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URKE,  Edmund,  a  writer,  orator,  and  ftatcfiimu, 
was  liorn  in  Dublin,  on  the  1ft  Januai-y,  in  die 
year  17S0.  His  father  was  .an  attorney,  tirft  at  Lime- 
rick, and  afterwards  in  Dubhn.  Young  Burke  re- 
ceived the  firft  rudiments  of  his  education  at  Ballytorc, 
in  the  county  of  Kildare,  under  the  tuition  of  Abra- 
ham Shackleton,  a  Quaker  of  confiderable  celebrity. 
Committed  to  the  care  of  a  mafter  fo  admirably  qua- 
lified for  the  important  bufinefs  of  inftrudtion,  young 
Burke  applied  to  his  ftudics  with  commendable  afTi- 
duity,  and  became  one  of  the  numerous  examples  that 
might  be  adduced,  to  demonftrate  the  falfehood  of 
that  popular  but  dangerous  maxim,  that  young  men  of 
genius  arc  al-'vays  dejiiiiite  of  application. 

In  thi:(  feminary  he  laid  the  foundation  of  his  know- 
ledge in  the  languages  of  antiquity  ;  whence  he  was 
hereafter  to  borrow  the  elegance  of  liis  tafte,  and  the 
mode^  and  imagery  of  his  eloquence.  From  this 
fource  was  alfo,  mofl  probably,  derived  that  love  of 
liberty,  which  germinating  at  certain  periods  in  his 
bofom,  fo  often  pointed  his  oratorj",  inflamed  his  paf- 
fions,  and  animated  his  fentiments  ;  and  which  in  his 
bcft  days  acquired  him  a  reputation  almofl  unequalled 
in  our  times. 

At  this  refpeftable  fcliool  fevcral  years  of  his  life 
.  were  fpe'it  ;  and  the  attachment  of  the  mafter,  and 
the  gratitude  of  the  pupil,  rcflecl  lionour  on  both. 
The  former  lived  to  fee  his  fcholar  attain  a  confider- 
able degree  of  reputation ;  and  lie  on  his  part  was  ac- 
cuftomed  to  fpend  a  portion  of  his  annual  vifit  to  Ire- 
land at  Ballytore. 

From  a  provincial  feminary  Edmund  was  fent  to  the 
■univerilty  of  Dublin.  Here,  however,  he  does  no'^ 
appear  to  have  diftinguiflicd  himfelf  cither  by  applica- 
tion or  talents.  His  charafter,  as  a  ftudent,  was  merely 
tiegative.  He  exhibited  no  fymptoms  of  early  genius, 
obtained  no  palms  in  the  academic  race,  and  departed 
even  witl-.out  a  degree.  During  tills  period,  however, 
lie  commenced  author.  His  firfi.  elTays  were  of  a  poli- 
tical nature. 

iVTr  Burke  now  addifted  himfelf  to  other  purfuits, 
particularly  logic  and  metaphyfics  ;  and  is  faid  to  have 
planned  a  refutation  of  the  fyftems  of  Berkeley  and 
Hume.  \Vhile  thus  employed  in  treafuring  up  the 
gleans  of  attaining  a  fpccies  of  celebrity,  which  far  diffe- 
rent avocations  prevented  him  afterwards  from  afpiring 
to,  he  was  not  inattentive  to  the  grand  objedt  of  obtain- 
ing a  fuitable  fettleraent  ill  life  ;  for  his  family  was  not 
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opulent,  and  he  already  panted  after  independence.     He     Bnrte. 
accordingly  became  a  candidate  for  a  vacant   ciiair  at  ^'~^'~~' 
the  univcifity  of  Glafgow.     The  immediate  reafon  of 
his  failure   is  not  diredlly  known  ;  but  on   this  he  re- 
paired to  the  metropolis,   and   enrolled  liis  name  as  a 
ftudent  of  the  Inner  1  einple. 

It  appears  from  his  fpceches,  his  writings,  and  his 
convcrfatiof!,  that  he  ftudied  the  grand  cutline  of  our 
municipal  jurifprudence  with  particulai-  attention  ;  but 
it  may  be  doubted  whether  he  ever  entered  into  the 
minutias.  Indeed  the  vei,-fatility  of  his  talents,  and 
his  avocations,  were  but  little  calculated  for  that  dull 
and  plodding  circuit  which  can  alone  lead  to  an  inti- 
mate knowledge  of  our  laws.  Befides,  if  he  had  been 
gifted  with  the  neceftary  application,  both  time  and 
opportunity  were  wanting  :  for  it  is  well  known  that 
at  this  period  of  his  life  the  "  res  angvflu  domV 
did  not  permit  the  ftudent  to  dedicate  his  attention 
folely  to  this,  or  indeed  to  any  other  fingle  objeft. 

The  exhaufted  ftate  of  his  finances  called  frequently 
for  a  fpccdy  fupply,  and  inftead  of  perufing  the  page* 
of  Brafton,  Flcta,  Littleton,  and  Coke,  he  was  ob- 
liged to  write  eflays,  letters,  and  paragraphs,  for  the 
periodical  publications  of  the  day.  But  if  thefe  pur. 
fuits  diverted  his  attention  from  graver  ftudies,  they 
acquired  him  a  facility  of  compolition,  and  a  com- 
mand of  ftyle  and  of  language,  which  proved  emi- 
nently ferviceable  in  the  courfc  of  his  future  life. 

His  health,  however,  became  at  length  impaired, 
and  a  nervous  fever  enfued.  This  circumftance  in- 
duced him  to  call  in  the  aid  of  Dr  Nugent,  one  of  his 
own  countrymen,  a  medical  man  whofc  manners  were 
more  amiable  than  his  praftice  was  extenfive.  This 
gentleman,  who  had  travelled  on  the  continent,  and 
was  an  author  himfelf,  readily  difcovered  the  fource  of 
his  malady,  and,  by  removing  him  from  books  and 
bufinefs  to  his  own  lioufe,  foon  effeCled  a  cure.  That 
event  is  faid  to  have  been  hafteued,  if  not  entirely 
completed,  by  a  jihyfician  of  another  kind  ;  the  ac- 
complifhed  daughter  of  his  hofl.  This  lady  was  def- 
tilled  to  become  his  wife  ;  a  circumftance  particularly 
fortunate  for  him,  as  her  difpofition  was  mild  and 
gentle,  and  (he  continued,  through  a  long  fcrics  of 
years,  and  many  viclfiitudcs  of  fortune,  to  fooihe  and 
tranquillize  palTions  always  violent,  and  often  tumul- 
tuous. 

Our  ftudent    feems   at   length   to   have    determined 

once  more  to  endeavour  to  diftinguifli  himfelf  as  an  au- 
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Burkr.      thor,  and  he  accordingly  took  advantage  of  the  death 
*  of  a  celebrated  peer  to  write  a  work  after  the  manner 

of  that  uoblen-.an  ;  in  which,  by  exaggeraliiig  his 
principles,  he  (hould  be  enabled  to  briiig  them  into 
contempt  :  but  this  effort  proved  uiifuccefsful,  for  the 
treatife  in  queftion  was  for  a  long  time  configned  to 
oblivion,  and  wonld  never  have  been  heard  of,  had  it 
not  been  relufcitated  by  his  future  fame.  Another 
performance  made  ample  amends  :  his  "  Effay  on  the 
Sublime  and  Beautiful"  attratled  a  high  degree  of  re- 
putation, and  acquired  him  confiderable  celebrity  as  a 
man  of  letters.  In  addition  to  the  profits  of  the  pub- 
lication, he  is  faid  on  this  occafion  to  have  received  a 
prefent  from  his  father  of  1001.  But  his  circumftances 
mull  have  been  greatly  cmbarratTed  about  this  time,  as 
he  was  obliged  to  fell  his  books  ;  and  furely  nothing 
but  the  extremity  of  diftrefs  could  have  forced  a  man 
of  letters  to  fuch  a  meafure. 

The  work  we  have  juft  mentioned,  having  an  im- 
mediate relation  to  tafte,  excited  a  defire  in  Sir  Jofhua 
Reynolds,  even  then  at  the  head  of  his  profeffion,  to 
become  acquainted  with  Mr  Burke  ;  and  a  friendlhip 
enfued  which  continued  uninterrupted  during  the  life 
of  the  painter,  and  was  unequivocally  teftified  by  a 
handfome  bequeft  in  his  will.  Dr  Johnfon  alfo  fought 
and  obtained  an  intimacy  with  him,  and  he  now  be- 
came the  conftant  frequenter  of  two  clubs,  compofed 
of  fome  of  the  moft  celebrated  men  of  that  day.  One  of 
thefe  met  at  the  Turk's  Head  tavern  in  Gerrard-llreet, 
and  coniifted  of  the  following  members  :  Dr  Johnfon, 
Mr  (afterwards  Sir  Jofliua)  Reynolds,  Dr  Goldfmith, 
Mr  Topham  Beauclerc,  Dr  Nugent,  Sir  John  Haw- 
kins, Mr  Bennet  Langton,  Mr  Chamier,  Mr  Garrick, 
and  Mr  Burke. 

The  other  affembled  at  the  St  James's  coffee-honfe, 
and  befides  many  of  the  above,  was  compofc-d  of  the 
following  members  :  Mr  Cumberland,  Dr  Douglas  bi- 
fliop  of  Salifbury,  Dr  Bernard  dean  of  Derr)',  Mr 
Richard  Burke,  Mr  William  Burke,  Mr  Hickey,  &c. 
Dr  Goldfmith,  who  was  Mr  Burke's  contemporary  at 
Dublin  college,  was  a  member  of  both,  and  wrote  the 
epitaphs  of  thofe  who  compofed  the  latter.  That  on 
Mr  Burke  has  often  been  praifed. 


Here  lies  our  good  Edmund,  whofe  genius  was  fuch. 
We  fcarcely  can  praife  it  or  blame  it  too  much  ; 
Who,  born  for  the  univerfe,  narrow'd  his  mind. 
And  to  party  gave  up  what  was  meant  for  mankind. 
Though  fraught  with  aU  learning,  yet  ftraining  his 

throat 
To  perfuade  Tommy  Townfhend  to  lend  him  a  vote  ; 
Who,  too  deep  for  his  hearers,  ftill  went  on  refining. 
And  thought  of  convincing  while  they  thought  of 

dining  ; 
Though  equal  to  all  things,  for  all  things  unfit, 
Too  nice  for  a  ftatefman,  too  proud  for  a  wit  ; 
For' a  patriot  too  cool ;  for  a  drudge  difobedient  ; 
And  too  fond  of  the  right,  to  purfue  the  expedient. 
In  (hort,  'twas  his  fate,  unemploy'd  or  in  place,  fir. 
To  eat  mutton  cold,  and  cut  blocks  with  a  razor. 

A  literary  work  on  a  new  plan,  firft  fuggefted  in 
1750,  and  by  fome  attributed  to  the  Dodfleys,  and  by 
others  to  Mr  Burke,  became,  for  fome  time,  a  confi- 
derable fource  of  emolument  to  him.     This  was  called 
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the  "  Annual  Regifter  ;"  a  pub'ication  that  foon  ob- 
tained confiderable  celebrity,  and  ut  which  he  ;.,  d  ttie 
fuperintendence  for  feveral  years. 

He  was,  at  length,  called  off  from  his  literary  la- 
bours by  avocatio.is  of  a  far  different  kind.  \  gentle- 
man who  afterwards  derived  the  cognomen  of  "  fiiigle- 
fpeech  Hamilton,"  from  a  celebrated  oration,  having 
been  appointed  fecretaiT  to  the  lord-lieutenant  of  Ire- 
land, invited  his  friend  Mr  Burke  to  accompany  him 
thither  ;  this  offer  he  rcaddy  complied  with,  and  al- 
though he  acled  in  no  public  ilation,  and  performed 
no  public  fervice  while  he  remained  in  tiiat  country,  he 
was  rewarded  with  a  penfion  of  3001.  per  annum,  wliich 
he  foon  after  difpoif  d  of  for  a  fum  of  money. 

On  his  return  to  England  he  amuied  himfelf,  as 
ufual,  with  literaiy  compoCtion.  A  feries  of  effays, 
written  by  him  in  a  newfpaper,  which,  at  one  time, 
"  obtained  great  celebrity,  attracted  the  notice  of  the 
late  marquis  of  Rockingham  ;  and  Mr  Fitzherbert,  a 
member  of  parliament,  and  father  of  the  prefent  Lord 
St  Helen's,  in  confequence  of  this  circumilance,  in- 
troduced him  to  that  nobleman.  From  this  moment 
he  was  deftined  to  become-  a  public  man,  and  to  de- 
dicate  his  ftudies,  his  eloquence,  and  his  pen,  to  po- 
litics. 

Lord  Rockingham  having  proved  more  compliant 
than  the  earl  of  Chatham,  the  former  nobleman  was 
brought  into  power,  and  feated  on  the  treafurj'  bench. 
On  this  occalion  he  felefted  Mr  B'urke  as  his  private 
fecretary,  an  ofRce  ef  no  power  and  very  little  emo- 
lument, but  which  naturally  leads  to  both.  As  it  was. 
now  neceffary  he  fhould  have  a  feat  in  parliament,  al- 
though it  cannot  be  fuppofed  that  he  was  legally  quali- 
fied in  refpeft  to  property,  he  applied  to  Lord  Ver- 
ney,  who  was  patron  of  Wendover,  a  borough  at  that 
time  dependent  on  hnn,  and  principally  occupied  by 
his  tenants. 

Having  thus  obtained  a  feat  in  176o,  he  prepared 
to  fit  himfelf  for  his  new  fituation.  He  was  already 
provided  with  all  the  neceffary  talents,  and  was  only 
deficient  in  the  forms  of  buiiiiefs,  and  the  facility  of 
exprelfing  his  fentiments  before  a  public  audience. 
The  firft  of  thefe  was  mallered  by  fedulous  attention  ; 
and  as  to  the  fecond,  if  we  are  to  give  credit  to  thofe 
who  pretend  to  be  intimately  acquainted  with  this  pe- 
riod of  his  life,  he  overcame  all  difficulties  by  a  pre- 
vious initiation  elfewhcre.  In  fhort  he  had  acquired 
celebrity  at  the  "  Robinhood,"  before  he  attempted 
to  fpeak  in  the  Britifh  fenate,  and  vanquifbed  an  elo- 
quent "  baker"  ere  -  he  began  to  cope  with  the  great 
orators  of  the  nation. 

Holding  a  confidential  place  under  the  Rockingham 
adminiftration,  he  of  courfe  fupported  all  its  meafures. 
A  fonner  miniflr)^  anxious  to  increafe  its  influence  by 
means  of  increafed  impofls,  had  conceived  the  idea  of 
taxing  America  through  the  medium  of  a  parliament 
in  which  (he  was  not  reprefentnd.  Having  attempted 
. .  to  carry  this  into  effeft  by  means  of  the  famous  flamp 
aft,  the  Americans,  alarmed  at  what  they  conceived 
to  be  a  flagrant  violation  of  every  principle  of  the 
Englilh  conflitution,  made  fuch  a  fpirited  refiilance  to 
the  meafure  that  it  was  abandoned,  and  the  Rocking- 
ham party  readily  confented  to  the  repeal.  Under  the 
pretext,  however,  of  vindicating  the  honour  of  the 
crown,  they  unfortunately  propofed  and  carried  the  de- 
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claratory  aft,  by  means  of  whieh,  although  the  original 
'  fc!i  me  had  been  nbandoned,  the  principle  on  which  it 
was  built  was  nfll-rted  anew,  and  a  foundation  laid  for 
all  the  miferins  that  afterwards  enfued.  But  if  this 
fhort-lived  adminiftration  deferved  no  great  credit  on  this 
occalion,  it  i:  entitled  to  confiderablepraife  on  account 
of  other  parts  of  its  condiiil  ;  for  it  repealed  the  cy- 
der aft,  procured  a  declaration  of  the  houfe  of  com- 
mons, condemning  the  feizure  of  papers,  and  a  refolu- 
tion  againll  general  warrants.  The  firft  of  thefe  af- 
forded great  relief  to  fuch  of  the  coimties  as  cultivated 
orchard  grounds,  and  the  two  laft  feemed  to  be  called 
for  by  the  cunduft  of  their  predecelfors  in  refpeft  to 
Mr  Wilkes. 

On  retiring  from  office  they,  however,  did  not  car- 
r)'  much  popularity  along  with  them,  as  Lord  Chatham 
and  his  friends,  who  in  fome  meafure  monopolized  the 
public  favour,  were  entruftcd  with  the  management  of 
affairs  for  a  (ho;  t  time  ;  and  it  is  extremely  probable 
that  they  would  have  funk  into  neglect,  had  not  Ame- 
rica been  driven  into  refdlance. 

It  now  fell  to  the  lot  of  Lord  North  to  enforce  the 
fcheme  which  the  Grenviile  party  had  projefted,  and 
wifhed  to  carry  boldly  into  execution ;  which  the  Rock- 
ingham adminiilration  had  by  an  unaccountable  blun- 
der at  once  annihilated  and  recognifed,  and  which  they 
afterwards  manfully,  and  at  length  fuccefsfully  op- 
pofed. 

This  forms  the  moft  briUiant  epoch  of  Mr  Burke's 
life.  He  was  hoftile  to  the  expulfion  of  Mr  Wilkes  ; 
an  aft  which  the  houfe  of  commons  afterwards  refcind- 
ed  from  its  records.  On  the  application  of  the  diffen.. 
ters  for  relief,  he  took  up  their  caufe,  and  expreffed 
his  refentment,  in  very  animated  terms,  againft  that 
mifguided  policy,  which  permits  all  thofe  not  within 
the  pale  of  eftablifhment  to  enjoy  liberty  lefs  by  right 
than  by  connivance.  But  perhaps  the  noblell  part  of 
his  conduft  confifted  in  his  fteady  and  uniform  oppofi- 
tion  to  the  American  war,  and  his  marked  and  declai"ed 
hoftility  to  the  abettors  of  it.  His  fpeech  againft  the 
Bufton  Port  bill  was  one  of  the  moft  charmi'ig  fpe- 
cimens  of  oratory  that  had  ever  been  exhibited  in  the 
Britiih  fcnate  ;  and  on  the  19th  of  April,  1774',  on  a 
motion  for  the  repeal  of  the  tea  duty,  he  difcovered 
fuch  talents,  that  an  old  and  refpeftable  member  ex- 
claimed, "  Good  God  !  what  a  man  is  this  ! — How 
could  he  acquire  fuch  tranfcendent  powers  ?"  And 
when,  in  reply  to  another  who  had  faid,  "  That  the 
Americans  were  our  children,  and  it  was  horrible  to 
revolt  againft  their  parent  !"  the  orator  uttered  the 
following  pafTage,  the  whole  houfe  was  eleftriiied : 
— "  They  are  our  children,  it  is  true  ;  but  when  chil- 
dren alk  for  bread,  we  are  not  to  give  them  a  ftoiie. 
AVhen  thofe  children  of  ours  wi{h  to  aflimilate  with 
their  parent,  and  to  refpeft-  the  beauteous  countenance 
of  Britilh  liberty,  are  we  to  turn  to  them  the  (hame- 
ful  parts  of  our  confUtution  ?  Are  we  to  give  them 
our  weaknefs  for  their  ftrength  ;  our  opprobrium  for 
their  glory  ;  and  the  slough  of  slavery,  which  we  are 
not  able  to  work  off,  to  ferve  them  for  their  free- 
dom." 

The  city  of  Briftol,  the  merchants  of  which  had  be- 
come rich  by  the  commerce  with  America,  were  like- 
ly to  fuffer  by  its  interdiftion.  This  confideration 
alone  rendered  many  of  them  hollile   to  the  proceed- 
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ings  of  the  miniftry  ;  but  nobler  and  more  exalted  mo-     Burke, 
tives   aftuated   the  bofoms  of  others,  particularly   the  ^~~v       ■' 
Quakers,  DifTenters,    and    other    feftanfts,    who  were 
moved  by  zeal  againft  opprefhon,  a:id  a    love  of  liber- 
ty imprinted  on  their  minds   by   a   cou'litution  which 
had   remained    until   then   invmlatt:.      Gratified   by  the 
exertions  of  Mr  Burke  in  behalf  of  civil  and  religious 
freedom,  they  put   him  in   nomination   for  their  city, 
and  fent  into  Yorkfhire,  to   requefl  his  immediate  per- 
fonal  attendance.      After    confulting  with    his   patroa 
concerning  an  offer   fo   flattering  and   unexpefted,  ac- 
companied at  the  fame  time  with  affurances  moft  punc- 
tually   fulfilled,    that    he  Jhould   he  put    to    no    expence 
whatever,  he  immediately  fet  out  for  the  weft  of  Eng- 
land, and  found  that  no  lefs  than  three  candidates  had 
ilarted  before  him.      The   firft  was  Lord  Clare,  after- 
wards Lord  Nugent,  one  of  the  former  reprefentatives, 
whofe  unpopularity  was  fuch,  that  he  foon  difcovered 
the    necefTity  of   refigning    all    his   pretenfions  ;    two, 
therefore   (Mr  Cruger  and   Mr   Brickdale),  only   re- 
mained in  the  field,  and   the   former  of  thefe,  like  Mr 
Burke   himfelf,  was  averfe    to  a  rupture  with   Ame- 
rica. 

The  new  candidate  did  not  appear  on  the  huftings 
until  the  afternoon  of  the  fixth  day's  poll,  oil  which 
occafion  he  addreffed  the  eleftors  in  a  very  able  fpeech, 
admirably  calculated  for  the  occafion.  He  began  by 
exprcfhng  a  modeft  diffidence  of  his  own  abilities,  and 
a  high  opinion  of  the  important  truft  they  were  affem- 
bled  to  confer.  He  then  boldly  declared  himfelf  ho- 
ftile to  a  conteft  with  America,  and  afferted,  that 
England  had  been  rendered  flourifhing  by  liberty  and 
commerce,  the  firft  of  which  was  dear  to  his  heart, 
while  the  latter  had  been  a  favourite  objeft  of  his  ftu- 
dies,  both  in  its  principles  and  details. 

This  harangue  was  well  received  by  the  eleftors  ; 
the  conteft  proved  propitious  to  his  wiihes  ;  and  when 
the  fheriffs  had  notified,  at  the  clofe  of  the  poll,  that 
he  was  elefted,  '  made  the  moft  brilliant  addrefs  on 
the  occafion  th'  had  ever  been  heard  within  the  walls 
of  a  city  celeb  .ed  rather  for  its  opulence  than  its  elo- 
quence. 

Mr  Burk'  mmediately  returned  from  his  new  con- 
ftituents  to  arliament,  with  increafed  vigour,  reputa- 
tion, and  zeal.  The  earl  of  Chatham,  having  failed, 
notwithilanding  his  reputation  for  wifdom,  in  an  at- 
tempt to  adjuft  the  troubles  of  the  colonies  by  means 
of  a  conciliatory  bill  introduced  by  him  into  the 
houfe  of  peers  for  that  purpofe,  the  obftinacy  of  the 
miniftry  now  became  apparent  to  every  one.  This  cir- 
cumftance,  which  would  have  appalled  an  inferior 
man,  did  not,  however,  difcourage  the  member  for 
Briftol  from  a  limilar  attempt  in  another  place  ;  and 
accordingly,  March  22.  1775,  he  brought  forward 
his  thirteen  celebrated  propoiitions,  which  were  in- 
tended to  clofe  the  fatal  breach,  and  heal  all  the  dif^ 
ferences  between  the  mother  country  and  her  colo- 
nies. 

His  plan,  on  this  occafion,  embraced  not  only  an 
immediate  conciliation,  by  a  repeal  of  the  late  coer- 
cive afts,  but  alio  the  creation  of  an  independent  ju- 
dicature, and  the  regulation  of  the  courts  of  admiral- 
ty. The  whole,  however,  was  quafhed  by  a  large 
majority  on  the  fide  of  the  minifter,  who  moved  the 
previous  queftion. 

A  a  Mr 
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Burtf.  Mr  Burke  had  hitherto  chiefly  (hftinguifhed  himfelf 

"  iu  oppofition   to   the  mealures  of  others  ;  but  in  1780, 

he  himlelf  flood  torth  as  the  original  author  and  pro- 
pofer  of  a  fcheme  which  foon  ensjaged  the  attention  of 
the  pubhc,  and  aftually  appeared  big  with  the  moil 
profperous  rtfults.  When  he  found  minillers  obfli- 
nately  perfifting  in  a.  difallrous  war,  and  perceived  that 
the  people  began  to  bend  beneath  the  weight  of  the 
taxes  for  its  fupport,  it  ilruck.  him  as  advantageou-;  on 
one  hand,  and  politicil  on  the  other,  to  diminilh  the 
public  burdens  and  the  number  of  adherents  to  the 
court  at  the  fame  time.  Accordingly,  on  the  11th  of 
February,  he  brought  in  a  bill  "  for  the  regulation  of 
his  majelty's  civil  eftablilhments,  and  of  certain  public 
offices ;  for  the  limitation  of  penfions,  and  the  iuppref- 
flou  of  fundry  ufelefs,  expenfive,  and  inconvenient 
places,  and  for  applying  the  monies  favcd  thereby,  to 
the  public  fervice." 

This  fcheme  was  manifcflly  founded  on  the  late  re- 
forms that  had  taken  place  in  France  ;  for  by  an  edicl 
of  the  king,  regiftered  iu  the  parliament  of  Paris,  it 
appeared  that  he  had  fupprefled  no  lefs  than  40G  pla- 
ces in  his  houfehold  by  one  regulation.  The  orator, 
with  great  judgment,  failened  upon  this  event,  and 
endeavoured  to  make  ufe  of  it  as  an  incitement  to  a 
fimilar  attempt  here  ;  nay,  he  called  in  national  rival- 
(hlp  itfclf,  by  way  of  an  inducement  to  confent  to  this 
facrifice  on  the  part  of  the  crown. 

To  this  bill  the  minority  did  not  at  firll  give  much 
oppofition.  Indeed  the  mover  of  it  contrived  to  foften 
thofe  features  that  appeared  harlh  to  them.  Notwith- 
lianding  this,  it  did  not  prove  fuccefsfiJ  during  Lord 
North's  admiiiiftration  ;  and  when  it  was  at  length 
carried,  it  was  much  modilied  and  altered. 

Parhameut  was  diflolved  in  1780,  but  Mr  Burke 
was  not  re-eledled  for  Briftol,  and  this  is  faid  to  have 
made  a  deep  impreffion  on  the  mind  of  the  orator  ;  but 
this  mull  have  been  obliterated  by  the  important  events 
that  fpeedily  enfued  ;  for  the  minifter  now  tottered  ou 
the  treafury  bench,  being  abandoned  by  many  of  his 
ftaunchell  fupporters,  and  but  little  confident  in  his 
own  fchemes,  all  of  which  had  proved  eminently  un- 
fucctfsful.  The  oppofition,  having  by  this  time  in- 
creafed  to  a  confiderable  degree,  unceafingly  affailed 
him,  until  at  length,  March  'J8.  1782,  Lord  North 
airured  the  houfe  of  commons,  that  his  adminiilratiou 
was  at  an  end. 

,  The  day  had  now  aiTived  when  the  miniftry  and  op- 
pofition were  to  change  places,  and  the  former  to  be 
arrayed  in  the  fpoils  of  the  latter.  Ot  this  rich  booty 
Mr  Burke,  whofe  fervices  had  been  fo  confpicuous  in 
hunting  the  enemy  into  the  toils  prepared  for  them, 
had  his  portion  :  for  he  was  made  a  privy  counfellor, 
and  invcfled  with  the  lucrative  appointment  of  pay- 
jnafter-general  of  the  forces.  He  was  at  length  now 
enabled  to  enforce  his  plan  of  political  economy,  ten- 
dered before  in  vain  ;  and  the  board  of  trade,  the  board 
of  works,  the  offices  of  third  fecretary  of  llate,  trea- 
furer  of  the  chamber,  cofferer  of  the  houfehold,  the 
lords  of  police  in  Scotland,  the  mailer  of  the  harriers, 
the  mailer  of  the  ftag  hounds,  the  fix  clerks  of  the 
board  of  green  cloth,  and  tlie  paymailer  of  tlie  pen- 
fions,  were  abolifliej. 

At  length  the  reins  of  government  were  confided  to 
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the   han^s  of  the  marquis   of    Lanfdovynf,  then    carl 
Shelburne  ;  and   this  event  gave  fuch  offence  to  thofe  ^ 
who  winded  to  place  the  duke  of  Portland  at  the  head 
of  affiiirs,  that   Mr   Fox,  Lord  John   Cavendilh,  and 
Mr  Burke,  immediately  refigned. 

In  the  mean  time,  the  critical  (late  of  the  Enghfli 
Eall  India  Company  had  long  agitated  the  public 
miud,  and  become  occafioually  a  fubjetl.  of  difculfiou 
m  parhament.  The  feizure,  imprifonment,  and  con- 
fineinent  of  Lord  Pigot,  by  a  fadion  in  the  council  of 
Madras  ;  the  condud  of  Mr  Hailings,  iu  refpeCl  to 
feveral  of  the  native  powers  ;  the  grand  quelUon  of  fu- 
vereignty,  relative  to  the  territorial  polfelTions  of  the 
company  in  Afia  :  all  thefe  fubjefts  had,  at  different 
times,  excited  the  attention  of  the  nation. 

No  fooner  did  Mr  Fox  behold  hiinfelf  and  his  friends 
in  poffeiTiou  of  power,  than  he  brought  in  a  bill,  to 
remedy  the  various  abules  in  the  government  of  Bri- 
tifli  India.  Of  this  bill  Mr  Burke  h  well  known  to 
have  been  the  principal  penman,  and  upon  this  occa- 
fion  he  defended  its  principles  and  provifions  with  all 
the  zeal  of  a  parent.  In  a  fpeech  of  confiderable 
length  he  exhibited  an  able  retrofpecl  of  the  fyflem, 
both  political  and  commercial,  of  the  company.  He 
then  proceeded  to  flate  th.e  benefit  likely  to  refult  from 
the  plan  imder  contemplation,  whicli  he  confidcred  as 
calculated  to  effetl  "  the  refcue  of  the  greateil  num- 
ber of  the  human  race  that  ever  were  fo  grievoully  op- 
prefted,  from  the  greateft  tyranny  that  ever  was  exer- 
cifed."  In  ihort,  he  contemplated  it  as  a  meafure  that 
would  "  fecure  the  rice  in  his  pot  to  every  man  in  In- 
dia." "  I  carry  my  mind  (adds  he)  to  all  the  pej- 
ple,  and  all  the  names  and  defcriptions  that,  relieved 
by  tliis  bfll,  will  blets  the  labours  of  this  parliament, 
and  the  confidence  which  the  befl  houfe  of  copimonc 
has  given  to  him  who  befl  deiVrves  it." 

This  celebrated  bill,  notwithflanding  much  oppofi- 
tion both  within  and  without,  was  carried  triumphantly 
through  the  houfe  of  commons  :  but  in  the  houfe  of 
peers  it  experienced  a  far  diiterent  fate,  and  with  it 
fell  the  power  and  confequence  of  its  authors,  framers, 
and  fupporters. 

In  tliecourfe  of  the  next  year  (February  28.  17S.i), 
he  made  a  celebrated  fpeech  relative  to  the  nabob  oi 
Arcots  debts  ;  and  depit'ted  one  of  his  creditors,  who 
had  taken  an  attive  fhare  in  the  Lite  eleClions,  "  as  a 
criminal  who  long  lince  ougiit  to  have  fattened  the  re- 
gion kites  with  liis  offal  ;  the  old  betrayer,  infulteiv 
oppreffor,  and  fcourge,  of  a  country  (Tanjore),  whicli. 
had  for  y^ars  been  au  objeft  of  an  unremitted,  but  un- 
happily an  trnequal,  flruggle,  between  the  bounties  oi 
Providence  to  renovate,  and  the  w-ickedaels  of  man- 
kind to  dellroy." 

But  there  appeared  to  IVL'  Burke  to  be  a  flill  great- 
er delinquent,  on  whom  he  was  determined  to  inflict, 
all  the  wounds  of  his  eloquence,  and  facrifice,  if  pofli- 
ble,  the  powerful  offender  himlelf  at  the  ihrine  of  na- 
tional  vengeance.  Ihis  was  Mr  Hailings  ;  and  foon 
after  his  anival  in  England,  the  orator  gave  notice  of 
his  intentions.  On  the  1 7th  of  February,  1785,  he 
opened  the  accufation  by  a  moll  eloquent  fpeech  ;  in 
which  he  depitted  the  fuppofed  crimes  of  the  late  go- 
vernor-general, in  the  moll  glowing  and  animated  co- 
lours.     Phis  trial,  liowever,  turned  out   in  the  event 
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far  different  from  liis  hopes  and  expeftations ;    while 
"^  the  length  of  it  failed  not  to  involve  both  himfelf  and 
party  in  reproach. 

During  the  debate  on  the  commereial  ticaty  with 
France  (Januaiy  23.  1787),  the  member  for  Malton 
exliiblted  an  undiniinifhed  verfatility  of  talents,  and 
pointed  his  ridicule  with  no  common  fuccefs  at  Mr 
Pitt,  who,  according  to  him,  contemplated  the  fub- 
]e£t  with  a  naiTOwness  pecuhar  to  limited  minds : — 
"  He  feems  to  confider  it  (adds  he)  as  an  affair  of  two 
little  compting-hotifes,  and  not  of  two  great  nations. 
He  seems  to  confider  it  as  a  contention  between  the 
iign  of  the Jliiir-ifc-lis  and  the  fign  of  the  old  red-Uan, 
for  vvliich  ihonld  obtain  the  bed  cnllom.'' 

The  next  public  event  of  importance  in  which  we 
find  Mr  Burke  engaged,  occurred  in  confequence  of 
his  majcilv's  indlipofition.  On  this  occafion  he  took, 
an  aftive  part  in  the  debates  of  the  hoiife  of  commons ; 
and  is  foppofcd  to  have  penned  a  letter  for  one,  and  a 
fpeech  for  another,  branch  of  the  royal  family.  When 
Jilr  Pitt  moved  his  declaratory  refohitions  relative  to 
the  provlhonal  exerclfe  of  the  ro\al  authority,  he  at- 
tacked him  v.ith  much  afperity  of  language,  and  was 
particularly  fevere  on  the  manner  in  which  the  royal 
affent  was  to  be  given  to  all  future  aCts  of  parliament. 
The  men  who  held  moil  of  the  high  places  under  the 
government  were  treated  as  "  jobbers,  old  hacks  of 
the  court,  and  the  fupporters  and  betrayers  of  all  par- 
ties ;  and  it  was  a  mock  crown,  a  tinfel  robe,  and  a 
fceptre  from  the  theatre,  lackered  over  and  unreal," 
which  were  about  to  be  confeiTcd  on  the  prince  of 
Wales. 

The  oppcfition,  leffened  indeed  by  a  few  occafional 
defertions,  had  hitherto  afted  as  a  great  public  body, 
fuppofed  to.  be  united  in  general  principles,  for  the 
common  welfare  and  profpcrity  of  the  ilate  ;  but  the 
Frerch  revolution  thinned  their  ranks,  difpelled  their 
confequence,  and,  by  fowing  jealoufy  between  the 
chiefs,  fpread  conifernation  and  difniay  among  their 
followers. 

It  was  on  the  2d  of  March  1790,  when  Mr  Fox 
moved  for  leave  to  bring  in  a  bill  to  repeal  the  corpo- 
ration and  teil-afts,  that  this  difunion  became  evident  ; 
and  foon  after  this  Mr  Burke  declared,  "  that  his  ho- 
nourable friend  and  he  were  feparated  in  their  politics 
for  ever." 

The  miniiliy  now  feemed  anxious  to  provide  for 
their  new  affociate  ;  and  he,  on  his  part,  certainly  ap- 
peared deferving  of  fome  remuneration  at  their  hands, 
for  he  had  abandoned  all  his  old  friends,  and  not  a 
few  of  his  old  principles.  In  addition  to  tliis,  his 
"  Refledtions  on  the  Revolution  in  France,"  had  af- 
forded fome  degree  of  countenance,  and  even  popula- 
rity, to  the  meafures  of  adminiftration  ;.  and,  not  con- 
tent with  his  own  exertions,  he  had  enlllled  his  fon 
on  the  fame  fide,  and  even  fent  him  to  Coblentz.  The 
royal  munificence  at  length  gratified  his  wamicst  wifh- 
es  ;  for  by  a  warrant,  dated  September  24-.  1 79.',  and 
made  to  comm.ence  January  5.  1793,  he  received  a 
penfion  of  12001.  for  his  own  life,  and  that  of  his  wife, 
on  the  civil  hll  ;  while  two  other  penfions  of  25001, 
a-year  for  three  hves,  payable  out  of  the  four  and  a 
half  per  cent,  fund,  dated  October  S-l.  1795,  were 
made  to  commence  from  July  24.  1793.  Honours  as 
wfll  as  wealtli  now  fceraed  to  await  him,   for  he  was 
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about  to  "be  emiobled,-  when  the  untimely  death  of  an 
only  child  put  an  end  to  ills  dreams  of  ambition,  and 
contributed  not  a  little  to  liailen  his  own,  which  oc- 
curred at  his  houfc  at  Beaconsiield,  July  8.  1797. 

Thus  died,  in  the  6Sth  year  of  his  age,  Edmund 
Burke,  one  of  the  greatcft  orators,  ftatefmen,  and  au- 
thors, of  his  age  ;  one  whofe  name  will  long  continue 
to  be  celebrated  ;  and  wlio,  had  he  fallen  during  the 
meridian  of  his  fame  and  charafter,  would  have  fcarce- 
ly  been  confidered  as  fecond  to  any  man,  either  of  an» 
cient  or  modern  times. 

As  a  man  of  letters,  he  ranks  high  in  point  of  ge- 
nius, learning,  and  compolition  ;  and  his  works  are 
attended  with  this  peculiarity,  that  they  are  the  pro- 
duftiou  of  almoft  the  only  orator  of  his  day,  who 
could  wield  his  pen  with  as  much  fluency  as  his  tongue, 
and  ihme  equally  in  the  fenate  and  the  clofet.  His 
diflertatlon  on  the  "  Sublime  and  Beautiful"  acquired 
him  the  applaufe  of  all,  and  lecured  him  the  friend- 
fhip  and  aflillanee  of  many  men  of  tafte  in  the  nation. 
His  pohlical  trafts  betoken  much  readir.g,  deep 
thought,  uncommon  fagacity ;  and  even  thofe  who 
may  be  difpofed  to  objeA  to  his  do£lrines,  cannot  but 
admire  his  vatlous  talents,  his  happy  allufions,  and  his 
acute  penetration.  There  is  no  fpecies  of  compofition 
which  he  has  not  attempted  ;  no  fubjeft  on  which  he 
has  not  occafionally  treated  :  his  firft  and  his  lafl  days 
were  equally  dedicated  to  literature,  and  he  difdained 
not  any  fpecies  of  it,  from  the  newfpaper  column,  that 
fupplied  needful  bread  to  his  early  youth,  to  the  more 
elaborate  performance  that  procured  unneceffary  opu- 
lence to  his  old  age. 

As  an  orator,  notwithftanding  fome  glaring  defedls, 
he  Hands  almoft.  unrivalled.  His  gelliculation  was  at 
times  violent  and  repulfive,  his  manner  harfh  and  over- 
bearing, his  epithets  coarfe  and  difgufting  ;  on  many 
occafions  he  made  ufe  of  aifertions  which  were  not  bot- 
tomed In  fafit,  and  on  one  in  particular,  toward  the 
latter  end  of  his  life,  had  recourfe  to  ftage  trick  and 
pantomime,  inftead  of  fenfe  and  argument.  But  on 
the  other  hand,  no  man  was  better  calculated  to  aroufe 
the  dormant  pafTions,  to  call  forth  the  glowing  affec- 
tions of  the  human  heart,  and  to  "  harrow  up"  the 
iumoil  rectfTes  of  tlie  foul.  Venality  and  meannefs 
flood  appalled  in  his  prefence  ;  he  who  was  dead  to 
the  feehngs  of  his  own  confcience,  was  ftill  alive  to 
his  animated  reproaches  j  and  corruption  for  a  while 
became  alarmed  at  tlie  tenors  of  his  countenance.  His 
powers  were  never  more  confpicuous  than  on  that  me- 
morable day  on  whicli  he  expofcd  the  enormities  of  a 
fubaltern  agent  of  oriental  defpotifm — on  which  he  de- 
pitted  the  tortures  inflifted  by  his  orders,  the  flagrant 
injiiflice  committed  by  his  authority,  the  pollution  that 
enfued  in  confequence  of  his  fanCtion — when  he  paint- 
ed agonizing  nature  vibrating  in  horrid  fufpenfe  be. 
tween  life  and  dcllrudlion — when  he  defcribed,  in  the 
climax  of  crimes,  "  death  introduced  into  the  very 
fourccs  of  life,"  the  bofoms  of  his  auditors  became 
convulfcd  with  paflion,  aiid  thofe  of  more  dehcate  or- 
gans and  weaker  frame  atlually  fwooned  away.  Nay, 
after  the  ilorm  of  eloquence  had  fpent  its  force,  and 
the  captivated  ears  no  longer  lillened  to  his  voice,  his 
features  flill  fpoke  the  purpofe  of  his  heart,  his  hand 
flill  feemed  to  thi eaten  punifhraent,  and  his  brow  to 
meditate  vengeance, 
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•Burlritt  "  The  qualities  of  his  heart  (fays  one  of  hi,;  hiogra- 
,'1  phers)  were  not  Icfs  amiable  and  eftimable  than  his  ta- 
>  ,  ■  lots  were  aftonifliing  : — benevolent,  just,  temperate, 
masTnanimous.  He  loved  his  country,  loved  its  con- 
ftitution,  becaufe  he  believed  it  the  beft  adapted  for 
its  liappiness :  at  different  times,  from  the  fame  prin- 
ciple, he  fupported  different  members  of  it,  when  he 
thought  the  one  or  the  other  likely  to  be  overbalanced. 
During  the  prevalence  of  the  Bute  plans,  dreading  the 
influence  of  the  crown,  he  fupported  the  people  ;  and 
for  the  fame  reafon,  during  the  American  war. 

"  After  the  overthrow  of  the  French  mouarcliy,  the 
ariftocracy,  and  the  diffcmination  in  Great  Britain  of 
the  principles  that  had  deftroycd  thefe  power5,  appre- 
hending fimilar  effefts,  if  not  vigoroufly  oppofed  in 
England,  he  ftrenuouily  fupported  the  monarchy  and 
"ariftocracy.  Thus  difcriniinately  patriotic  in  public 
life,  in  his  private  relations  his  conduft  was  highly 
■meritorious.  A  fond  and  attentive  hufband,  an  affec- 
tionate and  judicioufly  indulgent  father,  a  fincere 
friend,  at  once  fervid  and  aftive,  a  liberal  and  kind 
mafter,  an  agreeable  neighbour,  a  zealous  and  bounti- 
ful patron,  he  diffufed  light  and  happinefs.  His  prin- 
ciples were  as  ftrift,  and  habits  as  virtuous,  as  his  dif- 
pofitions  were  kind."      {^Annual  Necro.'ogy). 

BURKITT,  William,  a  celebrated  commentator 
on  the  New  Teftament,  was  born  at  Hitcham  in  North- 
amptonfliire,  July  25.  1650,  and  educated  at  Pern- 
broke  hall,  Cambridge.  He  entered  young  upon  the 
miniftr}',  being  ordained  liy  Bifliop  Reynolds  :  and  the 
firft  employment  which  he  had  was  at  Milden  in  Suf- 
folk, where  he  continued  21  years  a  conftant  preach- 
er, firft  as  a  curate,  and  afterwards  as  reftor  of  that 
church.  In  the  year  1692,  he  had  a  call  to  the  vi- 
carage df  Dedham  in  Effex,  where  he  continued  to 
the  time  of  his  death,  which  happened  in  the  latter 
end  of  October  1703.  He  was  a  pious  and  chvltable 
nan.  He  made  great  coUeftions  for  the  F'-enth  Pro- 
teftants  in  the  years  1687,  &c.  and  by  liis  gre-!t  nrf, 
pains,  and  charges,  procured  a  worthy  minifter  to  go 
and  fettle  in  Carolina.  Among  other  charities,  by  his 
laft  will  and  teftament,  he  bequeathed  the  houfe  where- 
in he  lived,  with  the  land,-,  thereunto  belonging-,  to  be 
a  habitation  for  the  Icfturer  that  (liould  be  cho*"''!  fnim 
time  to  time  to  read  the  lefture  at  Dedham.  Befides 
his  commentary  upon  the  New  Teftament,  written  in 
the  fame  plain,  practical,  and  affeftionate  manner  in 
which  he  preached,  he  wrote  a  volume,  entitled  Tie 
poor  man's  help,  and  the  rich  man's  guide. 

BURLAW.      See  Br-La-UK 

BURLEIGH.     See  Cecil. 

BLTRLESQUE,  a  fpecies  of  compofition,  which, 
though  a  oreat  engine  of  ridicule,  is  not  confined  to 
that  fubjecl  ;  for  it  is  clearly  diftinguifhable  into  bur- 
lefciue  that  excites  laughter  merely,  and  burleique  that 
exo'tcs  derifion  or  ridicide.  A  grave  fubjetl,  in  which 
there  is  no  impropriety,  may  he  brought  down  by  a 
certain  colouring  fo  as  to  be  rifible,  as  in  Virgil  tra- 
veftie  ;  the  author  firft  laughs  at  every  turn  in  order 
to  make  his  readers  laugh.  The  Lutrin  is  a  burlefqne 
poem  of  the  other  fort,  laying  hold  of  a  low  and  tri- 
fling incident  to  expofe  the  liuxury,  indolence,  and 
contentious  fpirit,  of  a  fet  of  monks.  Boileaii,  the 
author,  turns  the  fubjeft  into  ridicule,  by  drefling  it  in 
the  heroic  ftyle,  and  affetting  to  confider  it  as  of  the 
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utmoft   dignity   and   importance.     Though  ridicule  is  Burllngi 
tlic   poet's   aim,    he   always  carries  a  giave  face,   and  n 

never  once  betrays  a  fmile.  The  oppofition  between  . 
the  fubjeft  and  the  manner  of  handling  it,  is  what  pro- 
duces the  ridicule ;  and  therefore,  in  a  compofition  of 
this  kind,  no  image  profeffedly  ludicrous  ought  to 
huve  quarter,  becaufe  fuch  images  dcftroy  the  con- 
traft. 

Though  the  burlefque  that  aims  at  ridicule  produ- 
ces its  effriSts  by  elevating  the  ftyle  far  above  the  fub- 
jeft ;  yet  the  poet  ought  to  confine  himfelf  to  fuch 
images  as  are  lively,  and  readily  apprehended.  A 
ftrained  elevation,  foaring  above  the  ordinaiy  reach  of 
fancy,  makes  not  a  pleafant  impreffion.  The  mind  is 
foon  difgiifted  by  being  kept  long  on  the  ftretch.  Ma- 
chinery  may  be  employed  in  a  burlefque  poem,  fuch 
as  the  Lutrin,  Difpenfary,  or  Hudibras,  with  more 
■fuccefs  and  propriety  than  in  any  other  fpecies  of  poe- 
try. For  burlefque  poems,  though  they  affume  the 
air  of  hiftorj',  give  entertainment  chiefly  by  their  plea- 
fant and  ludicrous  piftures :  It  is  not  the  aim  of  fuch  a 
poem  to  raife  fympathy  ;  and  for  that  reafon,  a  ftrift 
imitation  of  nature  is  not  neceffary.  And  hence,  the 
more  extravagant  the  machinery  in  a  ludicrous  poem, 
the  more  entertainment  it  affords. 

BURLINGTON,  a  fea-port  town  in  the  eaft  rid- 
ing of  Yorkftiire,  fituated  on  the  German  ocean,  a- 
bout  37  miles  north-eaft  of  York.  E.  Long.  0.  10.  and 
N.  Lat.  5i:  IS.  It  gai'e  the  title  of  earl  to  a  branch 
of  the  noble  family  of  Boyle,  but  the  earldom  is  now 
extinft. 

New-BuRLiNGTON,  the  capital  of  New-Jerfey,  in 
North  America  ;  fituated  in  an  ifland  of  Delaware  ri- 
ver, about  20  miles  north  of  Philadelphia.  W.  Long. 
71.  0.  N.  Lat.  4a  40. 

BURMAN,  Francis,  a  Proteftant  minifter,  and 
learned  profcffor  of  divinity  at  Uttecht,  was  born  at 
Leyden  in  1628;  and  d^ed  ■:;!  the  10th  of  November 
1679,  after  haxing  publiflied  ■  courfe  of  divinity,  and 
feveral  other  works. 

He  is  not  to  be  confounded  with  Francis  Biirman, 
his  fon  ;  or  with  PeLr  Burman,  a  laborious  commen- 
tator on  Phxdrus,  Lucj  i,  Pcti-onius,  and  other  pro- 
fane authors,  who  died  in  ITl'l. 

BURN,  in  Medicine  and  Surgery,  an  injury  re- 
ceived in  any  part  of  the  body  by  fire.  See  Sur- 
gery. 

BURNET,  Gilbert,  biftiop  of  Salifbury  in  the 
latter  end  of  the  1 7tii  centur)',  was  born  at  Edin- 
burgh, in  1643,'  of  an  ancient  family  in  the  fliire  of 
Aberdeen  His  fat^n-r  being  bred  to  the  law,  was, 
at  the  reftoration  of  King  Charles  II.  appointed  one  of 
the  lords  lA  ftffion,  with  the  title  of  L'ird  Crimond, 
in  reward  for  his  conftant  attachnient  to  the  royal  ppr- 
ty  during  the  troubles  of  Great  Britain.  Our  author, 
the  youncfeft  fon  of  his  father,  was  inftrufted  by  him 
in  the  Latin  tongue  :  at  ten  years  of  age  he  was  fent 
to  continue  his  ftudies  at  Aberdeen,  and  was  admitted 
M.  A.  before  he  was  14'.  His  own  inclination  led 
him  to  the  ftudy  of  tlie  civil  and  feudal  law ;  and  he 
ufed  to  fav,  that  it  was  from  th.is  ftuiiy  he  had  recei- 
ved move  jiift  notions  concerning  tlie  foundations  of 
civil  fociety  and  g(-vernmeat,  than  thofe  which  fome 
divines  maintain.  About  the  year  after,  he  changed 
his  mind,  and  began  to  apply  to  divinity,  to  the  great 
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fatisfaftion  of  his  father.  He  was  admitted  preacher 
before  he  was  18  ;  and  Sir  Alexander  Bji:i»t,  his  coii- 
fin-germaii,  offered  him  a  benefice  ;  but  he  refufed  tu 
accept  of  it. 

In  1(>'J3,  about  two  years  after  the  death  of  his  fa- 
ther, he  came  into  England ;  and  after  fix  months 
ftay  at  Oxford  and  Cambridge,  returned  to  Scotland  ; 
which  he  foon  left  again  to  make  a  tour  for  fome 
months,  in  ICGt,  in  Holland  and  France.  At  Am- 
ilerdam,  by  the  help  of  a  Jewilh  rabbi,  he  perfected 
hi.mfelf  in  the  Hebrew  language  ;  and  likeWife  became 
acquainted  with  the  leading  men  of  the  different  pcr- 
fuafions  tolerated  in  that  country  ;  as  Calvinills,  Ar- 
minians,  Lutherans,  Anabaptifts,  Brownills,  Papifts, 
and  Unitarians  ;  amongft  each  of  which  he  ufed  fre- 
quently to  declare,  he  met  with  men  of  fuch  unfeign- 
ed piety  and  virtue,  that  he  became  fixed  in  a  ilrong 
principle  of  imiverfal  charij.y,  and  an  invincible  ab- 
horrence of  all  feverilies  on  account  of  religious  diflen- 
Cons. 

Upon  his  return  from  his  travels,  he  was  admitted 
minifter  of  Salton  ;  in  which  flation  he  ferved  five 
years  in  the  moil  exemplai-y  manner.  He  drew  up  a 
memorial,  in  which  he  took  notice  of  the  principal 
errors  in  the  conduft  of  the  Scots  biihops,  which  he 
obferved  not  to  be  conformable  to  the  primitive  inili. 
tution  ;  and  fent  a  copy  of  it  to  feveral  of  them.  This 
expofcd  him  to  their  refentments  :  but,  to  fhow  he  was 
not  aftuated  with  a  fpirit  of  ambition,  he  led  a  retired 
courfe  of  life  for  two  years  ;  which  fo  endangered  his 
health,  that  he  was  obliged  to  abate  his  exccflive  ap- 
plication to  ftudy.  In  1669,  he  publiflied  his  "  Mo- 
deft  and  free  conference  between  a  conformift  and  non- 
conforraift."  He  became  acquainted  with  the  duchefs 
of  Hamilton,  who  communicated  to  him  all  the  papers 
belonging  to  her  father  and  her  uncle  ;  upon  whicii  he 
drew  up  the  "  Memoirs  of  the  dukes  of  Hamilton." 
The  duke  of  Lauderdale,  hearing  he  was  about  this 
work,  invited  him  to  London,  and  introduced  him  to 
King  Charles  II.  He  returned  to  Scotland,  and  mar- 
ried the  lady  Margaret  Kennedy,  daughter  of  the  earl 
of  Caflllis  ;  a  lady  of  great  piety  and  knowledge, 
highly  efteemed  by  the  Prelbyterians,  to  whofe  fenti- 
ments  (he  was  ftrongly  inclined.  As  there  was  fome 
difparity  in  their  ages,  that  it  might  remain  paft  dif- 
pute  that  this  match  was  wholly  owing  to  inclination, 
and  not  to  avarice  or  ambition,  the  day  before  their  mar- 
riage our  author  dehvered  the  lady  a  deed,  whereby 
he  renounced  all  pretenfions  to  her  fortune,  which  was 
very  confiderable,  and  muft  otherwife  have  fallen  into 
his  hands,  fhe  herfelf  having  no  intention  to  fecure  it. 
The  fame  year  he  pubhihcd  his  "  Vindication  of  the 
authority,  conftitution,  and  laws  of  the  church  and 
ftate  of  Scotland  ;"  which  at  that  juncture  was  looked 
upon  as  fo  great  a  fervice,  that  he  was  again  offered  a 
bifliopric,  and  a  promife  of  the  next  vacant  archbi- 
fhopric  ;  but  did  not  accept  of  it,  becaufe  he  could 
not  approve  of  the  meafures  of  the  court,  the  grand 
view  of  which  he  faw  to  be  the  advancement  of ,  Po- 
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Mr  Burnet's  intimacy  v;ith  the  dukes   of  Hamilton 

and  Lauderdale  occafioned  him  to  be  frequently  fent 
lor  by  the  king  and  the  duke  of  York,  who  had  con- 
verfations  with  him  in  private.  But  Lauderdale  con- 
ceiving  a  reTentinent  againll  bin)  on  account   of   the 


freedom  with  which  he  fpoke  to  him,  rcprefented  at 
lail  to  the  king,  tint  Dr  Burnet  was  engaged  in  an 
oppofition  to  his  meafures.  Upon  his  return  to  Lon- 
don, he  perceived  that  thefe  fuggcftions  had  entirely 
thrown  him  out  of  the  king's  favour,  though  the  duke 
of  York  treated  him  wiih  greater  civility  than  ever, 
and  diffuaded  'iim  from  going  to  Scotland.  Upon  this, 
he  refigned  his  prof  iTurlliip  at  Glafgow,  and  llaid  at 
London.  About  this  time  the  living  at  Cripplegate 
being  vaca^it,  the  dean  and  chapter  of  St  Paul's  ^in 
whofe  gift  it  was),  hearing  of  his  circumftances,  and 
the  hardfliips  he  had  undergone,  fent  him  an  offer  of 
the  benefice  ;  but  as  he  had  been  informed  of  their  firfl 
intention  of  conferring  it  on  Dr  FoA'ler,  he  generoufly 
declined  it.  In  1675,  at  the  recommendation  of  Lord 
Hollis,  whom  he  had  known  in  France,  ambaffador  at 
that  Lxiurt,  he  was,  by  Sir  Herbottle  Grimflone,  mafter 
of  the  rolls,  appointed  preacher  of  the  chapel  there, 
notwithllanding  the  oppofition  of  the  court.  He  was 
foon  after  chofen  alefturerof  St  Clement's,  and  became 
one  of  the  preachers  that  w-ere  moft  followed  in  town. 
In  1697,  he  pu'oliihL'd  his  H'ljiory  of  ihe  Reformation,  lax 
which  he  had  the  thanks  of  both  houfes  of  parliament. 
The  firft  part  of  it  was  publifhed  in  1679,  and  the  fe- 
cond  in  1681.  Next  year  he  publifhed  an  abridgment 
of  ihefe  two  parts. 

Mr  Burnet  about  tliis  time  happened  to  be  fent  for 
to  a  woman  in  ficknefs,  who  Irad  been  engaged  in  an 
amour  with  the  earl  of  Rochefter.  The  manner  in 
which  he  treated  her  during  her  illnefs,  gave  that  lord 
a  great  curiofity  for  being  acquainted  with  him. 
Whereupon,  for  a  whole  winter,  he  fpent  one  evening 
in  a  week  with  Dr  Burnet,  who  difcourfed  with  him 
upon  all  thofe  topics  upon  which  fceptics  and  men  of 
loofe  morals  attack  the  Chriftian  religion.  The  happy 
elfedts  of  tiiefe  conferences  occafioned  the  publication 
of  his  account  of  the  life  and  death  of  that  earl.  In 
1682,  when  the  adminiftration  was  changed  in  favour 
of  the  duke  of  York,  being  much  reforted  to  by  per- 
fons  of  all  ranks  and  parties,  in  order  to  avoid  returning 
vifits,  he  built  a  laboratory,  and  went  for  above  a  year 
through  a  courfe  of  chemical  experiments.  Not  long 
after,  he  refufed  a  Living  of  3001.  a-year  offered  him  by 
the  earl  of  EfTex,  on  the  terms  of  his  not  refiding 
there,  but  in  London.  When  the  inquiry  concerning 
tlie  popifli  plot  was  on  foot,  he  was  frequently  fent  for 
and  cenfulted  by  King  Charles  with  relation  to  the  ftate 
of  the  nation.  His  majefty  offered  him  the  bifliopric 
of  Chichefter,  then  vacant,  if  he  would  engage  in  his 
interefts  ;  but  he  refufed  to  accept  it  on  thefe  terms. 
He  preached  at  the  Rolls  till  16S4,  when  he  was  dif- 
milfed  by  order  of  the  court.  About  this  time  he  pu- 
blifhed feveial  pieces. 

On  King  James's  acceffion  to  the  throne,  having  ob- 
tained leave  to  go  out  of  the  kingdom,  he  firft  went 
to  Paris,  and  hved  in  great  retirement,  till  contrafting 
an  acquaintance  with  Brigadier  Stouppe,  a  Proteftant 
gentleman  in  the  French  fervice,  he  made  a  tour  with 
him  into  Italy.  He  met  with  an  agreeable  reception 
at  Rome.  Pope  Innocent  XI.  hearing  of  our  author's 
arrival,  fent  the  captain  of  the  Swifs  guards  to  acquaint 
him  he  would  give  him  a  private  audience  in  bed,  to 
avoid  the  ceremony  of  kifiing  his  holinefs's  flipper. 
But  Dr  Burnet  excufed  hinifelf  as  well  as  he  could. 
Some  difputes  which  our  author  had  here  concerning 
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Bumct.  religron,  beginning  to  be  taken  notice  of,  made  it 
proper  for  him  to  quit  the  city,  -n-hich,  upon  an  in- 
timation given  him  by  Prince  Boighefe,  he  accordingly 
did. 

He  purfued  his  travels  through  Switzerland  and 
Germany.  In  16SS,  he  came  to  Utrecht,  with  an  in- 
Icntion  to  fettle  in  fome  of  the  feven  provinces.  There 
he  received  an  invitation  from  the  prince  and  princcfs 
of  Orange  (to  whom  their  party  in  England  had  re- 
commended him)  to  come  to  the  Hague,  which  he 
accepted.  He  was  foon  made  acquainted  with  the  fe- 
cret  of  their  councils,  and  advifed  the  fitting  out  ot  a 
fleet  in  Holland  fuiiicient  to  fupport  their  defigns  and 
encourage  their  friends.  This,  and  the  Account  of  his 
Travels,  in  which  he  endeavoured  to  blend  Popery  and 
tyranny  together,  and  reprefent  them  as  unfeparable, 
with  fome  papers  reflefting  on  the  proceedings  of  Eng- 
land, that  came  out  in  fingle  {heets,  and  were  dii- 
perfed  in  feveral  parts  of  England,  mod  of  which  Mr 
Burnet  owned  himfelf  the  author  of,  alarmed  King 
James  |r  and  were  the  occafion  of  his  writing  twice 
againft  him  to  the  princefs  of  Orange,  and  infilling, 
by  his  ambaflador,  on  his  being  forbid  the  court  ; 
which,  after  much  importunity  was  done,  though  he 
continued  to  be  trufted  and  employed  as  before,  the 
Dutch  minifterconfuhing  him  daily.  To  put  an  end 
to  thefe  frequent  conferences  with  the  minifters,  a  pro- 
fecution  fin-  high  treafon  was  fet  on  foot  againft  him 
hoth  in  England  and  Scotland.  But  Burnet  receiving 
the  news  thereof  before  it  amvcd  at  the  States,  he 
avoided  the  ftorm,  by  petitioning  for,  and  obtaining 
•^vithout  any  difficulty,  a  bill  of  naturalization,  in  order 
to  his  intended  man-iagc  with  Mary  Scott,  a  Dutch 
lady  of  confiderable  fortune,  who,  with  the  advan- 
tage of  birth,  had  thofe  of  a  fine  perfi^n  and  under- 
ilanding. 

After  his  marriage  with  this  lady,  being  legally  un- 
der the  protettion  of  Holland,  when  Mr  Buniet  found 
King  James  plainly  fubverting  the  conftitution,  he 
omitted  no  method  to  fupport  and  promote  the  defign 
the  pi-ince  of  Orange  had  formed  of  delivering  Great 
Britain,  and  came  over  with  him  in  quality  of  chap- 
lain. He  was  foon  advanced  to  the  fee  of  Salifbuiy. 
He  declared  for  moderate  meafures  with  regard  to  the 
clergy,  who  fcrupled  to  take  the  oaths,  and  many  were 
difpleafed  with  him  for  declaring  for  the  toleration  of 
nonconformifts.  His  paftoral  letter  coTicerning  the 
oaths  of  allegiance  and  fupremacy  to  King  William  and 
Queen  Mar\-,  1689,  happening  to  touch  upon  the  right 
«f  conqueft,  gave  fuch  otTence  to  both  houfes  of  parlia- 
iiient,  that  it  was  ordered  to  be  burnt  by  the  hands  of 
tlie  common  executioner.  In  1698  he  loll  his  wife  by 
the  fmall  pox  ;  and,  as  lie  was  almofl:  immediately  af- 
ter appointed  preceptor  to  the  duke  of  Glouccfter,  in 
whofe  education  he  took  great  care,  this  employment, 
and  th«  tender  age  of  his  children,  induced  him  the  fame 
year  to  fupply  her  lofs  by  a  marriage  with  Mrs  Beike- 
ly,  eWeft  daughter  of  Sir  Richard  Blake,  knight.  In 
3699  I'-e  pubiilhcd  his  Expofition  of  the  S9  articles ; 
which  occafioned  a  r-eprcfentation  againll  hhn  in  the 
lower  houle  of  convocation  in  the  year  1701  ;  but  he 
v.'?.s  \'indicated  in  the  upper  houfe.  His  fpecch  in  the 
houfe  of  lords  in  1704-  againll  the  bill  to  prevent  oc- 
fional  conformity  was  feverely  attacked.  He  died  in 
T715,   and    was  intcr.ed  in  tlic   church  of  fit  James, 
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Clerkenwell,  where  he  has  a  monument  erefted  to  him. 
He  form.ed  a  fcheme  for  augmenting  the  poor  livintrs  ; 
which  he  prefTed  forward  witli  fuch  fuccefs,  that  it 
ended  in  an  acl  of  parliament  pafTcd  in  the  fecond  year 
of  Queen  Anne,  "  for  the  augmentation  of  the  livings 
of  the  poor  clergy." 

BuR.NET,  Thomas,  a  polite  and  learned  writer  in 
tlie  end  of  the  17tli  century,  was  born  in  Scotland,  but 
educated  in  Cambridge  under  the  tuition  of  Mr  John 
Tillotfon,  afterwards  archbilhop  of  Canterbury.  In 
the  beginning  of  IGSf),  he  was  made  mafter  of  Sutton's 
hofpital  in  London,  after  which  he  entered  into  holy 
orders.  During  the  reign  of  King  James,  he  made  a 
nolile  ftand  in  his  poll;  as  mafter  of  the  charter-houfe 
againft  the  encroachments  of  that  monarch,  who  would 
have  impofcd  one  Andrew  Fopham,  a  Papift,  as  a  pen- 
fioner  upon  the  foundation  of  that  houfe.  In  1680  he 
publilhed  his  Telluns  theoria  facra,  fo  univerfallv  admi- 
red for  the  purity  of  the  ftyle  and  beauty  of  the  fenti- 
nicnts,  that  King  Charles  gave  encouragement  to  a  tranf- 
lation  of  it  into  EnglilB.  This  theory  was,  however, 
attacked  by  feveral  writers.  In  1692  he  publilhed  his 
Archceohg'ia  ph'ilofnph'tcc,  dedicated  to  King  William, 
to  whom  he  was  clerk  of  the  clofet.  He  died  in  171-5. 
Since  his  death  hath  been  publifhed,  his  book  Dejlatu 
mortuorum  el  re/urgentlu/u,  and  his  trcatife  Ue  Jide  el 
qficils  Chrljljanorum. 

Burnet,  the  Honourable  James  Lord  Monboddo,  a 
fenator  of  the  college  of  juitice  in  Scotland,  was  borra 
about  the  year  1714'.  He  was  the  fon  of  Mr  Burnet 
of  Monboddo  in  Kincardineftiire.  After  pafTing  through 
the  ufual  courfe  of  fchool  education,  he  profecuted  his 
ftudies  at  the  univerfities  of  Aberdeen,  Edinburgh,  and 
Leyden,  with  diilinguilhed  reputation.  He  was  ad- 
mitted an  advocate  ui  1737,  and  on  the  12th  of  Fe- 
bruary 1767,  he  was  raifed  to  the  bench  by  the  title  of 
Lord  Monboddo,  in  the  room  of  I.,ord  Milton,  ap- 
pointed a  judge  the  ^th  of  June  17-1'2,  and  who  had 
fucceeded  Sir  John  Lauder  of  Fountainhall,  admitted 
November  1.  1689;  being  the  third  on  the  bench  in 
fiicceflion  fince  the  revolution. 

He  niaiTied  Mifs  Farquharfon,  a  very  amiable  wo- 
man, by  whom  he  had  a  fon  and  two  daughters. 

His  private  life  was  fpent  in  the  praftice  of  all  the 
focial  virtues,  and  in  the  enjoyment  of  much  domeftic 
felicity.  Although  rigidly  temperate  in  his  habits  of 
life,  he,  however,  delighted  much  in  the  convivial  io- 
ciety  of  his  friends,  and  among  theie  he  could  number 
almoft  all  the  moft  eminent  of  thofe  who  were  diftin- 
guiihed  in  Scotland  for  virtue,  literature,  or  genuine 
elegance  of  converfation  and  manners.  One  of  thofe 
who  eftecmed  him  the  moft  was  the  late  Lord  Garden- 
ftoiie,  a  man  who  pofrtded  no  mean  portion  of  the  fame 
overflowing  benignity  of  difpofition,  the  fame  unim- 
peachable integrity  as  a  judge,  the  fame  partial  fond- 
iiefs  for  literature  and  the  fine  arts.  His  fon,  a  very 
promifing  boy,  in  v.hofe  education  he  took  great-  do- 
light,  was,  iiideed,  fnatched  away  from  his  affections 
by  a  premature  death.  But,  when  it  wa. -too  late  for 
forrow  and  anxiety  to  avail,  the  afflicted  fatlier  ftifled 
the  emotion.:  of  nature  in  his  breaft,  and  wound  up  the 
energies  of  lii-i  foul  to  the  firmell  tone  of  ftoical  forti- 
tude. He  was,  in  like  manner,  bereaved  of  his  excel- 
lent lady,  the  object  of  his  deareft  tendernefs ;  and  he 
endured  the  lofs  with  a  iimilar  firrauefs,  fitted  to  do 
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honour  cither  to  philufophy  or  to  religion.  In  addi- 
'  tion  to  his  office  as  a  jndge  in  the  court  of  fefllon,  an 
offer  was  made  to  him  of  a  feat  in  the  court  of  judi- 
ciary'. But,  though  the  emohunents  of  this  would  have 
made  a  convenient  addition  to  his  income,  he  refufed 
to  accept  it  ;  left  its  bidinefs  fhould  too  much  detach 
him  from  the  purfuit  of  his  favourite  ftudies.  To  thcfe 
ftudies  he  continued  through  the  whole  of  a  long  life 
to  be  greatly  devoted.  His  admiration  of  the  man- 
ners, literature,  and  philofophy  of  the  ancients,  was  un- 
bounded. Thus  ftrongly  prepolTefled,  it  is  not  to  be 
wondered  at,  that  tlie  compavifon  which  he  made  be- 
tween the  ancients  and  modems,  was  little  favourable  to 
the  latter.  For  among  the  former  he  fnppoled  ihat  he  faw 
all  that  was  elegant,  manly,  and  virtuous,  all  that  was 
praifeworthy  and  excellent  ;  while  the  degenerate  race 
of  the  moderns  exhibited  nothing  but  effeminacy  and 
corruption. 

The  vacation  of  the  court  of  feflion  afforded  him 
fufificient  leifure  to  retire  every  year,  in  fpring  and  in 
autumn,  to  the  country  ;  and  he  ufed  then  to  drefs  in  a 
ftyle  of  fimplicity,  as  if  he  had  been  only  a  plain  far- 
mer ;  and  to  live  among  the  people  upon  his  ellate, 
with  all  the  kind  familiarity  and  attention  of  an  aged 
father  among  his  grown-up  children.  Although  his 
eftate,  from  the  old  leafes,  afforded  comparatively  but 
a  moderate  income,  he  would  never  raife  the  rents,  or  dif- 
place  an  old  tenant  to  make  room  for  a  new  one  who  of- 
fered a  higher  rent.  In  imitation  of  the  rural  economy 
of  fome  of  the  ancients,  whom  he  chiefly  admired,  he  ac- 
counted population  the  true  wealth  of  an  eftate,  and  was 
defirous  of  no  improvement  fo  much  as  of  increafing  the 
number  of  fouls  upon  his  lands,  fo  as  to  make  it  greater, 
in  proportion  to  the  extent,  than  that  of  thofe  upon  the 
eftate  of  any  neighbouring  landholder.  It  was  there  he 
had  the  pleafureofreceivingDr  Samuel  Johnfon,  with  his 
friend  James  Bofwell,  at  the  time  when  thefe  two  gen- 
tlemen were  upon  their  well-known  tour  through  the 
Highlands  of  Scotland,  .Tuhnfon  admired  nothing  in 
literature  fo  much  as  the  difplay  of  a  keen  difcrimina- 
tion  of  human  charafter,  a  juft  apprehenfion  of  the 
principles  of  moral  aftion,  and  that  vigorous  common 
fenfe  which  is  the  moft  happily  applicable  to  the  ordi- 
nary conduft  of  life.  Monboddo  delighted  in  the  re- 
finements, the  fubtleties,  the  abftractions,  the  affcfta- 
tions  of  literature  ;  and  in  comparifon  with  thefe,  def- 
pifed  the  groft'uefs  of  modern  taftc  and  of  common  af- 
fairs. Johnion  th.ought  learning  and  fcience  to  be  lit- 
tle valuable,  except  fo  far  as  they  could  be  made  fub- 
fervient  to  the  purpofes  of  living  ufefuily  and  happily 
with  the  world,  upon  his  own  terms.  Monboddo's 
favourite  fcience  taught  him  to  look  down  with  con- 
tempt upon  all  fublunary,  and  efpecially  upon  all  mo- 
dem things  ;  and  to  fit  life  to  literature  and  philofo- 
pliy,  not  literature  and  philofophy  to  life.  Jaines  Bof- 
well, therefore,  in  carrj-ing  Johnfon  to  vifit  Monbod- 
do, probably  thought  of  putting  them  one  againft  an- 
other, as  two  game  cocks,  and  promifed  himfelf  much 
fport  from  the  colloquial  conteft  which  he  expected  to 
enfue  between  them.  But  Monboddo  was  too  hofpi- 
table  and  courteous  to  enter  into  keen  contention  with 
a  ilranger  in  his  own  houfe.  There  was  much  talk 
between  them,  but  no  angry  controverfy,  no  exafpe- 
ration  of  that  ditlike  for  each  other's  well-known 
peculiarities  with  which  they  had  met.  Johnfon,  it  is 
Vol.  V.  Part  I. 
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trae,  ftill  continued  to  think  Lord  Monboddo  what  he 
called  a  png  in  literature. 

Lord  Monboddo  ufed  frequently  to  vifit  London,  to 
which  he  was  allured  by  the  opportunity  that  great 
metropolis  affords  of  enjoying  the  couverfation  of  a  vail 
number  of  men  of  profound  erudition.  A  journey  to 
the  capital  became  a  favourite  amufemcnt  of  his  peri- 
ods of  vacation  from  the  bufinefs  of  the  court  to  which 
he  belonged  ;  and,  for  a  time,  he  made  this  journey 
•,  ve  a  year.  A  carriage,  a  vehicle  that  was  not  in 
common  ufe  among  the  ancients,  he  confidcred  as  an 
engine  of  effeminacy  and  floth,  which  it  was  dlfgrace- 
ful  for  a  man  to  make  ufe  of  in  travelling.  To  be 
dragged  at  the  tall  of  a  horfe,  inllead  of  mounting  up- 
on his  back,  feemed,  in  his  eyes,  to  be  a  truly  ludi- 
crous degradation  of  the  genuine  dignity  of  human  na- 
ture. In  all  his  journies,  therefore,  between  Edin- 
burgh and  London,  he  was  wont  to  ride  on  horfeback, 
with  a  fmgle  fervant  attending  him.  He  continued 
this  practice,  without  finding  it  too  fatiguing  for  his 
ftrength,  till  he  was  upwards  of  eighty  years  of  age. 
\Vithin  thefe  few  years,  on  his  return  from  a  laft  vifit, 
which  he  made  on  purpofe  to  take  leave,  before  his 
death,  of  all  his  old  friends  in  London,  he  became  ex- 
ceedingly ill  upon  the  road,  and  was  unable  to  proceed  ; 
and  had  he  not  been  overtaken  by  a  Scotch  friend, 
who  prevailed  upon  hi-n  to  travel  the  remainder  of  the 
way  in  a  carriage,  he  might,  perhaps,  have  actually 
periflied  by  the  way  fide,  or  breathed  his  laft  in  fome 
dirty  inn.  Since  that  time,  he  did  not  again  attempt 
an  equeftrian  journey  to  London. 

In  London,  his  vifits  were  exceedingly  acceptable  to 
all  his  friends,  whether  of  the  literary  or  fafliionable 
world.  He  dehghted  to  fhew  himfelf  at  court  ;  and  the 
king  is  faid  to  have  taken  a  pleafure  in  converfing  with 
the  old  man  with  a  diftinguiftiing  notice  that  could  not 
but  be  very  flattering  to  him. 

A  conftitution  of  body,  naturally  framed  to  wear 
well  and  laft  long,  was  ftrengthened  to  Lord  Monbod- 
do by  exercife,  guarded  by  temperance,  and  by  a  te- 
nor of  mind  too  firm  to  be  deeply  broken  in  upon  by 
thofe  paffions  which  confume  the  principles  of  life.  In 
the  country  he  always  ufed  much  the  exercifes  of 
walking  in  the  open  air,  and  of  riding.  Tlie  cold  bath 
was  a  means  of  preferving  the  health,  to  which  he  had 
recourfe  in  all  feafons,  amid  every  feverity  of  the 
weather,  under  every  inconvenience  of  indlfpofition  or 
bufinefs,  with  a  perfeverance  invincible.  He  was 
accuftomed,  alike  in  winter  and  in  fummer,  to  rife  at 
a  very  early  hour  in  the  morning,  and,  without  lofs  of 
time,  to  betake  himfelf  to  ftudy  or  wholefome  exercife. 
It  is  faid,  that  he  even  found  the  ufe  of  what  he 
called  the  air  bath,  or  the  praftice  of  occafionally  walk- 
ing about,  for  fome  minutes,  naked,  in  a  room  filled 
with  frefh  and  cool  air,  to  be  highly  falutary. 

Lord  Monboddo  is  well  known  to  the  world  as  a 
man  of  letters.  His  firft  publication  was  "  a  DilTerta- 
tion  on  the  Origin  and  Progrefs  of  Language,"  in  2 
vols.  8vo.  177;i;  which  were  followed  by  four  more 
vols,  the  laft  publidied  not  long  before  his  death.  In 
this  work,  intended  clilefly  to  vindicate  the  honours  of 
Grecian  literature,  he  afcribes  the  origin  of  alphabetical 
writing  to  the  Egyptians;  and  ftrenuoufly  maintains,  that 
the  ouran-outang  is  a  clafs  of  the  human  fpecies,  and 
that  his  want  of  fpeech  is  merely  accidental.  He  al- 
B  /• 
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Burnet,  fo  endeavours  to  eftablifli  the  reality  f.f  the  cxiftenco  of 
'  mermaids,  and  otlier  fiftitious  animals.      He  was  indu- 

ced to  undertake  another  work,  for  the  purpofe  of  de- 
fending the  canfe  of  Grecian  phi'.ufophy  ;  and  pnblilh- 
cd,  in  five  vols.  4to.  a  work  entitled,  "  Antient  Mtta- 
phyfics,"  which,  like  the  other,  is  remarkable  for  a  fur- 
priiing  mixture  of  erudition  and  genius,  with  the  niofl; 
ablurd  whim  and  conceit. 

As  a  judge,  his  dt-cifions  were  found,  upright,  and 
learned,  and  marked  with  acute  difcriniination  ;  and 
free  from  thofe  paradoxes  and  parthilities  which  appear 
in  his  writings.  He  atlendecl  his  iudiciid  duly  v»i!.ii 
iudtlatigable  diligence  till  within  a  few  days  of  his 
death,  whicli  happened  at  hishoufein  Edinburgh,  M^iy 
'26.  1799,  at  tiie  advanced  age  of  85. 

His  eldeft  daughter  married  fome  years  before  his 
death.  His  fecond  daughter,  in  perfonal  lovelinefs  one 
of  the  fineft  women  of  the  age,  was  beheld  in  every 
public  place  with  general  admiration,  and  was  fought 
in  marriage  by  many  fuitors.  Her  mind  was  endowed 
with  all  her  father's  benevolence  of  temper,  and  with  all 
his  tafle  for  elegant  literature,  without  any  portion  ot  his 
whim  and  caprice.  It  washer  chief  delight  to  be  the  nurfe 
and  the  companion  of  his  declining  age.  Her  pretence 
contributed  to  draw  around  liim,  in  his  houfe,  and  at 
his  tabl'.',  all  that  was  truly  refpeclable  among  tlse  youth 
of  his  country.  She  mingled  in  the  world  of  faihion, 
without  {liaring  its  follies  ;  and  heard  thofe  flatteries 
which  are  addrrffed  to  youth  and  beauty,  without  be- 
ing betrayed  to  that  light  and  felfifii  vanity  which  is 
often  the  only  fentiinent  tiiat  fills  the  heart  of  the  high- 
praifed  beauty.  She  delighted  in  reading,  in  literary 
converfation,  in  poetry,  and  in  the  iine  arts,  witiiout 
contrafiing  froiu  this  tafte,  any  of  that  pedantic  felf- 
conceit  and  affeftation  which  ufually  charafterize  lite- 
rary ladies,  and  vvhofe  prefence  often  frightens  away  the 
domeftic  virtues,  the  graces,  the  delicacies,  and  all  the 
more  interefting  charms  of  the  fex.  When  Burns,  the 
well-known  Scotifli  poet,  firlc  arrived  from  the  plough 
in  Ayrfliire  to  publifh  his  potins  m  Edinburgli,  there 
was  none  by  whom  he  was  more  zcalouily  patronized 
than  by  Lord  Monboddo  and  his  lovely  daughter.  No 
man's  feelings  were  ever  more  poweriuUy  or  e.\quifitely 
alive  than  thofe  of  the  ruilic  bard,  to  the  emotions  of 
gratitude,  or  to  the  admiration  of  the  good  and  fair. 
In  a  poem  which  he  at  that  time  wrote,  as  a  panegy- 
rical addrtfs  to  Edinburgh,  he  took  occ-jfioii  to  cele- 
brate the  beauty  and  excellence  of  Mifs.  Burnet,  in,  per- 
haps, the  fineft  ftanza  of  the  whole  : 

"  Thy  d.iughters  bright  tliy  walks  adorns, 
"  Gay  as  the  gilded  fummer  fl<:v, 

"  Sweet  as  tlie  dewy  milk-v.'hite  t:.orn, 
"  Dear  as  the  raptur'd  thrill  of  joy  ! 

"  Fair  Burnet  ftrikes  th'  adoring  eye  ; 
"  Heav'n's  beauties  on  my  fancy  Ihine, 

•*  I  fee  the  Sire  cf  Love  on  high, 

"  And  own  his  work,  indeed,  divine." 

She  was  the  ornament  of  the  elegant  fociety  of  the 
city  in  which  (lie  rcfided,  her  father's  pride,  and  the 
conifort  of  his  di-mellic  hfe  in  his  declining  years. 
Every  am.iable  and  noble  fentiment  was  familiar  to  her 
heart,  eveiy  female  virtue  was  exemplified  in  her  life. 
Yet,  this  woman,  thus  lovely,  thus  elegant,  thus  wile 
and  virtuous,  was  cut  off  in  the  flower  of  her  age,  and 
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left  her  fiither  bereft  ef  the  lad  tender  tie  wliicli  bound  Biirnii.-uii 
him  to  fociety  and  to  life.  She  died  about  fix  years  Burning, 
before  him  of  a  confum.ption  ;  a  difeafe  that   in    Scot-  ^ 

land  proves  too  often  fatal  to  the  lovelieft  and  moil 
promifing  among  the  fair  and  the  young.  Neither  his 
philolophv,  nor  the  neceflary  torpor  ut  tl.e  leelmps  of 
extreme  old  age,  were  capable  ot  preventing  Lord  Mon- 
boddo from  being  very  deeply  afucted  by  lo  grievou.  a 
lois  ;  and  from  tliat  time  he  began  to  droop  exceeding- 
ly in  his  health  and  fpirits.      Edin.  Mar^. 

BuRNKT.  See  PoTER.iur.1  and  Sanguisorba,  Bo- 
tany Iiiiiifx. 

BURNHAM,  a  market-town  of  Norfolk  in  Eng-; 
land,  fituat.-d  in  E.  Long.  0.  .50.  N.  Lat.  b:--.  0. 

BURNING,  the  aftion  of  fire  nn  fome  pabulum  or 
fu'l,  by  which  the  minute  parts  thereof  arc  put  into  .i 
violent  motion,  and  lome  of  them  alTuming  ttie  nature 
of  fire  themfclves,  fly  off  in  orbem,  while  the  reft  are 
dlilipated  in  form  of  vapour  or  reduced  to  aflies.  See 
Ignition. 

Extraordinary  Cafes  of  Burning.  We  have  inftances 
of  perfons  burnt  by  fire  kindled  within  their  own  bo- 
dies. A  woman  at  Paris,  who  ulcd  to  drink  brandy  to 
excef^,  v.'as  one  night  reduced  to  allies  by  a  fire  from 
within,  all  but  her  head  and  the  ends  of  her  fingers. 
Signora  Corn.  Zangari,  or,  as  others  call  her.  Corn. 
Bandi,  an  aged  lady,  of  an  unblemiilied  life,  near  Cc- 
i-.MA  in  Romagna,  Uiiderweiit  the  fame  fate  in  rvlarch 
\1'6[.  She  had  retired  in  the  evening  to  her  chamber 
fomewhai  imlilpoied  ;  and  in  the  morning  was  found 
in  the  middle  of  the  room  reduced  to  aihes,  all  except 
her  face,  legs,  fl<ull,  and  three  fingers.  The  ftockings 
and  llioes  ilie  had  on  were  not  burnt  in  the  leail.  The 
afhes  were  light  ;  and,  on  pivfting  between  the  fingers, 
vanifhed,  leaving  behind  a  grofs  (linking  moifture  with 
which  the  floor  was  fnieared  ;  the  walls  and  luniiture 
of  the  room  being  covered  witii  a  moiil  ciueritious 
foot,  which  had  not  only  ftained  the  linen  in  the  clieits, 
but  had  penetrated  into  the  cloiet,  as  well  as  into  the 
room  overhead,  the  widls  of  which  were  moillened  with 
the  fame  vilcous  humour We  have  various  other  re- 
lations of  peiions  burnt  to  death  in  this  unaccountable 
manner. 

Sig.  Mondini,  Bianchini,  and  Maffci,  have  written 
treat  lies  exprefs  to  account  tor  the  caufe  of  fo  extraor- 
dinary an  event  :  common  fire  it  could  not  be,  fince  this 
would  likewiio  have  burnt  the  bed  and  the  room  ;  bciides 
that  it  would  have  required  many  hours,  and  a  vail 
quantity  ot  feul,  to  reduce  a  human  body  to  afhes  ;  and, 
after  all,  a  confiderable  part  of  the  bones  would  have 
remained  entire,  as  they  were  anciently  found  after  the 
ficrceft  funeral  fires.  Some  attribute  theefl'ect  to  a  mine 
of  fu.'phur  under  the  houfe  ;  others  to  a  miracle  ;  while 
others  iuipcft  that  art  of  viUany  had  a  hand  in  it.  A 
plulofopiitr  of  Verona  maintains,  that  fucli  a  conflagra- 
tion might  have  arilen  from  the  in.'iamniable  matters 
vvherewith  the  human  body  naturally  abounds.  Sig. 
Bianchini  accounts  for  the  ctinfi.igration  of  the  lady 
above-mentioned,  from  her  ufing  a  bath  or  lotion  of 
camphorated  ipirit  of  wine  when  fhe  found  herlelf  out 
of  Older.  Mafici  luppofcs  it  owing  to  lightning,  but 
to  lightning  generated  in  her  own  body,  agreeable  to 
his  doctrine,  which  is,  That  lightning  does  not  pro- 
ceed from  the  clouds,  but  is  always  produced  in  the 
place  where  it   is  feen   and   its   effeds  perceived.     We 

have 
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»ming.   have  hrwl  a   late  attempt   to  eftablifli  the  opinion,  that 

~v '  thcfe  deflmying  internal  fires  are  cauft'd  in   tiie  entrails 

of  the  boily  hv  inflamed  effluvia  of  the  blond  ;  by  juices 
ar.d  fermentation  in  the  iLOiiiach  ;  by  the  many  com- 
butlible  maiievs  wliich  aboiind  in  living  bodies  for  the 
purpwfes  of  life  ;  and,  linally,  by  the  fiery  evaporations 
which  exh?lc  from  the  fettlings  of  fpirit  of  wine,  bran- 
dies, and  other  hot  liquors,  in  the  tunica  villofa  of  the 
ftomjch  ?nd  other  adipofe  or  fat  membranes  ;  within 
whicli  thofe  fpirits  engerider  a  kind  of  camphor,  whn-h 
in  the  nig-lit  tiiiie,  in  deep,  bv  a  full  rf  fpiration,  are 
put  in  a  itron^fer  motion,  and  are  more  apt  to  be  ft  on 
fire.  Others  afcribe  the  canfe  of  iuch  perfons  being 
fet  on  fire  to  lightning"; ;  and  their  burning  fo  entirely, 
to  the  8;reater  quantity  of  phofphorus  and  other  com- 
bnftible  matter  they  contained. — For  our  own  part, 
ve  can  bv  no  means  p'etend  to  ej;plain  the  canfe  of 
fuch  a  phenomenon  :  but  for  the  inteveiis  of  hunianiiv, 
we  wiih  it  could  be  derived  from  fomething  exterird 
to  the  human  body  ;  for  if,  to  the  calamities  of  human 
life  already  known,  we  fuperadd  a  fulp'cion  tliat  we 
may  tmexprCledly,  and  without  the  lead  warnincj,  be 
confunied  by  an  inleriial  fue,  the  thought  is  too  dread- 
ful to  be  home. 

'3uRN'isG,  or  Brenmn^i  in  our  old  cuftoms,  denotes 
an  infeftious  difeafe,  got  in  the  ftews  by  converfiag 
with  lewd  women,  and  fuppofed  to  be  the  fame  with 
what  we  now  call  the  venereal  tliffaje. 

In  a  manufcript  of  the  vocation  of  John  Bale  to  the 
,bi(hcpric  of  Oflory,  written  by  himfelf,  he  Ipeaks  of 
Dr  Hugh  Wcfton,  who  was  dean  of  Wiudior  in  1.556, 
but  deprived  by  Cardinal  Pole  for  adultery,  thus  :  "  At 
this  day  is  leacherous  WelUm,  who  is  more  praCliled  in 
the  arts  of  biTech-burning,  than  all  the'whores  of  the 
ftews.  He  not  long  ago  brent  a  beggar  of  StTiotolph's 
parifh."      See  Stews, 

Burning,  in  yfnttqif'ify,  a  way  of  difpofmg  of  the 
dead,  much  pr?ctifcd  by  the  ancient  Greeks  and  Ro- 
mans, and  ftill  retained  by  feveral  nations  in  the-Eril 
and  Well  Indies.  The  antiquity  of  this  cuftom  rifcs 
as  high  as  the  Theban  war,  vvhere  we  are  told  of 
the  great  folemnity  accompanying  this  ceremony  at 
the  pyre  of  Menoeacus  and  Archemorus,  who  were 
cotemporary  with  Jair  tlie  eiglith  judge  of  Ifrael. 
Homer  abounds  with  fuaeral  ohfequies  of  this  na- 
ture. In  the  inward  regions  of  Afia,  the  praftice 
was  of  vei-y  ancient  date,  and  the  continuance  long : 
for  we  are  told,  that,  in  the  reign  of  Julian,  tlic  king 
of  Chioiiia  burnt  his  fon's  body,  and  depofitcd  the  afhcs 
in  a  lilver  urn.  Coeval  almoft  with  the  firll  inftances  of 
this  kind  in  the  eait,  was  the  practice  in  the  weftem 
parts  of  the  world.  The  Herulians,  the  Getes,  and 
the  Thracians,  had  all  along  obferved  it  ;  and  its  anti- 
quity was  as  great  with  the  Celta:,  Sarmatians,  and 
other  neighbouring  nations.  The  origin  of  this  cuftom 
leems  to  have  been  out  of  frienufhip  to  the  deceafed  : 
their  aflies  were  preferved  as  we  preferve  a  lock  of  hair, 
a  ring,  or  a  feal,  which  had  been  the  property  of  a 
deceafed  friend. 

Kings  were  burnt  in  cloth  made  of  the  afbeftos  ftone, 
that  their  afhes  might  be  preierved  pure  from  any  mix- 
ture with  the  fuel  and  other  matters  thrown  on  the  fu- 
neral pile.  The  fame  method  is  ftill  obferved  with  the 
princes  of  Tartary.  Among  the  Greeks,  the  body  was 
placed  on  the  top  of  a  pile,  on  which  were  thrown  di- 


vers animals,  and  even  flaves  and   captives,  befides  un-   Barninp. 

guenls  and  perfumes.      In  the   funeral  of  Patroclus  we ' » 

find  a  number  of  (hcep  and  oxen  thrown  in,  theu  four 
horfes,  followed  by  two  dogs,  ar.d  hiiUy  by  12  Trojan 
prisoners.  The  like  is  mentioned  by  Virgil  in  the  fune- 
rals of  his  Trojans  ;  where,  befides  oxen,  fwine,  and 
all  manner  of  cattle,  we  find  eiglit  youths  condemned  to 
the  fl?.m"s.  Tlie  hiil  thing  was  the  fat  of  the  beafts, 
wherewith  the  body  was  covered,  that  it  might  con- 
fume  the  fooner :  it  being  reckoned  great  felicitv  to 
be  quickly  reduced  to  aihes.  For  the  like  reafon,  where 
numbers  were -to  be  burnt  at  the  fame  time,  care  was 
taken  to  mix  with  the  reft  fome  of  humid  eonftitutions, 
and  therefore  mure  eafilyto  be  inflamed.  Thus  we  a.rc 
aiUired  by  Plutarch  and  Macrohiiis,  that  fjr  every  ten 
men  it  was  cuftomi-.ry  to  put  in  one  woman.  Soldiers 
usually  had  their  arms  burnt  with  them.  The  garments 
worn  by  the  living  were  alfo  thrown  on  the  pile,  with 
other  ornaments  and  pivfents  ;  a  piece  of  extravagance 
which  the  Ather.ians  caiTied  to  fa  great  a  height,  that 
fome  of  their  lawgivers  were  forced  to  rcllrain  them, 
by  lovere  penalties,  from  dcfi-iuding  tl;e  living  by  their 

libemiitvto  the  dead In  fome  cnfos,  burning  was  ex- 

prelsly  forbidden  among  the  Rom.ans,  and  even  looked 
upon  as  the  highcft  impiety.  Thus  infants,  who  died 
before  the  breeding  of  teeth,  were  intombed  unburnt 
in  the  ground,  in  a  particular  place  fet  apart  for  thi, 
purpoie,  c.\\\ed  jh^gr!in:/,ir!iim.  The  like  was  prailifed 
with  regard  to  thofe  who  had  been  ftruck  dead  with 
lightning,  who  were  never  to  be  burnt  again.  Some  fay 
that  burning  was  denied  to  fuicides. — The  manner  of 
burning  among  the  R;im,ins  was  not  unlike  that  of  the  , 
Greeks  ;  the  corpfe,  being  brought  out  without  the 
city,  was  carried  directly  to  the  places  appointed  for 
burning  it  ;  which,  if  it  joined  to  the  fepulchrc,  was 
called /jr/;?Bm  ;  if  feparate  from  it,  ujlrhia ;  and  there 
laid  on  the  rogus  or  pyra,  a  pile  of  wood  prepared  on 
which  to  burn  it,  built  in  ftiape  of  an  altar,  but  of  dif- 
ferent height,  according  to  the  quality  of  the  deceafed. 
The  wood  ufed  was  commonly  from  fuch  trees  as  con- 
tain moft  pitch  or  rofin  ;  and  if  any  other  were  ufed, 
they  fplit  it,  for  the  more  eafy  catching  fire  :  round 
the  pile  they  fet  cyprcfs  trees,  probably  to  hinder  the 
noifome  fmell  of  the  corpfe.  The  body  v.-as  not  placed 
on  the  bare  pile,  but  on  the  couch  or  bed  whereon  it 
lay.  This  done,  the  next  of  blood  performed  the  ce- 
remony of  lighting  the  pile  ;  which  they  did  with  a 
torch,  turning  their  faces  ail  the  while  the  other  way, 
as  if  it  were  done  with  reluctance.  During  the  cere- 
mony, decurfions  and  games  were  celebrated  ;  after 
which  came  the  qjf^legium,  or  gathering  of  the  bones 
and  afties  ;  alfo  waftiing  and  anointing  them,  and  repo- 
fittng  them  in  urns. 

Bi'RNiNG,  among  furgeons,  denotes  i'  e  application 
of  an  atlual  cautery,  that  is,  a  red-hot  iron  inftrument, 
to  the  part  affotted  ;  otherwife  denominated  rauteriza- 
t'loii.  The  whole  art  of  phyfic  among  the  Japanefe 
lies  in  the  choice  of  places  proper  to  be  burnt  :  wiiich 
are  varied  according  to  the  difeafe.  In  the  country  of 
the  JVIogul,  the  cohc  is  cured  by  an  iron  ring  applied 
red-hot  about  the  puient's  navel.  Certain  it  is,' that 
fome  veiy  extraordinary  cures  have  been  performed  ac- 
cidentally by  burning.  The  following  cafe  is  recorded 
in  the  Memoirs  of  the  academy  of  fciencrs  by  M  Hom- 
berg.  A  woman  of  about  35  became  fubjecfl  to  a  head- 
B  2  ach. 
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Burning,  ach,  which  at  times  was  fo  violent  that  it  drove  her  out 
'  of  iier  leiifcr,,  making  her  fometiraes  (lupid  and  fooUfh, 
at  other  times  raving  and  furious.  The  feat  of  the  pain 
was  in  the  forehead,  and  over  the  eyes,  which  were  in- 
flamed, and  looked  violently  red  and  fparkling  ;  and 
the  mod  violent  fits  of  it  were  attended  with  naufeas 
and  vomitings.  In  the  times  of  the  fits,  (lie  could  take 
no  food  ;  but  out  of  them,  had  a  very  good  ftomach. 
Mr  Homberg  had  in  vain  attempted  her  cure  for  three 
years  with  ail  kinds  of  medicines  :  only  opium  fuc- 
ceeded  ;  and  that  but  little,  all  its  effeft  being  only  the 
taking  off  the  pain  for  a  few  hours.  Tiie  rednefs  of  her 
eyes  was  always  the  fign  of  an  approaching  fit.  One 
night,  feeling  a  fit  coming  on,  llie  went  to  lie  down 
upon  the  bed  ;  but  firil  walked  up  to  the  glafs  with 
the  candle  in  her  hand,  to  fee  how  her  eyes  looked  : 
in  obferving  this,  the  candL"  fet  fire  to  her  cap  :  and  as 
she  was  alone,  her  head  was  terribly  burnt  before  the 
fire  could  be  extinguilhed.  Mr  Homberg  was  fent  for, 
and  ordered  bleeding  and  proper  dreffings  :  but  it  was 
perceived,  that  the  expefted  fit  this  night  never  came 
,on  ;  the  pain  of  the  burning  wore  off  by  degrees  ;  and 
the  patient  found  herfelf  from  that  hour  cured  of  the 
headach,  which  had  never  returned  in  four  years  after, 
which  was  the  time  when  the  account  was  communi- 
cated. Another  cafe,  not  lefs  remarkable  than  the 
former,  was  communicated  to  Mr  Homberg  by  a  phy- 
fician  at  Bruges.  A  woman,  who  for  feveral  years 
had  her  legs  and  thighs  fvvelled  in  an  extraordinary 
manner,  found  fome  relief  from  rubbing  them  before 
the  fire  with  brandy  every  morning  and  evening. 
One  evening  the  fire  chanced  to  catch  the  brandy  (lie 
had  rubbed  herfelf  with,  and  flightly  burnt  her.  She 
applied  fome;  brandy  to  her  burn  ;  and  in  the  night  all 
the  water  her  legs  and  thighs  were  fwelled  with  was 
entirely  difcharged  by  urine,  and  the  fwelling  did  not 
again  return. 

BuRsiNG  BtiJIi.     See  Bush. 

Bi'RNisa  Glafs,  a  convex  glafs  commonly  fpherical, 
which  being  expofed  direftly  to  the  fun,  colledls  all  the 
rays  falling  thereon  into  a  very  fmall  fpace  called  the  fo- 
cus !  where  wood  or  any  other  combuftible  matter 
being  put,  will  be  fet  on  fire.  The  term  iurniiig-glafs 
is  alfo  ufed  to  denote  thofe  concave  mirrors,  whether 
compofed  of  glafs  quickfilvered,  or  of  metalline  mat- 
ters, which  burn  by  reflection,  condenfing  the  fun's  rays 
into  a  focus  fimilar  to  the  former. 

i  he  ufe  of  burning-glafies  appears  to  have  been  very 
ancient.  JDiodorus  Sicuhis,  Lucian,  Dion,  Zonaras, 
Galen,  Anthemius,  Euilathius,  Tzetzes,  and  others, 
attcft,  that  bv  means  of  them  Arcliimedes   fet   fire  to 


the  Roman  fleet  at  the  fiege  of  Sy 
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^^^  v^.  oyracuie.  1  zetzes  is 
fo  particular  in  his  account  of  tliis  matter,  that  his  de- 
fcription  fuggtfted  to  Kircher  the  method  by  which 
it  was  probably  accomplifhed.  That  author  fays,  that 
"  Archimedes  fet  fire  to  Marcellus's  navy,  by  means 
of  a  buraing  glafs  compofed  of  fmall  fquare  mirrors 
moving  every  way  upo  ■.  hiiiges  ;  which,  when  placed 
in  the  fun's  rays,  direAed  thein  upon  the  Roman  fleet, 
fo  as  to  reduce  it  to  afhes  at  the  diftaace  of  a  buw  fliot." 
A  very  particular  t.eft:imony  we  have  alfo  from  .-Vnthe- 
mius  ot  Lydia,  who  takes  pains  to  prove  the  pofTibility 
of  fetting  fire  to  a  fleet,  or  any  other  combuitible  bo 
dy,  at  fuch  a  dillance. 

That  the  ancients  were  alfo  acquainted  with  the  ufe 
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of  catoptric  or  refrafting  burning-glafles,  appears  from  Burning 
a  paflage  in  AriHophanes's  comedy  of  The  Clouds.which  '  ' 
clearly  treats  of  their  effecl;s.  Tlie  author  inU'oduces 
Socrates  as  examining  Strepfiades  about  the  method 
he  had  difcovered  of  getting  clear  of  his  debts.  He 
replies,  that  "  he  thought  of  making  ufe  of  a  burn- 
ing-giafs  which  he  had  hitherto  iifed  in  kindling  his 
fire;"  "  for  (fays  he)  (hould  they  bring  a  writ  againit 
me,  I'll  immediately  place  my  glafs  in  the  fun  at  fome 
little  diftance  from  it,  and  fet  it  on  fire."  Pliny  and 
Ladlantius  have  alfo  fpoken  of  glaflTes  that  burn  by 
refraftion.  The  former  calls  them  l/nMs  or  g/ol>cs  of 
glafs  or  crjflal,  which,  expofed  to  the  fun,  tranfmit  a 
heat  fnfficient  to  fet  fire  to  cloth,  or  corrode  the 
dead  flefti  of  thofe  patients  who  ftand  in  need  of  cau- 
flics;  and  the  latter,  after  Clemens  Alexandrinus,  takes 
notice  that  fire  may  be  kindled  by  interpofing  glafles 
fiUed  with  water  between  the  fun  and  the  objett,  fo  as 
to  tranfmit  the  rays  to  it. 

It  feems  difllcult  to  conceive  how  they  fhould  know 
fuch  glafles  would  burn  without  knoiviiig  they  would 
magnify,  which  it  k  granted  they  did  not,  till  towards 
the  clofe  of  the  13th  century,  when  fpeClacles  wei-e  firft 
thought  on.  For  as  to  thofe  paflages  in  Plautus  which 
feem  to  intimate  the  knowledge  of  fpeftacles,  M.  de 
la  Hire  obferves,  they  do  not  prove  any  fuch  thing ; 
and  he  iolvcs  this,  by  obferving,  that  their  burning- 
glafies  being  fpheres,  either  folid  or  full  of  water,  their 
fo';i  would  be  one-fourth  of  their  diameter  diftant  from 
them.  If  then  their  diameter  were  fuppofed  half  a  foot, 
which  is  the  mofl:  we  can  allow,  an  objeft  mufl  be  at  an 
inch  and  a  half  diftance  to  perceive  it  magnified  ;  thofe 
at  greater  dillances  do  not  appear  greater,  but  only 
more  confnfed  through  the  glafs  than  out  of  it.  It  is 
no  wonder,  therefore,  the  magnifying  property  of  con- 
vex glafles  was  unknown,  and  the  brj'ning  one  known. 
It  is  more  wonderful  there  fliould  be  300  years  between 
the  invention  of  fpeftacles  and  telefcopes. 

Among  the  ancients,  the  burning  mirrors  of  Ar- 
chimedes and  Proclus  are  famous  :  the  former  we  have 
already  taken  notice  of;  by  the  other,  the  navy  of 
Vitellius  befieging  Byzantium,  according  to  Zonaras, 
was  burnt  to  aflies. 

Among  the  moderns,  the  moft  remarkable  burning 
mirrors  are  thofe  of  Settala,  of  Villette,  of  Tfchirnhau- 
fen,  of  Buffbn,  of  Trudalne,  and  of  Parker. 

Settala,  canon  of  Padua,  made  a  parabolic  mirror, 
which,  according  to  Schottus,  burnt  pieces  of  wood 
at  the  diilance  of  15  or  16  paces.  The  following  things 
are  noted  of  it  in  the  Aila  Erudhorum.  1.  Green  wood 
takes  fire  inftantaneoufly,  fo  as  a  ftrong  wind  cannot 
exiinguilh  it.  2.  Water  boils  immediately  ;  and  eggs 
in  it  are  prcfently  edible.  3.  A  mixture  of  tin  and 
lead,  three  inches  thick,  drops  prcfently  ;  and  iron  and 
fteel  plate  becomes  red-hot  prefently,  and  a  little  after 
burns  into  holes.  4.  Things  not  capable  of  melting, 
as  ftones,  bricks,  &c.  become  foon  red-hot,  hke  iron. 
5.  Slate  becomes  firft  white,  then  a  black  glafs.  6.  Tiles 
are  converted  into  a  yellow  glafs,  and  flrells  into  a 
blackifli  yellow  one.  7.  A  pumice  ftone,  emitted  from 
a  volcano,  melts  into  white  glafs  ;  and,  8.  A  piece  of 
crucible  alfo  vitrifies  in  eight  minutes.  9.  Bones  are 
foon  turned  into  an  opaque  glafs,  and  earth  into  a  black 
one.  The  breadth  of  this  mirror  is  near  three  Leipfic 
ells,  its  focus  two  ells  from  it ;    it  is  made  of  copper, 

and 
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■  and  Its  fubftancc  is  not  above  double  the  tliicknels  of 
the  back  of  a  knife. 

Vilktte,  a  French  artlll  of  Lyons,  made  a  large 
mirror,  which  was  bought  by  Tavernier  and  pre- 
fcnted  to  the  king  of  Perfia  ;  a  fecond,  bought  by  the 
king  of  Denmark  ;  a  third,  prefented  by  the  French 
king  to  the  Royal  Academy;  a  fourth  has  been  in  Eng- 

.  land,  where  it  was  publicly  expofed.  The  effefts  here- 
of, as  found  by  Dr  Harris  and  Dr  Defaguliers,  are, 
that  a  fil%-er  fixpence  is  melted  in  VJ",  a  King 
George's  halfpenny  in  16",  and  runs  with  a  hole  in  'M: 
Tin  melts  in  3",  caft  iron  in  16",  flate-in  3";  a  fof- 
fil  (hell  calcines  in  7"  ;  a  piece  of  Pompey's  pillar  at 
Alexandria  vitrifies,  the  black  part  in  50",  in  the  white 
in  5 1" ;  copper  ore  in  S"  ;  bone  calcines  in  4",  vitri- 
iies  in  '3"".  An  emerald  melts  into  a  fubftance  like  a 
turquois  Hone  ;  a  diamond  weighing  four  grains  lofes 
,r  of  its  weight :  the  aftellos  vitrifies  ;  as  all  other  bo- 
dies will  do,  if  kept  long  enough  m  the  focus  ;  but 
when  once  vitrified,  the  mirror  can  go  no  farther  with 
tliem.  This  mirror  is  47  inches  wide,  and  is  ground 
to  a  fphere  of  76  inches  radius ;  fo  that  its  focus  is 
about  38  inches  from  die  vertex.  Its  fubftance  is  a 
compofition  of  tin,  copper,  and  tin-glafs.  ' 

Ever)'  lens,  whether  convex,  plano-convex,  or  con- 
vexo-convex, coUefts  the  fun's  rays,  difperfed  over  its 
convexity,  into  a  point  by  refraftion  ;  and  is  there- 
fore a  burning  glafs.  The  m.oft  confiderable  of  this 
kind  is  that  made  by  M.  de  Tfchirnhaufen :  the  dia- 
meters of  his  lenfes  are  three  and  four  feet,  the  focus 
at  the  diftance  of  12  feet,  and  its  diameter  an  inch  and 
a  half.  To  make  the  focus  the  more  vivid,  it  is  col- 
lefted  a  fecond  time  by  a  fecond  lens  parallel  to  the  fillip 
and  placed  in  that  point  where  the  diameter  of  the 
cone  of  rays  formed  by  the  firil  lens  is  equal  to  the 
diameter  of  the  fecond  ;  fo  that  it  receives  them  all ; 
and  the  focus,  from  an  inch  and  a  half,  is  contracted 
into  the  fpacs  of  eight  lines,  and  its  force  increafod 
proportionably. 

This  glafs  vitrifies  tiles,  flates,  pumice-ftones.  Sec. 
in  a  moment.  It  melts  fulphur,  pitch,  and  all  rofins, 
under  water ;  the  allies  of  vegetables,  woods,  and  other 
matters,  are  tranfmuted  into  glafs ;  and  eveiy  thing 
applied  to  its  focus  is  either  melted,  turned  into  a  calx, 
or  into  fnioke.  Tfchirnhaufen  obferves,  that  it  fuc- 
ceeds  beft  when  the  matter  applied  is  laid  on  a  hard 
charcoal  well  burnt. 

Sir  Ifaac  Newton  prefented  a  burning-glafs  to  the 
royal  fociety,  confifting  of  feven  concave  glafles,  fo 
placed  as  that  all  their  foci  join  in  one  phyfical  point. 
Each  glafs  is  about  1 1  inches  and  a  half  in  diameter  : 
fix  of  them  are  placed  round  the  feventh,  to  which 
they  are  all  contiguous  ;  and  they  form  a  kind  of  feg- 
ment  of  a  fphere,  whofe  fubtenfc  is  about  34  inches 
and  a  half,  and  the  central  glafs  lies  about  an  inch  far- 
ther in  than  the  reft".  The  common  focus  is  about  22 
inches  and  a  half  diftant,  and  about  an  inch  in  diame- 
ter. This  glafs  vitrifies  brick  or  tile  in  1",  and  melts 
gold  in  30". 

It  would  appear,  however,  that  glafs  quickfilvered 
is  a  more  proper  material  for  burning-glaflcs  than 
m.etals ;  for  the  effefts  of  that  fpeculum  wherewith  Mr 
Macquer  melted  the  platina  feem  to  have  been  fupe- 
rior  to  thofe  above  mentioned,   though   the  mirror  it- 
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felf  was  much  fmaller.  The  diameter  of  this  glafs  was  Bunimg. 
only  22  inches,  and  its  focal  diftance  28.  Black  (lint, '  >'^~' 
when  exputcd  to  the  focus,  being  powdered  to  prevent 
its  crackling  and  flying  about,  and  fecurcd  in  a  large 
piece  of  charcoal,  bubbled  up  and  ran  into  tranfparcnt 
glafs  in  lei's  than  half  a  minute,  Heffian  crucibles,  and 
glafs-houfe  pots,  vitrified  completely  in  three  or  four 
feconds.  Forged  iron  fmoked,  boiled,  and  changed  in- 
to a  vitrefcent  fcoria  as  foon  as  it  was  expofed  to  the 
focu8«  The  gypfum  of  Montmartre,  when  the  flat 
fides  of  the  plates  or  leaves  of  which  it  is  compofed 
were  prefented  to  the  glafs,  did  not  (how  the  leaft  dif- 
pofition  to  melt  ;  but,  on  prefenting  a  tranfverfe  fec- 
tion  of  it,  or  the  edges  of  the  plates,  it  melted  in  an 
inftant,  \\-ith  a  hifTing  noife,  into  a  brovvnifh  yellow 
matter.  Calcareous  ftones  did  not  completely  melt  ; 
but  there  was  detached  from  them  a  circle  more  com- 
paft  than  the  reft  of  the  mafs,  and  of  the  fize  of  the 
focus  ;  the  fepaiation  of  which  feemed  to  be  occafioned 
by  the  ihrinking  of  the  matter  which  had  begun  to  en- 
ter into  fufion.  The  white  calx  of  antimony,  common, 
ly  called  iliaphorclic  antimotiy,  melted  better  than  the 
calcareous  ftones,  and  changed  into  an  opaque  pretty 
glofty  fubftance  like  white  enamel.  It  was  obfervcd, 
that  the  whitenefs  of  the  calcareous  ftones  and  the  au- 
timonial  calx  was  of  great  difadvantage  to  their  fufion, 
by  reafon  of  their  refletting  great  part  of  the  fun's  rays; 
fo  that  the  fubjeft  could  not  undergo  the  full  atlivity 
of  the  heat  thrown  upon  it  by  the  burning-glafs.  The 
cafe  was  the  fame  with  metallic  bodies  ;  which  melted 
fo  much  the  more  difficultly  as  they  were  more  white 
and  poliflied;  and  tiiis  difference  was  fo  remarkable, 
that  in  the  focus  of  this  mirror,  .  fo  fufible  a  metal  as 
fiiver,  when  its  furface  was  poli(hed,  did  not  melt  at 
all. 

Plate  CXXXI.  fig.  1.  reprefcnts  M.  Buffon's  burn- 
ing mirror,,  which  he  mth  great  reafon  fuppofcs  to  be 
of  the  fame  nature  with  that  of  Archimedes.  It  con- 
fifts  of  a  number  of  fmall  mirrors  of  glafs  quickfilvered, 
all  of  which  are  hpld  together  by  an  iron  frame.  Each 
of  thefe  fmall  mirrors  is  alfo  moveable  by  a  contrivance 
on  the  back  part  of  the  frame,  that  fo  their  refle£lions 
may  all  coincide  in  one  point.  By  this  means  they  are 
capable  of  being  accommodated  to  various  heights  of 
the  fun,  and  to  different  diftances.  The  adjufting  them 
in  this  manner  takes  up  a  confiderable  time  ;  but  after 
they  are  fo  adjufted,  the  focus  will  continue  unaltered 
for  an  hour  or  more. 

Fig.  2.  rcprefents  a  contrivance  of  M.  Buffon's  for 
dlminifhing  the  thicknefs  of  veiy  large  refra(£ting  lenfes. 
He  obferves,  that  in  the  large  lenfes  of  this  kind,  and 
which  are  moft  convenient  for  many  purpofes,  the 
thicknefs  of  the  glafs  in  the  middle  is  fo  great  as  very 
much  to  diminifh  their  force.  For  this  reafon  he  pro- 
pofcs  to  form  a  burning-glafs  of  concentric  circular 
pieces  of  glafs,  each  rcfting  upon  the  other,  as  reprefent- 
ed  in  the  figure.  His  method  is  to  divide  the  convex 
arch  of  the  lens  into  three  equal  parts.  Thus,  fuppofe 
the  diameter  to  be  26  inches,  and  the  thicknefs  in  the 
middle  to  be  tiiree  inches  :  By  dividing  the  lens  into 
three  concentric  circles,  and  laying  the  one  ovtr  the 
other,  the  thicknefs  of  the  middle  piece  needs  be  only 
one  inch  ;  at  the  fame  time  that  the  lens  will  have  the 
fame  conwxity,   and  almoft  the  fame  focal  diftance, 

at 
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Burning,   as  \n  the  otlier  cafe  ;    wlii'.e  the  cffc&s  of  it  muft  be 
"  much   greater,   on  account   of  the  greater  thianefs   of 

the  n;lafs. 

M.  Trudaine,  a  French  gentleman,  conftriifted  a 
burning  lens  on  a  new  principle.  It  was  compofed  of 
two  circular  ferments  of  glafs  fpears,  each  fqur  feet  in 
diameter,  applied  with  their  concave  fides  towards  each 
other.  The  cavity  was  filled  with  fpiiit  of  wine,  of 
which  it  contained  4-0  pints.  It  was  prefcnted  by  the 
maker  to  the  royal  academy  of  fciences,  but  was,  not 
lonn;  after,  broken  by  accident.  The  expence  of  con- 
ilrufting  it  amounted  to  about  lOOOl.  fterling.  After 
all,  it  does  not  appear  that  the  effefts  of  this  lo;is  were 
■very  great.  Mr  Magellan  informs  us,  that  it  could  on- 
ly coagidate  the  particles  of  platina  in  20  min\ites, 
'  while   Mr  Parkei'i   lens  entirely   melted   them   in   lefs 

than  two. 

A  large  burning  lens,  indeed,  for  the  purpofe  of  fu 
'fing  and  vitrifying  fuch  fubllances  as  refill  the  fires  of 
ordinary  furnaces,  and  efpecially  for  the  application  of 
■lieat  in  vacuo,  and  in  other  circinnftanccs  in  wliicli  heat 
cannot  be  applied  by  any  other  means,  has  long  been  a 
defideratum  among  perfons  concerned  in  philofophieal 
•experiments  :  And  it  appears  now  to  be  in  a  great  de- 
gree accomplifhed  by  Mr  Parker.  His  lens  is  three 
feet  in  diameter,  made  of  flint-glafs,  and  which,  when 
-fixed  in  its  frame,  expofes  a  fuiface  two  feet  eight 
inches  and  a  half  in  the  clear. 

In  the  Elevntloti  reprefented  on  Plate  CXXXlI,  A  is 
the  lens  of  the  diameter  mentioned  :  thicknefs  in  the 
■centre,  three  inches  and  one -fourth  :  weight,  212 
•pounds  i  length  ef  the  focus,  fix  feet  eight  inches ; 
-diameter  of  ditto,  one  inch.  B,  a  fecond  lens,  whofe 
diameter  in  the  frame  is  1 6  inches,  and  fhows  in  the 
clear  IS  inches;  thicknefs  in  the  centre,  one  inch  five- 
eighths:  weight  21  pounds:  length  of  focus  29  inches: 
diameter  of  ditto,  three-eighths  of  an  inch.  When  the 
two  above  lenfes  are  compounded  together,  the  length 
■of  the  focus  is  five  feet  three  inches  :  diameter  of  ditto, 
half  an  inch.  C,  a  tnnx;ated  cone,  compofcd  of  21 
ribs  of  wood :  at  the  larger  end  is  fixed  the  great  lens  A  ; 
at  the  fraaller  extremity  the  lefler  lens  B  :  near  the 
fmallev  end  is  alfo  fixed  a  rack,  D,  pafiing  through  the 
pillar  L,  moveable  by  a  pinion  turning  in  the  faid 
•pillar,  by  means  of  the  handle  E,  and  tlius  giving  a 
vertical  motion  to  the  machine.  F,  a  bar  of  wood, 
fixed  betR'ecn  the  two  lower  ribs  of  the  cone  at  G  ; 
having,  within  a  chafed  mortice  in  which  it  movss,  an 
apparatus  H,  with  the  iron  plate,  I,  fixed  thereto;  and 
this  part  t'.irninj'^  on  a  ball  and  focket,  K,  a  method  is 
thereby  obtained  of  placing  the  matter  under  expcri- 
nicut,  fo  as  to  be  acted  upon  by  the  focal  rays  i.i  the 
nioft  direc):  and  powerfid  manner.  LL,  a.  llrong  ma- 
hogany ftame,  moving  o!i  caSlors,  MM.  Immediately 
tinder  the  table  N  are  thiee  fridti'on  wheels,  iiy  which 
■the  machine  moves  horizontally.  O,  a  itrong  iron 
bow,  in  which  the  lens  and  the  cone  hang. 

SeO'ion.  a.  The  gre^t  lens  marked  A  in  the  eleva- 
tion, b,  Tile  frame  which  contains  tlie  lens,  e.  The 
finall  lens  marked  E>.  d.  The  frame  which  contains 
•the   fmall  lens,     e.  The   truncated   cone,   marked   C. 

f.  The  bar  on  whicli  the  apparatus  marked  F  moves. 

g,  The  iron  plate  marked  I.  h.  The  cone  of  rays 
formed  by  the  rcfraftion  of  the  great  lens  a,  and  falling 
on  the  lens   c.     i,  Tl»e   cone   of  rars   formed  bv  the 
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refraitllon  of  the  lens  c,  Front-'uh-'-ji.  k,  1  he  great 
lens.  1,  The  frame  containing  it.  m, -The  ftro:';i' iron 
bow  in  which  it  hanffs. 

o 

£xom  a  great  number  of  experiments  made  witii  tliis 
ler:S,  in  the  prefence  of. many  fcientihc  perfons,  tin: 
following  are  fclectcd  as  ipecimcns  of  its  powers. 

'-?  O  '-§  5 


Gold,  pure. 

. 

20 

;5 

Silver,  do. 

- 

2i) 

4 

Copper,  do. 

.^ 

y;3 

20 

PiLitinn,  do. 

n) 

•i 

Nickell,           -                -      -          - 

IG 

■■>, 

Bar  iron,  a  cube. 

- 

10 

12 

Call  iron,  a  cube. 

. 

10 

t5 

Steel,  a  cube, 

«    . 

10 

12 

Scoria  of  wrought  iron. 

. 

12 

2 

Terra  ponderofa  or  barytes. 

. 

10 

7 

A  topaz,  or  chryfolite. 

. 

3 

45 

An  oriental  emerald, 

. 

'2 

2.> 

Cryilal  pebble, 

. 

7 

fi 

Vv'hite  agate,          ... 

- 

10 

30 

Flint,  oriental, 

. 

10 

30 

Rough  cornelian. 

- 

10 

75 

.Tafper, 

. 

10 

25 

Onyx, 

. 

10 

20 

Garnet, 

. 

10 

17 

White  rhomboidal  fpar. 

-. 

10 

60 

Zeolites,              .              .              - 

. 

10 

23 

Rotten  Hone, 

- 

10 

80 

Common  (late. 

. 

10 

2 

Aibeftos, 

. 

10 

10 

Common  lime-ilone, 

. 

10 

55 

Puniice-ftonc, 

. 

10 

2-1 

I-,ava,               .              -                . 

- 

10 

7 

Volcanic  clay. 

. 

10 

60 

Cornilh  moor  Hone, 

- 

10 

60 

BuRNhwa  ]]f"'inta'ms.  See  ^tna,  Hecla,  Vesu- 
vius, and  Vo  o,  with  the  plates  accompanying 
them. 

Burning  Springs.  Of  thefe  there  arc  many  in  dif- 
ferent parts  of  the  world ;  particularly  one  in  Dau- 
phiny  near  Grenoble ;  another  near  Hermanftadt  in 
Tranfylvania  ;  a  third  at  Chermay,  a  village  near 
Switzerland  ;  a  fourth  in  the  canton  of  Friburg  ;  and 
a  fifth  not  far  from  the  city  of  Cracow  in  Poland. 
'1  here  alfo  is,  or  was,  a  famous  fpring  of  the  lame 
kind  at  Wigan  in  Lancafhire, '  which,  upon  the  ap- 
proach of  a  lighted  candle,  would  take  fire  and  burn 
like  fpirit  of  wine  for  a  whole  day.  But  the  nioft  re- 
markable one  of  this  kind,  or  at  leaft  that  of  which  we 
have  the  mod  particular  defcription,  was  difcovered  in 
1711  at  Brofclyin  Shropfhiie.  The  following  account 
of  this  remarkable  fpring  was  given  by  the  reverend  Mr 
Mafon,  V/oodwardian  profeflbr  at  Cambridge,  dated 
February  18.  1746.  "  The  well  for  four  or  live  feet 
deep  is  fix  or  feven  feet  wide  ;  within  that  is  anctlier 
lefs  hole  of  like  dcptli  dug  in  the  clay,  in  the  bottom 
whereof  is  placed  a  cylindric  earthen  veffel,  of  about 
four  or  five  inches  diameter  at  the  mouth,  having  the 
bottom  taken   off,  a:id   the  fides  Vi'cU  fixed  iu  the  clay 

rammed 
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lurnipj:,  rammed  ci«fe  abiuit  it.  Witliiii  t'.ic  pot  is  a  brou-n 
urnisher.  vv.'iter,  thick,  as  pudd'.f,  continually  forced  up  with  a 
'  violent   motion  beyond    that    of  boiling   water,  and  a 

rumbling  hollow  noifc,  rifing  or  falling  by  fits  fi^e  or 
()X  inches  ;  but  there  was  no  appe:u-ance  of  any  vapour 
rifing,  which  perhaps  n\ight  have  been  viiible,  had  not 
the  fun  ilione  fo  bright.  Upon  putting  a  candle 
down  at  the  end  of  a  illck,  at  about  a  quarter  of  a  yard 
diilance,  it  took  lire,  darting  and  fladilng  after  a  very 
violent  manner  Tor  about  half  a  yard  high,  much  in  the 
n-anncr  of  fpirits  in  a  lamp,  but  with  great  agitation. 
It  was  faid,  that  a  tea-kettle  had  been  made  to  boil  in 
about  nine  miilutcs  time,  and  that  it  had  been  left  burn- 
ing for  '+0  hours  without  any  fenfibls  diminution.  It 
was  eKtinguifhed  by  putting  a  wet  mop  upon  it  ;  whicli 
r.niil  he  kept  there  for  a  little  time,  (itiierwifo  it  would 
liOt  no  out.  Upon  the  rcinoval  of  the  mop  there  arifes 
a  ful;^hureous  fmoke  killing  about  a  minute,  and  yet  the 
water  is  very  c';ld  to  the  touch."  In  1T5.>,  this  well 
totally  difappeared  by  the  finking  of  a  coal-pit  in  its 
neiglibourhood. 

The  caufe  of  the  inflammable  propcrt)'  of  fiich  wa- 
ters is,  with  great  probability,  fuppofed  to  be  their 
mixture  witli  petroleum,  which  is  a  very  inflammable 
ftibilance,  and  has  the  property  of  buruiug  on  the  fur- 
face  of  water. 

Burning  of  Colours,  among  painters,  :  There  are  fe- 
yeral  colours  that  require  burning  ;  as, 
■  Firll,  Lamp-black,  w'licb  is  a  colour  of  fo  grcafy  a 
nature,  that,  except  it  is  burnt,  it  will  require  a  long 
time  to  dry.  The  method  of  burning,  or  rather  dry- 
ing, lamp  black,  is  as  follows  :  Put  it  into  a  crucible 
over  a  clear  fire,  letting  it  remain  till  it  be  red  hot, 
or  io  near  it  that  no  manner  of  fmoke  arifes  from 
it. 

Secondly',  Umber,  whicli  if  it  be  intended  for  co- 
lour lot  a  horfe,  or  to  be  a  (hadow  for  gold,  then 
burning  fits  it  for  both  thefe  purpuf-s-  In  order  to 
burn  umber,  you  mull  put  it  into  the  naked  fire,  in 
large  lumps,  and  not  take  it  out  till  it  is  thoroughly 
red  hot  ;  it  you  have  a  mind  to  be  more  curious,  put 
it  into  a  crucible,  and  keep  it  over  the  fire  till  it  be 
red  hot. 

Ivory  a!fo  muft  be  burnt  to  make  black,  thus  :  Fill 
two  crucibles  with  (havings  of  ivory,  then  clip  their 
two  months  together,  and  bind  them. fad  with  an  iron 
wire,  and  lute  the  joints  clofc  with  clay,  fait,  and 
horfe-dung,  well  beaten  together  ;  then  fet  it  over  the 
fire,  covering  it  all  over  with  coals  :  let  it  remain  in 
the  fire  till  you  are  fure  that  the  matter  cnclofcd  is 
tliorouglily  red  hot  :  tlien  take  it  out  of  the  fire  ;  but 
do  not  open  the  crucibles  till  they  arc  perfeClly  cold  ; 
for  were  they  opened  while  hot,  the  matter  would  turn 
to  afhes  ;  and  fo  it  will  be,, if  the  joints  are  not  luted 
clofe. 

BURNISHER,  a  round  polillicd  piece  of  ftcel 
fcrving  to  fmooth  and  give  a  luftre  to  metals. 

Of  thefe  thej-c  are  different  kinds  of  different  fi- 
gures, ihaight,  crooked,  S:c.  Half  buruiflicrs  are  ufcd 
to  folder  filver,  as  well  as  to  give  a  luftre. 

Burnifhcr;.  ■  for  gold   and   lilver  arc  commonly  made 

of  a  dog's  or  wolfs  tooth,  ftt  in  the  end  of  an  iron  or 

wooden  liandle.      Of  late,  agates  and  pebbles  have  been 

introduced,  w'nich  many  prefer  to  tlie  dog's  tooth. 

The  burniihcrs  ufed  by  engravers  in  copper,  uuially 


Burns. 
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fervc   with  one  end  to  burniih,  and  with  the  othtr  toBumiJiinp 

fcrape. 

BURNISHING;  t'.ie  art  of  fmoothing  or  poIifhing^ 
a  metaline  body,  by  a  brifli  rubbing  of  it  with  a  bur- 
ni  flier. 

Book-binders  burnifh  tlic  edges  of  iheir  books,  by 
rubbing  them  with  a  dog's  tooth. 

BURNLEY,  a  town  of  Lancafhire  in  England, 
fituated  in  W.  Long.  2.  5.  N.  Lat,  51.  38. 

BURNS,  R0BER.T,  was  a  native  of  Ayrfhirc,  one 
of  the  weftern  counties  of  Scotland.  He  was  the  fon 
of  humble  parents  ;  and  his  father  palTed  through  life 
in  the  condition  of  a  hired  labourer,  or  of  a  fmall  far- 
mer. Even  in  this  fituition,  however,  it  was  not  hard 
for  him  to  fend  his  children  to  the  parilli  fchool,  to  re- 
ceive the  ordinai-y  iiiflruiSlion  in  reading,  writing,  arith- 
r.K'tic,  and  the  principles  of  religion.  By  this  courfe  of 
education  young  Robert  profited  to  a  degree  that  might 
have  encouraged  his  friends  to  deftine  him  to  one  of 
tile  liberal  profefTions,  had  not  his  father's  poverty 
made  it  neccfTary  to  remove  him  from  fchool,  as  foon 
as  he  Iiad  grown  up,  to  earn  for  himfelf  the  means  of 
fupport  as  a  hired  ploughboy  or  ftiepherd. 

The  expence  of  education  in  the  pariili-fchools  of 
Scotland  is  fo  fmall,  that  hardly  any  parents  who  are 
able  to  labour  want  the  means  of  giving  to  their  chil- 
dren at  leaft  fuch  education  as  young  Burns  received. 
From  the  ipring  labours  of  a  ploughboy,  from  the 
fiimmer  employment  of  a  (hephcrd,  the  peafant-youth 
often  returns  for  a  few  months,  eagerly  to  pui^ae  his 
education  at  the  parifli-fchool. 

It  was  lo  with  Burns  ;  he  returned  from  labour  to 
learning,  and  from  learning  went  again  to  labour,  till 
his  mind  began  to  open  to  the  charms  of  taile  and 
knowledge  ;  till  he  began  to  feel  a  pafllon  for  books, 
and  for  the  lubjetts  of  books,  which  was  to  give  a  co- 
lour to  the  whole  thread  of  his  future  life.  On  nature 
he  foon  began  to  gaze  with  new  difcernment  and  with 
new  enthiifiafm  :  his  mind's  eye  opened  to  perceive  af- 
fefling  beauty  and  fiiblimity,  where,  by  the  mere  grofi 
pcafant,  there  was  nought  to  be  feen  but  water,  earth, 
and  flcy — but  animals,  plants,  and  foil. 

What  might  perhaps  fiift  contribute  to  difpofe  his 
mind  to  poetical  eSorts,  is  one  particular  in  the  devo- 
tional piety  of  the  Scotifii  peafanlry.  It  is  ftiU  com- 
n-iOn  for  tlicm  to  make  their  children  get  by  heart  the 
Ph-lnis  of  David,  in  the  verfion  of  homely  rhymes 
which  is  ufcd  in  their  choi'ches.  In  the  morning  and 
in  the  evening  of  every  day,  or  at  leaft  on  the  evening 
of  every  Saturday  and  Sunday,  thefe  Pfalms  arc  fung 
in  folemn  family-devotion,  a  chapter  of  the  Bible  is 
read,  and  extemporary  prayer  is  fervently  uttered.  The 
whole  books  of  the  facred  Scriptures  are  thus  conti- 
nually iii  the  hands  of  almofl  every  peafant.  And  it  is 
impoffible  that  there  ftiould  not  be  occsfionally  fome 
fouls  among  them,  awakened  to  the  divine  emotions  of 
genius  by  that  rich  afl'emblage  which  thofe  books  pre- 
fent,  of  almoft  all  that  is  intcreftlng  in  incidents,  or  pic- 
turcfque  in  imagery,  or  affeftingly  lubhme  or  tender  in 
fentiments  and  charafler.  It  ia  impufTiblo  that  thofe 
rude  rhymes,  and  the  fimple  arllefs  mufic  with  which 
they  are  accompanied,  fliould  not  cccafionally  excite 
fome  car  to  a  fond  perception  of  the  melody  of  verfe. 
That  Burns  had  ielt  thefe  impulfes,  will  appear  unde- 
niably ccrtr-in  to  wliocvcr  fliall  carefully  perufe  Iiis  Cot- 
tar's 
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Sj:r;».     tdt's  Sijfur^ay's  Nighl  ;   fir  fhall  remark,  with  nice  ob- 
'"     ~  fcrv^.tioii,  the  various  fragments  of  Scripture  fentiment, 
or"  Scripture  imagery,  of  Scripture  language,  which  are 
fciittered  throughout  his  works. 

StiU  more  intercfting  to  the  young  pcafautry  are 
t'nofe  sncient  bnllads  of  love  and  war,  of  which  a  great 
number  are,  in  the  fouth  of  Scotland,  yet  popularly 
known,  ?.nd  often  fung  by  the  ruftic  maid  or  matron  at 
her  fpinning-wheel.  Thoy  are  hflened  to  with  ravifhed 
ears  by  old  and  youvrg.  Their  rude  melody  ;  that 
mingled  curiofity  and  awe  which  are  naturally  excited 
by  the  very  idea  of  their  antiquity  ;  the  eiiquifi'cly 
tender  and  natural  complaints  fometimes  po\ired  forth 
in  them  ;  the  gallant  deeds  of  knightly  lieroifm,  which 
tiiev  foitictimes  celebrate  ;  their  wild  tales  of  demons, 
ghufts,  and  fairies,  in  whofe  cxiftence  fuperftition  alone 
har  believed ;  the  manners  which  they  rcpreferit ;  the 
obfelete,  yet  pifturefque  and  expreflive,  language  in 
which  they  are  often  clothed — give  them  wonderfr.l 
power  to  tranfport  every  imagination,  and  to  agitate 
evei7  heart.  To  the  foul  of  Burns  they  were  like  a 
happy  breeze  touching  the  wires  of  an  jEolian  harp, 
and  calhiig  forth  the  moft  ravifhing  melody. 

Befide  all  this,  the  Gentle  Shepherd,  and  the  other 
poems  of  Allan  Ramfay,  have  lor.g  been  highly  pop\i- 
lar  in  Scotland.  They  fell  early  into  the  hands  of 
Euros  ;  and  while  the  fond  applaufe  which  they  receiv- 
ed drew  his  emulation,  they  prcfented  to  him  likewife 
treafures  of  phrafeology  and  models  of  veriification. 
Ke  got  acquainted  at  the  fame  time  with  the  poetiy 
■of  Robert  Fergufon,  written  chiefly  in  the  Scotifh 
dialeft,  and  exhibiting  many  fpecimens  of  uncommon 
poetical  excellence.  The  Seafons  of  Thomfon  too, 
the  Grave  of  Blair,  the  far-famed  Elegy  of  Giay, 
-the  Paradife  Loft  of  Milton,  perhaps  the  Minftrel  of 
Bcattie,  were  fo  commonly  read,  even  among  thofe 
with  whom  Burns  would  naturally  aflbciate,  that  poe- 
tical curiofif^',  although  even  Icfs  ardent  than  his,  could 
in   fuch  circumftanccs  have  little  difficulty  in  procuring 

them. 

With  fuch  means  to  give  his  imaginatiori  a  poetical 
bias,  and  to  favour  the  culture  of  his  tafte  and  genius. 
Burn?  gradually  became  a  poet.  He  was  not,  however, 
■  one  of  thofe  forward  children  who,  from  a  miftaken  im- 
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fants  on  his  own  level ;  but  having  got  adir.ifTion  into  Burns, 
the  fraternity  of  frcc-mafons,  he  had  the  fortune,  whe-  ' 
ther  good  or  bad,  to  attraft  in  the  lodges  the  notice  of 
gentlemen  better  qualified  than  his  more  youthful  com- 
panions to  call  forth  the  po\¥ers  of  his  mind,  and  to 
{how  him  that  he  was  indeed  a  poet.  A  mafonic  fong, 
a  fatirical  epigram,  a  rhyming  epiftle  to  a  friend,  at- 
tempted with  fuccefs,  taught  him  to  know  his  own 
powers,  and  gave  him  confidence  to  try  ta(l<s  more  ar- 
duous, and  which  fliould  command  ftill  higher  burlls  of 
applaufe. 

The  annual  celebration  of  the  facrament  of  the  Lord's 
Supper,  in  the  rural  parilhes  of  Scotland,  has  much  in  it 
of  thofe  old  popifh  feftivals,  in  which  fuperllition,  traffic, 
and  amufement,  ufcd  to  be  ftrangely  intermingled.  B\irns 
favv,  and  feizcd  in  it  one  of  the  happieft  of  all  fubjefts, 
to  afford  fcope  for  the  difplay  of  that  ftrong  and  pier- 
cing fagacity  by  which  he  could  almoft  intuitively  di- 
ilinguifh  the  reafonable  from  the  abfurd,  and  the  beco- 
ming from  the  ridiculous  ;  of  that  pifturefque  power  of 
fancy,  which  enabled  him  to  reprefent  fcenes,  and  pcr- 
fons,  and  groupes,  and  looks,  attitudes,  and  geftures,  in 
a  manner  almoft  as  lively  and  impreflive,  even  in  words, 
as  if  all  the  artifices  and  energies  of  the  pencil  had  been 
employed  ;  of  that  knowledge  which  he  had  neceflarily 
acquired  of  the  manners,  pafTions,  and  prejudices  of  the 
nifties  around  him,  of  whatever  was  ridiculous,  no  Icfs 
than  of  whatever  was  affeftingly  beautiful,  in  rural  life. 

A  thoufand  prejudices  of  Pophh,  and  perhaps  too 
of  ruder  Pagan  fuperftition,  have  from  time  immemo- 
rial been  connefted  in  tjie  minds  of  the  Scotifh  pea- 
fantry,  with  the  annual  recurrence  of  the  Eve  of  the 
Feftival  of  all  the  Saints,  or  Halloween.  Thefe  were 
all  intimately  known  to  Burns,  and  had  made  a  power- 
ful imprcffion  upon  his  imagination  and  feelings.  He 
chofe  them  for  the  fubjeft  'of  a  poem,  and  produced 
a  piece  which  is  almoft  to  frenzy  the  delight  of  thofe 
who  are  beft  acquainted  with  its  fubjeft  ;  and  which 
tvill  not  fail  to  prefcrve  the  mem.ory  of  the  prejudices 
and  ufages  which  it  defcribe:',  when  they  (liall  perhaps 
have  ceafed  to  give  one  merry  evening  in  the  year  to 
the  cottage  fire-fide. 

The  fimple  joys,  the  honeft  love,  the  fincere  friend- 
ftiip,   the  ardent  devotion  of  the  cottage  ;  whatever  in 


pulfe    begin   prematurely  to  write  and  to  rhyme,  and      the  more  folemn  part  of  the  ruttic's  life  is  humble  and 

"  '~' /i„_r-._;i:-_i-      arllefs,  without  being  mean  or  unfeemly — or  tender  and 

dignified,  without   afpiring  to   ftilted   grandeur,  or  to 
unnatural  buikined  pathos,  had  deeply  impreffed   the 


hence  never  aftain  to  excellence.  Converfing  familiarly 
for  a  long  while  with  the  works  of  thofe  poets  who 
were  known  to  hhn  ;  contemplating  the  afpcdt  of  na- 
ture iu  a  diftria  which  exhibits  an  uncommon  aflem- 
biage  of  the  beautiful  and  the  ruggedly  grand,  of  the 
cultivated  and  the  v/ild  ;  looking  upon  human  life  with 
,;in  eye  quick  and  keen,  to  remark  as  well  the  rtronger 
and  leading,  as  the  nicer  and  fubordinate,  features  of 
charaftcr  ;  to  difcriminate  the  generous,  the  honour- 
able, the  manly  in  conduft,  from  the  ridiculous,  the 
bafe,  and  the  mean — he  was  diftinguifiicd  among  his 
fellows  for  extraordinary  intelligence,  good  fenfe,  and 
pcnelration,  long  before  other.i,  or  perhaps  even  him- 
felf,  fufpected  him  to  be  capable  of  vnitir.g  verfes  His 
mind  was  mature,  and  well  ftored  with  fuch  knowledge 
as  lay  within  his  fearch  :  he  had  made  Limfelf  mafter 
of  powers  of  language,  iV.perinr  to  thofe  of  almoft  any 
former  writer  in  the  Scotilh  dialctl,  before  he  conceiv- 
ed the  idea  of  furpaffing  Ramfay  and  Fergufon. 

Hithert|>  he  had  converfed  intimately  only  with  pca- 


imagination  of  the  rifing  poet ;  had,  in  fome  fort, 
wrought  itlelf  into  the  very  texture  of  the  fibres  of  his 
foul.  He  tried  to  exprefs  in  verfe  what  he  moft  ten- 
derly felt,  what  be  moft  enthufiaftically  imagined  ;  and 
produced  the  Cot/ar's  Siittirday's  Night. 

Thefe  pieces,  the  true  eftufion  of  genius,  informed 
by  reading  and  obfervation,  and  prompted  by  its  own 
native  ardour,  as  well  as  by  friendly  applaufe,  were 
foon  handed  about  amongft  the  moft  difcerning  of 
Burns's  acquaintance  j  and  were  by  every  new  reader 
perufed  and  reperufed,  with  an  eagernefs  of  delight 
and  approbation  -which  would  not  fufFer  their  author 
long  to  withhold  them  from  the  prefs.  A  fnbfcription 
was  propofed  ;  was  earneftly  promoted  by  fome  gentle- 
men, who  were  glad  to  intereft  themfelves  in  behalf  of 
fuch  iignal  poetical  merit  ;  was  foon  crowded  with 
the  names  of  a  confiderable  number  of  the  inhabitants 

of 
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of  Ayrfliire,  wlio  in  the  proffered  purchafe  fought  not 
'  Icfs  to  gratify  their  own  paffion  for  Scotifh  poefy,  than 
to  encourage  the  wonderful  ploughman.  At  Kilmar- 
nock were  the  poems  of  Burns  fur  the  fnft  time  print- 
ed. The  whole  edition  was  quickly  diftributed  over 
the  country. 

It  is  hardly  poffiule  to  exprefs  with  what  eager  ad- 
miration and  delight  they  were  everywhere  received. — 
They  eminently  pofTcfTed  all  thofe  qualities  which  the 
moft  invariably  contribute  to  render  any  literary  work 
quickly  and  permanently  popular.  They  were  written 
in  a  phrafcoluyy,  of  which  all  the  powers  were  univer- 
fally  felt  ;  and  which  being  at  once  antique,  familiar, 
and  now  rarely  written,  was  hence  fitted  to  ferve  all 
the  dignified  and  pidturefque  ufes  of  poetry,  without 
making  it  unintelligible.  The  imagery,  the  fentiments, 
were  at  <ince  faithfully  natural,  and  irrefiiUbly  impref- 
fiw  and  interefting.  Thole  topici  of  fetire  and  fcaudal 
in  which  the  rullic  deliglits  ;  that  humorous  imitation 
of  character,  and  that  witty  affociation  of  ideas  familiar 
■nd  linking,  yet  not  naturally  allied  to  one  another, 
which  has  force  to  {hake  his  fides  with  laughter ;  thole 
fancies  of  fuperftition,  at  which  lie  ftiil  wonders  and 
trembles  ;  thofe  affefting  fentiments  and  images  of  true 
religion,  which  arc  at  once  dear  and  awful  to  his  heart, 
•were  all  ixprcfeuted  by  Bums  with  all  a  poet's  magic 
power.  Old  and  young,  high  and  lov/,  grave  and  gay, 
learned  or  ignorant,  all  were  alike  delighted,  agitated, 
tranfported. 

In  the  mean  time,  fome  few  copies  of  tliefe  fafcina- 
tlng  poems  found  their  way  to  Edinburgh  ;  and  having 
been  read  to  Dr  Blacklock,  they  obtained  his  warmed 
approbation.  In  the  beginning  of  the  winter  1786-7 
Burns  went  to  Edinburgh,  where  he  was  received  by 
Dr  Blacklock  with  the  mod  flattering  kindnefs,  and 
introduced  to  eveiy  man  of  generofity  and  talle  among 
that  good  man's  friends.  Multitudes  now  vied  with 
each  other  in  patronizing  the  riiftic  poet.  Thofe  who 
poflefled  at  once  true  talle  and  ardent  philanthropy 
were  loon  eanieftly  united  in  his  praile  :  they  who  were 
difpofed  to  favour  any  good  thing  belonging  to  Scot- 
land, purely  becaufe  it  was  Scotilh,  gladly  joined  the 
cry ;  thofe  who  had  hearts  and  underilanding  to  be 
charmed,  without  knowing  why,  when  they  faw  their 
native  cuftoms,  manners,  and  language,  raade  the  fub- 
jecls  and  the  materials  of  poefy,  could  not  fupprcfs  that 
voice  of  feeling  which  ftruggled  to  declare  itfelf  for 
Bums :  for  the  diffipated,  tlie  licentious,  the  malignant 
wits,  and  the  freethinkers,  he  was  fo  unfortunate  as  to 
have  fatire,  and  obfcenity,  and  ridicule  of  things  fa- 
cred,  fufficieat  to  captivate  their  fancies  ;  even  for  the 
pious  he  had  paffages  in  which  the  infpired  language  of 
devotion  might  ieera  to  come  mended  from  his  pen. 

Thus  did  Bums,  ere  he  had  been  many  weeks  in  E- 
dinburgh,  find  himfelf  the  objedl  of  univerfal  curiofity, 
favour,  admiration,  and  fondnefs.  He  was  fought  after, 
courted  with  attentions  the  moil  rcfpeftful  and  afTidu- 
ous,  fealled,  flattered,  carefled,  treated  by  all  ranks  as 
the  firll  boail  of  his  country,  whom  it  was  fcarcely  pof- 
fible  to  honour  and  reward  to  a  degree  equal  to  his 
merits.  In  comparifon  with  the  general  favour  which 
now  promifed  to  more  than  crown  his  moft  fanguine 
hopes,  it  could  hardly  be  called  praife  at  all  which  he 
had  obtained  in  Ayrfhire. 

In  this  pofture  of  our  poet's  aifairs  a  new  edition  of 
Vol.  V.  Part  I. 
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his  poem:  was  earnclly  called  for.  He  fold  the  copy- 
right for  lOOl.  ;  but  las  friends  at  the  fame  time  fug- 
gcfted,  and  aftively  promoted,  a  fubfcription  for  an 
edition,  to  be  publiflied  for  the  benefit  of  the  author, 
ere  the  bookfeller's  right  fliould  commence.  Thofe 
gentleman  who  h::d  formerly  entertained  the  public 
of  Edinburgh  with  the  periodical  publication  of  the 
papers  of  the  Mirror,  having  again  combined  their  ta- 
lents in  producing  tVie  Loimger,  were  at  this  time  about 
to  conclude  this  laft  feries  of  papers  ;  yet  before  the 
Lounger  relinquifhcd  his  pen,  he  dedicated  a  number 
to  a  commendatory  criticifni  of  the  poems  of  the  A)t- 
fiiire  bard. 

The  fubfcription-papera  were  rapidly  filled  ;  and  it 
was  fuppofed  that  the  poet  might_  derive  from  the  fub- 
fcription and  the  fale  of  hia  copj'-rigbt  a  clear  profit  of 
at  ledl  700L 

The  converfauon  of  even  the  moft  eminent  authors 
is  often  found  to  be  fo  unequal  to  the  fame  of  their 
writings,  that  he  who  reads  with  admiration  can  liften 
with  none  but  fentiments  of  the  moft  profound  con- 
tempt.  But  the  converfation  of  Burns  was,  in  com- 
parifon wiih  the  formal  and  exterior  circuniftances  of 
his  education,  pcrliaps  even  more  wonderful  than  hr) 
poetry.  He  aftcded  no  foft  air  or  graceful  motions 
of  politenefs,  which  might  have  ill  accorded  with  the 
ruftic  nlainnefs  of  his  native  manner;.  Confcious  fu- 
periority  of  mind  taught  him  to  aftociate  with  the  great, 
the  learned,  and  the  gay,  without  being  overawed  in- 
to any  fuch  baflifulnefs  as  might  have  made  him  con- 
fufed  in  thought,  or  hefitating  in  elocution.  He  pof. 
fefled  withal  an  extraordinaiy  (liare  of  plain  common 
fenfe  or  mother-wit,  which  prevented  him  from  ob- 
truding upon  perfons,  of  whatever  rank,  with  whom  he 
was  admitted  to  converfc,  any  of  thofe  eff'ufions  of  va- 
nity, envy,  or  felf-coiiceit,  in  which  authors  are  exceed- 
ingly apt  to  indulge,  who  have  lived  remote  from  the 
general  praftice  of  life,  and  whofe  minds  have  been 
almoft  exclufively  confined  to  contemplate  their  own 
ftudies  and  their  own  works.  In  converfation  he  dif- 
plaved  a  fort  of  intuitive  qnickncfs  and  reditude  of 
judgment  upon  every  fubjeft  that  arofe.  The  fenfibi- 
lity  of  his  heart,  and  the  vivacity  of  his  fancy,  gave  a 
rich  colouring  to  whatever  reafoning  he  was  difpofed 
to  advance ;  and  his  language  in  converfation  was  not 
at  all  lefs  happy  tliau  in  his  writings.  For  thefe  rea- 
fons,  thofe  who  had  met  and  converfed  with  him  once, 
were  pleafed  to  meet  and  to  converfe  with  him  again 
and  again. 

For  fome  time  he  converfed  only  with  the  virtuous, 
the  learned,  and  the  wife  ;  and  the  purity  of  his  morals 
remained  uncontaminated.  But,  alas  !  he  fe!L  as  otlicrs 
have  fallen  in  fimilar  circuniftances.  He  fuffcred  him- 
felf to  be  furrounded  by  a  race  of  miferable  beings, 
who  were  proud  to  tell  that  they  had  been  in  company 
with  Burns,  and  had  feen  Burns  as  loofe  and  as  foulifh 
as  themfelves.  He  was  not  yet  i]Tecoverably4oft  to  tem- 
perance and  moderation  ;  but  he  was  already  almoft 
too  much  captivated  with  their  wanton  rivals,  to  be 
ever  more  won  back  to  a  faithful  attachment  to  their 
more  fober  charms.  He  now  alfo  began  to  contract 
fomething  of  new  arrogance  in  converlation.  Accuf- 
tomed  to  be  among  his  favourite  affociates  what  is  vul- 
garly but  expreflively  called  fke  cod  of  the  company,  he 
could  fcarcely   refrain  from   indulging  in  fimilar  frci- 
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Burns,     dom  and  diftatorial  decifion  of  talk,  even  in  the  pre- 
"""''     ""  fence  of  perfoiis  who  could   lefs   patiently   endure  his 
prefuraption. 

The  fubfcription  edition  of  his  poems,  in  the  mean 
time,  appeared ;  and  althoiiorh  not  enlarged  beyond 
that  which  came  from  tlie  Kilmarnock  prefs  by  any 
new  pieces  of  eminent  merit,  did  not  fail  to  give  entire 
fatisfa£lion  to  the  fublcribers.  He  was  now  to  clofe 
accounts  with  his  bookfeller  and  his  printer,  to  retire 
to  the  country  with  his  profits  in  his  pocket,  and  to  fix 
upon  a  plan  for  his  future  life.  He  talked  loudly  of 
independence  of  fpirit,  and  fimplicity  of  manners,  and 
boafted  his  refolution  to  return  to  the  plough  ;  yet  ftill 
he  lingered  in  Edinburgh,  week  after  week,  and  month 
after  month,  perhaps  expefting  that  one  or  other  of  his 
noble  patrons  might  procure  him  fome  permanent  and 
competent  annual  income,  which  fliould  fet  him  above 
all  neceffity  of  future  exertions  to  earn  for  himfelf  the 
means  of  fubfillence  ;  perhaps  unconfcioufly  relutlant 
to  quit  the  pleafures  of  that  vohiptuotis  town  lite  to 
■which  he  had  for  fome  time  too  willingly  accuftomcd 
hiuifelf.  An  accidental  dillocation  or  frafture  of  an 
arm  or  a  leg  confining  him  for  fome  weeks  to  his  apart- 
ment, left  him  during  this  time  leifure  for  ferious  re- 
flection ;  and  he  determined  to  retire  from  the  town 
without  longer  delay.  None  of  all  his  patrons  inter- 
pofed  to  divert  him  from  his  purpofe  of  returning  to 
tlie  plough,  by  the  offer  of  anv  fmall  penfion,  or  any 
fniecure  place  of  moderate  emolument,  fuch  as  might 
have  given  him  competence  without  withdrawing  him 
from  his  poetical  ftudies.  It  fcemed  to  be  forgotten 
that  a  ploughman  thus  exalted  into  a  man  of  letters 
was  unfitted  for  his  former  toils,  without  being  regu- 
larly quahfied  to  enter  the  caieer  of  any  new  profef- 
fion  ;  and  that  it  became  incumbent  upon  thofe  patrons 
who  had  called  him  from  the  plough,  not  merely  to 
make  him  their  companion  in  the  hour  of  riot,  not 
fimply  to  fill  his  purfe  with  gold  for  a  few  tranfient  ex- 
pence.n,  but  to  ftcure  him,  as  far  as  was  poffible,  from 
being  ever  overwhelmed  in  dillrefs  in  confequence  of 
the  favour  which  they  had  fiiown  him,  and  of  the  ha- 
bits of  life  into  which  they  had  feduced  him.  Perhaps 
indeed  the  fame  delufion  of  fancy  betrayed  both  Bums 
and  his  patrons  into  the  miilaken  idea,  that,  after  all 
which  had  palTed,  it  was  ftill  poffible  for  him  to  return 
in  cheerful  content  to  the  homely  joys  and  fimple  toils 
of  undiffipated  rural  life. 

In  this  temper  of  Burns's  mind,  in  this  ilate  of  his 
fortune,  a  farm  and  the  excife  were  the  objects  upon 
which  his  choice  ultimately  fixed  for  future  employ- 
ment and  fupport.  By  the  furgeon  who  attended  him 
during  his  illnefs,  he  was  recommended  with  effeft  to 
the  commiffioners  of  excife  ;  and  Patrick  Miller,  Efq. 
of  Dalfwinton,  deceived,  like  Burns  himfelf  and 
Burns's  other  friends,  into  an  idea  that  the  poet  and  ex- 
cifeman  might  yet  be  refpeftable  and  happy  as  a  far- 
mer, generoufly  propofed  to  eftablilh  him  in  a  farm, 
upon  conditions  of  leafe  which  prudence  and  induftry 
might  eafily  render  exceedingly  advantageous.  Burns 
eagerly  accepted  the  offers  of  this  benevolent  patron. 
Two  of  the  poet's  friends  from  Ayrlhire  were  invited 
to  fur\ey  that  farm  in  Dumfriesdiire  which  Mr  Millar 
offered.  A  leafe  was  granted  to  the  poetical  farmer  at 
that  annual  rent  which  his  own  friends  declared  that 
the  due  cultivation  of  his  farm  might  eafily  enable  him 


to  pjiy.  What  yet  remained  of  the  profits  of  his  pub- 
lication was  laid  out  in  the  purchafe  of  farm  Hock  ; 
and  Mr  Millar  might,  for  fome  ftiort  time,  pleaie  him- 
felf with  the  perfuafion  that  he  had  approved  him- 
felf the  liberal  patron  of  genius  ;  had  acquired  a  good 
tenant  upon  his  eftate  ;  and  liad  placed  a  delerving 
man  in  the  very  fituatioii  in  which  alone  he  himfell  de- 
fired  to  be  placed,  in  order  to  be  happy  to  his  wiihcs. 

Burns,  with  his  Jane,  whom  he  now  married,  took 
up  their  refidence  upon  hia  farm.  The  neighbouring 
farmers  and  gentlemen,  pleated  to  obtain  for  an  inmate 
among  them  the  poet  by  whofe  works  they  had  been 
delighted,  kindly  fought  his  company,  and  invited  him 
to  their  houies.  He  found  an  inexprefhble  charm  in 
fitting  d<jwn  befide  his  wife,  at  his  own  iirefide  ;  in 
wandering  over  his  own  grounds  ;  in  once  more  put- 
ting his  hand  to  the  fpade  and  the  plough  ;  in  forming 
his  inclofures,-  and  managing  his  cattle.  For  fome 
months  he  felt  almoft  all  that  filicity  which  fancy  had 
taught  hiin  to  expect  in  his  new  fituation.  He  had 
been  tor  a  time  idle  ;  but  his  mulcles  were  not  yet  un- 
braced for  rural  toil.  He  now  feemed  to  find  a  joy  in 
being  the  hufband  of  the  miftrefs  of  his  affeftions,  in 
feeing  himfelf  the  father  of  her  children,  fuch  as  might 
promife  to  attach  him  for  ever  to  that  modeft,  humble, 
and  domellic  life,  in  which  alone  he  could  hope  to  be 
permanently  hajipy.  Even  his  engagements  in'  the 
fervice  of  the  excife  did  not,  at  the  very  firll,  threaten 
neceffarily  to  debafe  him  by  affociation  with  the  mean, 
the  grofs,  and  the  profligate,  to  contaminate  the  poet, 
or  to  ruin  the  farmer. 

But  it  could  not  be :  it  was  not  poflible  for  Burns 
now  to  afluine  that  foljeruefs  of  fancy  and  palFions,  that 
fedatenefs  of  feeling,  thofe  habits  of  eameft  attention  to 
grofs  and  vulgar  cares,  without  whicli  fuccefs  in  his  new 
fituation  was  not  to  be  expeCled.  A  thoufand  difficul- 
ties were  to  be  encountered  and  overcome,  much  mo- 
ney was  to  be  expended,  much  weary  toil  was  to  be 
exercifed,  before  his  farm  could  be  brought  into  a  tlate 
of  cultivation,  in  which  its  produce  might  enrich  the 
occupier.  This  was  not  a  profpeCt  encouraging  to  a 
man  who  had  never  loved  labour,  and  who  was  at  this 
time  certainly  not  at  all  difpofed  to  enter  into  agricul- 
ture witli  the  enthufiafm  of  a  projector.  The  bniinefs 
of  the  excife  too,  as  he  began  to  be  more  and  more 
employed  in  it,  diftrafted  his  mind  from  the  care  of 
his  farm,  led  him  into  grofs  and  vulgar  fociety,  and 
expofed  him  to  many  unavoidable  temptations  to  drun- 
ken excefs,  fuch  as  he  had  no  longer  fuflicient  forti- 
tude to  refill.  Amidft  the  anxieties,  ditlraftions,  and' 
feducements  which  thus  arofe  to  him,  home  became  in- 
fenfibly  lefs  and  lefs  pleaiing  ;  even  the  endcannents  of 
his  Jane's  affeftion  began  to  lofe  their  hold  on  his  heart; 
he  became  every  day  lefs  and  lefs  unwilling  to  forget  in 
riot  thofe  gathering  forrowswKich  he  knewnot  to  fubdue. 

Mr  Millar  and  fome  others  of  his  friends  would  glad- 
ly have  exerted  an  influence  over  his  mind  which  might 
have  preferved  him  in  this  fituation  of  his  affairs,  equal- 
ly from  defpondency  and  from  diffipation  ;  but  Bums'.< 
temper  ipurned  all  controiJ  from  his  fupcriors  in  for- 
tune. He  refented,  as  an  arrogant  encroachment  up- 
on his  independence,  that  tenor  of  conduft  by  wliicU 
Mr  Millar  wiflied  to  turn  him  from  diffolute  convivia- 
lity, to  that  fteady  attention  to  the  biiilnefs  of  his 
farm,  without  which   it  was  impoffiblc  to  thrive  in  it. 

His 
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Burns.  His  crofTes  ar.J  difappoiiUmeuts  drove  him  every  day 
— ~v  '  niore  and  more  into  diffipation  ;  and  liis  diffipation 
tended  to  enhance  whatever  was  difagreeable  and  per- 
plexing in  the  ftate  of  his  affairs.  He  funk,  by  de- 
gi^es,  into  the  boon  companion  of  mere  excifemen  ; 
and  ahnoll  every  drunken  fellow,  wjio  was  willing  to 
fpend  his  money  lavifhly  in  the  alehonfe,  could  ealily 
command  the  company  of  Burns.  The  care  of  his 
farm  was  tlius  negleftcd  ;  waile  and  lofTes  wholly  con- 
lumed  his  little  capital  ;  he  refigned  his  leaie  into  the 
hands  of  his  landlord  ;  and  retired,  with  his  family,  to 
the  town  of  Dumfries,  determining  to  depend  entirely 
f»/r  the  inears  of  future  iupport  upon  liis  income  as  an 
excife-officer. 

Yet  during  th'S  unfortunate  period  of  his  life,  whirh 
palTcd  betwien  his  departure  from  Edinburgh  to  fettle 
in  Dunifriesflure,  and  liis  leaving  the  cnuutiy  in  order 
to  lake  up  his  reliuence  in  the  tov/n  of  Dumfries,  the 
energy  and  artivity  of  his  intellefiual  powers  appeared 
net  to  have  been  at  all  impaired.  In  a  collection  of 
Scotilh  fongs,  which  were  publifhed  (the  words  with 
the  mufic)  by  Mr  Johnfon,  engraver  in  Edinbur'jh,  in 
•t  vols  Svo,  Burns  in  many  inllances,  acconniiodiited 
new  verfes  to  the  old  tunes  with  adniiiable  tcliclty  and 
ll<ill.  He  affiiled  in  the  temporary  inilitutiou  ot  a 
fmall  fubfcription  library,  for  the  nfe  of  a  number  of 
the  Wcll-dilpofed  pealants  in  his  neighbourhood.  He 
readily  aided,  and  by  his  knowledge  of  genuine  Sco- 
tilh phraleology  and  manners  greatly  enlightened,  the 
antiquarian  refearches  of  the  late  ingenious  Captam 
Grole.  He  Hill  carried  on  an  epiftolary  correlpon- 
dence,  fomctinies  gay,  fportive,  humorous,  but  always 
enlivened  by  bright  flaflies  of  genius,  with  a  nun-ber 
of  his  old  friends,  and  on  a  very  wide  diveiTity  of  to- 
pics.  At  tim.es,  as  it  fiiould  feem  from  his  writings  of 
this  peri»d,  he  reflected,  with  inexprefTible  hea't-bit- 
ternefs,  on  the  high  hopes  from  which  he  had  fallen  ; 
on  the  enors  of  moral  condntt  into  which  he  had  been 
hurried  by  the  ardour  of  his  loul,  and  in  loine  ineafure 
by  the  veiy  generofity  of  his  nature  ;  on  the  dilgrace 
und  wtctchednefs  into  which  he  faw  himielf  rapidly 
finking  ;  on  the  forrow  with  which  his  mifcoudutt  op- 
preffed  the  heart  of  his  Jane ;  on  the  want  and  delli- 
tute  mifery  in  which  it  feemed  probable  that  he  mull 
leave  her  and  their  infants  ;  nor  amidll  thcle  agonizing 
refleftious  did  he  fail  to  look,  with  an  indignation  half 
invidious,  half  cor.temptuous,  on  thofe  who,  with  mo- 
ral habits  not  moi-e  excellent  than  his,  with  powers 'of 
intellect  far  inferior,  yet  bafl<ed  in  the  funlhiue  of  for- 
tune, and  were  loaded  with  the  wealth  and  honom-s  of 
the  world,  while  his  follies  could  not  obtain  pardon, 
nor  his  wants  an  honom-able  fnpply.  His  wit  became 
from  this  time  more  gloomily  larcaftic  ;  and  his  con- 
verlatiou  and  writings  began  to  aflume  fomething  of  a 
tone  of  mifanthropical  malignity,  by  which  they  had  not 
been  before,  in  any  eminent  degree,  diltinguillied.  But 
with  all  liiefe  failings,  he  was  Hill  that  exalted  mind 
wliicb  had  railed  itfelf  above  the  deprefllon  of  its  ori- 
ginal condition  :  with  all  the  energy  of  the  lion,  paw- 
ing to  fet  free  his  hinder  limbs  from  the  yet  encum- 
bering earth,  he  Hill  appeared  not  L-fs  than  archangel 
ruined  ! 

His  morals  were  not  mended  by  his  removal  f.om 
the  country.  In  Dumfries  his  diffipation  became  Hill 
more  deeply  habitual  ;    he  was  here  more  expcfed.  than 


in  the  country  to  be  fcllcitcd  to  fhare  the  riot  of  the 
diffolute  and  the  idle  :  foolilh  young  m.en  flocked  ea- 
gerly about  him,  and  from  tilifc  to  time  preffcd  him  to 
drink  with  them,  that  they  might  enjoy  his  wicked 
wit.  The  Caledonian  Club,  too,  and  the  Dumfries, 
fhire  and  Galloway  Hunt,  had  ocrafional  meetings  in 
Dumfries  after  Burns  went  to  refide  there,  and  the 
poet  was  ot  courfe  invited  to  fnare  their  conviviality, 
and  heiitated  not  to  accept  the  invitation. 

In  the  intervals  between  his  difterent  fits  of  intem- 
perance, he  iutfered  Hill  the  keenelt  anguilli  of  remorfe, 
and  horribly  affliftive  forefight.  His  Jane  ftill  beha- 
ved with  a  degree  of  materral  and  conjugal  ter.derrjefs 
and  prudence,  whicli  made  him  feci  more  bitterly  the 
evil  of  his  mil'condutt,  although  they  could  not  reclaini 
iiini.  At  lalt  crippled,  enviciatcJ,  having  tiie  vciy 
pov.vr  of  aniniatiLin  walled  by  difcafe,  quite  bi'okea- 
heartvd  by  the  fenfe  of  his  errors,  and  of  the  hopelcU 
miieri'/s  in  which  he  faw  Iiim^'elf  and  his  family  depref- 
fed  ;  with  his  loul  ftill  tremblingly  alive  to  the  fcnfe  of 
Hiame,  and  to  the  love  cf  virtue;  yet  even  in  the  laft 
feeblenels,  and  amid  the  lafl  agonies  of  expiring  life, 
yielding  readily  to  any  temptation  that  offered  the 
len'.blance  of  intemperate  enioymei^t,  he  died  at  Dum- 
fries, in  the  fumm.er  of  1790,  while  ha  was  yet  three 
or  four  years  under" the  age  of  10,  furniHiing  a  melan- 
choly proof  of  the  danger  of  fudtlenly  elevalinj  even 
the  greateH  mind  above  its  original  level. 

After  his  death  it  quickly  appeared  that  his  failings 
had  not  ettaced  from  the  minds  cf  his  more  refpeclable 
acquaintance  either  the  regard  which  had  once  been 
won  by  his  focial  qisalities,  or  the  reverence  due  to  his 
intelleclual  talents.  The  circumHances  of  want  in  which 
he  left  his  family  were  noticed  bv  the  gentlemen  of 
Dumfries  with  earneft  commileration.  His  funeral  was 
celebrated  by  the  care  cf  his  friends  with  a  decent  fo- 
lemnitv,  and  with  a  numerous  attendance  of  mourners, 
fufficientlv  honourable  to  his  memory.  Several  copies 
of  vorfes  were  infeited  in  diffti-eat  newfpapers  upon  the 
occalion  of  his  death.  A  contribution,  by  fubfcrip- 
tion, was  propoled,  for  the  purpofc  of  raifmg  a  fmall 
fund,  for  the  decent  fupport  of  his  widow,  and  the  edu- 
cation of  his  infant  children. 

From  the  preceding  detail  of  the  particulars  of  this 
poet's  life,  the  reader  will  naturally  and  juftly  infer 
him  to  have  been  an  honcH,  proud,  warm-hearted 
man  ;  of  liigh  paflions  and  louud  underftanding,  and  a 
vigorous  and  excurlive  imagination.  He  wa.^  never 
known  to  defcend  to  any  aft  of  deliberate  meaiinefs. 
In  Dumfries  he  retained  many  refpeftable  friends, 
even  to  the  laft.  It  may  be  doubted  whether  he  has 
not,  by  his  writings,  exercifed  a  greater  power  over 
the  minds  of  men,  and,  by  confequence,  on  their  con- 
dntt, upon  their  happinefs  and  milery,  and  upon  the 
general  fyllem  of  life,  than  has  been  exercifed  by  any 
half  dozen  of  the  moH  eininent  Hatefmen  of  t!ie  prefent 
age.  The  power  of  the  Hatefman  is  but  (hadowy,  fo  far 
as  it  afts  upon  externals  alone :  the  power  cf  the  wri- 
ter of  orcnius  lubdues  the  heart  and  the  underftandiiio-, 
and  having  thus  made  the  very  fpring  of  adion  its 
own,  through  them  moulds  alinoft  all  life  and  nature 
at  its  pleafure.  Burns  has  not  failed  to  command  one 
remarkable  fort  of  homage,  Inch  as  is  never  paid  but 
to  great  original  genius  :  a  crowd  of  poetallers  Harted 
up  to  imitate  him,  by  writing  verfes  as  he  had  done, 
C  2  ia 
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Had   he  continued   in   that    ftation,  I     ISurnj. 

cus  !   To  perfons  to  whom  the  Scotilh  dialed,  and  the  muft  liave  marched   off  to  be   one   of  the  little  under- '       ^/~~ 

cuftoms  and  manners  cftrural  life  in  ScotIai;d,  have  no  lings  about   a  farm-houfe  ;  but  it  was  his   deareil  wifli 

charm,  too  much  may  appear  to  have  been  faid  about  and  prayer  to  have  it  in  his  power  to  keep  his  children 

Burns  ;   by  thofe  vvUo  pafTionately  admire  him,  a  great  under  his   own   eye,    till   they  could   difcern   between 

deal  more,  perhaps,  was  expefted.  good  and  evil  ;  fo  with  the  afllllance  of  his   generous 

A  complete  edition  of  his  works  in  4  vols  8vo,  was  mafter,    my   father    ventured  on  a  fmall  farm   on   his 

publifiied  under  the  fuperintendente   of  Dr  Currie   of  eftate.     At  tli.-lV  years  I  was  by  no  means  a  favourite 

Liverpool,  who  drew  up  an  elaborate  and  valuable  ac-  with  any  body.      I  was  a   good  deal  noted  for  a  rcten- 

"         ""      "   ■  ....  -      .       „  ..  ^   ftubborn   ftardy  fomething  in  my  dif. 
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Burns,     in  the   Scotifh  dialeft  ;    but,   0  imUatores  ! '  fervum  pe-     hood  of  Ayr. 


count  of  the  life  of  the  poet,  which  is  prefixed.  From 
the  profits  of  this  edition  his  widow  and  family  have 
received  a  handfome  fum.  The  following  letter  from 
Burns  to  the  late  Dv  Moore,  gives  fo  intereftiiig  an 
account  of  the  tranfaftions  of  Ins  early  years,  and  af- 
fords fo  good  a  fpccimen  of  vigour  of  thought  and 
force  of  exprefiion  in  his  profe  compofition,  that  we 
hope  it  will  prove  acceptable  to  our  readers. 

«'  MauMine,  Auguft  2.  1787- — Sir,  For  fome 
fnonths  paft  I  have  been  rambhng  up  and  down  the 
country,  but  I  am  now  confined  with  fome  hngering 
complaints,  originating,  as  I  take  it,  in  the  ftomach. 
To  divert  my  fjjirits  a  little  in  this  miferable  fog  of 
ennui,  I  have  taken  a  whim  to  give  you  a  hifloiy  of 
myfelf.  My  name  has  made  fome  little  noife  in  this 
country ;  you  have  done  me  the  honour  to  intereft 
yourfelf  very  warmly  in  my  behalf;  and  I  think  a 
faithful  account  of  what  cbarafter  of  a  man  I  am,  and 
how  I  came  by  that  charafler,  may  perhaps  amufe  you 
in  an  idle  moment.  I  will  give  you  an  honeil  narra- 
tive, though  I  know  it  will  be  often  at  ray  own  ex- 
pence  ;  for  I  affure  you,  Sir,  I  have,  like  Solomon, 
whofe  charaftcr,  'excepting  in  the  trilling  affair  of  wif 
dom,    I    fometimes   think    I    refemble,    I   have,    I  fay 


tive   memory, 

pofuion,  and  an  enthufiaftic  ideot  piety.  1  fay  ideot 
piety,  becaufe  I  was  then  but  a  child.  Though  it  coll 
the  fchoolmafter  fome  thralliings,  I  made  an  excellent 
Englilh  fcliolar ;  and  by  the  time  I  was  10  or  12 
years  of  a^'e,  I  was  a  critic  in  fubilaotives,  verbs,  and. 
particles.  In  my  infant  and  boyifh  days-  too,  I  owed' 
much  to  an  old  woman  who  rtfided  in  the  family,  re- 
markable for  her  ignorance,  credulity,  and  fupeifti- 
tion.  She  had,  I  fuppofe,  the  largefl  colledlion  in  the 
country,  of  tales  and  fongs  concerning  devils,  ghofts, 
fairies,  brownies,  witches,  warlocks,  fpunkies,  kel- 
pies, elf-candles,  dead-lights,  wraiths,  apparitions, 
cantraips,  giants,  inchanted  towers,  dragons,  and  other 
trumpery.  This  cultivated  the  latent  feeds  of  poetry  ; 
but  had  fo  ftrong  an  efFeft  on  my  imagination,  that  to 
this  hour,  in  my  nofturnal  rambles,  1  fometimes  keep 
a  fliarp  look-out  in  fufpicious  places  ;  and  though  no- 
body can  be  more  fceptical  than  I  am  in  fuch  matters, 
)-et  it  often  takes  an  effort  of  philofophy  to  (hake  oft 
thefe  idle  ten-ors.  The  earliell  compofition  that  I  re- 
colleft  taking  pleafnre  in,  was  the  Vifion  of  Mirza, 
and  a  hyn\n  of  Addifon's,  beginning,  •  How  are  thy 
fervants   blell,    O    Lord  !'       I    particularly    remember 


like  him  turned  my  eyes  to  behold  madnefs  and   folly,      one  half-ftanza  which  was  mufic  to  my  boyifh  ear- 


and  like  him  too,  frequently  fliaken  hands  with  their 
intoxicating  friendfhip.      *  *  *  After  you 

have  perufed  thefe  pages,  fliould  you  think  them  tri- 
fling  and  impertinent,  I  only  beg  leave  to  tell  you, 
that  the  poor  author  wrote  them  under  fome  twitching 
qualms  of  confcicr.ce,  arifing  from  a  fufpicion  that  he 
was  doing  wliat  he  ought  not  to  do  ;  a  predicament  he 
has  more  than  once  been  in  before. 

"  I  have  not  the  moft  dillant  pretenfions  to  aiTume 
that  cbarafter  which  the  pye-co;ited  guardians  of  efcut- 
cheons  call,  a  gentleman.  When  at  Edinburgh  laft 
winter,  I  got  acquainted  in  the  heralds  ofBce,  and 
looking  through  that  granary  of  honours,  I  there 
found  almoit  every  name  of  tlie  kingdom  ;  but  fur  -cns^ 

— My  ancient  but  ignoble  blood 

Has  crtpt  thro'  fcoundrels  ever  fince  the  flood. 

Gules,  purpure,  argent.  See.  quite  difowned  me. 

"  My  father  was  of  the  north  of  Scotland,  the  fon 
ef  a  farmer,  and  was  thrown  by  early  misfjirtunes  on 
the  world  at  large  ;  where,  after  many  years  wander- 
ings and  fojouniings,  he  picked  up  a  pretty  large  quan- 
tity of  ob'ervation  and  experience,  to  which  I  am  in- 
debted for  ciofl  of  my  little  pretenfions  to  viifdom. — 
I  have  met  with  few  who  undcrftood  men,  their  man- 
ners, and  their  ways,  equal  to  him  ;  bat  ftubborn 
ungainly  integrity,  and  headlong  ungovernable  irafci- 
bility,  are  difquahfying  circnmflances  ;  confequently  I 
was  born  a  very  poor  man's  fon.  For  the  firft  fix  or 
fcven  years  of  my  life,  my  father  was  a  gardener  to  a 
worthy  gentleman  of  a  fraall  eflate  in  the  neighbour- 


For  though  on  dreadful  whirls  we  hung 
High  on  the  broken  wave. — 

I  met  with  thefe  pieces  in  Mafon's  Englifh  Collection, 
one  of  my  fchool-books.  The  two  firil  books  1  ever 
read  in  private,  and  which  gave  me  more  pleafure  than 
any  two  books  I  ever  read  fince,  were.  The  Life  of 
Hannibal,  and  The  Hiftory  of  Sir  William  Wallace. 
Hannibal  gave  my  young  ideas  fuch  a  turn,  that  I 
ufcd  to  ftrut  in  raptures  up  and  down  after  the  recruit- 
ing drum  and  bag-pipe,  and  wilh  myfelf  tall  enough  to 
be  a  foldier  ;  while  the  ftory  of  Wallace  poured  a  Sco- 
tidi  prejudice  into  my  veins,  which  will  boil  along 
there,  till  the  flood-gates  of  life  (hut  in  eternal  reft. 

"  Polemical  divinity  about  this  time  was  putting  the 
country  half  mad,  and  I,  ambitious  of  fhining  in  con- 
verfation  parties  on  Sundays  between  fermons,  at  fu- 
nerals, &c.  ufed  a  few  years  afterwards  to  puzzle  CaU 
vinifm  with  fo  much  heat  and  indifcretion,  that  I  rai- 
fed  a  hue  and  cry  of  herefy  againft  me,  which  has  not 
ceafed  to  this  hour. 

"  My  vicinity  to  Ayr  was  of  fome  advantage  to  me. 
My  focial  difpoljtion.  when  not  checked  by  fome  mo- 
difications of  fpited  pride,  was,  like  our  catechifm  de- 
finition of  infinitude,  without  bounds  or  limits.  I 
formed  feveral  connexions  with  other  younkers  who 
pofieftcd  fuperior  advantages  ;  the  youngling  aftors 
who  were  bufy  in  the  rehearfal  of  parts  in  which  they 
wer?  fhortly  to  appear  on  the  ftage  of  lite,  where, 
alas  !  I  was  d.-ftined  to  drudge  behind  the  fcer.es.  It 
is  not   commonly  at  this  green   age,  that   our  young 

gentry 
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gentry  have  a  j^ift  feiife  of  the  iiTimcnfe  diftance  be- 
tween them  and  their  ragged  play-fellows.  It  takes  a 
few  dallies  into  tlie  world,  to  give  the  young  great 
man  that  proper,  decent,  unnoticing  difregard  for  the 
poor,  iiifignilicant,  ftnpid  devils,  the  mechanics  and 
peafantry  around  him,  who  were  perhaps  born  in  the 
fame  village.  My  young  fuperiors  never  infulted  the 
cloulerly  appearance  of  my  plough-boy  carcafe,  the 
two  extremes  of  which  were  often  expofed  to  all  the 
inclemencies  of  all  the  feafons.  They  would  give  me 
(Iray  volumes  of  books  ;  among  them,  even  then,  I 
eiuild  pick,  up  fome  obfervations,  and  one,  whofe  heart 
I  am  fine  not  even  the  Munnv  Begimi  fcenes  have 
tainted,  helped  me  to  a  little  French.  Parting  with 
iheie  my  young  friends  and  benefactors,  as  they  occa- 
lional'y  we.it  off  for  the  Euft  or  Well  Ir.dies,  was  of- 
ten to  me  a  fore  afllittion,  but  I  was  foon  called  to 
more  furious  ev.is.  My  father's  generous  mailer  died  ; 
the  farm  proved  a  ruinous  bargain  ;  and  to  clench  the 
misfortune,  we  fell  into  the  hands  of  a  faftor,  who  fat 
for  the  picture  I  have  drawn  of  one  in  my  tale  of  Twa 
Dogs.  My  father  was  advanced  in  life  when  he  mar- 
ried ;  I  was  the  eldell  of  feven  children,  and  he,  worn 
out  by  early  hardihips,  was  unfit  for  labour.  My  fa~ 
tiler's  fpirit  was  ioon  irritated,  but  not  eafily  broken. 
There  was  a  fieedom  in  his  leafe  in  two  years  more, 
a.id  to  weather  theie  two  years,  we  retrenched  our 
expences.  We  lived  very  poorly  :  I  was  a  dexterous 
ploughman  for  my  age  ;  and  the  next  oldeil  to  me  was 
a  brotiier  (Gil'oert)  who  could  drive  the  plough  very 
well,  and  help  me  to  thralh  the  earn.  A  novel-writer 
might  perhaps  have  viewed  thcfe  fcenes  with  fome  fa- 
tisfaiSlion,  but  lo  did  not  I  ;  my  indignation  yet  boils 
at  the  recolleftion  of  the  f 1  faclor's  infolent  threat- 
ening letters,  which  ufed  t&  fet  us  all  in  tears. 

"  This  kind  of  life — the  cheerlefs  gloom  of  a  her- 
mit, with  the  unceafing  moil  of  a  galley-flave^  brought 
me  to  my  I6lh  year;  a  little  before  which  period  I 
firll  committed  the  fin  of  rhyme.  You  know  our 
country  cuftoin  of  coupling  a  man  and  woman  toge- 
ther as  partners  in  the  labours  of  harveil.  In  my  l5th 
autumn,  my  partiier  was  a  bewitching  creature,  a  year 
younger  tiian  myfelf.  My  fcarcity  of  Englifh  denies 
me  the  power  of  doing  her  jullice  in  that  language,  but 
you  know  the  Scotifli  idiom  ;  Ihe  v.-as  a  bonnie,  fwect, 
fonfie  lafs.  Li  Ihort,  fhe  altogether,  unwittingly  to 
herfelf,  initiated  me  in  that  delicious  paffion,  which, 
in  fpite  of  acid  difappointment,  gia-horle  prudence,  and 
book-worm  philofophy,  I  hold  to  be  the  fiill  of  human 
joys,  our  dearoll  blefling  here  below  !  How  fhe  cjaught 
the  contagion  I  connot  tell;  you  medical  people  talk 
much  of  infeftion  from  breathing  the  fame  air,  the 
touch,  &c.  but  I  never  exprefsly  faid  I  loved  her. — 
Indeed  I  did  not  know  myfelf  why  I  liked  fo  much  to 
loiter  behind  with  her,  when  returning  in  the  evening 
from  our  labours;  why  the  tones  of  her  Voice  made 
my  hcart-ilrings  thrill  like  an  .iEolian  harp  ;  ar.d  par- 
ticularly why  my  pulfe  beat  fuch  a  furious  ratan  when 
I  l(;oked  and  fingered  over  her  little  hand  to  pick  out 
the  cruel  nettle-flings  and  thiftles.  Among  her  other 
love-infpiring  qualities,  fhe  fimg  fweetly  ;  and  it  was 
her  favourite  reel  to  which  I  attemp  ed  giving  an  em- 
bodied vehicle  in  rhyme.  I  was  not  fo  prefumptuous 
as  to  imagine  that  I  could  make  verfes  like  printed 
ones,  compofed  by  men  who  had    Greek  and  Latin  ; 
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but  my  girl  lung  a  fong  which  was  faid  to  be  compo- 
fed by  a  fmall  country  laird's  fon,  on  one  of  his  fa- 
ther's maids,  with  whom  he  was  in  love  ;  and  I  faw  no 
reafon  why  I  might  not  rhyme  as  well  as  he  ;  for  ex- 
cepting that  he  could  fmear  fheep,  and  call  peats,  his 
father  hving  in  the  moorlands,  he  had  no  more  fcholar- 
craft  than  myfelf. 

"  Thus  with  me  began  love  and  poetry  ;  which  at 
times  have  been  my  only,  and,  till  within  the  laft  12 
months,  have  been  my  highell  enjoyment.  My  father 
llruggled  on  till  lie  reached  the  freedom  in  his  leafe, 
when  he  entered  on  a  larger  farm,  about  ten  miles- 
farther  in  the  country.  Tiie  nature  of  the  bargain  he 
made  was  fuch  as  to  throw  a  little  ready  money  into  his 
hands  at  the  commencement  of  liis  leafe,  otherwife  the 
affair  would  have  been  imprafticable.  For  four  years 
we  lived  comfortably  here  ;  but  a  difference  commen- 
cing between  him  and  his  landlord  as  to  terms,  after 
three  years  toffing  and  whirling  in  the  vortex  of  litiga- 
tion, my  father  was  juft  favcd  from  t?;e  horrors  of  a. 
jail,  by  a  confumption,  which,  after  two  years  promifes, 
kindly  ilepped  in,  and  carried  him  away,  to  "  where  the 
wicked  ceale  from  troubling,  and  where  the  weary  are 
at  reft  !" 

"  It  is  during  the  time  that  we  lived  on  this  fiarm, 
that  my  little  ftory  is  moft  eventful.  I  was,  at  the 
beginning  of  this  period,  perhaps  the  moft  ungainly 
awkward  boy  in  the  pariih — no  folitaire  was  lets  ac- 
quainted with  the  ways  of  the  world.  What  I  knew 
of  ancient  ftory  was  gathered  from  Salmon's  and  Guth- 
rie's geographical  grammars  ;  and  the  ideas  I  had  form- 
ed of  modern  manners,  of  literature,  and  criticifm,  I 
got  from  the  Speftator.  Thefe,  with  Pope's  Works, 
fome  plays  of  Shakefpeare,  TuU  and  Dickfon  on  Agri- 
culture, the  Pantheon,  Locke's  Eflay  on  the  Human 
Uflderftanding,  Stackhoufe's  Hiftory  of  the  Bible,  Juf-- 
tice's  Britifii  Gardener's  Direftory,  Bayle's  Ledlures, 
Allan  Ramfays  Works,  Taylor's  Scripture  Doftrine 
of  Original  Sin,  a  Seleft  CoUeftion  of  Enghfli  Songs, 
and  Hervey's  Meditations,  had  formed  the  whole  of 
my  reading.  The  colletlion  of  fongs  was  my  vade  me- 
cum.  I  pored  over  them  driving  my  cart,  or  walking 
to  labour,  fong  by  fong,  verfe  by  verfe  ;  carefully  not- 
ing the  true  tender,  or  fublime,  from  affcftation  and 
fuftian.  I  am  convinced  I  owe  to  this  praftice  much 
of  my  critic-craft,  fuch  as  it  is."  f  Month.  Mag,  and 
Carrie's  Life  of  Burns.) 

BURNTISLAND.     See  Bruntisland. 

BURNTWOOD,  a  town  of  Efiex  in  England,  lU 
tuated  on  a  hill,  in  E.  Long.  0.  25.  N.  Lat.  51.  38. 

BURR,  the  round  knob  of  a  horn  next  a  deer's  head, 

BURRE,  BoUREE,  or  Borec;  a  kind  of  dance  com- 
pofed of  three  fteps  joined  together  in  two  motions, 
begun  with  a  crotchet  lifing.  The  firil  couplet  con- 
tains twice  four  meafurcs,  the  fecond  twice  tight.  It 
confills  of  a  balance  and  coupee. 

BURR-PUMP,  or  BiLiiE-Pmhp,  differs  from  the 
common  pump,  in  havir.g  a  ftafF,  fix,  feven,  or  eight 
feet  long,  with  a  bar  of  wood,  whereto  the  leather  is 
nailed,  and  this  ferves  inilead  of  a  box.  So  two  men, 
ftanding  over  the  pump,  thruft  down  this  ftuft,  to  \\\c 
middle  whereof  is  faltened  a  rope,  for  fix,  eight,  or 
ten  to  hale  by,  thus  pulling  it  up  and  down. 

BURROCK,  a  imall  wier  or  dam,  where  weels 
arc  laid  in  a  river,  for  the  taking  of  fifti. 

BURROUGHS'S 
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Eurrooghs'      EURPvOUGHS'S  machine  for  grinding   ar.d  po. 

JVIachme.^  lijiji,jg.  ^yj^^    invented    by  Mr   Burroughs  of    South- 
wark  ;  and  for  which  he   received  from  the  fociety  for 
r'X  vvr    '■^'"'  sicouragemeiit  of  arts  a  premium  of  701. 

This  machine  confifts  of  a  cog-wheel  A  (fig.  3.),  12 
feet  in  diameter,  carrying  72  cogs  ;  which  turn  a  trun- 
Jle-head  B,  one  foot  four  inches  in  diameter,  and  fiir- 
iiifhed  with  eight  rounds  ;  and  alfo  a  horizontal  fpiir- 
"wlieel  C,  of  12  cogs  ;  and  one  foot  eight  inches  in 
diameter.  The  truadle-head  B  turns  a  fpur-wheel  D 
of  10  cogs,  and  two  feet  eight  inches  in  diameter. 
This  fpur-whoel  has  two  cranks,  a  b,  in  its  fhaft  ;  one 
of  which  a  gives  motion  to  a  wooden  frame,  c,  about 
34- inches  long  and  19  broad.  On  the  under  fide  of 
this  frame  arc  faflcned  by  fcrews  12  pieces  of  polifiied 
metal,  each  five  inches  and  a  half  long,  and  three 
broad,  covered  with  leather ;  and  underneath  thefe  po- 
lifliers  a  gkfs-plate  cemented  in  another  frame  is  pla- 
ced on  the  bench  d,  and  pohflied  with  tripoli  by  the 
motion  given  to  the  upper  frame  by  the  crank  a.      The 
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a  very  unequal  force,  as  it  will  wholly  depend  upon  the    Burrow 
grindino;.p!ute's   being  farther  from,  or  /.carer  to",  the  II 

centre  of  motion  of  the  trigger.  By  this  fimple  contri-  ,  ■'^"''^^i- 
vance,  the  grinding-plate  has  a  very  compound  motion, 
never  moving  exaftly  in  the  fame  track,  and  therefore 
mull  grind  the  plates  equally  in  every  part.  Several 
attempts  have  been  made  by  others  for  producing  tiie 
fame  elTeft  :  but  without  fuccefs  ;  the  grindin-r.plate 
always  follows  the  fame  track,  and  confeqiiently  liie 
plales  are  ground  equally. 

BURROW,  Sir.  James,  mailer  of  the  crown  of- 
fice, was  elefted  F.  R..  S.  and  F.  A.  S.  17.vl.  On  the 
death  of  Mr  Well  in  1772,  he  v,-as  prevailed  on  to  fill 
the  prefident's  chair  at  the  royal  fociety  till  the  anni- 
verfiiry  eleilion,  when  he  rufigned  it  to  6ir  John 
Fringle  ;  and  Auguil  10.  177^,  when  the  fociety  pre- 
fenied  an  addrefs  to  his  majtlly,  he  received  tiie  ho- 
nour of  knighthood.  He  publiihed  two  volumes  of  Re- 
ports in  17G6;  two  others  in  1771  and  I77i>;  and  a 
volume  of  Decifions  of  the  Court  of  King's  Bench  up- 


luits  of  the  fcrews  which  fallen  the  polilhcrs  to  the  up-     on  fettlement  cafes  from  1732  to  1772   (to  which  was 


fubjoincd  An  EiTay  of  Punctuation),  in  three  parts, 
4to,  17GS,  1772,  1776.  The  Efliy  was  alfo  printed 
feparately  in  4to,  1773.  He  publillied,  without  his 
name,  "  A  few  Anecdotes  and  Obfervatious  relating 
to  Oliver  Cromwell  and  his  family,  ferviug  to  redtify 
feveral  errors  concerning  him,"  publiihed  by  Nicol. 
Comn.  Papadopoli,  in  his  Hiflorla  G\mnafii  Patavini, 
1763,  Ito.     He  died  in  1782. 

BURROWS,  holes  in  a  warren,  fe.-ving  as  a  covert 

for  rabbits,  &c.      A  coney's  coming  out  of  her  buiTow 

is  called  bolting.     To  catch  coneys,  they  fometinies  lav 

purfe-nets  over  the  burrows,   then  put  in  a  terrier  clofe 

equal  number  of  pohfliers  as  that     muzzled,  which  making  the  creature  bolt,  llie  is  caught 

in  the  net. 


per  frame  are  not  fcrewed  clofe  to  the  wood,  in  order 
to  give  the  frame  room  to  play  ;  by  which  contrivance 
the  perpendicular  rife  of  the  crank  is  avoided,  and  the 
motion  of  the  poll  filers  is  always  parallel  and  equal.  The 
under  frame  may  be  moved  by  the  hand  in  any  direc- 
tion witliout  flopping  the  machine  ;  by  which  means 
the  plate,  when  larger  than  the  poliihing  frame  can 
cover  in  its  motion,  will,  be  equally  pohihed  in  every 
pait. 

The  other  crank  b  gives   motion    to  tv>'o  other  po- 
Jiflicrs  marked  «,   o,  which  have  an  alternate  motion  by 
the   bending  of  the  crank  ;  they  move   upon  the  fame 
plate,   and  have  an 
already  defcribed. 

The  fame  crank  alfo  gives  motion  to  a  contrivance 
reprefented  at  f  for  polifhing  fpeftacle-glaffes.  It  con- 
fills  of  two  fegmentb  of  the  fame  fphere  ;  one  concave 
and  the  other  convex.  On  the  latter  the  glafTes  are 
cemented  ;  and  polifl'.eJ  by  the  former,  which  is  mo- 
ved by  the  crank  b.  The  convex  fegmcnt  may  be 
moved  round  by  the  hand  without  Hopping  the  ma- 
chine, io  that  all  the  glaffes  on  its  fuperlkies  will  be 
equally  polilhed. 

The  other  fpur-wheel  C,  l)y  means  of  a  crank  in  its 
{haft,  gives  motion  to  another  frame  g,  employed  in 
grinding  the  glafs  plates.  The  rod  h,  extended  from 
the  crank  f  to  the  frame  g,  is  faflened  to  the  latter  by 
means  of  a  pivot,  in  order  to  admit  of  a  rotator\'  mo- 
tion, as  well  as  that  given  it  by  the  crank  in  a  longitu- 
uind  dirtiitit.n.  This  rotatory  motion  is  effefted  by 
tr.eans  ot  a  rod  of  iron  i,  called  a  trigger,  {harp  at  the 
r:;tremity  next  the  frame,  where  it  touches  the  teeth  of 
rtii  horizontal  ipur-wheel,  or  circul.u-  piece  of  wood, 
fi::cd  on  the  grinding  plite,  while  the  oth.er  end  is  ex- 
tended three  feet  two  inches  to  the  centre  of  motion. 

JHut  tliis  contrivance,  in  which  the  Uiprit  of  the  rr.a- 
ch:ne  principally  confill.'?,  will  be  muchljclter  conceived 
from  a  fmall  delineation  of  it  by  itfelf  (fig.  4.],  where 
F  is  the  crank  n.zrked  /  in  fig,  3.  and  turned  by  the 
fpur-wheel  C  in  the  fame  figure.  G  is  the  trigger,  three 
■feet  two  inches  long.  I,  a  roll  fixed  on  the  trigger  for 
the  rod  to  Hide  on.  H,  the  horizontiJ  fpur-wheel,  ele- 
ven inches  in  diameter,  fixed  on  the  grinding  plate ; 
tlic  teeth  of  -.vhich  are  touched  by  tl:e  trigger;  but  with 


BURSA,  or  Prusa,  in  Geography,  the  capital  of 
Bithynia  in  Afia  Minor,  fituatcd  in  a  fine  fruitful 
plain,  at  the  foot  of  Mount  Olympus,  abo\!t  100 
miles  fouth  of  Conllantinople.  E.  Long.  2;>.  0. 
N.  Lat.  40.  30. 

BuRSA-PaJlorh,  in  Botany.  See  Thlaspi. 
Bursa,  Btiife,  originally  fignifies  a  purfe.  In  mid- 
dle-age writers  it  is  more  particularly  ufed  for  a  little 
college  or  hall  in  a  univerfity,  for  the  rcfidence  of  Un- 
dents, called  burfaks  or  burjani.  In  the  French  uni- 
verfities  it  (till  denotes  a  foundation  for  the  maintenance 
of  poor  fcholars  in  their  {Indies.  The  nomination  to 
burfes  is  in  the  hands  of  the  patrons  and  founders 
thereof.  The  burfes  of  colleges  are  not  benefices,  but 
mere  places  afiigned  to  certain  countries  and  perfons. 
-V  bui-fe  becomes  vacant  by  the  burfer's  being  promo- 
ted to  a  cure. 

BURS.,E  Mucos-B.  See  Anatomy  Index. 
BURSAP^,  or  BuRSER,  (Burfarlus),  is  ufed  in 
middle-age  writers  for  a  treafurcr  or  calli-kecper.  In 
this  fenie  we  meet  with  burfars  of  colleges.  Conven- 
tual burfars  were  ofhcers  in  monz^fleries,  who  were  to 
deliver  up  their  account  yearly  on  the  day  after  Mi- 
chaelmas The  word  is  formed  from  the  Latin  bur/a, 
wlience  alfo  tlie  Englilh  word  pur/e ;  hence  alfo  the 
officer,  who  in  a  college  is  called  lurjar,  in  a  fiiip  is 
called  purfer. 

BuRs.iRS,  or  Buf-fors,  ( Burjjr'n),  alfo  denote  thole 
to  whom  ftipends  are  pa'd  out  of  a  burfe  or  fmid  ap- 
pointed foi'  that  pi^rpofe. 

BURSARI  A, 


^^ 
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BURSARIA,  the  burfary,  or  exchequer  of  colle- 
giate and  conventunl  bodies  ;  or  the  place  of  receiving, 
,  payiiisf,  and  accounting  by  the  burfarii  or  buifers. 

BURSE,  in  matters  of  commerce,  denotes  a  public 
edifice  in  certain  cities,  for  the  meeting  of  merchants 
to  negotiate  bills,  and  confer  on  other  matters  relating 
to  money  and  traJtr.  In  this  fenfe,  burfe  amounts  to 
the  lame  witli  what  we  otherwife  call  an  exchnn^e. 

Tlie  liril  place  of  this  kind  to  which  the  name  Burfe 
was  given,  Guiechardin  afTures  us  was  at  Bruges  ;  and 
it  took  its  denomination  from  a  liotcl  adjoining  to  it, 
built  by  a  lord  of  the  family  de  la  Bourfe,  whofe  arms, 
which  are  three  pnrics,  are  ftill  found  on  the  crowning 
over  the  portal  of  the  houfe.  Catel's  account  is  fome- 
what  different,  viz.  that  the  merchants  of  Bruges 
boucfht  a  houfe  or  apartment  to  meet  in,  at  which  was 
the  fign  of  the  purfe.  From  this  city  the  name  was 
afterwards  transferred  to  the  like  places  in  others,  as  in 
Antwerp,  Amfterdam,  Bergen  in  Norway,  and  Lon- 
don. This  laft,  anciently  known  by  the  name  of  the 
common  burfe  of  mervhunts,  had  the  denomination  fince 
given  it  by  Oueen  Ehzabeth,  of  the  royal  exchange. 
The  moft  confiderable  burfe  is  that  of  Amfterdam, 
which  is  a  large  building,  230  feet  long  and  130  broad, 
round  which  runs  a  pcriftyle  20  feet  wide.  The  co- 
lumns of  the  periftvle,  which  are  46,  are  numbered,  for 
the  conveniency  of  finding  people.  It  will  hold  4500 
perfons. 

In  the  times  of  the  Romans  there  were  public  places 
for  the  meeting  of  merchants  in  moft  of  the  trading 
cities  of  the  empire  ;  that  built  at  Rome,  in  the  2.59th 
year  after  its  foundation,  under  the  conlulateftf  Appius, 
Claudius  and  Publius  Servilius,  was  denominated  the 
college  of  vierchants  ;  fome  remains  of  it  are  Hill  to  be 
feen,  and  are  known  by  the  modern  Romans  under 
the  name  loggia.  The  Hans  Towns,  after  tlie  ex- 
ample of  the  Romans,  gave  the  name  of  colleges  to  their 
burfes. 

BURSERA.     See  Botany  Imhx. 

BURSTEN,  denotes  a  perfon  who  has  a  rupture. 
See  RuPT^iRE. 

BURTHEN  o/rt  Ship,     See  Burden. 

BURTON  upon  Trent,  a  town  of  Staffordiliire,  in 
England.  It  had  formerly  a  large  abbey  ;  and  over  the 
river  Trent  it  has  now  a  famous  bridge  of  free  ftonc, 
about  a  quarter  of  a  mile  in  length,  iupported  by  37 
arches.  It  confuls  chiefly  of  one  long  llreet,  which 
runs  from  the  place  where  the  abbey  ftood  to  the  bridge, 
and  has  a  good  market  for  corn  and  provifions.  Bur- 
ton ale  is  reckoned  the  beft  of  any  brought  to  London. 
E.  Lon.  1.  36.  N.  Lat.  52.  48. 

Burton,  a  town  of  Lincolnftiire  in  England,  feated 
on  a  hill  near  the  river  Trent.  It  is  but  a  fmall  place, 
and  is  fituated  in  \V.  Long.  0.  30.  N.  Lat.  S3.  40. 

Burton,  a  town  of  Weftmorcland  in  England,  feat- 
ed in  a  valley  near  a  large  hill  called  Farlelon-knot- 
Inll.  It  is  pretty  well  built,  and  lies  on  the  great  road 
from  Lancafter  to  Carlifle.  W.Long.  2.  35.N.  Lat. 
ot.  10. 

Burton,  Robert,  known  to  the  learned  by  the  name 
of  Democrilus  junior,  was  younger  brother  to  Wil- 
liam Burton  who  wrote  "  The  antiquities  of  Lei- 
cefterlhire,"  and  born  of  an  ancient  family  at  Lindley, 
in  that  county,  upon  the  8th  of  February  1576.     He 
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was  educated  in  grammatical  learning  in  the  free  fchool 
of  Sutton  Colefield  in  Warwickfhire  ;  in  the  year  1593 
was  fent  to  Brazen-noze  college  in  Oxford  ;  and  in 
1599  was  eleftedftudent  of  Chriil -church.  In  1616,  he 
had  the  vicarage  of  St  Thomas,  in  tlie  well  fuburb  of 
Oxford,  conferred  upon  him  by  the  dean  and  canons  of 
Cliriil-church,  to  the  parifliioners  of  which,  it  is  laid, 
that  he  always  gave  the  facrament  in  wafers  ;  and 
this,  with  the  rcftory  of  Segrave  in  Leicefterfhire,  gi- 
ven him  fome  time  after  by  George  lord  Berkeley,  he 
held  to  the  day  of  his  death,  which  happened  in  Ja- 
nuary 1639. 

He  was  a  man  of  general  learning  ;  a  great  philofo- 
pher  ;  an  exaA  mathematician  ;  and  (what  makes  the 
peculiarity  of  his  charafter)  a  ver)-  curious  calculator 
of  nativities.  He  was  extremely  ftudious,  and  of  a  me- 
lancholy tum  ;  yet  an  agreeable  companion,  and  very 
humorous.  The  anatomy  of  melancholy,  by  Democrhus 
junior,  as  he  calls  hinifelf,  fliows,  that  thefe  different 
qualities  were  mixed  together  in  his  compofition.  This 
book  was  printed  firll  in  4to,  afterwards  in  folio,  in 
1624,  1632,  1638,  and  1652,  to  the  great  emolument 
of  the  bookfellev,  who,  as  Mr  Wood  tells  us,  got  an 
eftate  by  it.  Some  circumftances  attending  his  death 
occafioned  llrange  fufpicions.  He  died  in  his  chamber " 
at  or  very  near  the  time  which,  it  feenis,  he  had  fome 
years  before  predifted  from  the  calculation  of  his  nati- 
vity ;  and  this  exaAnefs  made  it  whifpered  about,  that 
for  the  glory  of  aftrology,  and  rather  than  his  calcula- 
tion (hould  fail,  he  became  indeed  a  felo  de  fe.  This, 
however,  was  generally  difcredlted  ;  he  was  buried  with 
due  folemnitv  in  the  cathedral  of  Chriil-church,  and 
had  a  fair  monument  erected  to  his  memory.  He  left 
behind  him  a  very  choice  colleftion  of  books.  He  be- 
queathed many  to  the  Bodleian  library  ;  and  lOOl. 
to  Chrlll-church,  the  intereft  of  which  was  to  be  laid, 
out  yearly  in  books  for  their  library. 

Burton,  John,  D.  D.  a  learned  divine,  was  bom  in 
1696,  at  Wembworth,  in  Devonfhire,  of  which  parilh 
his  father  was  rcdtor.  He  was  educated  at  Corpus 
Chrifti  college,  Oxford.  In  1725,  being  then  pro- 
protlor  and  mafter  of  the  fchools,  he  fpoke  a  Latin 
oration  before  the  determining  bachelor,  which  is 
entitled  "  Hell ;  or.  An  inftance  of  a  magiftrate's 
erring  through  unfeafonable  lenity  ;"  written  and- 
publilhed  with  a  view  to  encourage  the  falutaiy  ex- 
ercife  of  academical  difcipline  ;  and  afterwards  treated 
the  fame  fubjeft  dill  more  fully  in  four  Latin  fermons 
before  the  univerfity,  and  publifhed  them  with  appen- 
dixes. He  alio  introduced  into  the  fchools,  Locke,- 
and  other  eminent  modern  philofophers,  as  fuitable 
companions  to  Ariftotle  :  and  printed  a  double  feries 
of  philofophical  queiUons,  for  the  ufe  of  the  younger 
ftudents  ;  from  which  Mr  Johnfon  of  Magdalene  col- 
lege, Cambridge,  took  the  hint  of  his  larger  work 
of  the  fame  kind,  which  has  gone  through  feveral  edi- 
tions. 

When  the  fettling  of  Georgia  was  in  agitation,  Dr 
Bray,  juftly  revered  for  his  inftitution  of  parochial  li- 
braries, Dr  Stephen  Hales,  Dr  Berriman,  and  other 
learned  divines,  intreated  Mr  Burton's  pious  affillance 
in  that  undertaking.  This  he  readily  gave,  by  preach- 
ing before  the  fociety  in  1732,  and  publilhing  his  fer- 
mon,  with  an  appendix  on  the  Hate  of  tint  colony;  and- 
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he  aftervvarJa  publiflieil  an  account  of  the  defigns  of  the 
aflociates  of  the  late  Dr  Bray,  with  an  account  of  their 
proceedings. 

About  tlie  fame  time,  on  the  death  of  Dr  Edward 
Littleton,  he  was  prcfentcd  by  Eton  college  to  the  vi- 
cira<je  of  Maplc-Derham,  in  Oxfordfliire.  Here  a  me- 
lancUoly  fcene,  which  too  often  appears  in  the  manfions 
of  the  clergy,  prefented  ilfelf  to  his  view  ;  a  widow, 
with  three  infant  daughters,  without  a  home,  without 
a  fortune  :  fro'ii  his  compalilou  arofe  love,  the  con- 
lequence  of  which  was  marriage  ;  for  Mrs  Littleton 
was  haudfome,  elegant,  accomplilhcd,  ingenious,  and  had 
great  fwectneis  of  temper.  In  1760,  he  exchanged  his 
vicarage  of  Maple-Derham  for  the  reftory  of  Worplof- 
dun  in  Surrey.  In  his  adva  iced  age,  finding  his  eyes 
.begin  to  fail  him,  he  collefted  and  puWiflied,  in  one 
■volume,  all  his  fcattercd  pieces,  under  the  title  of  Opiif- 
cula  mifcellanea  ;  and  foon  after  died,  February  11th, 
1771. 

Burton,  in  the  fea-language,  a  fmall  tackle  con- 
fifting  of  tv/o  fingle  blocks,  and  may  be  made  fad 
any  where  at  pleafure,  for  hoiiling  fmall  things  in 
and  out. 

BURY,  is  fometimes  ufed  to  denote  the  hole  or  den 
of  fome  animal  under  ground.  In  this  fenfe  we  fay 
ithe  bury  of  a  mole,  a  tortoife,  or  the  like.  The  grillo- 
talpa,  or  mole-cricket,  digs  itfelf  a  bury  with  its  fore- 
feet, which  are  made  broad  and  ilrgng  for  that  pur- 
pofe.  Naturaliils  fpeak  of  a  kind  of  urchins  in  the 
ifland  of  Maraguan,  which  have  two  entries  to  their 
iDuries,  one  towards  the  north,  the  other  to  the  fouth, 
which  they  open  and  (hut  alternately  as  the  wind  hap- 
pens to  lie. 

Bury,  \n  Geography,  a  market  town  of  Lancafhire, 
about  'M  miles  fouth-eaft  of  Laiicafter.  It  is  a  barony 
in  the  family  of  Albemarle.  W.  Long.  2.  20.  N.  Lat. 
53.  36. 

Bury  St  EdmonJ's,  or  St  Edmond's  Bury,  the 
■county  town  of  Suffolk,  about  12  miles  eall  of  New- 
market, and  70  north-eaft  of  London.  E.  Long.  0.  45. 
N.  Lat.   52.  20. 

BURYING,  the  fame  with  interment  or  Burial. 

BuKtiKG  yllive  was  the  punifhment  of  a  veftal  who 
had  violated  her  vow  of  virginity.  The  unhappy  prieflefs 
was  let  down  into  a  deep  pit,  with  bread,  water,  milk, 
oil,  a  lamp  burning,  and  a  bed  to  lie  on.  But  this 
was  only  for  fhovs'  ;  for  the  moment  ihe  was  let  down, 
they  began  to  caft  in  the  earth  upon  her  till  the  pit  was 
filled  up  f.  Some  middle-age  writers  seem  to  make 
burying  alive  {^defojlo)  the  punifhment  of  a  woman 
thief.  Lord  Bacon  gives  ir.flances  of  the  refurreftion 
of  perfons  who  have  been  buried  alive.  The  famous 
Duns  Scotus  is  of  the  number ;  who,  having  been 
feized  with  a  catalepfis,  was  th-.  ught  dead,  and  laid  to 
fleep  among  his  fathers,  but  railed  again  by  his  fer\'ant 
ia  whofe  abfence  he  had  been  buried.  Bartholin  gives 
an  account  of  a  woman,  who,  on  recovering  from  an 
apoplexy,  could  not  be  convinced  but  tliat  fhe  was 
•dead,  and  folicited  fo  long  and  fo  earneflly  to  be  bu- 
ried, that  they  were  forced  to  comply  ;  and  performed 
the  ceremonies,  at  lead  in  appearance.  The  famous 
emperor  Charles  V.  after  his  abdication,  took  it  into 
his  head  to  have  his  burial  celebrated  in  his  lifetijne, 
and  affifted  at  it.     See  Charles  V. 

BvnYiNa-Place.     The  ancients  buried  out  of  cities 


and  towns  ;  an  ufage  which  wc  find  equ:illy  among 
Jtvvs,  Greeks,  and  Romans.  Among  the  laft,  bury- 
ing within  the  walls  was  exprefsly  prohibited  by  a  law 
of  the  12  tables.  The  ufual  places  of  interment  were  v. 
in  the  fiiburb",  and  fields,  but  efpecially  by  the  way- 
fides.  We  h.ive  inltances,  however,  of  perfons  buried 
in  the  city  ;  but  it  was  a  favour  allowed  only  to  a  few 
of  lingular  merit  in  the  commonwealth.  Plutaich  fays, 
thofc  who  had  triumphed  were  indulged  in  it.  Be  this 
as  it  will,  Val.  Publicola,  and  C.  FaLricius,  are  faid  to 
have  had  tombs  in  t'le  forum:  and  Cicevo  adds  Tubertus 
to  the  number.  Lvcurgus  allowed  his  Lacedemonians 
to  l>uiy  tlieir  dead  within  the  city  and  around  their 
temples,  that  the  youth,  being  inured  to  fucli  fpcdla- 
cles,  might  be  the  lefs  terrified  with  the  apprehenfion  of 
death.  Two  reafons  are  alleged  why  the  ancients  bu- 
ried out  of  cities  :  the  firfl,  an  opinion  that  the  figlit, 
touch,  or  even  neighbourhood,  of  a  corpfe  defiled  a 
man,  efpecially  a  prieft  ;  whence  that  mle  in  A.  Gel- 
IIus,  that  the  flamm  D'lalts  might  not  on  any  account 
cuter  a  place  where  there  was  a  grave  :  the  fecond,  to 
prevent  the  air  from  being  corrupted  by  the  flench  of 
putrified  bodies,  and  the  buildings  from  being  endan- 
gered by  the  frequency  of  funeral  fires. 

Burying  in  churclies  was  not  allowed  for  the  firfl 
300  years  after  Chriil  ;  and  the  fame  was  feverely  pro- 
hibited by  the  Chriftian  emperors  for  many  ages  after- 
wards. The  firfl  flep  towards  it  appears  to  have  been 
the  prafticc  of  eretling  churches  over  the  graves  of 
fome  martyrs  in  the  country,  and  tranflating  the  re- 
lics of  others  into  churches  in  the  city  ;  the  next  was, 
allowing  kipgs  and  emperors  to  be  buried  in  the  atrium 
or  chinch-porch.  In  the  6th  century,  the  people  be- 
gan to  be  admitted  into  the  church-yards  ;  and  fome 
princes,  founders,  and  bifhops,  into  the  church.  From 
that  time  the  matter  feems  to  have  been  left  to  the  dif- 
cretion  of  the  bifliop. 

BUSBEC,  Auger  Gislen,  lord  or,  a  perfon  iU 
luflrious  on  account  of  his  embaffies,  was  born  at  Corn- 
mines  in  the  year  1522;  and'  educated  at  the  mod  fa- 
mous univerfities,  at  Louvain,  at  Paris,  at  Venice, 
at  Bologna,  and  at  Padua.  He  was  engaged  in  fevc- 
ral  important  employments  and  negotiations,  and  par- 
ticularly was  twice  lent  ambaffador  by  tiiC  king  of  the 
Romans  to  the  emperor  Soiiman.  He  colletled  in- 
fcriptlons  ;  bought  manufcripts  ;  fearchcd  after  rare 
plants  ;  inquired  into  the  nature  of  animals  ;  and  in 
his  fecond  journey  to  ConftantinOple,  carried  with  him 
a  painter,  that  he  might  be  able  to  communicate  to 
the  curious  the  figures,  at  lead,  of  the  plants  and 
animals  that  were  not  well  known  in  the  well.  He 
wrote  a  Difcourfe  of  the  State  of  the  Ottoman  empire, 
and  a  Relation  of  his  two  Journeys  to  Turkey,  which 
are  much  edeemed.      He  died  in  1592. 

BUSBY,  Dr.  Richard,  fon  of  a  gentleman  in 
Wedminiler,  was  born  at  Lutton  in  Lincolnfliire  in 
1606.  He  paffed  through  the  claffes  in  Weilminder 
fchool,  as  king's  fcholar  ;  and  completed  his  dudies  at 
Chrid-church,  Oxford.  In  1640  he  was  appointed 
mader  of  Wedminfter  fchool  ;  and  by  his  (Icill  and  di- 
ligence in  the  difcharge  of  this  important  and  laborious 
office,  for  the  fpace  of  55  years,  bred  up  the  greateft 
number  of  eminent  men,  in  church  and  date,  that  ever 
at  one  time  adorned  any  age  or  nation.  He  was  ex- 
tremely fevere  in  his  fchool ;  though  he  applauded  wnt 

in 


Busby. 


BUS 


ill  liis  fcliolars,  even  when  it  reflecl.'d  on  liimfelf.  This 
'  great  man,  after  a  long  and  healthy  life,  purchafed  by 
temperance,  died  in  169.5,  aged  89  ;  and  was  buiied 
in  Wcftminfter  abbey,  where  there  is  a  fine  monument 
erefted  for  him,  with  a  Latin  infcription.  He  com- 
pofed  feveral  books  for  the  life  of  his  fchool. 

BUSH,  P..UL,  the  firft  biftop  of  Briftol,  became 
a  ftudent  in  the  univerfity  of  Oxford  about  the  year 
lil:i,  and  in  l.jlS  took  the  degree  cf  bachelor  of  arts. 
He  afterwards  became  a  brother  of  the  order  called 
ionhoins  ;  of  which,  after  ftiidying  fome  time  among 
the  fiiars  of  St  Auilin  (now  Wadham  college),  he  was 
elcded  proviiicial.  In  that  Ration  he  lived  many  years  ; 
till  at  length  King  Henry  VHI.  being  informed  of  his 
great  knowledge  in  divinity  and  phyfic,  made  him  his 
chaplain,  and  in  1, 54-2  appointed  him  to  the  new  epif- 
copal  fee  of  Briilol :  but  having  in  the  reign  of  Ed- 
ward VI.  taken  a  wife,  he  was,  on  the  acceflion  of 
Mary,  deprived  of  his  dignity,  and  fpent  the  remainder 
of  his  life  in  a  private  ftation  at  Briftol,  wiiere  he  died 
in  the  year  15.58,  aged  68,  and  was  buried  on  the 
i.orth  fide  of  the  choir  of  tlie  cathedral.  Wood  fays, 
that  while  he  was  a  ftadent  at  Oxford,  he  was  num- 
bered among  the  celebrated  poets  of  that  imiverfity  ; 
and  Pits  gives  him  the  charafter  of  a  failhfid  Catholic, 
his  want  of  chaflity  notwithftanding.  He  wrote,  1. 
An  exliortation  to  Margaret  Burgefs,  wife  to  John 
Burgefs,  clothier,  of  King's  Wood,  in  the  county  of 
Wilts.      Lond.   printed   in    the   reign   of  Edward  VI. 
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we  mean  by  his  appearance),  is  in  our  conception  Icfs  Bushel, 
laborioui  (if  any  thing  I.iburio  is  ecu  J  be  conceived  of  ''~'~ 
God)  than  a  delegation  of  angels  upon  every  turn  from 
heaven,  and  feems  in  tlic  main  to  illulbate  rather  than 
debafe  the  glory  of  his  nature  and  exiftence.  But  how- 
ever this  be,  it  is  pl.xin  that  the  angel  here  fpoken  of 
was  no  created  being,  from  the  whole  context,  and 
efpecially  from  his  faying,  "  1  am  t!ie  Lord  God,  tlie 
Jehovah,"  &c.  fince  this  is  not  the  language  of  angels, 
who  are  always  known  to  exprefs  themfelves  in  fuch 
humble  terms  as  thefc,  "  I  am  fent  from  God  ;  I  am 
thy  fellow  fervant,"  &c.  It  is  a  vain  pretext  to  fay, 
that  an  angel,  as  God's  ambafFador,  may  fpeak  in  God's 
name  and  perfon  ;  for  what  ambaflador  of  any  prince 
ever  yet  faid,  "  I  am  the  king?"  Since  therefore  no 
angel,  without  the  guilt  of  blafphemy,  could  aifume 
thefe  titles  ;  and  fmce  neither  God  the  Father  nor 
the  Holy  Ghoft,  are  ever  called  by  the  name  of  angr!, 
i.  e.  "  mcflenger,  or  perfon  fent,"  wiiereas  God  the 
Son  is  called  by  the  prophet  Malachi  ^ch.ip.  iii.  I.), 
"  The  angel  of  the  covenant  ;"  it  hence  feems  to  fol- 
low, that  this  aiigel  of  the  Lord  was  God  the  Son, 
w-ho  might  very  properly  be  called  an  angel,  becaufe 
in  the  fulnefs  of  time  he  was  fent  into  the  world  in  our 
flefh,  as  a  meifengtr  from  God,  and  might  therefore 
ma.ke  thefe  his  temporary  app.iritions  prcfages  and 
forerunners,  as  it  were,  of  his  more  folemn  niiffion. 
The  emblem  of  the  burning-bufh  is  ufcd  as  the  feal  of 
the  church  of  Scotland,  with  this  motto  :   Nee  tamcn  con- 


8vo.      2.   Notes  on  the  PfalmB.      ■'i.   Treatife  in  praife    y!/mcifl/ur;  i.e.  "Though  burning,  is  never  confumed." 


of  the  crofs.  4.  Anfwer  to  certain  queries  concerning 
the  abufe  of  the  mafs.  Records,  N"  25.  5.  Dia- 
logues between  Chrift  and  tlie  Virgin  Mary.  6.  Trea- 
tife of  falves  and  curing  remedies.  7.  A  little  treatife 
in  Engliih,  called  The  extirpation  of  i^noraney,  &c. 
in  verfe.     Lond,  by  Pinfon,  4to.      8.  Carm'ma  tli-verfa. 

Bush,  a  terra  ufed  for  feveral  (hrubs  of  the  fame 
kind  groviring  clofe  together  :  thus  we  fay,  a  Jur%e- 
iii/h,  bramble-biifl},   &c. 

Bush  is  fometimes  ufed,  in  a  more  general  fenfe, 
for  any  aflemblage  of  thick  branches  interwoven  and 
mixed  together. 

Bu  >H  alfo  denotes  a  coronated  frame  of  wood  hung 
out  as  a  fign  of  taverns.  It  takes  the  denomination 
from  hence,  that,  anciently,  figns  where  wine  was  fold 
were  hujhes  chiefly  of  ivy,  cyprefs,  or  the  like  plant, 
which  keeps  its  verdure  long.  And  hence  the  Eng- 
lifh  proverb,  "  Good  wine  needs  no  bujh." 

Burn'wg-BusH,  that  bu(h  wherein  the  Lord  appeared 
to  Mofes  at  the  foot  of  Mount  Horeb,  as  he  was  feed- 
ing his  father-in-law'g  flocks. 

As  to  the  perfon  that  appeared  in  the  bufii,  the  text 
faye,  "  That  the  angel  of  the  Lord  appeared  unto  him 
in  a  (lame  of  fire,  out  of  the  middle  of  the  bu(h  ;"  but 
whether  it  was  a  created  angel,  fpeaking  in  the  perfon 
of  God,  or  God  himfelf,  or  (as  the  moll  received  opi- 
nion is)  Chrift  the  Son  of  God,  has  been  matter  of 
fome  controverfy  among  the  learned.  Thofe  who  fup- 
pofe  it  no  more  than  an  angel,  feem  to  imply  that  it 
would  be  a  diminution  of  the  Majefty  of  God,  to  ap- 
pear upon  every  occafion,  efpecially  when  he  has  fuch 
a  number  of  celeftial  minifters,  who  may  do  the  bufi- 
nefs  as  well.  But  confidering  that  God  is  prefent 
everywhere,  the  notification  of  his  prefence  by  fome 
outward  fign  in  one  determinate  place  (which  is  all 
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BUSHEL,  a  meaiure  of  capacity  for  things  dry  ; 
as  grains,  pulfe,  dry  fruits,  &c.  containing  four  pecks, 
or  eight  gallons,  or  one-eighth  of  a  quarter. 

Dli  Cange  derives  the  word  from  bnjellus,  bujlellus, 
or  b'ljj'elhis,  a  diminutive  of  bu%,  or  buza,  ufed  in  the 
corrupt  Latin  for  the  fame  thing ;  others  derive  it 
from  biijfulus,  an  urn,  wherein  lots  were  caft  ;  which 
feems  to  be  a  corruption  from  buxulus.  Bujfellus  ap- 
pears to  have  been  firft  ufed  for  a  liquid  meafure  of 
wine,  equal  to  eight  gallons.  03o  libra:  faciunt  gala- 
nem  vini,  et  odo  galones  •vini  faciunt  buflellum  London, 
qua  ejl  oBava  pars  quarterii.  It  was  foon  after  tranf- 
ferred  to  the  dry  meafure  of  corn  of  the  fame  quantity. 
— Pondus  odo  librorum  frumentt  facit  buflellum,  de  qui' 
bus  oBo  conjijlit  quarterium. 

By  12  Henry  VII.  c.  .5.  a  bulhel  is  to  contain 
8  gallons  of  wheat  ;  the  gallon  8  pounds  of  wheat 
troy-weight;  the  pound  12  ounces  troy-weight;  the 
ounce  20  (hillings  ;  and  the  fterling  .32  grains,  or  corn 
of  wheat,  growing  in  the  midft  of  the  ear.  This  ftan- 
dard  bulhel  is  kept  in  the  Exchequer  ;  when  being 
filled  with  common  fpring  water,  and  the  water  mca- 
fured  before  the  houfe  of  commons  in  1696,  in  a  re- 
gular parallelopiped,  it  was  found  to  contain  21,456 
folid  inches  ;  and  the  faid  water  being  vreighed,  a- 
mounting  to  1131  ounces  and  14  penny-weights  troy. 
Befides  the  ftandard  or  legal  bufhel,  we  have  feveral 
local  bulhels,  of  different  dimenfions,  in  different  places. 
At  Abington  and  Andover,  a  bufhel  contains  nine 
gallons  :  at  Appleby  and  Penrith,  a  bulhel  of  peafe, 
rye,  and  wheat,  contains  16  gallons  :  of  barley,  big, 
malt,  mixt  malt,  and  oats,  20  gallons.  A  bufliel 
contains,  at  Carlille,  24  gallons ;  at  Chefler,  a  bulhel 
of  wheat,  rye,  &c.  contains  32  gallons,  and  of  oats 
40  :  at  Dorchefter,  a  bufhel  of  malt  and  oats  con- 
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tains  10  gallons ;  at  Falmouth,  the  burtiel  of  ftrickcn 
coale  is  l(j  gallons,  of  other  things  20,  and  ufually 
21  gallons  ;  at  Kingfto.i  upon  Thames,  the  bufhel 
contains  8,:  ;  at  Newbury  9;  at  Wycomb  aid  Rea- 
ding, 8i  ;  at  Stamtord,  16  gallons.  Houghton.  Col- 
lect, torn.  i.   n.  46.  p.  -12. 

At  Paris,  the  bulhel  is  divided  into  2  half-bufliels  ; 
the  half-bulhel  into  2  quarts  ;  the  quart  into  2  half- 
quarts ;  the  half-quart  into  2  litrons  ;  and  the  litron 
into  2  half-litrons.  By  a  fentence  of  the  provoil  of 
the  merchants  of  Paris,  the  buihel  is  to  be  8  inclies 
2y  linej  high,  and  10  inches  in  diameter;  the  quart 
4  inches  9  lines  high,  and  6  iuches  9  lines  wide  ;  the 
half-quart  4  inches  3  lines  higii,  and  5  inches  diame- 
ter ;  the  lition  Sy  inches  liigh,  and  3  inches  10  lines 
in  diameter.  Three  bufhels  make  a  minot,  6  a  mine, 
12  a  feptier,  and  I'lt  a  muid.  In  other  parts  of  France 
the  budiel  varies  :  14^  bufliels  of  Amboife  and  Tours 
make  the  Paris  ieptier.  Twenty  bulhels  of  Avignon 
make  3  Paris  feptiers.  Twenty  buihels  of  Blois  make 
1  Paris  feptier.  Two  bufhels  of  Bourdeaux  make  1 
Paris  feptier.  Thirty-two  buftiels  of  Rochel  make  19 
Paris  feptiers.  Oats  are  mealured  in  a  double  propor- 
tion to  other  grains  ;  fo  that  2t  buihels  of  oats  m.ake 
a  feptier,  and  24-8  a  muid.  The  buihel  of  oats  is  di- 
vided into  5  picotins,  the  picotin  into  2  half-quarts,  or 
4  litronf.  For  fait  4  bufliels  make  one  minot,  and  6  a 
feptier.  For  colls  8  buihels  make  a  minot,  16  a  mine, 
and  ?20  a  muid;  For  lime,  H  buihels  make  a  minot, 
and  48  minots  a  muid.  Such  were  the  meafures  by 
bufliel  before  the  revolution  ;  for  the  changes  that  have 
fince  taken  place,  fee  Measure  and  Weight. 

BUSTRIS,  in  jincicnt  Geography,  a  city  of  the 
Lower  Egypt,  to  the  fouth  of  Leontopolis,  on  that 
branch  of  the  Nile  called  Buliriticus :  Built  by  Bufi- 
ris,  noted  for  his  cruelty,  and  flain  by  Hercules,  (O- 
vid,  Virgil,  Diodorus  Siculus).  Strabo  denies  fuch  a 
tyrant  ever  exifted  ;  Ifocrates  has  written  his  panegyric. 
In  this  city  there  ftood  a  grand  temple  of  Itis,  which 
gave  it  the  appellation  of  the  city  of  Ihs.  It  was  de- 
ftroyed  o.i  a  revolt  by  Dioclellan. 

BUSIRITICUS  Fluvius,  in  Ancient  Geography, 
that  branch  of  the  Nile  which  empties  itfelf  at  the 
month,  called  Oftium  Pathmeticum,  or  Phatniticum, 
(Ptoleni)  )  ;  alio  a  part,  according  to  an  ancient  map, 
at  tiie  Oitium  Mindtfium  ;  this  river,  or  branch,  di- 
viding itfelf  at  Diofpolis  into  two  branches  ;  called 
Bufiriticus,  from  the  city  of  Bufiris,  which  flood  on 
its  left,  or  weft  branch.  It  is  the  fecond  branch  of  the 
Nile,  reckoning  from  the  eaft. 

BvRiruus  Nonios,  in  yincicrt  Geography,  a  prefec- 
ture, or  divifion  of  the  Lower  Egypt  ;  lo  called  fioiu 
the  city  Bufiris,   (Herodotus,  Pliny,   Ptolemy.) 

BUSITIii,  in  Ancient  Geography,  a  diftrift  of  Ara- 
bia Dtferta  ;  fo  called  from  Buo,  or  Bij/,  Nahor's  fe- 
cond fon  ;  the  country  of  Ehhu,  the  fourth  interlocu- 
tor in  Job  ;  called  Uu-ae/es,  by  the  Sepluagint. 

BUSKlN,  a  kind  of  (hoe,  fomewiiat  in  manner  of 
a  boot,  and  adapted  lo  either  foot,  and  worn  by  either 
iex.  This  part  of  drcfs,  covering  both  the  foot  and 
mid-leg,  was  tied  undtr.ieath  the  knee  ;  it  was  veiy 
rich  and  fine,  and  principally  uled  on  tlie  ftage  by  ac- 
tors in  tragedy.  It  was  of  a  quadrangular  form  ;  and 
the  fole  was  fo  thick,  as  that,  by  means  thereof,  men 
of  the  ordinary  ftature  might  be  raifed  to  the  pitch  and 
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elevation  of  the  heroes  they  perf  ):iat'jd.  The  colour 
was  generally  purple  on  the  ftage  ;  herein  it  was  dif- 
tinguiihed  from  the  fock  worn  in  comedy,  that  being 
only  a  low  cominoii  Ihoe.  The  bulkin  feems  to  have 
been  worn  not  only  by  aftors  but  by  girh,  to  raife 
their  heiprht  ;  travellers  and  hunters  aifo  made  ufe  of 
it,  to  d  fend  themfelvjs  from  the  mire.  In  claffic  au- 
thors, we  frequently  tind  the  bulkin  iifed  to  fignify 
tragedy  itfelf,  in  regard  it  was  a  mark  of  tragedy  on 
the  ftage.  It  was  alfo  to  be  undevftood  for  a  lofty 
ftrain  or  high  ftyle. 

BUSS,  in  maritime  affair?,  a  f.nall  fea  vefll-l,  ufcd 
by  us  and  the  Dutch  in  the  herring  filhery,  commonly 
from  48  to  60  tons  burden,  and  fometimcs  more  5  a 
bufs  has  two  fniall  (beds  or  cabins,  one  at  the  prow  aml- 
the  other  at  the  ftem  ;  that  at  the  prow  ferves  for  a 
kitchen.  Every  bufs  has  a  mafter,  an  affiftant,  a  matc» 
and  feamen  in  proportion  to  the  velfel's  fize  ;  the 
mafter  commands  in  chief,  and  without  his  exprefs  or- 
ders, the  nets  cannot  be  caft  or  taken  up  ;  the  af- 
fiftant has  the  command  after  him  ;  and  the  mate  next, 
whofe  bufinefs  is  to  fee  tlie  feamen  manage  their  rig- 
ging in  a  proper  manner,  to  mind  thofe  who  draw  in 
their  nets,  and  thofe  who  kill,  gut,  and  cure  the  her- 
rings as  they  are  taken  out  of  the  fea  :  the  feamen 
generallv  engage  for  a  whole  voyage  in  the  Ininp.  The 
provifions  which  they  take  on  board  the  buffes,  conlift 
commonlv  in  bifcuit,  oat  meal,  and  dried  or  fait  fiih  ; 
the  crew  being  content  for  the  reft  with  what  frefti  lifti 
they  catch.     See  Fisheries. 

Bust,  or  Bus  to,  in  Sculpture,  denotes  the  figure 
or  portrait  of  a  perfon  in  relievo,  thowing  only  the  head, 
Ihoulders,  and  llomacli,  the  amis  being  lopped  oif :  or- 
dinarily placed  on  a  pcdeftal  or  confole. 

In  ipeaking  of  an  antique,  we  fay  the  head  is  marble, 
and  the  buft  porphyry,  or  bronze,  that  is,  the  ftomach 
and  Ihoulders.  Felibien  obfei-ves,  that  though  in  paint- 
ing one  may  fay  a  figure  appears  in  bufto,  yet  it  is  not 
properly  called  a  iiijl,  that  word  being  Gonfined  to 
things  in  rehevo. 

The  buft  is  the  fame  with  what  xhi:  Latins  called 
Henna,  from  the  Greek  Hermes,  Mercury,  the  image 
of  that  God  being  frequently  reprefented  in  this  man- 
ner amongft  the  Athenians. 

Bust  is  alfo  uftd,  efpecially  by  the  Italians,  for  the 
trunk  of  a  human  body,  from  the  neck  to  the  hips. 

BviTA  GiiUica,  was  a  place  in  ancient  Rome,  wherein 
the  bones  of  the  Gauls,  who  firft  took  the  city,  and  were 
llain  by  Camilhis,  were  depofitcd.      It    differed    from 

BiiT.i  Galloriim,  a  place  on  the  Apennines,  thui 
called  by  rcafon  of  many  thoufands  of  Gauls  killed  there 
by  Fabius. 

BUSTARD.      See  Otis,   Ornitholcgy  Index. 

BUSTUARI/E  MoECHit,  according  to  fome,  wo- 
men tliat  were  hired  to  accompany  the  funeral  and  la- 
ment the  lols  of  the  deceafed  :  but  others  are  of  opi- 
nion, that  they  were  rather  the  more  common  profti- 
tutes,  that  llood  among  the  tombs,  graves,  and  other 
fuch  lonely  places. 

BUSTUARIIjin  Roman  antiquity,  gladiators  who 
fought  about  the  bnftum  or  funeral  pile  of  a  perion  of 
diftinttion,  that  the  blood  which  was  fpilt  might  fervc 
as  a  facritice  to  the  infernal  gods,  and  render  them 
more  propitious  to  the  manes  of  the  decealed.  This 
cuftom  was  introduced  in  the  room  of  the  more  inhu- 
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SostiiTA    nian  one  of  facrlticing  captives  at   t!ic  biillum,  or  on 
the  tombs  of  warriors. 

BUSTUM,  ill  antiquity,  denotes  a  pyramid  or  pile 
of  wood,  Wiiereon  were  anciently  placed  tlie  bodies  of 
tlic  deceafed,  in  order  to  be  burnt. 

The  Romans  borrowed  the  cullom  of  burning  their 
Jead  from  the  Greeks.  The  deceafed,  crowned  with 
flowers,  and  dreffed  in  his  richeft  habits,  was  laid  on  the 
buliiim.  Some  authors  fay,  it  was  only  called  bujlum, 
after  the  burning,  qunjl  bene  njlum:  before  the  burning 
it  was  more  properly  called /!)';•« ;  during  it,  rogiis ;  and 
afterwards,  liujlum.  Wlien  the  body  was  only  burnt 
there,  and  buried  elfewhere,  the  place  was  not  properly 
called  buf.um,  but  itjirhia,  or  u/lrlnum. 

BusTUM,  in  the  Campus  Martins,  was  a  ftrufturc 
whereon  the  emperor  Augullus  fiift,  and  alter  him  the 
bodies  of  his  fucceflors,  were  burnt.  It  was  built  of 
white  ftone,  furrounded  with  an  iron  pallifade,  and 
planted  witiiii.fide  with  alder  trees. 

Bus  rust  was  alfo  figurttively  applied  to  denote  any 
tomb.  Wlience  thofe  phrafes,  faccn  bujlum,  v'lolare 
i/ujium,  &c. 

BvsTiM  of  an  Altar,  was  the  hearth  or  place  where 
the  fire  was  kindled. 

BUTCHER,  a  perfon  who  flaughters  cattle  for  the 
t.fe  of  the  table,  or  who  cuts  up  and  retails  the  fame. 

Anu)ng  the  ancient  Romans,  there  were  three  kinds 
of  eltablifhed  butchers,  whofe  office  it  was  to  furniih 
the  city  with  the  neceflary  cattle,  and  to  take  care  of 
preparing  and  vending  their  fleih.  The  fuarii  provided 
hogs  ;  the  pecuarii  or  boarii,  other  cattle,  efpecially 
oxen  ;  and  under  thefe  was  a  fubordiuate  clafs,  whofe 
cfRce  was  to  kill,  called  lami,  and  carnificcs. 


bay,    from  win'ch    it   is   about   three  miles  diftunt.      It 
has  a  fmall  fort,  but  of  very  little  confequence. 

BUTE,  an  ifland  lying  to  the  well  of  Scotland,  be- 
ing  feparated  from  Cowal,  a  dillrid  of  Argylllhire,  on- 
ly by  a  uan-ow  channel.  In  length  it  is  about  18  miles; 
the  broadeft  part  from  call  to  well  is  abi.ut  five.  Part 
of  it  is  rocky  and  barren  ;  but  from  the  middle  fouth- 
wards,  the  ground  is  cultivated,  and  produces  peafe, 
oats,  and  barley.  Here  is  a  quarry  of  red  ftone,  which 
the  natives  have  ufed  in  building  a  fort  and  chapel  iil 
the  neighbourhood  of  Rothfay,  which  is  a  veiy  ancient 
royal  borough,  head  town  of  the  (hire  of  Bute  and  Ar- 
ran  ;  but  very  thi.ily  peopled,  and  maintained  chiefly 
by  the  herring  filhcry,  with  the  profits  of  wliich  all  the 
rents  of  this  ifland  are  chiefly  paid.  0:i  the  north  tide 
of  Rothfav,  are  the  ruins  of  an  ancient  fort,  with  iti 
drawbridge,  chapel,  and  banacks.  Here  are  likewife 
the  remains  of  fome  Da.iiili  towers.  The  natives  are- 
healthy  and  iiulnftiious,  fpeak  the  Erie  and  the  dia- 
lect  of  the  Lowlands  indiii'.rently,  and  profefs  the  Pro- 
teilant  religion.  The  iflrnd  is  divided  into  two  parifhes, 
accommodated  with  four  churches  ;  and  belongs  chiefly 
to  the  earl  of  Bute,  who  polfeffes  an  elegant  feat  on 
the  eaft  fide  of  the  ifiand..  The  name  of  this  ifle  has 
by  feveral  aulhirs,  and  in  different  pericdr,,  been  very 
differently  written,  as  Bete,  Both,  Bothe,  Boot,  but  now 
generally  Bute.  Our  ancient  writers  fuppofe  that  it 
derived  its  name  from  a  cell  erefted  therein  by  St  Bren- 
dan,  an  Irifii  abbot  who  flourifhed  in  the  6th  century, 
becaufe  in  his  language  fueh  a  cell  was  called  Both. 
It  is,  however,  probable,  that  this  name  was  of  great 
antiquity,  fince  we  find  it  denominated  Both  by  the 
anonymous  geographer  of  Ravenna.      It  wa^  from  very 


To  exercife  the  office   of  butcher   among  the  Jews  early   times    part   of   the    patrimony    of   the   Stuarts 

with  dexterity,  was  of  more  reputation  than  to  under-  large  poflefrions  in  it  were  granted   to  S:r  John  Stuart, 

Hand  tlie  liberal  arts  and  fciences.      They  have  a  book  fon  of  Robert   II.   by   his   beloved  miftrefs   Elizabeth 

concerning   (hamble-conftitution  ;    and   in   cafe   of  any  More  ;  and  it  has  continued   iu  that  line  to  the  prcfent 

dixBculty,  they  apply  to  fome  learned  rabbi  for  advice;  time. 

nor  was  any  allowed  to  praftife  this  art,  without  a  li-  BUTESHIRE,  comprehends  the  iilands  of  Bute, 
cenfe  in  form  ;  which  gave  the  man,  upon  evidence  of  Arran,  the  greater  and  leffer  Cumbray,  and  Inch-mar- 
his  a'.ilitles,  a  power  to  kill  meat,  and  others  to  cat  noc.  This  (hire  and  that  of  Caithncfs  feud  a  member 
what  he  killed ;  provided  he  carefully  read  every  w'eek  to  parliament  alter:iately.  The  earl  of  Bute  is  admi- 
for  one  year,  and  every  month  the  next  year,  and  ral  of  the  county,  by  commilfion  from  his  majefty  ;  but 
once  a  quarter  during  his  hfe,  the  conilitution  above-  no  way  dependent  on  the  lord  high  admiral  of  Scot- 
mentioned,  land :   fo  that   if  any  maritime   cafe   occurs  within  this 

We  have  fome  very  good  laws  for  the  better  regula-  jurifdiftion,   (even  crimes    of  as   high  a  nature  as  mur- 

tion  and  preventing  the  abufes  committed  by  butchers,  der  or  piracy),  his  lordfliip,  by  virtue  of  his  powers  as 


A  butcher  that  fells  fwine's  flefli  meafled,  or  dead  of 
the  murrain,  for  the  firfl  offence  fhall  be  amerced  ;  for 
the  fecond,  have  tiie  pillory  ;  for  ihe  third,  be  irapri- 
foned,  and  make  fine ;  and  for  the  fourth,  abjure  the 
town.  Butchers  not  felling  meat  at  reafonable  prices 
(liall  forfeit  double  the  value,  leviable  by  wairant  of  two 
juilices  of  the  peace.  No  butcher  (hall  kill  any  flefh 
in  his  fcalding-honfe,  or  wHthin  the  walls  of  London, 
on  pain  to  forfeit  for  every  ox  fo  killed  12d.  and  for 
every  other  beaft,  8d.  to  be  divided  betwixt  the  king 
and  the  profecutor. 

BvTcHER-Bird,  See  Lanius,  Ornithology  In- 
Jiex. 

BuTCHt.R- Broom.     See  Ruscus,  Botany /n^/f v. 

BiTcHhR-IJland,  in  the  Eail  Indies,  a  fmall  ifland 
about  two  miles  long  and  fcarce  one  broad.  It  has  its 
name  from  cattle  being  kept  there  for  the  uie  of  Bom- 


admiral,  is  fufiicient  iudge,  or  he  may  delegate  his  au- 
thority to  any  deputies. 

The  following  is  a  view  of  the  population  of  this 
county  at  two  different  periods,  taken  from  the  Statif- 
tical  Hillory  of  Scotland. 


Bute. 
Arran. 


Parifl}. 

f  Rothfay, 
\^  Kingarth, 
I  Kilbride, 
^_  Kilmorie, 

Total, 


Population. 

Population  in 

in  iTss. 

I7i)0— 1798. 

2222 

40S2 

998 

727 

1369 

25+5 

21 '27 

3259 

Gb66 

10,565 

6866 

Increafe, 

3697 

2 

BUTEO, 

Bur*. 
Butefl-.ire. 


Butto, 
Butler. 
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of  a  fpetics  of  Falco. 
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BLTTEO,  the  trivial   name 
See  Ormtholocy  Ind.x. 

BUTLER,  Charles,  a  native  of  Wycomb  in  the 
county  of  Bucks,  and  a  mafter  of  arts  in  Magdalen 
college,  Oxford,  puUlifhed  a  book  with  tl>is  title,  "  The 
priuciples  of  mufic  in  finging  and  fetting  ;  with  the 
twofold  ufe  thereof,  ecclefiallical  and  civil."  Quarto, 
London  1636.  The  author  of  this  book  was  a  perfon 
of  fingular  learning  and  ingenuity,  which  he  manifelled 
in  fuiidry  other  works  enumerated  by  Wood  in  the 
Athen.  Oxon.  Among  the  reft  is  an  Enghlh  grammar, 
publilhed  in  1633,  in  which  he  propofes  a  fcheme  of 
regular  orthography,  and  makes  ufe  of  charafters,  fome 
borrowed  from  the  Saxon,  and  others  of  his  own  in- 
vention, fo  fingular,  that  we  want  types  to  exhibit 
them  :  and  of  this  imagined  improvement  he  appeals  to 
have  been  fo  fond,  tliat  all  his  trafts  are  printed  in  like 
manner  with  his  grammar ;  tlie  confetiuence  whereof 
has  been  an  almofk  general  difguil  to  all  that  he  has 
written.  His  "  Principles  of  Mufic"  is,  however,  a 
vei-y  learned,  curious,  and  entertaining  book  ;  and,  by 
the  help  of  the  advertifement  from  the  printer  to  the 
reader,  prefixed  to  it,  explaining  the  powers  of  the  fe- 
veral  charafters  made  ufe  of  by  him,  may  be  read  to 
great  advantage,  and  may  be  confidered  a  judicious 
fupplement  to  Morley's  introduflion. 

Butler,  Samuel,  a  celebrated  poet,  was  the  fon 
of  a  reputable  Worceflerfhire  farmer,  and  was  born 
in  1612.  He  patTed  fome  time  at  Cambridge,  but 
was  never  matriculated  in  that  univerfity.  Return- 
ing to  his  native  countiy,  he  lived  lome  years  as  clerk 
to  a  juftice  of  peace  ;  where  he  found  fufficient  time  to 
apply  himfelf  to  hifton-,  poetry,  and  painting.  Being 
recommended  to  Elizabeth  couutefs  of  Kent,  he  enjoy- 
ed in  her  houfc,  not  only  the  ufe  of  all  kinds  of  books, 
but  the  converfation  of  the  givat  Mr  Selden,  who  oft- 
ten  employed  Butler  to  write  letters,  and  tranflate  for 
him.  He  lived  alfo  fome  time  with  Sir  Samuel  Luke, 
a  gentleman  of  an  ancient  family  in  Bedfordlhire,  and 
a  famous  commander  und^r  Oliver  Cromwell :  and  he 
is  fuppofed  at  this  time  to  have  wrote,  or  at  leail  to 
have  planned,  his  celebrated  Hud'ibras  ;  and  under  that 
charafter  to  have  ridiculed  the  knight.  The  poem  it- 
felf  furniil'.es  this  key  ;  where,  in  the  firll  canto,  Hu- 
dibras  fays, 

"  'Tis  fuller,  there  is  a  valiant  mamaluke 
'•  In  foreign  land  yclep'd  —         — 

*'  To  whom  we  oft  have  been  compar'd 
"  For  perfon,  parts,  addrefs,  and  beard." 

After  the  Reftoraticn,  Mr  Butler  was  made  fecretary 
to  the  earl  of  Carbury,  lord  prefident  of  Wales,  who 
appointed  him  ftevvard  of  Ludlow  caftle,  when  the  court 
wS  revived  there.  No  one  was  a  more  generous  friend 
to  him  than  the  earl  of  Dorfet  and  Middlcfex,  to 
whom  it  was  owing  that  the  court  tafted  his  Hud'tbras. 
He  had  promifes  of  a  good  place  from  t!ie  earl  of 
Clarendon,  but  they  were  never  aceompliflicd  ;  though 
the  king  was  fo  m.uch  pleafed  with  the  poem,  as  olt- 
ten  to  quote  it  pleafantly  in  converfation.  It  is  in- 
deed faid,  that  Charles  ordered  him  the  fum  of  30001. 
but  the  fum  being  expreflcd  in  figures,  fomebody, 
through  whofe  hands  the  order  pafTed,  by  cutting  off 
a  cypher,  reduced  it  to  3001.  which,  though  it  paffed 
t'ae   offices  without  fees,  proved  not   fufficient   to  pay 
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what  he  then  owed  ;  fo   that   Butler  was  not  a  (hilling     Hutkr. 
the  belter  foK  tlie   king's  bounty.      He  died  in  1680  :  Butltrag 
and   though  he   met  with   many   difappointmcnt;,  was         """ 
never  reduced  to    any  thing  like  want,  nor  did  he  die 
in  debt.      Mr  Granger  obferves,  that   Butler  "  ilands 
without  rival  in  burlefque  poetry.      His  Hudlbras  (favs 
he)   is   in   its  kind,  almoil  as  great  an  effort  of  genius, 
as  the  Paradjfe   Loll   itfelf.      It  abounds  with  uncom- 
mon learning,  new  rhimcs,  and  original  thoughts.      Its 
images   are  truly  and   naturally  ridiculous.      There   arc 
many  ilrokes  of  temporary  fatire,   and   fome  characters 
andallnfions  which  cannot  be  diicovered  at  this  diftance 
of  time."  ,' 

BuTi.ER,  Joftph,  late  bifhop  of  Durham,  a  pre- 
late diftingiiifhed  by  his  piety  and  learning,  was  the 
youngell  Ion  of  Mr  Thomas  Butler,  a  reputable  fhop- 
keeper  at  Wantage  in  Berkfliire,  where  he  was  bom 
in  the  year  1692.  His  father,  who  was  a  Prefbyterian, 
olilerving  that  he  had  a  ftrong  inclination  to  learning, 
after  his  being  at  a  grammar-ichool,  fent  him  to  an  a- 
cademy  in  Gloucefterfhire,  in  order  to  qualify  him  for 
a  diffenting  minifter  ;  and  while  there,  he  wrote  fome 
remarks  on  Dr  Clarke's  firft  fermon  at  Boyle's  lefture. 
Afterward?,  refolving  to  conform  to  the  eilablilhed 
church,  he  lludied  at  Oriel  college,  where  lie  contraft- 
cd  an  intimate  friendlhip  with  Mr  Edward  Talbot,  fon 
of  the  biihop  of  Durham,  and  brother  to  the  lord  chan- 
cellor, who  laid  the  foundation  of  his  fubfequent  ad- 
vancement. He  was  firfl  appointed  preacher  at  the 
Rolls,  and  redlor  of  Haughton  and  Stanhope,  two  rich 
benefices  in  the  bilhopric  of  Durham.  He  quitted  the 
Rolls  in  1726;  and  pubiiihed  in  8vo,  a  volume  of  fer- 
mons,  preached  at  that  chaptl.  After  this  he  con- 
ftantly  refided  at  Stanhope,  in  the  regular  difcharge  of 
all  the  duties  of  his  office,  till  the  year  1733,  when  he 
was  called  to  attend  the  lord  chancellor  Talbot  as  his 
chaplain,  who  gave  him  a  prebend  in  the  ch'.irch  of 
Rocheiter.  In  the  year  1736,  he  was  appointed  clerk 
of  the  clofet  to  Queen  Caroline,  whom  he  attended 
every  day,  by  her  majefty's  fpecial  command,  from  fe- 
ven  to  nine  in  the  evening.  In  1738  he  was  appcjinted 
to  the  billiopric  of  Briilol ;  and  not  long  afterwards  to 
the  dcanry  of  St  Paul's,  London.  He  now  refiifned  his 
living  of  Stanhope.  In  the  year  174-6,  he  was  made 
clerk  of  the  clofet  to  the  king;  and  in  1750,  was 
tranllated  to  Durham.  This  rich  preferment  he  en- 
joyed but  a  fliort  time  ;  for  he  died  at  Bath,  June  16, 
17.52.  His  corpfe  was  interred  in  the  cathedral  at 
Briilol  ;  where  there  is  a  monument,  with  an  iufcrip- 
tion,  erefted  to  his  memory.  He  died  a  bachelor. 
His  deep  learning  and  eomprehenfive  mind  appear  iut- 
ficiently  in  his  writings,  particularly  in  that  excellent 
treatife  entitled.  The  Analogy  of  Religion,  natural  and 
revealed,  to  the  Confiitut'wn  and  Cuurj'e  of  Aature,  pub- 
hlhedin  8vo,  1736. 

Butler,  the  name  anciently  given  to  an  ofBcer  in 
the  court  of  France,  being  the  fame  as  the  grand  echan- 
fon,  or  great  cupbearer  of  the  prefent  times. 

BuTLtR,  in  the  common  acceptation  of  the  word," 
is  an  officer  in  the  houfes  of  princes  and  great  men, 
whofe  principal  bufinefs  is  to  look  after  the  vrine,  plate, 
&c. 

BUTLER  AGE  of  wine,  is  a  duty  of  2s.  for  eveiy 
ton  of  wine  imported  by  merchant  itrangers  ;  being  a 
compofition  in  lieu  of  the  liberties  aad  freedoms  grant- 
ed 
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cd  to  them  by  King  Jnhn  and  Edward  I.  by  a  charter 
called  charta  mercatoria. 
J  Butlcrage  was  originally  the  only  cullom  that  was 
pavabie  upon  the  importation  of  wines,  and  was  taken 
and  received  bv  virtue  of  the  regal  prerogative,  for  the 
proper  ufe  of  the  crown.  But  for  many  years  pail, 
there  having  been  granted  by  parliament  lubfidies  to 
the  kings  of  England,  and  the  duty  of  butlcrage  not 
repealed,  but  confirmed,  they  have  been  pleafed  to  grant 
the  fame  way  to  fome  noblemen,  who  by  virtue  of 
fuch  grant,  are  to  enjoy  the  full  benefit  and  advantage 
thereof,  and  may  caufe  the  fame  to  be  coUefted  in  the 
fame  manner  that  the  kings  themfelves  were  formerly 
wont  to  do. 

BUTMENT.  Bntments  of  arches  are  the  fame  with 
buttreffes.  Tiiey  anfwer  to  what  the  Homans  aWfub- 
Ikas,  the  French  cuL:es  and  butees. 

BuTMENTS,  or  Ahxitmenis,  of  a  bridge,  denote  the 
two  maflives  at  the  end  of  a  bridge,  wht-reby  the  two 
extreme  arches  are  fuftained  and  joined  with  the  fliore 
on  either  fide. 

BUTOMUS,  the  Flowering-rush,  or  Water- 
glaHiole.      See  Botany  Index. 

BUTRINTO,  a  port-tuwn  of  Epirus,  or  Canina, 
in  Turkey  in  Europe,  fituated  oppofite  to  the  ifland  of 
Corfu,  at  the  entrance  of  the  gulf  of  Venice.  E. 
Long.  20.  40.  N.  Lat,  39.  45. 

BUTT  is  ufed  for  a  veffel,  or  meafure  of  wine,  con- 
taining two  hoglheads,  126  gallons;  othcrwife  call- 
ed pipe.  A  butt  of  currants  is  from  1500  to  2'200 
pounds  weight. 

BiTTi,  or  Bvll-ends,  in  the  fea-Ianguage,  are  the 
fore-ends  of  all  planks  under  water,  as  they  rife,  and 
are  joined  one  end  to  another. — Biitt-eiids  in  great  (hips 
ate  moft  carefully  bolted;  for  if  any  one  of  them  fliould 
fpring  or  give  way,  the  leak  would  be  very  dangerous 
and  difficult  to  flop. 

Butts,  the  place  where  archers  meet  with  their 
bows  and  arrows  to  fhoot  at  a  mark,  which  is  called 
fhooting  at  the  lutts  i  (See  Archiry). — ^Alfo  hutts 
are  the  fhort  pieces  of  land  in  arable  ridges  and  fur- 
rows. 

BUTTER,  a  fat  unftuous  fubfcance,  prepared  from 
milk  by  beating  or  churning. 

It  was  late  ere  the  Greeks  appear  to  have  had  any 
notion  of  butter ;  their  poets  make  no  mention  of  it, 
and  are  yet  frequently  fpeaking  of  milk  and  cheefe. 

The  Romans  ufed  butter  no  othcrwife  than  as  a  me- 
dicine, never  as  a  food. 

According  to  Beckman,  the  invention  of  butter  be- 
longs neither  to  the  Greeks  nor  the  Romans.  The 
fornier,  he  thinks,  derived  their  knowledge  of  butter 
from  the  Scythians,  the  Thracians  and  Phrygians  ;  and 
tlie  latter  from  the  people  of  Germany. 

The  ancient  Chriftians  of  Egypt  burnt  butter  in 
their  lamps  initcad  of  oil  ;  and  in  the  Roman  churches, 
it  was  anciently  allowed,  during  Chrirtmas  time,  to 
burn  butter  inftead  of  oil,  on  account  of  the  great  con- 
fumption  of  it  otherwife. 

Butter  is  the  fat,  oily,  and  inflammable  part  of  the 
milk.  This  kind  of  oil  is  naturally  diftributed  through 
all  the  fuhftance  of  the  milk  in  ver)-  fmall  particles, 
which  are  interpofed  betwixt  the  cafeous  and  fcrous 
paits,  aniongft  which  it  is  fufpended  by  a  flight  adhe- 
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fion,  but  without  being  dilTolvcd.      It  is  in  the  fame  ftate     Buttfr. 
in   which  oil  is  in   emulfions ;    hence  the  fame  white-    '     '~~" 
uefs  of  milk  and  emulfions  ;    and  hence,  by  reft,   the 
oily  parts  feparate  from  both  thefe  liquors  to  the  fur- 
face,  and  form  a  cream.      See  Emulsion. 

When  butter  is  in  the  ftate  of  cream,  its  proper  oily 
parts  are  not  yet  fufiiciently  united  together  to  form 
a  homogeneous  m.afs.  They  are  ftill  half  feparated  by 
the  interpofition  of  a  pretty  large  quantity  of  ferous 
and  cafeous  particles.  The  butter  is  completely  form- 
ed by  prcfling  out  thefe  heterogeneous  parts  by  means 
of  coritinued  percufCon.  It  then  becomes  an  uniform 
foft.  mafs. 

Frelli  butter  which  has  undergone  no  change,  ha8 
fcarce  any  fmell ;  its  tafte  is  mild  and  agreeable  ;  it 
melts  with  a  weak  heat,  and  none  of  its  principles  are 
difengaged  by  the  heat  of  boihng  water.  Thefe  pro- 
perties prove,  that  the  oily  part  of  butter  is  of  the  na- 
ture of  the  fat,  fixed,  and  mild  oils  obtained  from  many 
vegetable  fubftances  by  expreffion.  See  Oils. — The 
half  fluid  confillence  of  butter,  as  of  moft  other  con- 
crete oily  matters,  is  thought  to  be  owing  to  a  con- 
fiderable  quantity  of  acid  united  with  the  oily  part ; 
which  acid  is  fo  well  combined,  that  it  is  not  perceptible 
while  the  butter  is  frefh  and  has  undergone  no  change  ; 
but  when  it  grows  old,  and  undergoes  fome  kind  of 
fermentation,  then  the  acid  is  difengaged  more  and 
more;  and  this  is  the  caufe  that  butter,  hke  oils  of  the 
fame  kind,  becomes  rancid  by  age. 

Butter  is  conftantly  ufed  in  food,  from  its  agreeable 
tafte  ;  but  to  be  wholefome,  it  muft  be  very  frefh  and 
free  from  rancidity,  and  alfo  not  fried  or  burnt  ;  other- 
wife  its  acrid  and  even  cauftic  acid,  being  difengaged, 
diforders  digeftion,  renders  it  difEcult  and  painful,  ex- 
cites acrid  empyreumatic  belchings,  and  introduces 
much  acrimony  into  the  blood.  Some  perfons  have 
ftomachs  fo  delicate,  that  they  are  even  affefted  witli 
thefe  inconveniencies  by  frefh  butter  and  milk.  This 
obfervation  is  alfo  applicable  to  oil,  fat,  chocolate,  and 
in  general  to  all  oleaginous  matters. 

For  the  making  of  butter  fee  Agriculture  Index. 

The  trade  in  butter  is  very  confiderable.  Some  com- 
pute 50,000  tons  annually  confumed  in  London.  It 
is  chiefly  made  within  40  miles  round  the  city.  Fifty 
thoufand  firkins  are  faid  to  be  fent  yearly  from  Cam- 
bridge and  Suffolk  alone  :  each  firkin  containing  561bs. 
Utoxeter  in  StafFordfhire  is  a  market  famous  for  good 
butter,  infomuch  that  the  London  merchants  have 
elfablidied  a  faftory  there  for  that  article.  It  is 
bought  by  the  pot,  of  a  long  cylindrical  form,  weigh- 
ing 14lb. 

Shower  of  Butter.  Naturalifts  fpeak  of  fhowers 
and  dews  of  a  butyraceous  fubftance.  In  1695,  there 
fell  in  Ireland,  during  the  winter  and  enfuing  fpring, 
a  thick  yellow  dew,  which  had  the  medicinal  properties 
of  butter. 

Butter,  among  chemifts,  a  name  given  to  feveral 
preparations,  on  account  uf  their  confiftence  refembling 
that  of  butter  ;  as  butter  of  antimony,  &c.  See  Che- 
mistry Index* 

BuTTF.R-Bur.     See  Tussilago,  Botany  Index. 

Bi'TTFR-Milk,  the  milk  which  remains  after  the  but- 
ter is  produced  by  churning.     Butter-milk  is  efteemed  an 
excellent  food,  in  the  fpring  cfpccially,  and  is  particu- 
larly 
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larly  iTcnmmeiulcd  ill ';e6lic  tevcrs.  Same  make  curds 
ot  buUcr-miLk,  by  pouting  ii.to  it  a  quantity  of  ncw- 
Jiiilk  hot. 

;        Ih'TTKk-Jl'ort.       Sffe  PiNGUICULA,  EoTANV  ItldrX. 

EUTTERFL.Y,  the  Englifli  name  of  a  numerous 

gc:;ii3  of  ii.iefts.     See  Papilio,  Entomology  Index. 

Bc'TTSKur-Ske/L       See    Voluta,    Conchology 

?,hlhod of  prefcr-oing  Buttf.rfuf.s.      See  Insects. 

Metbfid  oj'-mah'mg  Pidniis  of  BcTTh*tUFS.  "  Take 
butterflies  or  field  mollis,  either  thofe  catched  abroad, 
or  fuch  a;i  are  taken  in  caterpillars  and  nurfed  in  the 
'  houfe  till  they  be  flies  ;  clip  off  their  wingb  ver)'  clcfe 
.to  their  bodi.-s,  and  lay  them  oh  clean  paper,  in  the 
Xorm  of  a  butterfly  when  flying  ;  then  have  ready  pre- 
pared gum  arabic  that  hath  been  fon-^  time  diflolved  in 
water,  and  is  pretty  thick ;  if  you  put  a  drop  of  ox- 
gall into  a  fjKionful  of  this,  it  will  be  better  for  the 
.ule  ;  temper  them  well  with  your  finger,  and  fpread  a 
Jittle  of  it  on  a  piece  of  thin  white  paper,  big  enough 
to  take  Tjoth  fides  of  your  fly  ;  when  it  begins  to  be 
clammy  under  your  finger,  the  paper  is  in  proper  order 
10  take  the  feathers  from  the  wings  of  the  fly  ;  then 
lay  the  gummed  fide  on  the  wings,  and  it  will  take 
ihem  up  :  then  double  your  paper  fo  as  to  have  all  the 
wings  between  the  paper ;  then  lay  it  on  a  table,  prcf- 
ling  it  clofe  with  your  fingers;  and  you  may  rub  it 
^•ently  willi  fame  fmooth  hard  thing ;  then  open  the 
paper  and  take  out  the  wings,  which  will  come  forth 
tranfparcnt :  the  down  of  the  upper  and  under  fide  of 
the  wings,  flicking  to  the  gummed  paper,  form  ajufl; 
likenefs  of  both  fides  of  the  wings  in  their  natinal 
f  lapes  and  colours.  The  nicety  of  taking  off  flies  de- 
pends on  a  jutt  degree  of  moiihire  of  the  giuiimed  paper: 
for  if  it  be  too  wet,  all  aIII  be  blotted  and  confufed  ; 
and  if  too  dry,  your  paper  will  ftick  fo  fall  together, 
that  it  will  be  torn  in  feparation.  When  you  have 
opened  your  gummed  papers,  and  they  are  dry,  you  muft 
draw  the  hodies  from  the  natural  ones,  and  paint  them 
in  water  colours  :  you  mufl;  take  paper  tliat  will  bear 
ink  very  well  for  thii  ufe^  for  finking  paper  will  fe- 
parate  with  the  reft,  and  fpoil  all." 

BUTTi^RIS,  in  the  mauc;ge,  an  inftrument  of  fleel, 
fitted  to  a  wooden  handle,  wiierewith  ihty  pare  the 
foot,  or  cut  off  the  hoof,  of  a  horfe. 

BUTTOCK  of  a  Ship,  is  that  part  of  her  which  is 
her  breadth  right  aftern,  from  the  tack  upwards  ;  and 
a  fhip  is  faid  to  have  a  broad  or  a  narrow  buttock, 
according  as  Ihe  is  built  broad  or  narrow  at  the  tran- 
fum. 

BUTTON,  an  article  in  drefs,  whofe  form  and  ufe 
are  too  well  known  to  need  defcription.  They  are 
made  of  various  materials,  as  mohair,  filk,  horfe  hair, 
-nietal,  &c. 

Method  of  v.aLing  common  BiltOKS.  Common  but- 
tons are  generally  made  <;f  mohair ;  fome  indeed  are 
niade  of  filk,  and  others  of  thread ;  but  the  latter  are 
of  a  vei-y  inferior  fort.  In  order  to  make  a  button, 
the  moliair  muft  be  previoufly  wound  on  a  bobbin  ; 
and  the  mould  fixed  to  a  board  by  means  of  a  bodkin 
thruft  through  the  hole  in  the  middle  of  it.  This  be- 
ing done,  the  workman  wraps  the  mohair  round  the 
mould  in  thiee,  four,  or  fix  columns,  according  to  the 
button. 

Horfe-hair  Butot^s.     The  moulds  of  thefe  buttons 


3     ]  BUT 

arc  covered  with  a  kind  of  ihifT  compcfod  of  filk  and  ButtftB. 
hair;  the  warp  being  bclladine  fiik,  and  the  llioot  horfe  '  * 
hair.  This  IhifT  is  wove  with  two  felvages,  in  the  fame 
manner  and  in  the  iame  loom  as  ribbands.  It  is  then 
cut  into  fquare  pieces  proportional  to  the  fize  of  the 
button,  wrajipcd  round  tlie  mouldc,  and  the  felvages 
ftitched  together,  which  form  the  under  part  of  the 
button. 

Cl.anfmg  of  Buttcks.  A  button  is  not  finiflied 
when  it  comes  from  the  maker's  hands;  the  Uiperfluous 
hair  and  hubs  of  (ilk  mull  be  talcen  off,  and  the  but- 
ton rendered  glofTy  and  beautiful  before  it  can  be  fold. 
This  is  done  in  the  ioliowiug  manner :  A  quantity  of 
buttons  are  put  into  a  kind  of  iron  fieve,  called  by 
workmen  a  y/rijci/y  3».r.  Then  a  little  fpirit  of  wine 
being  poured  into  a  kind  of  fliallov.'  iron  di/h,  and  fet 
on  iiie,  the  workman  moves  and  Ihakes  the  fingeing 
box,  containing  the  buttons,  briiklv  over  the  flame  of 
the  fpirit,  by  which  the  fuperfiuous  hairs,  hubs  of  filk, 
&c.  are  burnt  off,  without  damaging  the  button-. 
Great  care,  however,  muft  be  taken  that  the  buttons 
in  the  fingeing  box  be  kept  continually  in  motion  ;  for 
if  they  are  fuffered  to  reft  over  the  flame,  they  will  im- 
mediatelv  burn.  When  all  thefe  loofe  hairs,  &ic.  are 
burnt  off  by  the  flame  of  the  fpirit,  the  buttons  are  tak- 
en out  of  the  fingeing  box,  and  put,  with  a  proper 
quantity  of  the  crumbs  of  bread,  into  a  leather  bag, 
about  three  feet  long,  and  of  a  conical  fluipe;  the  mouth 
or  fmaller  end  of  which  being  tied  up,  the  workman 
takes  one  of  the  ends  in  one  hand,  and  the  other  in  the 
other,  and  fhakes  the  hand  brilkly  with  a  particular 
jerk.  This  operation  cleanfes  the  buttons,  renders  them 
verj'  glofly,  and  fit  fur  iale. 

Gold-twifl  Bv-TtoNS.  The  mould  of  thefe  buttons 
i^  firft  covered  in  the  fame  manner  with  that  of  common 
buttons.  This  being  done,  the  whole  is  covered  with 
a  thin  plate  of  gold  or  filver,  and  then  wrought  over 
of  different  forms,  with  purple  and  gimp.  The  former 
is  a  kind  of  thread  compofed  of  fiik  and  gold  wire 
twifted  together ;  and  the  latter,  capillary  tubes  of 
gold  or  filvsr,  about  the  tenth  of  an  inch  long.  Thefe 
are  joined  together  by  means  of  a  fine  needle,  filled 
with  filk,  thruft  through  their  apertures,  in  the  fame 
manner  as  beads  or  bugles. 

The  mnmtcr  of  iiuiking  Metal  BvTTons.  Tlie  metal 
with  which  the  moulds  are  intended  to  be  covered  is 
firft  call  into  fmall  ingots,  ard  then  flatted  into  thin 
plates  or  leaves,  of  the  thicknefs  intended,  at  the  flat- 
ting mills  ;  after  which  it  is  cut  into  fmall  round  pieces 
proportionable  to  the  fize  of  the  mould  they  are  intend- 
ed to  cover,  by  means  of  proper  punches  on  a  block 
of  wood  covered  with  a  thick  plate  of  lead.  Each  piece 
of  metal  thus  cut  out  of  the  plate  is  redL:ced  into  the 
form  of  a  button,  by  beating  it  fuccellively  in  feveral 
cavities,  or  concave  moulds,  of  a  fpheiical  form,  with 
a  conveK  puncheon  of  iron,  always  beginning  with  the 
fhalloweft  cavity  of  the  mould,  and  proceeding  to  the 
deeper,  till  the  plate  has  acquried  the  intended  form  : 
and  the  better  to  manage  fo  thin  a  plate,  they  form  ten, 
twelve,  and  fometimes  even  twenty-four,  to  the  cavities, 
or  concave  moulds,  at  once  ;  often  nealing  the  metal 
during  the  operation,  to  make  it  more  dtnflile.  This 
plate  is  generally  called  by  workmen  the  cap  of  the  but- 
ton. 

The  form  being  thus  given  to  the  plates  or  caps, 

they 
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tliev  ilrike  the  iiitended  itnprcflion  on  the  convex  fide, 
"  b)'  means  of  a  limilnr  iron  puiicht-on,  in  a  kind  of  mould 
ene;raveu  en  crcux,  either  by  the  hammer  or  the  prcfs 
ufed  in  coining.  The  cavity  or  mould,  wherein  the 
imprelFion  is  to  be  made,  is  of  a  diameter  and  depth 
fuitable  to  the  fort  of  button  intended  to  be  ilnick  in 
it  ;  each  kind  requiring  a  pariicular  mould.  Between 
the  puncheon  and  tlie  plate  is  placed  a  thin  piece  of 
lead,  called  by  workmen  a  /jo/j,  which  greatly  contri- 
butes to  the  taking  uiT  all  the  llrokes  of  the  eng-rav- 
ing  ;  the  lead,  by  realon  of  its  foftnefs,  ealily  giving 
way  to  the  parts  that  have  relievo,  and  as  eafdy  infmu- 
ating  itL'if  into  the  traces  or  indentures. 

The  pl.ite  thus  prepared  makes  the  cap  or  fliell  of 
the  button.  The  lower  part  is  formed  of  another  plate, 
in  the  lame  manner,  but  much  fl.itter,  and  without  any 
imprefp.on.  To  the  lall  or  imder  plate  is  foldered  a 
fmall  eye  made  of  wire,  by  which  the  button  is  to  be 
failened. 

The  two  plates  being  thus  finilhed,  they  are  foldered 
together  witli  foft  folder,  and  then  turned  in  a  lathe. 
Generally  indeed  they  ufe  a  wooden  mould,  inftead  of 
the  under  plate  ;  and  in  order  to  faften  it,  they  pafs  a 
tlircad  or  gut  acrofs,  through  the  middle  of  the  mould, 
and  fill  the  cavity  between  the  mould  and  the  cap  with 
cement,  in  order  to  render  tlie  button  linn  and  fohd  ; 
for  the  cement  entering  all  the  cavities  formed  by  the 
rehevo  of  the  other  fide,  fuftains  it,  prevents  its  flatten- 
ing, and  preferves  its  bofle  or  defign. 

Button,  in  the  manege.  Button  of  the  reins  of  a 
bridle,  is  a  ring  of  leather,  with  the  reins  pafTed  through 
it,  which  runs  all  along  the  length  of  the  reins.  To 
put  a  horfe  under  the  button,  is  when  a  horfe  is  (top- 
ped without  a  rider  upon  his  back,  the  reins  being  laid 
on  his  neck,  and  the  button  lowered  fo  far  down  that 
the  reins  bring  in  the  horfe's  head,  and  fix  it  to  the  true 
pofture  or  carriage.  It  is  not  only  the  horfes  which 
are  managed  in  the  hand  that  mull  be  put  under  the 
button  ;  for  the  fame  n^ethod  muil:  be  taken  with  fuch 
horfes  as  are  bred  between  two  pillars,  before  they  are 
backed. 

BuTTos-Wood^  See  Cephalanthus,  Botany 
Index. 

Button' s-Boy,  the  name  of  the  north  part  of  Hud- 
fon's  bay,  in  North  America,  by  which  Sir  Thomas 
Button  attempted  to  find  out  a  north-well  paffage  to 
tlie  Eaft  Indies.  It  lies  between  80°  and  100°  well 
longitude,  and  between  60°  ind  66°  north  latitude. 

Bi'TTON-Sione,  in  Natural  Hiftory,  a  kind  of  figured 
{lone,  fo  denominated  from  its  refembling  the  button 
of  a  garmenti  Dr  Hook  gives  the  figure  of  three  forts 
of  button-ftones,  which  feem  to  have  been  nothing  elfe 
but  the  filling  up  of  three  feveral  forts  of  (hells.  They 
are  all  of  them  very  hard  flints;  and  have  this  in  com- 
mon, that  they  confid  of  two  bodies,  which  feem  to 
have  been  the  filling  up  of  two  holes  or  vents  in  the 
(hell.  .DrPlot  defcribes  a  fpecies  finely  llriated  from 
the  top,  after  the  manner  of  fome  hair  buttons.  This 
name  is  alfo  given  to  a  peculiar  fpecies  of  date  found 
in  the  marquifate  of  Bareith,  in  a  mountain  called 
Fichlelberg  ;  which  is  extremely  diiferent  from  the 
common  forts  of  (late,  in  that  it  runs  w  ith  great  eafe 
into  glafs  in  five  or  fix  hours  time,  without  '  he  audi- 
tion of  any  fait  or  other  foreign  (nbllaiice,  to  prumote 
its  vitrification,  as  other  ftones  require.     It  coiituiiis  ia 
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itfclf  all  the  principles  of  glafs,  and  really  has  mixed  iit    Buttrct* 
its  fuhllance  the  things  nccelTary  to  be  added  to  pro-  II 

mote  the  fufion  of  other  ftony  bodies.  The  S\vede3 ,  ^"^'°"-  . 
and  Germans  make  buttons  of  tke  glafs  produced  from 
it,  which  is  very  black  and  (hining,  and  it  has  hence  its 
name  hullon-Jione.  They  make  feveral  other  things  al- 
fo of  this  glafs,  as  the  handles  of  knives  and  the  like, 
and  fend  a  large  quantity  of  it  unwrought  in  round 
cakes,  as  it  cools  from  the  fufion,  into  Holland. 

BUTTRESS,  a  kind  of  butincnt  built  archwife,  or 
a  mafs  of  Itone  or  brick,  ferving  to  prop  orfupport  the 
fides  of  a  building,  wall,  S:c.  on  the  outfide,  where  it  is 
either  very  high,  or  has  any  confiderable  load  to  fultain 
on  the  other  fide,  as  a  bank  of  earth,  &c. — Bnttrcfres, 
are  ufed  againfl  the  angles  of  llecples  and  other  build- 
ings of  Hone,  ice.  on  the  outfide,  and  along  the  walls 
of  fuch  buildings  as  have  great  and  heavy  roofs,  which 
would  be  fubjert  to  thrull  the  walls  out,  unlefs  very 
thick,  if  no  buttreflfes  were  placed  againll  them.  They 
are  alfo  placed  for  a  fupport  and  butment  againft  the 
feet  of  fome  arches,  that  are  turned  acrofs  great  halls 
in  old  palaces,  abbeys,  &c. 

BUTUS,  in  Ancient  Geography,  a  town  of  Lower 
Egypt,  on  the  well  fide  of  the  branch  of  the  Nile, 
called  Thermuthiacus  ;  towards  the  mouth  called  OJlium 
Sehennyl'icum  :  in  this  town  Hood  an  oracle  of  Latona, 
(Strabo,  Herodotus).  Ptolemy  places  Butus  in  the 
Nomos  Phthenotes  :  it  is  alfo  called  Bulo,-vs,  (Hero- 
dotus, Stephanus).  It  had  temples  of  Apollo  and 
Diana,  but  the  largcft  was  that  of  Latona,  where  the 
oracle  ilood. 

BUTZAW,  a  town  of  Lower  Saxony,  in  Germany  ;. 
it   Hands   upon    the   river   Varnovv,   on  the   road  from 
Schwerin   to  Rollock,  Ij'ing  in  E.    Long.   13.  12.  N. 
Lat.  54'.  50. 

BUVE  FTE,  or  Beuvette,  in  the  French  laws,  an 
eftabliflied  place  in  every  court,  where  the  lawyers 
and  counlellors  may  retire,  warm  themfelves,  and  take 
a  glafs  of  wine  by  way  of  refrelhment,  at  the  king's 
charge.  There  is  one  for  each  ceurt  of  parliament, 
but  thefe  are  only  for  perfons  belonging  to  that  body  ; 
there  are  others  in  the  palals,  whither  other  perfons  al- 
fo refort. 

BUXENTUM,  (Livy,  Velleius,  Ptolemy,  Mela, 
PHny)  ;  Pyxus,  (Strabo,  Phny)  ;  a  town  of  Lucania, 
firll  built  by  the  people  of  Mefifana,  but  afterwards  de- 
felted,  (Strabo).  A  Roman  colony  was  fent  thither,, 
(Livy,  Velleius)  :  and  when  found  (lill  thin  of  inhabi- 
tants, a  new  colony  was  fent  by  a  decree  of  the  fenate. 
Its  name  is  from  luxtis,  the  box-tree,  growing  plenti- 
fully  there.  Strabo  fays,  the  name  Pyxus  includes  a 
promontory,  port,  and  river,  under  one.  Now  PuHcaJiro, 
in  the  Hither  Principato  of  Naples.  E.  Long.  1.5.40. 
N.  Ldt.  40.  20. 

BUXTON,  a  place  in  the  peak  of  Dcrbyfliire,  ce- 
lebrated for  its  medicinal  waters,  and  lying  in  VV.  Long. 
0.  20   N.  Lat.  53.  20. 

1 1  has  been  always  believed  by  our  antiquariei,  that 
the  Romans  were  acquainted  with  thefe  wells,  and  had 
frequented  thorn  much,  as  there  ii  a  military  way  ilill 
vifible,  c-.dled  tin  But'i-gate,  from  Burgh  to  this  place. 
This  was  verified  about  50  years  ago,  wlicn  Sir  Thomas 
Lelves,  of  Chediiri*,  in  memory  of  a  cure  he  received 
here,  caufed  an  arch  to  be  ertfted  ;  in  digging  the 
foandatioii  for  wiiJcli,  they  came  to  the  reraaii:s  of  a 

foUd 
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Buxton,  folid  and  magnificent  ftriifture  of  Roman  worknii'.n- 
•  rtiip  ;  and  in  other  places   of  the  neighbourhood,  very- 

capacious  leaden  velTels,  and  other  utenfils  of  Roman 
worknianfhip,  have  been  difcovered.  Thefe  waters 
have  always  been  reckoned  inferior  to  thofe  in  Somsr- 
fetdiire  ;  but  fecm  never  to  have  been  totally  difufed. 
They  are  mentioned  by  Leland,  as  well  known  ^00 
years  ago  ;  but  it  is  certain  they  were  brought  into 
greater  credit  bv  Dr  Jones  in  157-j  and  by  George 
■earl  of  Shrewfbur^',  who  erccled  a  building  over  the 
bath,  then  compofed  of  nine  fprings.  This  building 
was  afterwards  pulled  down,  and  a  more  commodious 
one  ereiilcd  at  the  expence  of  the  earl  of  Devonfliire. 
In  doing  this,  however,  the  ancient  regifter  of  cures 
drawn  up  by  the  bath-warden,  or  phyfician  attending 
the  baths,  and  fubfcrlbed  by  the  hands  of  the  patients, 
vas  loft. 

The  warm  waters  of  Buxton  are,  the  bath,  confift- 
ing  of  nine  fprings,  as  already  mentioned,  St  Ann's 
■well,  and  St  Peter's  or  Bingham  well.  St  Ann's  well 
rifes  at  the  diftance  of  foraewhat  more  than  32  yards 
iiorth-eaft  from  the  bath.  It  is  chiefly  fupplied  from 
a  fpring  on  the  north  fide,  out  of  a  rock  of  black  hnv> 
ftone  or  baftard  marble.  It  formerly  rofe  into  a  ftone 
bafon,  Ihut  up  within  an  ancient  Roman  brick  wall,  a 
yard  fquare  within,  a  yard  high  on  three  fides,  and  open 
on  the  fourth.  But,  in  1709,  Sir  Thomas  Delves,  as 
already  mentioned,  erefted  an  arch  over  it  which  ftill 
continues.  It  is  12  feet  long,  and  as  many  broad,  fet 
round  with  ftone  fteps  on  the  infide.  In  the  midft  of 
this  dome  the  water  now  fprings  up  into  a  ftone  bafon 
two  feet  fquare.  St  Peter's  or  Bingham  well  rifes  about 
20  yards  iouth-eaft  of  St  Ann's.  It  is  alfo  called 
Leigh's  well,  from  a  memorable  cure  received  from  it 
by  a  gentleman  of  that  name.  It  rifes  out  of  a  black 
Jimeftone,  in  a  very  dry  ground  ;  and  is  not  fo  warm 
as  St  Ann's  well. 

From  the  great  refort  of  company  to  the  waters, 
this  place  has  grown  into  a  large  ftraggling  town, 
■which  is  daily  increafing.  The  houfes  are  chiefly,  or 
rather  folely,  built  for  the  reception  of  invalids  ;  and 
many  of  them  are  not  only  commodious,  but  elegant. 
The  duke  of  Devonflrire  has  lately  eredled  a  moft  mag- 
nificent  building  in  the  form  of  a  crefcent,  with  piazzas, 
under  which  the  company  walk  in  v/et  or  cold  weather. 
It  is  divided  into  different  hotels,  {hops,  &c.  with  a 
public  cofi^e-room,  and  a  very  elegant  room  for  aflem- 
blies  and  concerts. 

The  hot  water  refembles  that  of  Briftol.  It  has  a 
fweet  and  pleafant  tafte.  It  contains  the  calcareous 
earth,  together  with  a  fmall  quantity  of  fea-falt,  and 
an  inconfiderable  portion  of  a  purging  fait  ;  but  no 
iron  can  be  difcovered  in  it.  This  water  taken  in- 
wardly is  efteenied  good  in  the  diabetes ;  in  bloody 
urine  ;  in  the  bilious  cholic  ;  in  lofs  of  appetite,  and 
coldnefs  of  the  ftoniach  ;  in  inward  bleedings  ;  in  atro- 
phy ;  in  contraclion  of  the  veflels  and  limbs,  efpeci- 
ally  from  age  ;  in  cramps  and  convulfions  ;  in  the  dry 
afthma  without  a  £e\er  ;  and  alfo  in  bairennefs.  In- 
wardly and  outwardly,  it  is  faid  to  be  good  in  rheu- 
matic  and  fcorbutic  complaints  ;  in  the  gout  ;  in  in- 
flammation of  the  liver  and  kidneys,  and  in  confump- 
tions  of  the  lungs  ;  alfo  in  old  ftrains  ;  in  hard  callous 
tumours  ;  in  withered  and  ccntrafted  limbs  ;  in  the 
itch,  fcabs,  nodes,  chalky  fwellings,  ring  wowns,  and 
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other  fimilar  complaints. — Bcfides  the  hot  water,  there 
is  alfo   a    cold   chalybeate   v.'attr,  v\'ith   a  rough   irony  ^ 
tafte  :   It  refembles  the  Tuiibridge  water  in  virtues. 

For  the  methods  of  conipofing  artificial  Buxton  wa- 
ter, or  of  impregnating  the  original  water  v>-ith  a  great- 
er quantity  of  its  own  gas  or  with  other  gafes,  fee  Wa- 
ters, Micl'icitial 

Buxton,  JideiUah,  a  prodigy  with  refpedl  to  flnll 
in  numbers.  His  father,  VVilliam  Buxton,  was  fchool- 
mafter  of  the  fame  parifn  where  he  was  born  in  1704  : 
yet  Jedediah's  education  was  fo  inuch  neglcfted,  that 
he  was  never  taught  to  write  j  and  with  refpe^'t  to  any 
other  knowledge  but  that  of  numbers,  feemtd  always 
as  ignorant  as  a  boy  of  ten  ycajs  of  age.  How  he 
came  firil  to  know  the  relative  proportions  of  numbers, 
and  their  progreflive  denominations,  he  did  not  remem- 
ber ;  but  to  this  he  applied  the  w  hole  force  of  hi.-,  mind, 
and  upon  this  his  attention  was  conftantly  fixed,  fo  that 
he  frequently  took  no  cognizance  of  external  objeils, 
and  when  he  did,  it  was  only  with  rtfpctt  to  their 
numbers.  If  any  fpace  of  time  was  mentioned,  he  would 
foon  after  fay  it  was  fo  many  minutes  ;  and  if  any  di- 
ftar.ce  of  way,  he  would  alfign  the  number  of  hair 
breadths,  without  any  queftion  being  aflved,  or  any 
calculation  expefted  by  the  company.  When  he  once 
undcrftood  a  queftion,  he  began  to  work  with  amazing 
facility,  after  his  own  method,  without  the  ufe  of  a 
pen,  pencil,  or  chalk,  or  even  underftanding  the  common 
rules  of  arithmetic  as  taught  in  the  fchools.  He  would 
ftride  over  a  piece  of  land  or  a  field,  and  tell  you  the 
contents  of  it  almoft  as  exaft  as  if  you  had  meafured  it 
by  the  chain.  In  this  manner  he  meafured  the  whole 
lordftiip  of  Elmton,  of  fonie  thoufand  acres,  belonging 
to  Sir  John  Rhodes,  and  brought  him  the  contents,  not 
only  in  acres,  roods,  and  perches,  but  even  in  fquare 
inches.  After  this,  for  his  own  amufement,  he  reduced 
them  into  fquare  hair-breadths,  computing  48  to  each 
fide  of  the  inch.  His  memory  was  fo  great,  that  while 
refolving  a  queftion,  he  could  leave  off,  and  refume  the 
operation  again  where  he  left  off  the  next  morning,  or 
at  a  week,  a  month,  or  at  feveral  months,  and  proceed 
regularly  till  it  was  completed.  His  memory  would 
doubtlefs  have  been  equally  retentive  with  refpeft  to 
other  objefts,  if  he  had  attended  to  other  objefts  with 
equal  diligence;  but  his  perpetual  application  to  figures 
prevented  the  fmalleft  acquifition  of  any  other  know- 
ledge. He  was  fometimes  alked,  on  his  return  from 
church,  whether  he  remembered  the  text,  or  any  part 
of  the  fermon  ;  but  it  never  appeared  that  he  brought 
away  one  fentence,  his  mind,  upon  a  clofer  examination, 
being  found  to  have  been  bufied,  even  during  divine 
fervicCj  in  his  favourite  operation,  either  dividing  fome 
time,  or  fome  fpace,  into  the  fmaUeil  known  parts,  or 
refolving  fome  queftion  that  had  been  given  him  as  a 
teft  of  his  abilities. 

This  extraordinary  perfon  liring  in  laborious  pover- 
ty, his  life  was  uniform  and  obfcure.  Time,  with  te- 
fpecl  to  him,  changed  nothing  but  his  age ;  nor  did 
the  feafons  vary  his  employment,  except  th.at  in  winter 
he  ufed  a  flail,  and  in  fummer  a  ling-hook.  In  the  year 
I75-I,  he  came  to  London,  where  he  was  introduced 
to  the  royal  fociety,  who,  in  order  to  prove  his  abili- 
ties, aflved  him  feveral  queftions  in  arithmetic,  and  he 
gave  them  fuch  fatistadlion,  that  they  difmiffed  him 
with  a  handfome  gratuity.  In  this  villt  to  the  metro- 
polis. 


BUT 
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Sintotf    po^s,  tl.e  only  objeft  of  his  curiofity,  except  figures, 
!!  was  his  ilel'ire   to  fee   the   king  and   loyal  family ;    but 

'uying.    j]jj.y,  (^yipg  j„|l  lenoved    to   Kenfmgton,   Jedcdiali   vras 
"^  difapoointed.      During  his  reiidu-nce  in  London,  b.c  was 

taken  to  fee  King  Richard  III.  performed  at  Drur)'- 
lane  playboufe  ;  and  it  was  expcfted,  cither  that  the 
novelty  and  tl:e  fplcndour  of  the  (how  would  have  fixed 
him  in  aftonifliment,  or  kept  his  imagination  in  a  con- 
tinual hurry  ;  or  that  his  naffions  would,  in  fome  de- 
gree, have  been  touchs-d  by  thf  power  of  action,  if  he 
liad  not  perfeftly  underftood  the  dialogue.  But  Jede- 
dish's  mind  was  employed  in  the  piayhoufe  juft  as  it 
was  employed  in  every  other  place.  During  the  dance, 
he  fixed  his  attention  upon  the  number  of  ftcps  ;  he 
declared,  after  a  fine  piece  of  mafic,  that  the  innume- 
rable founds  produced  by  the  inllruments  had  perplexed 
him  beyond  meafure  ;  and  he  attended  even  to  Mr 
Garrick,  only  to  count  the  words  that  he  uttered,  in 
which  he  faid  he  perfeftly  fncceeded.  Jededlah  re- 
tuiT.ed  to  the  place  of  his  birth,  where,  if  his  enjoy- 
ments were  few,  his  wiflles  did  not  feem  to  be  more. 
He  applied  to  his  labour,  by  which  he  fubfifled,  with 
cheerfulnefs  ;  he  reeretted  nothing  that  he  left  behind 
him  in  London  ;  and  it  continued  to  be  liis  opinion, 
th^t  a  (lice  of  rufty  bacon  afforded  the  moft  delicious 
repaft. 

BUXTORF,  John,  a  learned  profedor  of  Hebrew 
at  Bdfil,  who,  in  the  17th  centur)',  acquired  the  higheft 
reputation,  for  his  knowledge  of  the  Hebrew  and  Chal- 
dee  languages.  He  died  of  the  plague  at  Bafil  in  1629, 
aged  65.  His  principal  works  are,  1.  A  fmall  but  ex- 
cellent Hebrew  grammer  ;  the  bed  edition  of  which 
i»that  of  Leyden  in  1701,  reviled  by  Lcufden,  2.  A 
treafure  of  the  Hebrew  grammer.  ii.  A  Hebrew  con- 
cordance, and  feveral  Hebrew  lexicons.  4-.  Iiijlitutto 
ep'ijlolaris    Htbraka,     5.   De    ahbrevlaturii   Hebraorum, 

lie. 

BuxTORF,  John,  the  fon  of  the  former,  and  a  learn- 
ed profeflbr  of  the  oriental  languages  at  Bafil,  diftin- 
"guifhed  hiir.felf,  like  his  father,  by  his'  knowledge  of 
the  Hebrew  language,  and  his  rabbinical  learning.  He 
died  in  Bafil  in  1664-,  aged  65  years.  His  principal 
works  are,  1.  His  tranflation  of  the  More  Nevochim, 
and  the  Cozri.  2.  A  Chaldee  and  Syriac  lexicon. 
3.  An  anticritic  againft  Cappel.  4.  A  treatife  on  the 
Hebrew  points  and  accents  againft  the  fame  Cappel. 

BUXUS,  the  BOX-TREE.      See  Botany  Index. 

BUYING,  the  acl  of  making-  a  purchafe,  or  of  ac- 
quiring the  property  of  a  thing  for  a  certain  price. 

Buying  Hands  oppofed  to  felling,  and  differs  from 
bonxnving  or  hiring,  as  in  the  former  the  property  of 
the  thing  is  alienated  for  perpetuity,  which  in  the  lat- 
ter it  is  not.  By  the  civil  law,  perfons  are  allowed  to 
buy  hope,  fpem  precio  emere,  that  is,  to  purchafe  the 
'  -event  or  expeftatioii  of  any  tiling  ;  e  gr.  the  fifh  or 
birds  a  pevfon  fliall  catch,  or  the  money  he  fhall  win  in 
"aminjr. 

There  are  difKrent  fpecies  of  buying  in  ufe  among 
traders  :  as,  buying  on  one's  own  account,  oppofed  to 
buying  on  commitfion  ;  buying  for  ready  money,  which 
is  when  the  purchafer  pa-.s  in  actual  fpecie  on  the 
fpot  ;  buying  on  credit,  or  for  a  time  certain,  is  when 
the  payment  is  not  to  be  prLfently  made,  but  in  lieu 
thereof,  an  obligatioo  given  by  the  buyer  for  payment 
'at  a   time  future 
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goods  purchafed   are  only  to  be   delivered   »t   a  certairt    Buying 

time  future.  „  " 

BuriNC.  the  Rcfiifal,  is  giving  money  for  the  right  or  i         *' 
liberty  of  purchafing  a  thing  at  a  fixed  price  in  a  cer- 
tain time  to  come  ;  chiefly  ufed  in  dealing  for  Glares  \a 
ftock.     This   is  fometinies  alfo  called  by  a  cant  name, 
buying  the  bear. 

BvriNG  the  Small-pox,  is  an  appellation  given  to  a 
method  of  procuring  that  difcafe  by  an  operation  fimi- 
lar  to  inoculation  ;  frequent  in  South  Wales,  where  it 
has  obtained  time  out  of  mind.  It  is  performed  either 
by  rubbing  fome  of  the  pus  taken  out  of  a  puftulc  of 
a  variolous  perfon  on  the  fkin,  or  by  making  a  punAure 
in  the  (kin  with  a  pin  dipped  in  fuch  pus. 

BUYS,  a  town  of  Dauphiny  in  France,  fituated  on 
the  borders  of  Provence-  E.  Long.  5.  20.  N.  Lat. 
44.  25. 

BUZANCOIS,  a  foiall  town  of  Berry  in  France, 
fituated  on  the  borders  of  Touraine,  in  E.  Long.  1.  29. 
N.  Lat.  +6.  as. 

BUZ  BACH,  a  town  of  Germany,  in  Wcfteravi*,- 
and  the  county  of  Holmes,  on  the  confines  of  Hanau. 
E.  Long.  10.  51.  N.  Lat.  50.  22. 

BUZET,  a  fmall  town  of  France,  in  Languedoc, 
feated  on  the  river  Torne,  in  E.  Long.  1.  45.  N.  Lat. 
43.  47- 

BUZZARD,  the  name  of  feveral  fpecies  of  the 
hawk  kind.     See  Falco,  Ornithology  Index. 

BYBLUS,  in  Ancient  Geography,  a  town  of  Phot- 
nicia,  fituated  between  Berytus  and  Botrys  ;  it  was  the 
royal  refidence  of  Cinyras  ;  facied  to  Adonis.  Pom- 
pey  deUvered  it  from  a  tyrant,  whom  he  caufed  to  be 
beheaded.  It  ftood  at  no  great  diftance  from  the  fea, 
on  an  eminence  (Strabo)  :  near  it  ran  the  Adonis  into 
the  Mediterranean.     Now  in  ruins. 

BYCHOW,  a  fmall  town  of  Lithuania  in  Poland, 
fituated  on  the  river  Nieper,  in  E.  X,ong.  30.  2.  N.  Lat. 
53.  57. 

BY-LAWS,  are  laws  made  obiter,  or  by  the  by  ;  fuch 
as  orders  and  conftitutions  of  corporations  for  the  go- 
verning  of  their  members,  of  court-leets,  and  court* 
baron,  commoners,  or  inhabitants  in  vills,  &c.  made 
by  common  affent,  for  the  good  of  thofe  that  made 
them,  in  particular  cafes  wliereunto  the  public  lavf 
doth  not  extend  ;  fo  that  they  bind  farther  than  the 
common  or  ftatute  law :  guilds  and  fraternities  of 
trades  by  lettere  patent  of  incorporation,  may  hkewife 
make  by-laws  for  the  better  re^^ulation  of  trade  among 
themfelves  or  with  others.  In  Scotland  thefe  laws  are 
called  laws  of  birlatu  or  burlaw  ;  which  are  made  by 
neighbours  elefted  by  common  confent  in  the  birlaiu^ 
courts,  wherein  knowledge  is  taken  of  complaints  be- 
twixt neighbour  and  neighbour  ;  which  men  fo  chofen 
are  judges  and  abritrators,  and  flyled  birlw-M-men.  And 
birlaws,  according  to  Skene,  are  leges  rujlicorum,  law* 
made  by  hufbandmei^,  or  townfhips,  concerning  neigh- 
bourhood among  them.  All  by-laws  arc  to  be  reafon* 
able,  and  for  the  common  benefit,  not  private  advan- 
tage of  particular  perfons,  and  muft  be  agreeable  to 
the  public  laws  in  being. 

BYNG,  George,  Lord  Vifcount  Toirington,  wa* 
the  fon  of  John  Byng,  Efq.  and  was  born  in  1663. 
At  the  age  of  15,  he  went  volunteer  to  fea  with  the 
His   early  engagement  in  this  courfe 


king's  warrant, 
buying  on  delivery,  is'  when  the     of  life  give  him  little  opp'irtunity  of  acquiring  learn- 
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^Vt-  mg  or  cultivating  the  polite  arts  ;  but  by  his  abilities 
and  aftivity  as  a  naval  coiTimander  he  furaifhcd  abun- 
dant matter  for  the  pens  of  others.  After  being  feve- 
ral  times  advav.ced,  he  was  in  1702  raifed  to  the  com- 
mand of  the  Naflaii,  a  third  rate,  and  was  at  the  tak- 
ing and  burning  the  French  fleet  at  Vigo  j  and  the 
next  year  he  was  made  rear-admiral  of  the  red.  In 
1704,   he  ferved  in  the   grand  fleet   fent  to  the  Medi- 


many  fignal  fervices,  the  king  received  him  whh  t'he 
moll  gracious  expreffions  of  favour  and  fat.sfaftion  ; 
made  him  rear-admiral  of  England  and  treafurer  of^ 
the  navy,  one  of  his  meft  honourable  privy-council, 
Baron  Byng  of  Soutliill  in  the  county  of  Bedford, 
Vifcount  Torrington  in  Devonfhire,  and  one  of  the 
knights  companions  of  the  Bath  upon  the  revival  of 
that  order.      In    1727,  George  II.   on  his  accefiion  to 


terranean  under   Sir  Cloudefiy  Shovel,  as  rear-admiral     the  crown,  placed  him   at  the  head  of  his  naval   affairs, 


of  the  red  ;  and  it  was  he  who  commanded  the  fqua 
dron  that  attacked,  cannonaded,  and  reduced  Gibral- 
tar. He  was  in  the  battle  of  Malaga,  which  fo!iov.-ed 
foon  after;  and  for  his  behaxiour  in  that  aclion  Queen 
Anne  conferred  on  him  the  honour  of  knighthood. 
In  1705,  in  about  two  months  time,  he  took  12  of  the 
enemies  largeft  privateers,  with  the  Thetis,  a  French 
man  of  war  of  -ii  guns  ;  and  alfo  f-veral  merchant 
fhips,  n'loft  of  them  richly  laden.  The  nimiber  of  men 
taken  on  board  was  2070,  and  of  guns  S34.  In  171S 
he  was  m^'e  admiral  ard  commar.der  in  chief  of  tlie 
fleet  ;  and  w?s  fent  with  a  fquadron  into  the  Mediter. 
ranean  'or  the  protection  of  Italy,  according  to  ihe 
cbligatioii  England  v/as  under  by  treaty,  againft  ibe 
invafion  of  tlie  Spaniards  ;  who  had  the  year  before 
furprifed  Sardi;  ia,  and  had  this  year  landed  an  army 
in  Sicily.  In  this  expeditioii  he  difpatched  Captain 
Wa:!ron  i.i  the  Canterb.ny  with  five  more  {hips,  in  pur- 
fuil  cf  fix  Spanilh  m.en  of  war,  with  galleys,  fire-fliips, 
bomb-vcfiels,  and  florcd-.ips,  who  feparatcd  from  the 
main  fleet,   and  il:  ->od  ia  for  the  Sicilian  lliore.     The 


as  firft  lord  commitlioner  of  the  admiralty  ;  in  which 
high  ilation  he  died  January  15.  17cJ:!,  in  the  70th 
year  of  his  age,  ami  was  buried  at  Southill  in  Bedford- 
(hire- 

Byng,  the /jvnotiraMe- Gi'or^e,  Efq.  the  unhappy  foil 
of  the  former,  was  bred  to  fea,  and  rjfe  to  the  rank 
of  admiral  of  the  blje.  He  gave  many  proofs  of  cou- 
rage ;  but  was  at  laft  (hot,  upon  a  dubious  fcntence,  for 
negleft  of  duty,  in  IIST-     See  Britain. 

BYRDAW  or  BcRiAiir  Lanvs  in  Scotland.  See 
By-laws. 

BYROM,  JoHr<,  an  ingenious  poet  of  Manchefter, 
born  in  16'' I.  His  firil  poetital  ellay  appeared  in  the- 
Spectator,  N"  603,  beginning,  "  My  time,  O  ye 
Mufes,  was  happily  fpent  ;"  which,  with  two  humo- 
rous leLters  on  dreams,  are  to  be  found  in  the  eighth 
volume.  He  was  admitted  a  member  of  the  Royal 
Society  in  1724;  and  having  originally  entertained 
thouglits  of  pra^ifiiig  phyfic,  to  which  the  titlt  oi  doc- 
tor is  incident,  that  was  the  appellation  by  which  he 
was  always   known  :    but  reducing  hinifelf  to  narrow 


captain's  hioonic  epiftle   on   this  occafion  is   worthy  of     circumftances   by  a  precipitate  ma-rriage,  he  fupported 


notice  ;  which  ihowed  that  fighting  was  his  taleut  as 
well  as  his  admiral's,  and  not  writing. 

"  Sir, 
"  We  have  taken  and  deftroyed  all  the  Spanilli  fliips 
and  vefFels  which  were  upon  the  coatl,  as  per  margin. 
Canterbury,  oft  Syracufe,  I  am,  &c. 

Auguft  16.  171«.  G.  Walton.'' 

From  the  account  referred  to,  it  appeared  that  he  had 
taken  four  Spanilh  men  of  war,  with  a  bomb  veffel 
and  a  fliip  laden  with  arms  ;  and  burned  four,  with  a 
fire-lhip  and  bomb-veflel.  The  king  made  the  admi- 
ral a  handfome  prefent,  and  fent  him  plenipotentiary- 
powers  to  negotiate  with  the  princes  and  ftates  of  Italy 
as  there  fliould  be  occafion.  He  procured  the  empe- 
ror's troops  free  accefs  into  the  fortreflfes  that  ftill  held 
out  in  Sicily  ;  failed  afterwards  to  Malta,  and  brought 
out  the   Sicilian  galleys,  and  a   fhip  belonging  to   the 


himfelf  by  teaching  a  new  method  of  writing  fliort- 
hand,  of  his  own  invention  i  until  an  ellate  devolved 
to  him  by  tlie  death  of  an  elde?  brother.  He  was  a- 
man  of  lively  wit  \.  of  v/hich,  whenever  a  favourable- 
opportunity  tempted  him  to  indulge  it,  he  gave  many 
humorous  (pecimens.  He  died  in  1763  ;  and  a  collec- 
tion of  his  mifcellaneous  poems  was  printed  at  Man- 
chefter, in  2  vols  8vo,  1773. 

BYRRHUS.      See  Entomology  Index. 

BYSSUS.      See  Botany  Index. 

Bvssus,  ox  Byjfum,  a  fine  thready  matter  produced 
in  India,  Egypt,  and  about  Elis  in  Achaia,  of  which 
the  richcft  apparel  was  anciently  made,  efpecially  that 
worn  by  the  priefts  both  JcwiQi  and  Egyptian.  Some 
interpreters  render  the  Greek  Bi««i,  which  occurs 
both  in  the  Old  and  New  Teflam?nt,  by  Jine  linen. 
But  other  verfions,  as  Calvin's,  and  the  Spanilh  printed 
at  Venice  in  1 536,  explaiu  the  word  hjfdh  ;  and  yet 


Turkey  company.      Soon  after   he  received   a  gracious     byffas  muft  have   been  different   from  our  filk,  as  ap- 


letter  from  the  emperor  Charles  VI.  written  with  his 
own  hand,  accompanied  with  a  pifture  of  his  imperial 
majefty,  fet  round  with  very  large  diamonds,  as  a  mark 
of  the  grateful  fenfe  he  had  of  his  fervlees.  It  was  en- 
tirely owing  to  his  advice  and  afliltance  that  the  Ger- 
mans i-etook  the  city  of  Meflina  in  1719,  and  deftroy- 
ed the  ihips  that  lay  in  the  balon  ;  which  completed 
the  ruin  of  the  naval  power  of  Spain.  The  Spaniards 
being  much  diftrefied,  offered  to  quit  Sicily  ;  but  the 
admiral  declared,  that  the  troops  Ihoiild  never  be  fuf- 
fered  to  quit  the  ifland  till  the  king  of  Spain  had  ac- 
ceded to  the  quadruple  alliance.  And  to  his  conducl 
it  was  entirely  owing  that  Sicily  was  fubdued,  and  his 
Catholic  majefty  forced  to  accept  the  terms  prefcribi.d 
him   by  the  (Quadruple  alliance.     After  performing  fo 


pears  from  a  multitude  of  ancient  writers,  and  parti- 
cularly from  Jul.  Pollux.  M.  Simon,  who  renders  the 
word  by  fine  linen,  adds  a  note  to  explain  it  ;  viz. 
that  there  was  a  fine  kind  of  linen  very  dear,  which 
the  great  lords  alone  wore  in  this  country  as  well  as  in 
Egypt."  This  account  agrees  perfeflly  well  with  that 
given  by  Hefychius,  as  well  as  what  is  obferved  by 
Bochart,  that  the  byfTus  was  a  finer  kind  of  linen, 
which  was  fre<|uently  dyed  of  a  purple  colour.  Some- 
authors  will  have  the  byffiis  to  be  the  fame  with  our 
cotton  ;  others  take  it  for  the  linum  ajbcjlinum  ;  and 
others  for  the  lock  or  bunch  of  filky  hair  found  adhe-. 
ring  to  the  pinna  marina,  by  which  it  faftens  itfclf  to 
the  neighbouring  bodies.  Authors  ufually  diftinguilh 
two  forts  of  byffus  ;  that  of  Elis  ;  and  that  of  Judaea, 

.'  J  which 
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Bywis,     which  was  the  fineft.     Of  this  latter  were  the  prieilly 
yzantium.„^Pj,j,^nts  made.      Bonfrcrius   notes,    that  there  muil 
•  have  been  two  forts  of  byfles,  one  finer  than  ordinary, 

by  reafon  there  are  two  Hebrew  words  ufed  in  Scripture 
to  denote  byfFus  ;  one  of  which  is  always  ufed  in  fpeaic- 
ing  of  the  habit  of  the  prieils,  and  the  other  of  that  of 
the  Levites. 

Brssus  ^ybeftinus,  a  fpecies  of  afheftus  or  incom- 
builible  flax,  compofed  of  fine  flexible  fibres,  parallel  to 
o.ie  another.  It  is  found  plentifully  in  Sweden,  either 
white,  or  of  different  (hades  of  green.  At  a  copper 
mine  in  W'eftnrannland  it  forms  the  greateft  part  of 
the  vein  out  of  which  the  ore  is  dug  ;  and  by  the  heat 
of  the  furnace  which  melts  the  metal,  is  changed  into 
a  pure  femitranfparent  flag  or  glats. 

BYZANTIUM,  an  ancient  city  of  Thrace,  fitu- 
ated  on  the  Bofphorus.  It  was  founded,  according  to 
Eufcbius,  about  the  30th  Olympiad,  while  Tulhis  Hoi'- 
tilius  reigned  in  Rome.  But,  according  to  Diodorus 
Siculus,  the  foimdations  of  this  metropolis  were  laid  in 
the  time  of  the  Argonauts,  by  one  By  fas,  who  then 
reigned  in  the  neighbouring  country',  and  from  whom 
the  city  was  called  Byzantium.  This  Byfas,  accord- 
ing to  Euftathius,  arrived  in  Thrace  a  little  before  the 
Argonauts  came  into  thofe  feas,  and  fettled  there  with 
a  colony  of  Megarenfes.  Velleius  Paterculus  afcribes 
the  founding  of  Byzantium  to  the  Milefians,  and  Am- 
mianus  Marccllinus  to  the  inhabitants  of  Attica.  Some 
ancient  medals  of  Byzantium,  which  have  reached  our 
times,  bear  the  name  and  head  of  Byfas,  with  the  prow 
of  a  fliip  on  the  reverfc  The  year  after  the  deftruc- 
tion  of  Jerufalem  by  Titus,  Byzantium  was  reduced 
to  tlie  form  of  a  Roman  province.  In  the  year  193 
this  city  took  part  with  Niger  againft  Sevcrus.  It 
was  ftrongly  ganifoned  by  Niger,  as  being  a  place  of 
the  utmoit  importance.  It  was  foon  after  invelled  by 
Severus  ;  and  as  lie  was  univerlally  hated  x>n  account 
of  his  cruelty,  the  inhabitants  defended  themfelves  with 
the  greateil  refolutiou.  They  had  been  fupplied  with 
a  great  number  of  warlike  machines,  moll  of  them  in- 
vented and  built  by  Perifcus,  a  native  of  NicKa,  and 
the  greateil  engineer  of  his  age.  For  u  long  time  they 
baffled  all  the  attempts  of  the  alTailaHts,  killed  great 
numbers  of  them,  crufhed  fuch  as  approached  the  walls 
with  large  ftones  i  and  when  Hones  began  to  fail,  they 
ufed  the  ftatues  of  their  gods  and  heroes.  At  lad  tiiey 
were  obliged  to  fubmit,  through  famine^  after  having 
been  reduced  to  the  ncceflity  of  devouring  one  another. 
The  conqueror  put  all  the  magiftratcs  and  loldiers  to 
the  fword  ;  but  ipared  the  engineer  Perifcus.  Before 
this  fiege,  Byzantium  was  the  greateil,  moll  populous, 
and  wealthiell  city  of  Thrace.  It  was  furrounded  by 
walls  of  an  extraordinary  liciglit  and  breadth  :  and  de- 
fended by  a  greiil  number  of  towers,  fevea  of  whicli 
were  built  with  fuch  art.  that  t)ie  leall  noife  heard  in 
one  of  them  was  immediately  conveyed  to  all  the  rell. 
Severus,  however,  no  looner  became  mailer  of  it,  than 
he  commaudi-d  it  to  be  laid  in  allies.  The  inhabitants 
were  dripped  of  all  their  effects,  publicly  fold  for  Haves, 
and  the  walls  levelled  with  the  ground.  But  by  tlie 
chronicle  of  Alexandria  we  are  informed,  that  foon  af- 
ter this  terrible  cataftrophe,  Severus  himfelf  caufed  a 
great  part  of  the  city  to  be  rebuilt,  calling  it  Atitonia 


from  his   fon  Garacalln,  who  affumcd  the  fumame  of^Y^-^"^'"'^ 

Jnloninus.     In  262,  the   tyrant  Galicnus  wreaked   his    ^""'''"'^  . 
fury   on   the  iuliabitaiits  of  Byzantium.      He  intended  ' 

to  befiege  it ;  but  on  his  arrival  defpaired  of  being  able 
to  make  himfelf  mafter  of  fuch  a  ftrong  place.     He  was 
admitted  the   next  day,   however,  into   the   city ;  and 
without   any  regard   to   the  terms  he   had  agreed   to, 
caufed  the  foldiers  and  all  the  inhabitants  to  be  put  to 
the  fword.   Trebellius  Pollio  fays,  that  not  a  fingle  per-  , 
fon  was  left  alive.      What  the  reafom  was   for  fuch  an     ' 
extraordinary  malfacre,  we  are  nowhere  informed.      la 
the  wars  between    the   emperors  Licinius  and  Maximia 
the  city  of  Byzantium  was   obliged   to   fubmit    to   the 
latter,   but  was   foon    after   recovered  by  Licinius.      la 
the  year  323,   it  was  taken  from  Licinius  by  Conftan- 
tine   the  Great,   who   in   330  enlarged    and  beautified 
it,  with  a  defign  to  make  it  the  fecond,  if  not  the  firft, 
city  in  the  Roman  empire.      He  began  with  extending 
the  walls  of  the  ancient  city  from  fea  to  fea  ;  and  while 
lome  of  the  workmen  were   bufied   in   rearing   them, 
others  were  employed  in  raifing  within  them  a  great 
number  of  ftately  buildings,  and  among  others  a  palace 
no  way  inferior  in    magnificence  and  extent  to   that  of 
Rome.     He  built  a  capilol  and  amphitheatre,  made  a 
circus  maximus,  feveral  forums,  porticoes,  and   public 
baths.      He  divided  the  whole  city  into  It  regions,  and 
granted  the  inhabitants  many  privileges  and  immunities. 
By  this  means  Byzantium  became  one  of  the  mod  fiou- 
rifhing  and   populous  cities  of  the  empire,      Vad  num- 
bers of  people  flocked  thither  from  Pontus,    Thrace, 
and  Afia,  Conftantine  having,  by  a   law,  enadled  thii 
year  (330),  decreed,  that  fuch  as  had  lands  in   thofe 
countries  Ihould  not   be  at   liberty  to  difpofe  of  them, 
nor  even  leave  them  to  their  proper  heirs  at  their  death, 
unlefs  they  had  a  houfe  in   this  new  city.     But  how- 
ever defirous  the  emperor  was  that   his  city  (hould  be 
filled  with  people,  he  did  not  care  that  it  fliould  be  in- 
habited  by  any  but  Chriftians.     He  therefore  caufed 
all  the  idols  to  be  pulled  down,  and  all   their  churches 
confecrated  to  the  true  God.      He  built  befides  an  in- 
credible number  of  churches,  and  caufed  erodes  to  be 
erefted  in  all  the   Iquares  and  public  places.      Mod  of 
the  buildings  being  fiuilhed,  it  was  folemnly  dedicated 
to   the  Virgin  Mary,  according  to  Cedienus,  but,  ac- 
cording to  Eufebius,  to  the  God  of  Martyrs.     At  the 
fame  time  Byzantium   was   equalled    to    Rome.      The 
fame  rights,  immunities,  and  privileges   weie   granted 
to  its  inhabitants,  as   to  thofe  of  the  metropolis.      He 
edablilhed    a    fenate    and    other    magidrates,    with    a 
power  and  authority  equal  to  thofe  of  old  Rome.      He 
took  up  his  refidence  in  the  new  city  ;  and  changed  its 
name  to  Constantinople. 

BZOVIUS,  Abraham,  one  of  the  mod  celebrated 
writers  in  the  17th  century,  with  refpcft  to  the  ado- 
nilhing  number  of  pieces  compofed  by  him.  His  chief 
work  is  the  continuation  of  Baronius's  annals.  He  was 
a  native  of  Poland,  and  a  Dominican  friar.  Upon  his 
coming  to  Rome,  he  was  received  with  open  arms  by 
the  Pope,  and  had  an  apartment  adigned  him  in  the 
Vatican.  He  merited  that  reception,  for  he  has  imi- 
tated Baronius  to  admiration,  in  his  defign  of  making 
all  things  coiifpire  to  the  defpotic  power  and  glory  of 
the  papal  fee.     He  died  in  1630,  aged  70. 
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CTHE  th«-d  letter,  and  fecond  confonant,  of  the 
'  alphabet,  is  pronounced  like  /•  before  the  vowels 
a,  o,  and  a  ;  and  like  j-  before  e,  i,  and  y.  C  is  formed, 
according  to  Scaliger,  from  trie  x  of  ihe  Greeks,  by  re- 
trenching the  Hem  or  upright  'ine  ;  though  others  de- 
rive it  from  the  :  of  the  Hebr.;ws,  winch  iuis  in  effedl 
the  fame  form  ;  allovring  only  for  thi-i,  that  the  He- 
brews reading  backwards,  and  the  Latins,  &c.  for- 
wards, eai-h  have  luvned  the  letter  their  own  way. 
However  the  C  not  being  the  fame  as  to  found  with 
the  Hebrew  laph,  and  it  being  certain  l  le  Roman.,  did 
not  borrow  their  lett.;rs  immediately  from  the  Hf- 
brews  or  other  orientals,  bjl  from  the  Greeks,  llie  de- 
rivatior.  from  ilie  Grec!:  x,  is  the  more  probable.  Ad-1, 
that  F.  Moiitfaucon,  in  his  Palajographia,  gives  us  fome 
forms  if  the  Greek  x,  nhicU  come  vory  \ear  to  tliat  of 
our  C  :  thus,  for  inftance,  c :  and  Suidas  calls  the  C  the 
Roman  kappa.  The  fecond  iouud  of  C  refembles  that 
of  tlie  Gre!;k  2  ;  ard  many  inflances  occur  of  ancient 
infcriptions,  in  which  S  has  the  fame  form  with  oi'.r  G. 
All  grammarians  agree,  that  the  Romans  pronounced 
their  O  like  cir  C,  and  tlieir  C  like  ou.'  K.  F.  Ma- 
biUon  adds,  that  Charles  the  Great  was  the  firll  who 
wrote  his  name  with  a  C  ;  whereas  all  his  prcdeccflbrs 
of  the  fame  name  wrote  it  with  a  K  ;  and  the  fame 
difference  is  obferved  in  their  coins. 

As  an  abbreviature,  C  ft:mds  for  Caius,  Carolus, 
Caefar,  condemno,  &c.  and  CC  for  confulibus. 
As  a  numeral,  C  fignifies  100,  CC  200,  &c. 
C,  in  Muj'ic,  placed  after  the  cleff,  intimates  that 
the  mufic  is  m  common  time,  which  is  either  quick  or 
flow,  as  it  is  joined  with  allegro,  or  adagio  :  if  alone, 
it  is  ufuaUy  adagio.  If  the  C  be  crofled  or  turned,  the 
firll  requires  the  air  to  be  played  quick,  and  the  laft 
very  quick. 

CAABA,  or  Caab.^h,  properly  fignifies  a  fquare 
ftone  building  :  but  is  particularly  applied  by  the  Ma- 
hometans to  the  ti-mple  at  Mecca,  built,  as  they  pre- 
tend, by  Abraham  and  Ifhmael  his  fon. 

Before  the  time  of  Mahomet,  this  temple  was  a 
place  of  worlhip  for  the  idolatrous  Arabs,  and  is  faid 
to  have  contained  no  lefs  than  360  different  images, 
equalling  in  number  the  days  of  the  Arabian  year. 
They  were  all  deftroyed  by  Mahomet,  who  fanftitied 
the  Caaba,  and  appointed  it  to  be  the  chief  place  of 
worfhip  for  all  true  believers.  The  temple  is  in  length 
from  north  to  fouth  about  24  cubits  ;  its  breadth  from 
eafl  to  well  is  23,  and  its  height  27-  The  door, 
which  is  on  the  eaft  fide,  ftands  about  four  cubits  from 
the  ground  ;  the  floor  being  level  with  the  bottom  of 
tlie  door.  In  the  corner  next  this  door  is  the  black  jlcne, 
fo  much  celebrated  among  the  Mahometans.  On  the 
north  fide  of  the  Caaba,  within  a  feinicircular  enclo- 
fure  .50  cubits  long,  lies  the  inhhe  Jlonc,  faid  to  be  the 
fepulchre  of  Ifiimael,  which  receives  the  rain  water 
from  the  Caaba  by  a  fpout  formerly  of  wood,  but  now 
of  fold.  The  black  ilone,  according  to  the  Mahome- 
tans, was  brought  down  from  heaven  by  Gabriel  at  the 


creation  of  the  world,  and  was  originally  of  a  white  co- 
lour ;  but  contracted  the  blacknels  that  now  appears  >- 
on  it  from  the  guilt  of  thofe  fins  committed  bytlie  ions 
of  men.  It  is  fet  in  filver,  and  fixed  in  t!ie  fouth-eaft 
corner  of  the  Caaba,  looking  towards  B  tfra,  abotit  fe- 
ven  fpans  from  the  ground.  This  ftone,  upon  which 
there  is  the  figure  of  a  human  head,  is.  held  in  tlie 
highefl  ellimation  among  the  Arabs  ;  all  the  pilgrims 
kiifing  it  with  great  devotion,  a-id  fome  even  calling 
it  the  r'iq^ht  hand  of  God.  Its  blacknefs,  which  is  only 
fuperficial,  is  probably  owing  to  the  kiflTes  and  touches 
of  fo  many  itople.  After  the  Karmatiaus  had  taken 
Mecc:;,  they  can- ed  away  this  precious  ftone,  and 
could  by  no  m-ians  be  prevailed  upon  to  reftore  it  ; 
but  finding  at  laft  that  ttiev  were  unable  to  prevent  the 
concourfe  ot  pilgrims  to  Mecca,  they  fent  it  back  of 
their  own  accord,  after  having  kept  it  22  years. 

The  double  roof  of  the  Caaba  is  fupported  withm  by 
three  oftagonal  pillars  of  aloes  wood  ;  betvvven  which, 
on  a  bar  ot  iron,  hang  fome  iilver  lamps.  The  outfrde 
is  covered  with  rich  black  damafic,  adorned  with  au 
embroid-red  band  of  gold,  which  is  changed  every 
year,  and  was  formerly  lent  by  the  caliphs,  after^-ards 
by  the  fultans  of  Egypt,  and  is  no*  provided  by  the 
Turkilh  emperors.  The  Caaba,  at  fome  diftance,  in 
alniuft  furrounded  by  a  circular  enclofure  of  pillars, 
joined  towards  the  bottom  by  a  low  balluftrade,  and' 
towards  the  top  by  bars  of  filver.  Jull  without  this 
inner  enclofure,  on  the  fouth,  north,  and  weft  fides  of 
the  Caaba,  are  three  buildings,  which  are  the  orato- 
ries or  places  where  three  of  the  orthodox  fec-fs  aftem- 
ble  to  perform  their  devotions.  Towards  the  fouth- 
eaft  ftands  an  edifice  which  covers  the  well  Zemzem, 
the  treaUiry,  and  the  cupola  of  Al  Abbas.  Formerly 
there  was  another  cupola,  that  went  under  tiie  lutme 
of  the  hemkycle  or  cupola  of  Judea  ;  but  whether  or 
not  any  remains  of  that  are  now  to  be  leen,  is  unknown  j 
nor  is  it  eafy  to  obtain  information  in  this  refprft,  all 
Chriftians  being  denied  accefs  to  tills  holy  place.  At 
a  fmall  diftance  from  the  Caaba,  on  the  eaft  fide,  is 
\\\e  Jlatlon  or  place  of  Abraham  ;  where  is  another  llone 
much  refpetled  by  the  Mahometaiyi  ;  and  where  they 
pretend  to  ihow  the  lootftcps  of  tlie  patriarch,  telling 
us  he  ftood  on  it  when  he  built  the  Caaba.  Here  the 
fourth  feft  of  Arabs,  viz.  that  of  Al  Siiafei,  aflemble 
for  religious  purpofes. 

The  fquare  colonnade,  or  great  piazza,  which  at  a 
confiderable  diftance  enclofes  thefe  buildings,  confifts, 
according  to  Al  Jannabi,  of  488  pillars,  and  has  no 
lefs  than  'iS  gates.  Mr  Sale  compares  this  piazza  to 
that  of  the  Royal  Exchange  at  London,  but  allows  it 
to  be  much  larger.  It  is  covered  with  fmall  domes  or 
cupolas,  from  the  four  corners  of  which  rife  as  many 
minarets  or  fteeples,  with  double  galleries,  and  adorn- 
ed with  gilded  fpires  and  crifcents  after  the  Turkilb 
maimer,  as  are  alio  the  cupolas  wl)ich  cover  the  piazza 
and  other  buildings.  Between  the  columns  of  both 
cnclofures  hang  a  great  numbe;:  of  lamp^  wliich  are 
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conflantly  Kghted  at  night.  Th^  fir.T,  foundsition  of 
tills  fecoud  enclofuic  was  laid  by  Omar  the  ll-coud  cu- 
liph,  who  built  no  more  than  a  low  wall,  to  prevent 
the  court  of  the  Caaba  from  being  encroaciicd  upon 
by  private  buildings  ;  but  by  the  liberality  of  fuceeed- 
ing  princes,  the  whole  has  been  railed  to  that  Ihitx  of 
magnilicence  in  w.hioli  it  appears  at  prefent. 

This  temple  enjoys  the  privilege  of  an  afylum  for 
all  forts  of  criminals ;  but  it  is  moft  remarkable  for 
the  pilgrimages  made  to  it  by  the  devout  MufTuimans, 
who  pay  fo  great  a  veneration  to  it,  that  they  believe 
a  fingle  fight  of  its  fecred  wills,  without  any  particu- 
lar act  of  devotion,  is  as  meritorious  in  the  light  of 
God,  as  the  moft.  careful  difcharge  of  one's  duty,  for 
the  fpace  of  a  whole  year,  in  any  other  temple. 

CAAMINI,  in  Botany,  a  name  given  by  the  Spa- 
niards and  others  to  the  fineft  fort  of  Paraguayan 
tea.  It  is  the  leaf  of  a  flirnb  which  grows  on  the 
mountains  of  Maracaya,  and  is  ufed  in  Chili  and  Pe- 
ru as  the  tea  is  with  us.  The  mountains  where  this 
fiirub  grovifs  naturally  are  far  from  tlie  inhabited  parts 
of  Paraguay  :  but  the  people  of  the  place  know  fo  well 
the  value  and  nfe  of  it,  that  they  conftantly  furnifh 
themfelves  with  g'fat  quantities  ol  it  from  the  fpot. 
They  ufed  to  go  out  on  thefe  expeditions  r.iar.y  thou- 
fands  together;  L-avi.-.g  their  country,  iu  tliC  meantime, 
expofed  to  the  infults  of  their  enemies,  and  many  ot 
themfelves  perifhing  by  fatigue.  To  avoid  thefe  in- 
conveniences, they  have  of  late  planted  thefe  trees  about 
•their  habitations ;  but  the  leaves  of  thefe  cultivated 
ones  have  not  the  fine  flavour  of  thofe  that  grow 
wild.  The  king  of  Spain  has  permitted  the  Indians 
of  Paraguay  to  bring  to  tlie  town  of  Saiutfoy  l'?,000 
aTobes  of  the  leaves  of  this  tree  every  year,  but  they 
are  not  able  to  procure  fo  much  of  the  wil  1  leaves  an- 
nually :  about  half  the  quantity  is  the  utmoft  they 
bring  of  tliis  :  the  otiier  half  is  made  up  of  the  leaves 
of  the  trees  in  their  own  plantations  ;  and  this  fells  at 
a  lower  price,  and  is  called  ^jiof.  Tlie  arobe  is  aBout 
25  pound  v\  eight  ;  the  general  price  is  four  piaftres  ; 
and  the  money  is  always  divided  equally  among  the 
people  of  the  colony. 

CAANA,  or  Kaana,  a  town  in  Upper  Egypt, 
feated   on   the  eailern   bank   of   the   river   Nile,    from 
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by  the  tenure  of  furnifhing  a  horfeman,  with  fuitable  CsbaHeTo* 
equipage  in  time  of  war,  or  when  the  lord  had  occa- 
fiun  for  him. 

CABALI^EROS,  or  Cavalleros,  are  Spanish 
wools,  of  which  there  is  a  pretty  confiderable  trade  at 
Bayomie  in  France. 

CABALJjINE,  denotes  fomething  belonging  to 
horfes  ;  thus  caballine  aloes  is  fo  called,  from  its  bcinj- 
chiefly  ufed  for  purging  horfes ;  and  common  brim- 
ftone  is  called yJ/i^/'ur  caia/i'inum  for  a  like  reafon. 

CABAlXINUivI  in  yhicifnl  Geography,  a  town  of 
the  jEdui  in  Gallia  Celtica  ;  now  Chalons  fur  Saone, 
which  fee. 

CABALLINUS  in  yfndent  Geography,  a  very  clear 
fountain  of  Mount  Helicon  in  Bceotia  ;  called  Hip- 
pocrcne  by  the  Greeks,  becaufe  opened  by  Pegafus  on 
ihlking  the  rock  with  his  hjof,  and  hence  called  Pe- 
gnfus. 

CAB.'^LLIO,  or  Cabellio,  in  Ancient  Geography, 
a  town  of  the  Cavares  in  Gallia  Narbonenfis,  fitnated 
on  the  Druentia.  One  of  ♦'«■  Latin  colonics,  in  the 
Notitiae  called  Civilas  CtiLellicorum.  Now  CavaiUon 
in  Provence. 

CABBAGE,  in  Botany.  See  BnAssiCA  ;-  and  A- 
GRICULTURE  Indix. 

C.iBB.iGE-Tree  or  True  CASBJGE-Palm.  See  A- 
R.ECA,  I'lUTAN.y  Index 

Cabbage-bark  Tree.  See  Geo?fr^a,  Botant 
Index. 

CABBALA,  according  to  the  Hebrew  ftylc,  has 
a  very  ddlinft  fignification  from  that  wherein  we  un- 
derftand  it  in  our  language.  The  Hebrew  cabbala  fig- 
nlfies  tradition  ;  and  the  rabbins,  who  are  called  cah- 
laltjls,  ft'udy  principally  the  combination  of  particular 
words,  letters,  ar.d  numbers,  and  by  this  means  pretend 
to  difcover  what  is  to  come,  and  to  fee  clearly  into  the 
fenfe  of  mariy  ditticult  paflages  of  Scripture.  There 
are  no  fure  principles  of  this  knowledge,  but  it  depends 
upon  fome  particular  traditions  of  tJie  ancients ;  fur 
wliich  reafon  it  is  termed  cabbala. 

The  cabbalills  have  abundance  of  names  which  they 
call  facred ;  thefe  they  make  life  of  in  invoking  of 
fpirits,  and  imagine  they  receive  great  light  from  them. 
They  tell  us,  that  the  fecrets  of  the  Cabbala  were  dif- 


■whence   they  carry  corn   and   pulfe   for  the   fupply  of     covered  to  Mofes  on  Mount  Sinai;  and  that  tiiefe  have 


Mecca  in  Arabia.  E.  Long.  32.  2?,.  N.  Lat.  24..  80. 
Here  are  fevcral  monuments  of  antiquity  yet  remain- 
ing, adorned  with  hieroglyphics. 

CAB,  a  Hebrew  dry  meafure,  being  the  fi:;th  part 
of  a  feah  or  fatum,  and  the  18th  part  of  an  ephah.  A 
cab  contained  '2,-  pints  of  our  corn-meafure  :  a  quarter 
cab  was  the  meafure  of  dove's  dung,  or  more  properly 
a  fort  of  chick-pcafe  called  by  this  name,  which  was 
fold  at  Samaria,  during  the  fiege  of  that  city,  for  five 
Ihekels. 

CABAL,  an  apt  name- currently  given  to  the  infa- 
mous miniilry  of  Charles  II.  compofed  of  five  pcrfons, 
Clift'ord,  Afh'iey,  Buckingham,  Arlington,  and  Lau- 
derdale ;  the  fiift  letters  of  whofe  names,  in  this  or- 
der, fiirnifhcd  the  appellation  by  which  they  were 
diftinguiflv.'d. 

CABALIST,  in  French  commerce,  a  faclor  or 
perfon  who  is  concerned  in  managing  the  trade  of  an- 
other. 

C  A  BALL  ARIA,  in  middle-age  writers,  lar.ds  held 


been  delivered  to  them  down  from  father  to  fon,  with- 
out interruption,  and  without  any  ufe  of  letters  ;  for 
to  write  them  down,  is  what  they  are  by  no  means 
permitted  to  do.  This  is  likewife  termed  the  oral  laiv, 
becaufe  it  p:'fred  from  father  to  ion,  in.  order  to  di- 
ftiiiguKh  ii  from  the  written  laws. 

There  is  another  cabbala,  called  artificial,  which 
conhfts  in  fearching  for  abftrufe  and  myilerious  figni- 
fications  of  a  word  in  Scripture,  from  whence  they  bor- 
row certain  explanations,  by  combining  the  letters 
which  compofe  it  ;  this  cabbala  is  divided  into  three 
kinds,  the  gematric,  the  notaricon,  and  tlie  temura  or 
themura-  The  firft  whereof  confifts  in  taking  the 
letters  of  a  Hebrew  word  for  ciphers  or  arithmetical 
numbers,  and  explaining  every  word  by  the  arithmeti- 
cal value  of  the  letters  whereof  it  is  compofed.  The 
fecond  lort  of  cabbala,  called  notaricon,  confills  in  tak- 
ing every  particular  letter  of  a  word  for  an  entire 
diction  ;  and  tlie  third,  called  themura,  i.  e.  change, 
conf:fts  ill  malting,  different  tranfpofitions  or  changes 
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Catballsti  of  letters,  placing  one  for  the  other,  or  one  before  the 

!',  other. 
Cabidos.  ^  Among  the  Chrillians,  likcvvife,  a  certain  fort  ef 
magic  is,  by  miftake,  called  cabbala;  which  coiififts 
in  ufing  improperly  certain  pafTages  of  Scripture  for 
magic  operations,  or  in  forming  magic  charatlers  or 
-figures  with  ftars  and  talifmans. 

Some  vilionaries  among  the  Jews  believe,  that  Ji'fus 
Chrift  wrought  his  miracles  by  virtue  of  the  myfteries 
of  the  cabbala, 

CABBALISTS,  the  Jcwifh  doftors  who  profefs 
the  ftudy  of  the  cabbala. 

In  the  opinion  of  thcfe  men,  there  is  not  a  word, 
letter,  or  accent  in  the  law,  without  fome  myfteiy  in 
it.  The  Jews  are  divided  into  two  general  fecls  ;  the 
karaites,  who  refufe  to  receive  either  tradition  or  the 
talmud,  or  any  thing  but  the  pure  texts  of  Scripture  ; 
and  the  rabbiniils,  or  talmudiils,  who,  befides  this, 
■I'eceive  the  traditions  of  the  ancients,  and  follow  the 
talmud. 

The  latter  are  again  divided  into  two  other  fefts ; 
pure  rabbiuifts,  who  explain  the  Scriptiu-e  in  its  natu- 
ral fenfe,  by  grammar,  hiiloiy,  and  tradition  ;  and 
<abbalifts,  who,  to  difcover  hidden  myftical  fenfes, 
which  they  fuppofe  God  to  have  couched  thereiu, 
make  ufe  of  the  cabbala,  and  the  myllical  methods 
above  mentioned. 

CABEGA,  or  Caeess,  a  name  given  to  the  fineft 
filks  in  the  Eaft  Indies,  as  tliofe  from  15  to  20  per 
-cent,  inferior  to  them  are  called  barina  The  Indian 
workmen  -endeavour  to  pafs  them  off  one  with  the 
other ;  for  which  reafon,  the  more  experienced  Euro- 
pean merchants  take  care  to  open  the  bales,  and  to 
examine  all  the  ikaines  one  after  another.  The  Dutch 
•diftinguilli  two  forts  of  cabecas ;  namely,  the  moor  ca- 
Tjeca,  and  the  common  oabeca.  The  former  is  fold  at 
Amfterdam  for  about  1\\  fchellinghen  Flemiih,  and 
•the  other  for  about  1 8^. 

Cabsca  de  Vide,  a  fmall  fea-port  town  of  Alentejo, 
in  Portugal,  with  good  walls,  and  a  llrong  caftle. 
W.  Long.  6.  43.  N.  Lat.  i'>9.  0. 

C  A  BEND  A,  a  fea  port  of  Congo,  in  Africa,  fitu- 
aled  in  E.  Long.  12.  2.  S.  Lat.  4-  5. 

CABES,  or  Gadm,  a  town  of  Africa  in  the  king- 
dom of  Tunis,  feated  on  a  river  near  the  cjulf  of  -the 
fame  name.      E.  Long.  10.  35.  N.  Lat.  33.  40. 

CABEZZO,  a  province  of  the  kingdom  of  Angola, 
in  Africa  ;  having  Oacco  on  the  north,  Lubolo  on  the 
fouth,  the  Coanzo  on  the  north-eaft,  and  the  Reiiiba 
oil  the  fouth-wefl.  It  is  populous,  and  well  ilored 
with  cattle,  &c.  and  hath  a  mine  of  iron  on  a  moun- 
lain  from  thence  called  the  iron  tnountain,  which  yields 
_great  quantities  of  that  metal ;  and  this  the  Portu<,uefe 
have  taught  the  natives  to  mannfatture.  This  pro- 
vince is  watered  by  a  river  called  Rio  Lo»go,  and  other 
fmall  rivulets,  lakes,  &c.  The  trees  here  are  vailly 
large ;  and  they  liave  one  fort  not  unlike  our  apple  trees, 
the  bark  of  which  being  flalhed  with  a  knife,  yields 
an  odoriferous  rcfin  of  the  colour  and  conllftency  of 
wax,  and  vei-y  medicinal  in  its  nature,  only  a  little  too 
hot  for  Europeans,  uiilefs  qualified  by  fome  cooling 
drug. 

CABIDOS,   or  Cavidos,  a  long  mcafuie  ufed  at 
'  Goa,  and  other  places  of  the  Eaft  Indies  belonging  to 
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the  Portuguefe,  to  meafure  ftuffs,  Unens,  &c.  and  equal 
to  ^ths  of  the  Paris  ell. 

CABIN,  a  room  or  apartment  in  a  {hip  where  any 
of  the  officers  ufually  refide.  There  are  many  of  thefe 
in  a  large  (liip  ;  the  principal  of  which  is  ddigncd  for 
the  captain  or  commande'-.  In  fliips  of  the  line  this 
chamber  is  furniihed  with  an  open  gallery  in  the  (hip's 
flern,  as  alio  a  little  gallery  on  each  quarter.  The 
apartments  where  the  inferior  officers  or  common  fail- 
ors  deep  and  mefs  are  ufually  called  Births;  whidi 
fee. 

The  bed  places  built  up  for  the  failors  at  the  fliip's 
fide  in  merchantment  are  alfo  called  cabins. 

CABINDA,  the  chief  port  of  the  kingdom  of  Ah- 
goy  in  Loango  in  Africa.  It  is  fituated  at -the  mouth  of  a 
river  of  the  fame  name  .about  five  leagues  north  of  Cape 
Palmerino,  on  the  nortli  fide  of  the  mouth  of  the  river 
Zaire.  The  bay  is  very  commodious  for  trade,  wooding, 
and  watering. 

CABINET,  the  moft  retired  place  in  the  fineft 
part  of  a  building,  fet  apart  for  writing,  ftudying,  or 
preferving  any  thing  that  is  precious. 

A  complete  apartment  confiils  of  a  hall,  anti- 
chamber,  chamber,  and  cabinet,  with  a  galleiy  on 
one  fide.  Hence  we  fay,  a  cabinet  of  paintings,  curio- 
fities,  &c. 

Cabinet,  alfo  denotes  a  piece  of  joiners  workman- 
(hip,  being  a  kind  of  prefs  or  chefl,  with  feveral  doors 
and  drawers. 

Tiicre  are  cotnmon  cabinets  of  oak  or  of  chefnut 
varnifhed,  cabinets  of  China  and  Japan,  cabinets  of 
inlaid-work,  and  fome  of  ebony,  or  the  like  fcarce  and 
precious  woods.  Formerly  the  Dutch  and  German 
cabinets  were  much  efteemed  in  France  ;  but  are  now 
quite  out  of  date,  as  well  as  the  cabinets  of  ebony 
which  came  from  Venice. 

Cabinet  is  alfo  ufed  in  fpeaking  of  the  more  feledl 
•and  fecret  councils  of  a  prince  or  adminiftration.  Thus 
we  fay,  the  fecrets,  the  intrigues  of  the  cabinet.  To 
avoid  tlie  inconveniences  of  a  numerous  council,  the 
policy  of  Italy  and  praftice  of  France  firll  introduced 
cabinet  councils.  King  Charles  I.  is  charged  with 
firft  cilablifiiing  this  ufuage  in  England.  Befides  his 
privy  council,  that  prince  erected  a  kind  of  cabinet 
council,  or  junto,  under  the  denomination  of  a  council 
of  Rate  ;  compofed  of  Archbilhop  Laud,  the  earl  of 
Strafford,  and  Lord  Collington,  with  the  fecretaries  of 
Ilrite.  Yet  fome  pretend  to  find  the  fubftance  of  a 
cabinet  council  of  much  greater  antiquity,  and  even 
allowed  by  parliament,  which  anciently  fettled  a  quorum 
of  p.rfons  moil  confided  in,  without  wliofe  prefence 
no  arduous  matter  was  to  be  determined  ;  giving  them 
power  to  act  without  confulling  the  reft  of  the  council. 
As  long  fiiice  as  the  25th  of  Fleni-y  III.  a  charter  paJ'- 
fed  in  affirmance  of  the  ancient  rights  of  the  kingdom  ; 
which  provided,  that  four  great  men,  chofcn  by  com- 
mon confent,  who  were  to  be  conveifators  of  the  king- 
dom, among  other  things,  fliould  fee  to  the  dilpofing 
of  moni^ys  given  by  parliament,  and  appropriated  to 
particular  nfes  ;  and  parliaments  were  to  be  fummoned 
as  they  (hould  advife.  But  even  of  thefe  four,  any  two 
made  a  quorum:  and  generally  the  chief  juilice  of 
England  and  cliancellor  were  of  the  number  of  the  con- 
fervators.     Matth.  Par.  28.  Henry  III.     In  the  firft 
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of  Henry  VI.  the  parliament  provides,  that  the  quo- 
nr.n  for  the  privy  council  be  fix,  or  four  at  leaft ;  and 
,  that  in  all  weighty  confiderations,  the  dukes  of  Bed- 
ford and  Glocefter,  the  king's  uncles,  fhould  be  prefent  ; 
which  feenis  to  be  erefting  a  cabinet  by  law. 

CABIRJ,  a  term  in  the  theology  of  the  ancient 
Pagans,  hgnifying  great  and  powerful  gods ;  being 
a  name  given  to  the  gods  of  Samothrr.cia.  They 
were  alfo  worfhipped  in  other  parts  of  Greece,  a« 
Lemnos  and  Thebes,  where  the  cabiria  were  celebra- 
ted in  honour  of  them  ;  thefe  gods  are  laid  to  be  in 
number  four,  viz,  Axicros,  Axioccrfa,  Axiocerfus,  and 
Cafmilus. 

CABIRIA,  feftivals  iu  honour  of  the  Cablri,  cele- 
brated in  Thebes  and  Lemnos,  but  efpecially  in  Samo- 
thracia,  an  ifland  confecratcd  to  the  Cabiri..  All  who 
were  initiated  into  the  m^fteries  of  thefe  gods  were 
thought  to  be  fecured  thereby  from  ftorms  at  fea,  and 
aH  other  dangers.  The  ceremony  of  initiation  was 
performed  by  placir>g  the  candidate,  crow.icd  with 
olive  branches,  and  girded  about  the  loins  with  a  pur- 
ple ribband,  on  a  kind  of  throne,  ..bout  which  the  priefta 
and  perfons  before  iuitiat>;d- danced. 

CABLE,  a  thick,  large,  ffrong  rope,  commonly  of 
hemp,  which  ferves  to  Lcep  a  (hip  at  anchor.. 

There  is  r.o  merchant  (hip,  however  weak,  but 
has  at  leaft  tlu-ee  cables;  namely,  tJie  chief  cable,  or 
cable  of  the  flieet  anchor,  a  common  cable,  and  a 
fmaller  one. 

Cable  is  alfo  faid  of  ropes,  which  ferve  to  raife 
heavy  loads,  by  the  help  of  cranes,  pulleys,  and  other 
engines.  The  name  o£  c^ble  is  ufually  given  to  fuch ' 
as  are,  at  le:ift,  three  inches  in  circumference  ;.  thofe 
that  are  lefs  are  only  called  ro^^s,  of  different  names,- 
according  to  their  ufe. 

Every  cable,  of  whatfoever  thicknefs.  it  be,  is  com- 
poftd  of  three  ftrands ;  every  ftrar.d  of  three  ropes  ; 
and  every  rope  of  three  twifts  :  the  tvvift  is  made  of 
more  or  lefs  threads,,  according  as  the  cable  is  to  be 
thicker  or  thinner. 

Ill  the  manufaiSure  of  cables,  after  the  ropes-  are 
made,  they  ufe  fticks,  which  they  pafs  firll  between 
the  ropes  of  which  they  make  the  llrands,  and  after- 
wards between  the  ftrands  of  which  they  make  the 
cable,  to  the  end  that  they  may  all  twift  the  better, 
and  be  more  regularly  wound  together  ;  and  alfo,.  to 
prevent  them  from  entwining  or  entangling,  they  hang, 
at  the  end  of  each  ftrand  and  of  each  rope,  a  weight  of 
lead  or  of  ftone. 

The  number  of  threads  each  cable  is  compofed  of  is 
always  proportioned  to  its  length  and  thicknefs  ;  and 
it  is  by  this  number  of  threads  that  its  weight  and  va- 
lue are  afcertained  :  thus,  a  cable  of  three  inches  cir- 
cumference, or  one  inch  diameter,  ought  to  confift  of 
48  ordinary  threads,  and  to  weigh  192  pounds;  and 
on  this  foundation  is  calculated'  the  following  table, 
very  ufeful  for  all  people  engaged  in  marine  commerce,, 
who  fit   out    nrerchantmen  for  their  own   accouiit,  or 


freight  them  for  the  account  of  others. 

yt  lalh  of  the  number  of  threads   and  tueighl  of  cdbUs 
of  differer.t  circumferences. 
Circumf.  Threads.  Weight. 

;{  inches.  4-8  1 9'2  pounds. 
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Circumf. 

Threads. 

Weight. 

0  inches 

121 

48+  pounds 

6 

174 

696 

7 

238 

952 

8 

311 

1244 

9 

.<<93 

1.572 

10 

48,5 

1940 

11 

598 

2392 

12 

699- 

2796- 

13 

821 

3284 

14. 

952 

3808 

15 

1093 

4372 

16 

1241- 

4976 

17 

140+ 

5616 

18 

157* 

6296 

19 

1754 

7016 

20 

1943 

7772' 

Sheet  Anchor  C.ible,  is  the  greateil  cable  belonging 
to  a  (hip. 

Stream  Cable,  a  hawfer  or  rope,  fomething  fmaller 
tlian  tiie  bowers,  and  ufed  to  moor  the  (hip  in  a  river 
or  haven,  (heltercd  from  the  wind  and  fea,  &c. 

Serve  or  Plate  tlje  Cable,  is  to  binil  it  about  with 
ropes,  clouts,  iScc.  to  keep  it  from  gulling  in  the 
liawfe. 

To  Spi'tce  a  C  IBIF,  ii  Lo  make  two  pieces  laft  toge- 
ther, by  Rorkui!^  the  leveral  threads  of  the  rope  the 
one  into  the  other. 

Pry  more  Cjblf.,  is  to  let  more  out  of  the  (hip. 
Pay  cheap  tJje  Calk,  is  to  hand  it  out  apace.  Veer 
mo-e  Cable,  is  to  l;t  more  out,  &c. 

C^iblk's  Length,  a  rr.cafure  of  120  fathoms,  or  of 
the  ufnal  length  of  the  cable. 

CABLED,  in  Heraldry,  3  term  applied  to  a  crofs 
formed  of  the  two  ends  of  a  (hip's  cable  ;  fometimes 
alfo  to  a  crofs  covered  over  with  rounds  of  rope  ;  more- 
properiy  called  a  crofs  carded. 

Cabled  Flute,  in  ArchiteSurt,  fuch  flutes  as  are  fil- 
led up  with  pieces  in  the  form  of  a  cable. 

CABO  dk  Istria,  tlie  capiti?l  town  of  the  province 
of  Iftria,  in  the  territory  of  Venic?  ;  and  the  fee  of  a 
bilhop.  It  is  feated  on  3  fmall  ifland  in  the  gulf  of 
Venice,  and  is  joined  to  the  main  land  by  draw-bridges, 
E.  Long.  14.  "22.  N.  Lat.  45.  49. 

CABOCHED,  in  Heraldry,  is  when  the  heads 
cf  beafts  are  borne  without  any  part  of  the  neck,  full 
faced. 

CABOLETTO,  in  commerce,  a  coin  of  the  repub- 
lic of  Genoa,  worth  about  3d.  of  our  money. 

CABOT,  Sebastian,  the  firft  difcovertr  of  the  con- 
tinent of  America,  was  the  fon  of  John  Cabot,  a  Ve- 
netian. He  was  born  at  Briftol  in  1477  ;  and  was 
taueht  by  his  father,  arithmetic,  geometry',  and  cofmo- 
graphy.  Before  he  was  20  years  of  age  he  made  fe- 
veral  voyages.  The  hrft  of  any  confequence  feems  to 
have  been  made  with  his  father,  who  had  a  commiflion 
from  Henry  VII.  for  the  difcovery  of  a  north. wf  it  paf- 
fage  to  India.  They  lailed  in  the  fpring  of  1497  ;  and 
proceeding  to  the  north-weft  they  difcovcred  land, 
which  for  tliat  realon  they  called  Pr'imav'tjla,  or  New- 
foundland. Another  fmaller  ifland  they  called  iSV  Jahn, 
from  Its  being  difcovered  on  the  fe.ift  of  St  John  Bap- 
tift  ;  after  which,  they  failed  along  the  coaft  of  Ame- 
rica as  far  as  Cape  Florida,  and  then  returned  to  Eng- 
land 
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land  wIlK  a  good  cargo,  and  three  Indiana  aboard. 
Stowe  and  Speed  afcribe  tbcfe  difcovcries  wholly  to 
Sebaftinn,  without  mentioning  his  father.  It  is  pro- 
bable that  Sebaftian,  after  his  father's  death,  made  fe- 
ver •'  voyages  to  thefe  parts,  as  a  map  of  his  diicove- 
ries,  drawn  by  liimfolf,  was  hun^  up  in  the  privy  gar- 
den  at  Whitehall.  However,  hiftory-  gives  but  little 
account  of  his  life  for  near  20  years  :  when  he  went  to 
iSpain,  where  he  was  made  pilot-major,  and  intrufted 
"with  re"ievnng  all  projefts  for  difcoveries,  which  were 
then  very  mimerous.  His  great  capacity  and  approved 
integrity  induced  many  eminent  merchants  to  treat  with 
Iiim  about  a  voyage  by  the  new  found  ftriits  of  Ma- 
gellan to  the  Moluccas.  He  therefore  failed  in  IS'i.'), 
♦irfl  to  the  Canaries  ;  then  to  the  Cape  de  Verd  iflands  ) 
thence  to  St  Auguftine  and  the  ifland  of  Patos  ;  when 
Jome  of  his  people  beginning  to  be  mutinous,  and  re^ 
/ufing  to  pafs  through  the  ftraits,  he  laid  afide  the  de- 
fign  of  falhng  to  the  Moluccas  ;  left  fome  of  the  prin- 
cipal mutineers  upon  a  defert  ifland  ;  and,  failing  up 
the  rivers  of  Plate  and  Paraguay,  difcovered,  and  built 
forts  in,  a  large  traft  of  fine  country,  that  produced 
_gold,  filver,  and  other  rich  commodities.  He  thence  de- 
spatched meffengers  to  Span  for  a  fupply  of  provifions, 
ammunition,  goods  for  trade,  and  a  recruit  of  men  :  but 
his  requefl  not  being  readily  complied  with,  after  Hay- 
ing five  years  in  America,  he  returned  borne  ;  wh«re 
he  met  with  a  cold  rec^-pt.on,  the  merchants  being  diC- 
pleafeJ  at  his  not  having  purfued  his  voyage  to  the 
^loluccas,  wliHe  liis  treatment  of  the  mutineers  had 
given  umbrage  at  court.  Hence  he  returned  to  Eng- 
Jand  ;  and  being  introduced  to  the  duke  of  Somerfet, 
then  lord  -protec^OT,  a  new  office  was  ereftcd  for  him  : 
he  was  m,ade  governor  of  the  myftei-y  and  company  of 
the  merchant-adventurers  for  the  difcovcry  of  regions, 
dominions,  iflands,  and  ]>laces  unknown  ;  a  penfion  was 
4;ranted  him,  by  letters  patent,  of  16til.  13s.  4d.  per 
annum  ;  and  he  was  confultcd  in  all  affairs  relative  to 
trade.  In  152-,  by  his  intereft,  the  court  fitted  out 
fome  fliips  for  the  difcovery  rf  the  northern  parts  of  the 
world.  This  produced  tl.f  firft  voyage  the  Engliflt 
made  to  Rufiia,  and  the  beginning  of  that  commerce 
which  has  ever  fince  been  carried  on  between  the  two 
nations.  The  llnffia  ccmpa'.y  was  now  founded  by  a 
charter  granted  by  Philip  and  Mary  ;  and  of  this  com- 
pany Sebaftian  was  appointed  governor  for  life.  He  is 
faid  to  be  the  firft  who  took  notice  of  the  variation  of 
the  needle,  and  who  publidied  a  map  of  the  world. 
The  exaft  time  of  his  death  is  not  kaown,  but  he  liv- 
«d  to  be  abi.ve  70  years  of  age. 

CAJ3RA,  a  town  of  the  kingdom  of  Tombut  in 
Africa.  It  is  a  large  town,  but  without  walls ;  and  is 
feated  on  the  river  Niger,  about  1 2  miles  from  Tom- 
but. The  houfes  are  built  in  the  fcap.  of  bells  ;  and 
the  walls  are  made  with  ilukes  or  h.ardies,  plaftered 
with  clay,  and  covered  with  reeds  afu^r  tiie  manner  of 
thatch.  This  place  is  vei-y  much  frequented  by  negroes 
who  come  here  by  water  to  trade.  T.ic  town  is  very 
unhealthy,  which  is  probably  owing  to  its  low  fitua- 
tion.  The  colour  of  the  inhabitants  is  black,  and  their 
religion  a  fort  of  Mahomeiar.ifm.  They  have  plenty 
of  corn,  cattle,  milk,  and  butter  ;  but  fait  is  very  fcarce. 
The  judge  who  decides  controverfies  is  appointed  by 
the  king  of  Tombut.  E.  Long.  0.  50.  N.  Lat.  li. 
21. 


CABUL,  or  G  ABruV,,  a  city  of  Afia,  and  capital 
of  tiie  province  of  Cabuliftan.  It  lies  in  E  I-ong.  (58. 
15.  N.  Lat.  tV.)  30.  on  the  frontiers  of  Great  Bukha-^. 
ria,  on  the  fouth  fide  of  the  mountains  which  divide  the 
territories  of  die  Mogul  from  that  part  of  Great  Tjr- 
tniT-  It  is  one  of  the  fineft  places  in  that  part  of  the 
w6r!d  ;  larfre,  rich,  and  very  populous.  As  it  is  con- 
fidiMed  as  the  key  of  the  Great  Mogul's  dominions  on 
that  fide,  great  care  is  taken  to  keep  its  fortifications 
in  repair,  and  a  numerous  garrifon  is  maintained  for  its 
fecurity.  It  lies  on  the  road  between  Samarcand  and 
Labor  ;  and  is  much  frequented  by  the  Tartars,  Per- 
fiaiis,  ar.d  Indians.  The  Ulbec  Tartars  drive  there  a 
great  tiade  in  (laves  and  horlcs,  of  which  it  is  faid  that 
no  fewer  are  fold  than  60,000  annually-  The  Periians 
bring  black  cattle  and  (keep,  which  renders  provifions 
very  cheap.  They  have  alfo  wine,  and  plenty  of  all 
forts  of  eatables.  The  city  ftands  on  a  little  river  which 
falls  into  the  Indus,  and  thereby  affords  a  fhort  and 
fpeedy  paffage  for  all  the  rich  commodities  in  the 
country  behind  it,  which  when  brought  to  Cabul,  are 
there  exchanged  for  flaves  and  hoi-fes,  and  then  con- 
veyed by  merchants  of  different  countries  to  all  parta 
of  the  world.  The  inhabitants  are  moft  of  them  Indian 
pagans,  though  the  officers  of  the  Mogul  and  moft  of 
the  garrifon  are  Mahometans. 

CABULISTAN,  a  province  of  Afia,  formerly  be- 
longing to  the  Great  Mogul?  but  ceded  in  1739  to 
Kouli  Khan,  who  at  that  time  governed  Perfia.  It  i* 
bounded  on  the  north  by  Bukharia,  on  the  eaft  by 
Cafchmire,  on  the  weft  by  Zabuliftan  and  Candahar, 
and  on  the  fouth  by  Moultan.  It  is  250  miles  in 
length  ,  240  in  breadth,  and  its  chief  town  is  Cabul. 
This  country  in  general  is  not  very  fruitful ;  but  in  the 
vales  they  have  good  pafture  lands.  The  roads  are 
tmich  infefted  with  banditti ;  which  obliges  the  na- 
tives to  have  guards  for  the  fecurity  of  travellers. 
The  religion  of  the  Cabuliftans  is  pagan  ;  and  their 
extraordinary  time  of  devotion  is  the  full  moon  in  Feb- 
ruary, and  continues  for  two  days.  At  this  time  they 
are  clothed  in  red,  make  their  offerings,  dance  to  the 
found  of  the  tioimpct,  and  make  vifits  to  their  friends 
in  mafquerade  dreifes.  Tliey  fay,  their  god  Crufman 
killed  a  giant  who  was  his  enemy,  and  that  he  appear- 
ed hke  a  little  child  ;  in  mem.ory  of  which,  they  caufea 
child  to  Ihoot  at  the  figure  of  a  giant.  Thofe  of  the 
fame  tribe  make  bonfires,  and  feaft  together  in  a  jovial 
manner.  The  moral  part  of  their  rehgion  confiils  in 
charity ;  for  which  reafon,  they  dig  wells  and  build 
houfes  for  the  accommodation  of  travellers.  They  have 
plenty  of  provifions,  mines  of  iron,  myrobolans,  aroma- 
tic woods,  and  drug.-,  of  many  kinds.  They  cr.rry  on 
a  great  trade  with  the  neigb.bouring  countries  ;  by  which 
means  they  are  very  rich,  and  are  fupplied  with  plenty 
of  all  things 

CABURNS,  on  fhip  beard,  are  fmall  lines  made 
of  fpun  yarn,  to  bind  cables,  feize  tackles,  or  the  like. 

CACALIA,     See  Botany  Iml-x. 

CACAO.      See  Theobroma,  Eotanx  InJeK. 

CACCOONS.      See  Flemllea,  Botany  Inticx. 

CACERES,  a  town  of  Spain  in  the  province  of 
Eftrernadura,  is  feated  on  the  river  Saler,  and  noted 
for  the  exceeding  fine  wool  which  the  fiieep  bear  in  the 
neighbourhood.  Between  thi?  tou-n  and  Brocos,  there 
is  a  wood,  where  the  allies  defeated  the   rear-guard  of 
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the  duke  of  Berwick,  on  the  7th  of  April  170G.     E. 
Long.  6.  47.  N.  Lat.  39.  15. 
J      CACHALOT.     See  Phvseter,  Cetology  In- 

C ACHAN,  or  Cashak,  a  confiderable  town  of  Per- 
■fia,  in  Irac  Agemi,  where  they  carry  on  an  extenfive 
trade  in  filks,  lilver  and  gold  brocades,  and  line  earthen 
ware.  It  is  fituated  on  a  vail  plain,  6o  miles  from  If- 
pahan.     E.  Long.  50.  2.  N.  Lat.  3-1-.  10. 

CACHAO,  a  province  in  the  kingdom  of  Tonquin 
in  Alia,  lituated  in  the  heart  of  the  kingdom,  and  lur- 
rounded  by  the  other  fevcn.  Its  foil  is  fertile,  and  in 
fome  places  mountainous,  abounding  with  a  variety  of 
trees,  and  particularly  that  of  vaniilh.  Moft  of  thefe 
provinces  carry  on  fome  branch  of  the  filk  manufaiilure, 
but  this  moll  of  all.  'It  takes  its  name  from  the  capi- 
tal, which  is  alfo  the  metropolis  of  the  whole  kingdom, 
though  in  other  refpedls  hardly  comparable  to  a  Chi- 
nefe  town  of  the  third  rank. 

Cachao,  a  city  of  the  province  of  that  name,  in  the 
kingdom  of  Tonquin  in  Alia,  lituated  in  E.  I^ong. 
105.  31.  N.  Lat.  22.  10.  at  about  80  leagues  diltance 
from  the  fea.  It  is  prodigioudy  crowded  with  people, 
infomuch  that  the  ilreets  are  hardly  paflable,  efpecially 
on  market  days.  Thefe  vaft  crowds,  however,  come 
naollly  from  the  neighbouring  villages  ;  upon  which 
account  thefe  villages  have  been  allowed  their  halls  in 
particular  parts  of  the  city,  where  they  bring  and  dif- 
pofe  of  their  wares.  The  town  itfelf,  though  the  me- 
tropolis of  the  whole  Tonquinefe  kingdom,  hath  nei- 
ther walls  nor  fortifications.  The  principal  ftreets  are 
wide  and  airy,  but  the  reft  of  them  narrow  and  ill 
paved  ;  and  except  the  palace  royal  and  arfenal,  the 
town  has  little  elfe  worth  notice.  The  houfes  are  low 
and  mean,  moftly  built  of  wood  and  clay,  and  not  above 
one  llory  high.  The  magazines  and  warehoufcs  belong- 
ing to  foreigners  are  the  only  edifices  built  of  brick;  and 
thefe,  though  plain,  yet,  by  reafon  of  their  height 
and  more  elegant  flrudlure,  make  a  confiderable  fliow 
among  thofe  rows  of  wooden  huts.  From  the  combuf- 
tibility  of  its  edifices,  this  city  fufFers  frequent  jnd 
dreadful  conflagrations.  Thefe  fpread  with  fuch  fur- 
prifing  velocity,  that  fome  thoufands  of  houfes  are  of- 
ten laid  in  alhes  before  the  fire  can  be  extinguiihed. 
To  prevent  thefe  fad  conlequences,  every  houfe  hath, 
either  in  its  yard  or  even  in  its  centre,  fome  low  build- 
ing of  brick,  in  form  of  an  oven,  into  which  the  inha- 
bitants on  the  firft  alarm  convey  their  moft  valuable 
goods.  Befides  this  pr-ecaution,  which  every  family 
takes  to  fecure  their  goods,  the  government  obliges 
them  to  keep  a  ciftern,  or  fome  other  capacious  veflel, 
always  full  of  water  on  the  top  of  their  houfe,  to  be 
ready  on  all  occafions  of  this  nature :  as  likewife  a  long 
pole  and  bucket,  to  throw  water  from  the  kennel  upon 
the  houfes.  If  thefe  two  expedients  fail  of  luppreftiiig 
the  flames,  they  immediately  cut  the  ftraps  which  faft- 
en  the  thatch  to  the  walls,  and  let  it  fall  in  and  walle 
itfelf  on  the  ground.  The  king's  palace  ftands  in  the 
centre  of  the  city  ;  and  is  furrounded  with  a  ftout  wall, 
■within  whofe  cincture  are  feen  a  great  number  of  apart- 
ments two  ftories  high,  whofe  fronts  and  portals  have 
fomething  of  the  grand  tatte.  Thofe  of  the  king  and 
his  wives  are  embellilhed  with  variety  of  carvings  and 
gildings  after  the  Indian  manner,  and  all  finely  var- 
iiifhed.     In  the  outer  court  are  a  vail  aumber  of  fump- 
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appearance  of  the  inner  courts  can  only  be  conjeAured  ; ' 
for  the  avenues  are  not  only  (liut  to  all  ilrangers, 
but  even  to  the  king's  fubjefts,  except  thofe  of  the 
privy  council,  and  the  chief  minifters  of  ftate  ;  yet  we 
are  told,  that  there  are  ilaircafcs  by  which  people  may 
mount  up  to  the  top  of  the  walls,  which  are  about  18 
or  20  feet  high  ;  from  whence  they  may  have  a  di- 
ftant  view  of  the  royal  apartments,  and  of  the  fine  par- 
terres and  fi(h  ponds  that  arc  between  the  cinfture  and 
them.  The  front  wall  hath  a  large  gate  well  oiTia. 
mcnted,  which  is  never  opened  but  when  the  king  goes 
in  and  out ;  but  at  fome  diftance  from  it  on  each  fide 
there  are  two  pollerns,  at  which  the  courtiers  and  fer- 
vants  may  go  in  and  out.  This  cincture,  which  is  of 
a  vaft  circumference,  is  faced  with  brick  within  and 
without,  and  the  whole  ftrudure  is  terminated  by  wide 
fpacious  gardens  ;  which,  though  ftored  with  great  va- 
riety of  proper  ornaments,  are  deftitute  of  the  gran- 
deur and  elegance  obfcrved  in  the  palaces  of  European 
princes.  Befides  this  palace,  the  ruins  of  one  ftill  more 
magnificent  are  to  be  obfcrved,  and  are  called  Litatvia. 
The  circumference  is  faid  to  have  been  betwixt  fix  and 
feven  miles  ;  fome  arches,  porticoes,  and  other  orna- 
ments are  ftill  remaining ;  from  which,  and  fome  of 
its  courts  paved  with  marble,  it  may  be  concluded  to 
have  been  as  magnificent  a  ftrufture  as  any  of  the  eaft- 
ern  parts  can  fliow.  The  arfenal  is  likewife  a  laro-e 
and  noble  building,  well  ftored  with  ammunition  and 
artilleiy.  The  Englilh  fatlory  is  fituated  on  the  north 
fide  of  the  city,  frontiug  the  river  Soii^-ioy.  It  is  a 
handfome  low-built  houfe,  with  a  fpacious  dining  room 
in  the  centre  ;  and  on  each  fide  are  the  apartments  of 
the  merchants,  faftors,  and  fcrvants.  At  each  end  of 
the  building  are  fmaller  houfes  for  other  ufes,  as  ftore- 
houfes,  kitchen,  &c.  which  form  two  wings  with  the 
fquare  in  the  middle,  and  parallel  with  the  river,  near 
the  bank  of  which  ftands  a  long  flag-ftaff ;  on  which 
they  commonly  difplay  the  Englilh  colours  on  Sun- 
days and  all  remarkable  days.  Adjoining  to  it,  on  the 
fouth  fide,  is  the  Danifli  factory,  which  is  neither  f» 
large  nor  fo  handfome.  On  the  fame  fide  of  the  river 
runs  a  long  dike,  whofe  timber  and  ftones  are  fo  firmly 
faftened  together,  that  no  part  of  it  can  be  ftirred  with- 
out moving  the  whole.  This  work  was  railed  on  thofe 
banks  to  prevent  the  river,  during  the  time  of  their 
vail  rains,  from  overflowing  the  city  ;  and  it  has  hi- 
therto anfwered  its  end  ;  for  though  the  town  ftandg 
high  enough  to  be  in  no  danger  from  land  floods,  it 
might  yet  have  been  otherwife  frequently  damaged,  if 
not  totally  laid  under  water,  by  the  overflowing  of  that 
rirer.  Some  curious  obfervations  have  been  commu- 
nicated to  the  Royal  Society  concerning  differences  be- 
tween the  tides  of  thofe  leas  and  thofe  of  Europe,  viz. 
that  on  the  Tonquinefe  coall  ebbs  and  flows  but  once 
in  24  hours ;  that  is,  that  the  tide  is  rifing  during  the 
fpace  of  12  hours,  and  can  be  eafily  perceived  during 
two  of  the  moon's  quarters,  but  can  hardly  be  obfcr- 
ved during  the  other  two.  In  the  fpring  tides,  which 
laft  li  days,  the  waters  begin  to  rife  at  the  rifin-r-  of 
the  moon  ;  whereas  in  the  low  tides,  which  continue 
the  fame  number  of  days,  the  tide  begins  not  till  that 
planet  has  got  below  the  horizon.  Whilft  it  is  pafling 
through  the  fix  northern  figns,  the  tides  are  obferved 
to  vary  greatly,  to  rife  lometimes  very  high,  and  fome. 
F  times 
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C«chect!c  times  to  be  very  low ;  but  wli? n  it  is  once  got  into  the 
fouthern  part  of  the  zodiac,  they  are  then  found  to  be 
I  more  even  and  regular. 

CACHECTIC,  fomcthing  partaking  of  the  nature 
of,  or  belonging  to,  a  cachexy. 

CACHED,  a  town  of  Negroland  in  Africa,  feated 
on  the  river  St  Doaiingo.  It  is  fubjeft  to  the  Portu- 
giiefe,  v/ho  have  three  forts  there,  and  cairy  on  a  gieat 
trade  in  wax  and  flaves.  W.  Long.  14.  65.  N.  Lat. 
12.  0, 

CACHEXY,  in  Medicine,  a  virions  (late  of  the 
humours  and  whole  habit.     See  Medicine  Ivdex. 

CACHRYS.     See  Botany  Index. 

CACHUNDE,  the  name  of  a  medicine,  highly  ce- 
lebrated among  the  Chinefe  and  Indians,  and  made  of 
feveral  aromatic  ingredients,  the  perfumes,  medicinal 
earth,  and  precious  ftones  :  they  make  the  whole  into 
a  ftifF  pafte,  and  form  out  of  it  feveral  figures  accord- 
ing to  their  fancy,  which  are  dried  for  ule;  thefe  are 
principally  ufed  in  the  Eafl  Indies,  but  are  fometimes 
brought  over  to  Portugal.  In  China,  the  principal 
perfons  ufually  carry  -a  fmall  piece  in  their  mouths, 
which  is  a  continued  cordial,  and  gives  their  bicath  a 
very  fweet  fmell.  It  is  a  highly  valuable  medicine, 
alfo,  in  all  nervous  complaints  ;  and  is  efteemed  a 
prolonger  of  hfe,  and  a  provocative  to  venery,  the  two 
great  intenUons  of  moft  of  the  medicines  in  ufe  in  the 
Eall. 

CACOCHYLIA,  or  Cacochvmia,  a  vitious  ftate 
of  the  vital  humours,  efpecially  of  the  mafs  of  blood  ; 
arifing  either  from  a  diforder  of  the  fecretions  or  ex- 
cretions, or  from  external  contagion.  The  word  is 
Greek,  compounded  of  »«»«  ill,  and  x''M''t  juice. 

CACOPHONIA,  in  Grammar  and  Rhetoric,  the 
meeting  of  two  letters,  or  fyllables,  which  yield  an  un- 
couth and  difagreeable  found.  The  word  is  compound- 
ed of  »o:>to(  evil,  and  (fio^i  voice. 

Cacophonia,  in  Medicine,  denotes  a  vice  or  depra- 
vation of  the  voice  or  fpeech  ;  of  which  there  are  two 
fpecies,  aphonia  and  d^fphonia. 

CACTUS.     See  Botany  Indt-x. 

The  cafti  are  plants  of  a  fmgular  ftruftiire,  but 
efpecially  the  larger  kinds  of  them  ;  which  appear  like 
a  large,  flclhy,  green  melon,  with  deep  ribs,  fet  all 
over  with  ftrong  {harp  thorns,  and,  when  the  plants 
are  cut  through  the  middle,  their  infide  is  a  foft,  pale- 
green,  flefliy  fubftance,  very  fidl  of  moilhire.  The 
fruit  of  all  the  fpecies  is  frequently  eaten  by  the  inha- 
bitants of  the  Weft  Indies.  The  fimits  are  about  three 
quarters  of  an  inch  in  length,  of  a  taper  form,  drawing 
to  a  point  at  the  bottom  toward  the  plant,  but  blunt 
at  the  top  where  the  empalement  of  the  flower  was  fi- 
tuated.  The  tafte  is  agreeably  acid,  which  iu  a  hot 
country-  muft  render  the  fruit  more  grateful. 

The  cochineal  animals  are  fupported  on  a  fpecies 
called  ca^us  cocheniUifer . — The  .flower  of  the  caclus 
grandiflora  (one  of  the  cieeping  cercufcs)  is  faid  to  be 
as  grand  and  beautiful  as  any  in  t!:e  vegetable  fyftem  : 
It  begins  to  open  in  the  evening  about  feven  o'clock, 
is  in  perfeftion  about  eleven,  and  fades  about  four  in 
the  mohiiing  ;  fo  that  the  fame  flower  only  continues 
in  perfection  about  fix  hours.  The  calyx  when  expand- 
ed is  about  a  foot  in  diameter,  of  a  fplendid  yellow 
within,  and  a  dark  brown  without,  the  petals  are  ma- 
ny, and  of  a  pure  white  ;   and  the  great  number  of 


recurved  ftamina,  furrounding  the  ftyle  in  the  centre 
of  the  flower,  make  a  grand  appearance,  to  which  may 
be  added  the  fine  fcent,  which  perfumes  the  air  to  a 
confiderable  diilance.      It  flowers  in  July. 

CACUS,  in  fabulous  hiltory,  an  Italian  fliepherd 
upon  Mount  Aventine.  As  Hercules  was  driving 
home  tlie  herd  of  King  Geryon  whom  he  had  llain,  Ca- 
cus  robbed  him  of  fonie  of  his  oxen,  which  he  drew 
backward  into  his  den  left  they  fhould  be  difcovered. 
Hercules  at  laft  finding  them  out  by  their  lowing,  or 
the  robbery  being  difcovered  to  him,  killed  Cacus  with 
his  club.  He  was  Vulcan's  fon,  of  prodigious  bulk, 
and  half  man  half  fatyn 

CAD  AN,  a  town  of  Bohemia,  in  the  circle  of  Zats, 
feated  on  the  northern  bank  of  the  river  Egra,  in  E. 
Long.  ]  3.  34.  N.  Lat.  50.  20. 

CADARl,  or  Kadari,  a  feft  of  Mahometans,  who 
affert  free  will  ;  attribute  the  actions  of  men  to  men 
alone,  not  to  any  fecret  power  determining  the  will  ; 
and  deny  all  abfolute  decrees,  and  predeftination.  The 
author  of  this  feft  was  Mabeb  ben  Kaled  al  Gihoni, 
who  fuffered  martyrdom  for  it.  Tlie  word  comes  from 
the  Arabic,  "np,  cndara,  "  power."  Ben  Aun  calls 
the  Cadarians  the  Magi  or  Manichees  of  the  Muflel- 
mans. 

CADE,  a  cag,  caflc  or  barrel.  A  cade  of  her- 
rings is  a  vefTcl  containing  the  quantity  of  500  red  her- 
rings, or  1000  fprats. 

Cade  Lamb,  a  young  lamb  weaned,  and  brought 
up  by  hand,  in  a  houfe ;  called,  in  the  North,  pet 
lamb. 

Cade  Oil,  in  the  Materia  Mcdica,  a  name  given  to 
an  oil  much  in  ufe  in  fome  parts  of  France  and  Ger- 
many. The  phyficians  call  it  o/eum  cadte,  or  oleum  de 
cada.  This  is  fuppofed  by  fome  to  be  the  pifielsum 
of  the  ancients,  but  improperly  ;  it  is  made  of  the  fruit 
of  the  oxycedrus,  which  is  called  by  the  people  of 
thefe  places  cada. 

Cade  Worm,  in  Zoology,  the  maggot  or  worm  of  a 
fly  called  phryganea.  It  is  ufed  as  a  bait  in  angling. 
See  Phryganea,  Entomology  Index. 

CADEA,  or  THE    LEAGUE  OF  THE  HOUSE  OF  GoD, 

is  one  of  thofe  that  compofe  the  republic  of  the  Gri- 
fons,  and  the  moft  powerful  and  extenfive  of  them  all. 
It  contains  the  bifliopric  of  Coire,  the  great  valley  of 
Engadine,  and  that  of  Bragail  or  Pregal.  Of  the  11 
great,  or  21  fmall  communities,  there  are  but  two  tliat 
fpeak  the  German  language  ;  that  of  the  reft  is  called 
the  Rhetic,  and  is  a  dialeft  of  the  Italian.  Tlie  Pro- 
teftant  religion  is  moft  prevalent  in  this  league,  which 
has  been  allied  to  the  Swils  cantons  ever  fince  the  year 
1498.     Coire  is  the  capital  town. 

CADENAC,  a  town  of  France,  in  Querci,  on  the 
confines  of  Rouergue,  feated  on  the  river  Lot,  in  E. 
Long.  2.  12.  N.  Lat.  44.  3G. 

CADENCE,  or  Repose,  in  Mufu,  (from  the  La- 
tin cadere  "  to  fall  or  defcend")  ;  the  termination  of  an 
harmonical  phrafe  on  a  repofe,  or  on  a  peifccl  chord. 
See  Music,  Art.  73 — "G,  and  132 — 137. 

Cadence,  in  Reading,  is  a  falling  of  the  voice  be- 
low the  key  note  at  the  clofe  of  every  period.  In  reading, 
whether  profe  or  verfe,  a  certain  tone  is  afTumed  which 
is  called  the  iey  note ;  and  in  this  tone  the  bulk  of  the 
words  are  founded  :  but  this  note  is  generally  lowered 
'towards  the  clofe  of  every  fentence. 

Cadekci, 
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Cadence,  in  the  manege,  an  equal  meafure  or  pro-     cadis    is    the    denomination  of   their  liigher    order  of     CidUci 


portion,  oblcrved  by  a  horle  in  all  his  motions ;  fo 
that  his  times  have  an  equal  regard  to  one  another, 
the  one  does  not  embrace  or  take  in  more  ground  than 
the  other,  and  the  horfe  obfcrves  his  ground  regular- 
ly- 

CADENE,  one  of  the  forts  of  carpets  which  the 
Europeans  import  from  the  Levant.  They  are  the 
woril  fort  of  all,  and  are  fold  by  the  piece  from  one 
to  two  piaftres  per  carpet. 

CADENET,  a  town  of  France  in  Provence, 
and  in  the  vigurie  of  Apt.  E.  Long.  5.  jO.  Lat. 
43.  -to. 

CADES,  or  Kadesh,  in  jlncletit  Geography,  a 
town  in  the  wildernefs  of  Zin,  in  Arabia  Petraea  ; 
the  fnfl  encampment  of  the  Ifraelites,  after  their  de- 
parture from  Eziongeber  ;  and  from  which  the  wil- 
dernefs of  Zin  was  called  Cades ;  the  burial  place 
of  Miriam,  with  the  rock  and  water  of  Mcribah 
in  it.  Another  Cades,  a  town  of  the  tribe  of  Ju- 
dah,  Jofliua  xv.  23.      Cadtjharnta,  called  alfo  Cables. 

CADESBARNEA,  in  Ancient  Geography,  a  town 
of  the  wildernefs  of  Paran,  on  the  confines  of  Canaan, 
from  which  the  fpies  were  fent  out  ;  fometimes  limply 
called  Cades,  but  diftiniil  from  the  Cades  in  the  wilder- 
nefs of  Zin. 


priefts  or  dodlors,  anfweriiig  to  the  rabbins  among  the 
Jews.  ,  , 

CADIACI,  the  Turkini  name  of  Chalcedon.  See 
Chalcedon. 

C  ADILESCHER,  a  capital  officer  of  juftice  among 
the  Turks,  anfwering  to  a  cliief  juftice  among  us. 

It  is  faid,  that  tliis  authority  was  originally  confined 
to  the  foldiery  ;  but  that,  at  prcfcnt,  it  extends  itfelf 
to  the  determination  of  all  kinds  of  law-fuits  ;  yet  is 
ncverthelefs  fubjcft  to  appeals. 

There  are  but  three  cadilofchers  in  all  the  grand  fig- 
nior's  territories  ;  the  firft  is  that  of  Europe  ;  tiie  fc- 
cond,  of  Natoha  ;  and  the  third  refides  at  Grand  Cairo. 
This  laft  is  the  mcft  confiderable  -.  they  have  their  feats 
in  the  divan  next  to  the  grand  vizir. 

CADILLAC,  a  town  of  France  in  Guienne,  and 
in  Bazadois,  near  the  river  Garonne,  with  a  liand- 
fome  caftle,  fituated  in  W.  Long.  0.  13.  N.  Lat. 
4  k  37. 

CADIZ,  a  city  and  port  town  of  Andalufia  in 
Spain,  fituated  on  the  iiland  of  Leon,  oppofite  to  Port 
St  Mary  on  the  continent,  about  60  miles  fouth-well 
of  Seville,  and  40  noith-weft  of  Gibraltar.  W.  Long. 
6.  40.  N.  Lat.  36.  30. 

It    occupies  the  wliole    furface  of  the  weftern  ex- 


CADET,  the  younger  fon  of  a  family,  is  a  term  tremity  of  the  ifland,  which  is  compofed  of  two  large 

naturalized  in  our  language  from  the  French.      At  Pa-  circular   parts,  joined  together  by  a  very  narrow  bank 

ris,  among  the  citizens,  the  cadets  liave  an  equal  patii-  of  fand,   forming  altogether  the  fio-ure  of  a  chain-fliot. 

mony  with  the  reft.     At    Caux,    in    Normandy,    the  At   the  fouth-caft  end,   the   ancient  bridge   of  Suaco, 

cuftom,  as  with  us,  is  to  leave  all  to  the  eldeft,  exvcpt  thrown  over  a  deep  channel  or  river,  affords  a   commu- 

a  fmall  portion  to  the  cadets.      In  Spain,  it  is  ufual  for  nication  between  the  ifland  and  the  continent  ;  a  ftronn- 

one  of  the  cadets  in  great  families  to  take  the  mother's  line  of  works  defends  the  city  from  all  approaches  along 

name.  the  ifthmus  ;    and,   to   render  them  ftill  more  difficult. 

Cadet  is  alfo  a  mihtary   term,    denoting  a  j-oung  all  the   gardens    and  httlc  villas   on  the  beach  were  in 

gentleman  who  choofes  to  carry  arms  in   a  marcliing  1762   cleared  away,  and   a  dreary  fandy  glacis   left  in 

regiment  as  a  private  man.      His   views  are,  to  acquire  their  room,  fo   that   now   there  is   fcarce  a  tree  on  the 


fonie  knowledge  in  the  art  of  war,  and  to  obtain  a 
commiffioii  in  the  army.  Cadet  difl'ers  from  volunteei-, 
as  the  former  takes  pay,  v\'hereas  the  latter  ferves 
without  pay. 

CADI,  or  Cadh!,  a  judge  of  civil  affairs  in  the  Tur- 
kifh  empire.  It  is  generally  taken  for  the  judge  of  a 
town  ;  judgf^s  of  provinces  being  diftinguifhed  by  the 
appellation  of  mollas. 

We  find  numerous  complaints  of  tlie  avarice,  ini- 
quity, and  extortion,  of  the  Turkilh  cadis  ;  all  juftice 
is  here  venal  ;  the  people  bribe  the  cadis,  the  cadis  bribe 
the  moulas,  the  moulas  the  cadilefchers,  and  the  cadi- 
lefchers  the  mufti.  Each  cadi  has  his  ferjeants,  who 
are  to  fummon  perfons  to  appear  and  anfiver  complaints. 
If  the  party  fummoned  fails  to  appear  at  the  hour  ap- 
pointed, fei'.tence  is  pafled  in  favour  of  his  adverfary. 
It  is  ufually  vain  to  appeal  from  the  fentences  of  the 
cadi,  fiuce  the  affair  is  never  heard  anew,  but  judg- 
ment is  paiftd  on  the  cafe  as  ftated  by  the  cadi.  But 
the  cadis  are  often  cafhiercd  and  puuiflied  for  crying  in- 
jiiftice  with  the  baftinado  and  mulcts  ^  the  law,  how- 
ever, does  not  allow  them  to  be  put  to  death.  Con- 
ftantinople  has  had  cadis  ever  fince. the  year  13.90,  when 


whole  ifland. 

Except  the  Cnlle  Ancha,  all  the  ftreets  are  narrow, 
in  paved,  and  infufferably  ftinking.  They  are  all 
drawn  in  ftraight  hues,  and  moft  of  them  interfeft  each 
otlier  at  right  angles.  The  fwarms  of  rats  that  in  the 
niglits  run  about  the  ftreets  are  innumerable  ;  whole 
droves  of  them  pafs  and  repafs  continually,  and  thefe 
their  midnight  revels  are  extremely  troublefome  to 
fuch  as  walk  late.  The  lioufes  are  kifty,  with  each  a 
vcftibule,  which  being  left  open  till  night,  ferves  paflen- 
gers  to  retire  to  ;  tliis  cuftom,  which  prevails  through- 
out Spain,  renders  thefe  places  exceedingly  ofTenfivc. 
In  the  middle  of  the  houfe  is  a  court  like  a  deep  well, 
under  which  is  generally  a  cifteni,  the  breeding  place 
of  gnats  and  mofquitos  ;  the  ground  floors  are  ware- 
houfes,  the  firft  ftories  compting-houfe  or  kitchen,  and 
the  principal  apartment  up  two  pair  of  itairs.  The 
roofs  are  Hat,  covered  with  an  impenetrable  cement, 
and  few  are  without  a  mirador  or  turret  for  the  pur- 
pofe  of  commanding  a  view  of  the  fea.  Round  the 
parapet-wall  at  top  are  placed  rows  of  fquare  pillars, 
meant  either  for  ornament,  according  to  fome  tradi- 
tional mode  of  decoration,  or   to  fix   awnings  to,   that 


Bajazet  I.  obliged  John  Paleologus,  emperor  of  the  fuch  as  fit  there  for  the  benefit  of  the  fea  breeze  may- 
Greeks,  to  receive  cadis  into  the  city  to  judge  all  con-  be  flteltered  from  the  rays  of  the  fun  ;  but  the  moft 
troveifies  happening  between  the  Greeks  and  the  Turks  common  ufe  made  of  them,  is  to  fallen  ropes  for  diy- 
fettled  there.  In  fome  countries  of  Africa,  the  cadis  ing  Hnen  upon.  High  above  all  thefe  pinnacles, 
are  alfo  judges  of  religious  matters.     Among  the  Moors     which  give  Cadiz   a   moft  fingular  appearance,  ftands 
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Cadiz.  £he  tower  of  fignals.  Here  flags  are  hung  out  on  the 
"  *  firll  fight  of  a  fail,  marking  the  fize  of  the  ftip,  the 
nation  it  belongs  to,  and  if  a  Spanifli  Indinmen,  the 
port  of  the  Indies  it  comes  from.  The  ftiips  are  ac- 
quainted with  the  proper  figijals  to  be  made,  and 
thefe  are  repeated  by  the  watchmen  of  the  tower  ^  as 
painted  lifts  are  in  every  houfe,  perfons  concerned  in 
commerce  foon  learn  the  marks. 

The  city  is  divided  into  Si  quarters,  under  the  in- 
fpeftion  of  as  many  comnaffioners  of  police  ;  and  its 
population  is  reckoned  at  14-0,000  inliabitants,  of 
Tvhich  1 '2,000  are  French,  and  at  le:i(t  as  a.aay  more 
Italians.  The  fquare  of  Saint  Antonia  is  large,  and 
tolerably  handfome,  and  there  are  a  few  fmaller  open- 
ings of  no  great  note.  The  public  walk,  or  Alameda, 
is  pleafant  in  the  evening  :  it  is  fenced  off  the  coach 
road  by  a  marble  rail.  The  fea  air  prevents  the 
trees  from  thriving,  and  deftroys  all  hopes  of  future 
(hade. 

From  the  Alameda,  continuing  your  walk  weft- 
wards,  you  come  to  the  Campofanto,  a  large  cfplanade, 
the  only  airing-place  for  coaches  ;  it  turns  round  moft 
part  of  the  weft  and  fouth  fides  of  the  ifland,  but  the 
buildings  are  ftraggling  and  ugly  ;  the  only  edifice  of 
any  fhow  is  the  new  orphan  houfe  ;  oppofite  to  it  is 
the  fortrefs  of  St  Sebaftian,  built  on  a  neck  of  land 
running  out  into  the  fea.  The  round  tower  at  the 
extrenlity  is  fuppofed  to  have  faved  the  city,  in  the 
great  earthquake  of  1755,  from  being  fwept  away  by 
the  fur)-  of  the  waves.  The  building  proved  fufficient- 
ly  folid  to  withftand  the  fhock,  and  break  the  immenle 
volume  of  water  that  threatened  deftruftion  to  the 
whole  ifland.  In  the  narrow  part  of  the  ifthmus  the 
furge  beat  over  with  ajnazing  impetuofity,  and  bore 
down  all  before  it ;  among  the  reft,  the  grandfon  of 
the  famous  tragic  poet  Racine,  who  ftrove  in  vain  to 
gfcape,  by  urging  his  horfe  to  the  utmoft  of  his  fpeed. 
On  St  Sebaftian's  feaft,  a  kind  of  wake  or  fair  is 
held  in  the  fort  ;  an  aftonifliing  number  of  peopJe 
then  pafiing  and  repafling,  on  a  ftring  of  wooden 
bridges  laid  from  rock  to  rock,  makes  a  very  lively 
moving  picture. 

From  hence  to  the  wooden   circus  where  they  exhi- 
bit the  bull  feafts,  you  keep  turning  to  the  left  clofe 
above  the  fea,  which  on  all  this  fide  dafties  over  large 
ledges  of  rock  :  the   fliore  feems  here  abfolutcly  inac- 
^  ceffible.      On  this  ftiore   ftands  the   cathedral,  a  work 

of  great  expence,  but  carried  on  with  fo  little  vigour, 
that  it  is  difficult  to  guefs  at  the  term  of  years  it  will 
require  to  bring  it  to  perfeftioii.  The  vaults  are  exe- 
cuted with  great  folidity.  The  arches,  that  fpring 
from  the  cluftered  pilafters  to  fupport  the  roof  of  the 
church,  are  very  bold  ;  tlic  minute  fculpture  beftowed 
Hpo^  them  feems  fuperfluous,  as  all  the  effcft  will  be 
left  from  their  great  height,  and  from  the  (liade  that 
will  be  thrown  upon  tlcii;  by  the  filling  up  of  the  in- 
terftices.  From  the  fea,  the  prefent  top  of  the  church 
refembles  the  carcafe  of  fome  huge  monfter  call  upon 
its  fide,  rearing  its  gigantic  blanched  ribs  high  above 
the  buildings  ot  t'.e  city.  The  outward  cafings  are  to 
be  of  white  marble,  the  bars  of  the  windows  of  bronze. 
Next,  crofliug  before  the  '.a:td  gate  and  barracks,  a 
fuperb  edifice  for  ilrength,  convenience,  and  cleanli- 
nefs,  you  c^in-j  down  lo  the  ramparts  that  defend  the 
city  on  the  fide  of  the  bay.     If  the  profpetl  to  the 


ocean  is  folemn,  that  towards  the  main  land  is  ani- 
mated in  the  higheft  degree  ;  the  men  of  war  ride  ill 
the  eaftern  bofom  of  the  bay  ;  lower  down  the  mer- 
chantmen are  fpread  far  and  near ;  and  ciofc  to  the 
town  an  incredible  number  of  barks,  of  various  ftiapes 
and  fizes,  cover  the  furface  of  the  water,  fome  moored 
and  fome  in  motion,  c;\rr\'iiig  goods  to  and  fro.  The 
oppofite  fliore  of  Spain  is  ftudded  with  white  houles, 
and  enlivened  by  the  towns  of  St  Mary's,  Port-real,, 
and  others,  behind  which,  eaftward,  on  a  ridge  of  hills, 
ftands  Medina  Sidonia,  and  turther  back  rife  the  moun- 
tains of  Granada.  WeiUvard,  Rota  clofes  the  hori- 
zoi;,  near  which  was  anciently  the  ifland  and  city  of 
Tarteftus,  now  covered  by  the  fea,  but  at  low  water 
fome  part  of  the  ruins  are  ftill  to  be  difcerned.  In 
a  large  baftion,  jutting  out  into  the  bay,  they  have 
built  the  cuftom-houfe,  the  firft  ftory  of  which  is 
level  with  the  walk  upon  the  walls.  When  it  was  re- 
folved  to  ereft  a  building  fo  neceffary  to  this  great  em- 
porium of  trade,  the  marquis  di  Squillace  gave  orders 
that  no  expence  fliould  be  fpared,  and  the  moft  intelli- 
gent architefts  employed,  in  order  to  ereft  a  monument, 
which  by  its  tafte  and  magnificence  might  excite  the 
admiration  of  pofterity  :  the  rcfult  of  thefe  precautions 
proved  a  piece  of  vile  architeftnre,  compofed  of  the 
worrt  of  materials. 

The  ftir  here  is  prodifjious  during  the  laft  months  of 
the  flay  of  the  fiota.  The  packers  poffcls  the  art  of 
prefTiiig  goods  to  great  perfeftion  ;  but,  as  they  pay 
the  freight  according  to  the  cubic  palms  of  each  bale, 
they  are  apt  to  fqueeze  down  the  cloths  and  linens  fo 
vei-y  clofe  and  hard,  as  fometimes  to  render  them  un- 
fit for  ufe.  The  exportation  of  French  luxuries  in 
drcfs  is  enormous ;  Tyons  fnrniflies  moft  of  them  ; 
England  fends  out  bale  goods  ;  Brittany  and  the  north 
linens.  Every  commercial  nation  has  a  conful  refi- 
dent  at  Cadiz  ;  thofe  of  England  and  France  are  the 
only  ones  not  allov/ed  to  have  any  concern  in  trade. 

In  1596,  Cadiz  was  taken,  pillaged,  and  burnt  by  the- 
Englilh  ;  but  in  1702  it  was  attempted  in  conjunc- 
tion with  the  Dutch,  without  fuccefs. 

CADIZADELITES,  a  feci  of  Mahometans  verj' 
like  the  ancient  Stoics.  They  fhun  fealls  and  diver- 
fions,  and  affeft  an  extraordinary  gravity  in  all  their 
attions  ;  they  are  continually  talking  of  God,  and  fome 
of  them  make  ajnmble  of  Chriftlanity  and  Mahome- 
tanifm  ;  they  drink  wine,  even  in  the  fall  of  the  Ra- 
mazan  ;  they  love  and  protett  the  Chriflians  ;  they  be- 
lieve that  Mahomet  is  the  Holy  Ghotl,  praftife  cir- 
cumcifion,  and  juflify  it  by  the  example  of  Jefus  Chrift. 

CADMEAN  Letters,  the  ancient  Greek  or  Ionic 
characters,  fuch  as  they  were  firft  brought  by  Cadmus 
from  Phoenicia  ;  whence  Herodotus  alfo  calls  them 
■  Phoenician  letters.  According  to  fome  writers,  Cad- 
mus was  not  the  inventor,  nor  even  importer  of  the 
Greek  letters,  but  enly  the  modeller  and  reformer 
thereof ;  and  it  was  hence  they  acquired  the  appellation 
Cadmean  or  Phaiiician  letters  ;  whereas  before  that 
time  they  had  been  called  Pelafgian  letters. 

CADMIA.      See  Calamine. 

CADMUS,  in  fabulous  hiftoiy,  king  of  Thebes, 
the  fon  of  Agenor  king  of  Phoenicia,  and  the  brotlier 
of  Phoenix,  Cilix,  and  Europa.  He  carried  into 
Greece  the  16  fimple  letters  of  the  Greek  alphabet  ; 
and  there  built   Thebes,   in   Bocotia.     The  poets  fay, 
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that  he  left  hi;  native  country  in  fearch  of  his  fifter 
T^urojja,  whom  Jupiter  had  carried  away  in  the  form 
'j  of  a  bull  :  and  that,  inquiring  of  the  Delphic  oracle 
for  a  fcttlement,  he  was  anfvver>'d,  that  he  (liould  fol- 
low the  direftion  of  a  cow,  and  build  a  city  where  the 
lav  down.  H:uing  arrived  anion g  the  Phocenfes,  he 
was  met  bv  a  cow,  who  conduftcd  him  through  Boco- 
tia  to  the  place  where  Thebes  was  afterwards  built  : 
but  as  he  was  about  to  facnfice  his  guide  to- Pallas,  he 
fent  two  of  his  company  to  the  fountain  Dirce  for  wa- 
ter ;  when  they  being  devoured  by  a  ferpeut  or  dragon, 
he  Hew  the  inonller,  and  afterwards,  by  the  advice  of 
Pallas,  fowed  his  teeth,  when  there  fprung  up  a  num- 
ber of  armed  foldiers,  who  prepared  to  revenge  the 
death  of  the  ferpent  ;  but  on.  his  caft'ing  a  itone  among 
thefe  upftart  warriors,  they  turned  iheir  weapons  againtt 
each  other  with  fuch  animofity,  tb.at  only  five  furvivcd 
the  combat,  and  thefe  alFilled  Cadmus  in  founding  his 
new  city.  Afterwards,  to  recompenfe  his  labours,  the 
gods  gave  him  Harmonia,  or  Harmione,  the  daughter 
of  Mars  and  Venus ;  and.  honoured  his  nuptials  with 
prefents  and  peculiar  marks  of  favour.  But  at  length 
refigning  Thebes  to  Pentheus,  Cadmus  and  Harmione 
went  to  govern  the  Ecclellenfes :  when  grown  old, 
tliey  were  transformed  into  ferpents  ;  or,  as  others  fay, 
fent  to  the  Elyfian  fields,  in  a  chariot  drawn  by  fer- 
pents.    See  Thebes. 

Cadmus  of  Miletus,  a  celebrated  Greek  hiflorian, 
was,  according  to  Pliny,  the  firft  of  the  Greeks  who 
wrote  hiftory  in  profe.  He  flouriflied  about  55Q  be- 
fore Chrirt. 

CADORE,  or  PlEVE  DE  Cadore,  a  town  of  Italy, 
in  the  territory  of __ Venice,  and  capital  of  a  diftrift 
called  CaJonno  ;  famous  for  the  birth  of  Titian  the 
painter.      E.  Long.  13.   45.  N.  Lat.  46.  25. 

CADORINO,  a  province  of  Italy,  in  the  territory 
of  Venice ;  bounded  on  the  eaft  by  Friuli  Proper,  on 
the  fouth  and  well  by  the  Bellunefe,  and  by  the  bi- 
Ihopric  of  Brixen  on  the  north.  It  is  a  veiy  moun- 
tainous countr)',  but  pretty  populous.  The  only  town 
is  Pieve  de  Cadore. 

CADRITES,  a  fort  of  Mahometan  friars,  who 
once  a-week  fpend  a  great  part  of  the  night  in  turn- 
ing round,  holding  each  others  hands,  and  repeating 
incefTanlly  the  word  liai,  which  fignifies  living,  and  is 
one  of  the  attributes  of  God  ;  during  which  one  of 
them  plays  on  a  flute.  They  never  cut  their  hair,  nor 
cover  their  heads  ;  and  always  go  bare-footed  :  they 
have  hberty  to  quit  their  convent  when  they  pleafe, 
and  to  marry. 

CADSAND,  an  ifland  on  the  coaft  of  Dutch  Flan- 
ders, fituated  at  the  mouth  of  the  Scheldt,  whereby  the 
Dutch  command  the  navigation  of  that  river. 

CADUCEUS,  in  antiquity.  Mercury's  rod  or 
feeptre,  being  a  wand  entwifted  by  two  ferpents,  borne 
by  that  deity  as  the  enfign  of  his  quality  and  office, 
giving  him,  according  to  the  fable,  by  Apollo,  for  his 
feven-ftringcd  harp.  Wonderful  properties  are  alcribed 
to  this  rod  by  tlie  poets  ;  as  laying  men  afleep,  raifing 
the  dead,  See. 

It  was  alfo  ufed  by  the  ancients  as  a  fymbol  of  peace 
and  concord  :  the  Romans  fent  the  Carthaginians  a 
javelin  and  a  caduceus,  offering  them  their  choice  either 
of  war  or  peace.  Among  that  people,  thofe  who  de- 
nounced war  were  called  feciales  ;  and  thofe  who  went 
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to  demand  peaces  eaducealorcs,    becaufe  they  bore  a   CiducI 
caduceus  in  their  hand.  !' 

Tiie  caduceus  found  on  medals  is  a  common  fymbol, ,    ^  '"*• 
fignifying  good  conduft,  peace  and  profperity.      The 
rod  exprefles  power,   the  two   ferpents  prudence,  and 
the  two  wings  diligence. 

CADUCI,  (from  cado  «  to  fall")  ;  the  name  of  a 
clafs  in  Linnreus's-  calycina,  confilUng  of  plants  whofe 
calyx  is  a  fimple  perianthium,  fupporting  a  fingle 
flower  or  fruftification,  and  falling  off  either  before  or 
with  the  petals.  It  ftands  oppofcd  to  the  clajfcs perji- 
Jlenles  in  the  fame  method,  and  is  exemplified  in  muftard 
and  ranunculus. 

GADURCI,  Cadurcum,  Cadurcus  and  Cadurx,  in 
ylncient  Geography,  a  town  of  the  Cadurci,  a  people  of 
Aquitania  ;  fituated  between  the  rivers  Oldus,  running 
from  the  north,  and  the  Tarnis  from  the  fouth,  and 
falling  into  the  Garumna':  Now  Cahors,  capital  of  the 
territory  of  the  Qucrci,  in  Guienne. .  A  part  of  the 
Cadurci,  to  the  fouth  next  the  Tarnis,  were  called 
Eleutheri. 

CADUS,  in  antiquity,  a  wine  veffel  of  a  certain 
capacity,  containing  80  amphorse  or  firkins  ;  each  of 
which,  according  to  the  bell  accounts,  held  nine  gal- 
lons. 

CADUSII,  in  jincienl  Geography,  a  people  of  Me- 
dia Atropatene,  fituated  to  the  welt  in  the  mountains, 
and  reaching  to  the  Cafpian  fca  ;  between  whom  and 
the  Medes  perpetual  war  and  enmity  continued  down 
to  the  time  of  Cyrus. 

CiECILIA,  in  Zoology,  3.  genus  of  ferpents  be- 
longing to  the  amphibia  clafs.  The  cjecilia  has  no 
fcales  ;  it  is  fmooth,  and  moves  by  means  of  lateral 
rugs  or  prickles.  The  upper  lip  is  prominent,  and 
furnilhed  with  two  tentacula.  It  has  no  tail.  There 
are  but  two  fpecies  of  this  ferpent,  viz.  1.  The  tenta- 
culata,  has  135  rugae.  It  is  about  a  foot  long,  and  an 
inch  in  circumference,  preferving  an  uniform  cylindri- 
cal Ihape  from  the  one  end  to  the  other.  The  teeth 
are  very  fmall.  It  has  fucli  a  refemblance  to  an  eel,, 
that  it  may  eafily  be  miftaken  for  one  ;  but  as  it  bas 
neither  fins  nor  gills,  it  cannot  be  claffed  with  the 
fifhes.  It  is  a  native  of  America,  and  its  bite  is  not 
poifonous.  2.  The  glutinofa,  has  3 10  rugiE  or  prickles 
above,  and  10  below,  the  anus.  It  is  of  a  brownilh 
colour,  with  a  white  line  on  the  fide,  and  is  a  native  of 
the  Indies. 

CjECUM,  or  CoECUM,  the  blind  gut.  See  Ana- 
tomy Index.  t 

C^LIUM,  in  Ancicni  Geography,  an  inland  town 
of  Peucetia,  a  divifion  of  Apulia  ;  a  place  four  or  five 
miles  above  Barium  or  Bari,  and  which  Hill  retains 
that  name. 

CiELIUS  Mows,  (Itinerary)  ;  a  town  of  Vindeli- 
cia,  on  the  right  or  weiljfide  of  the  Ilargus,  Now 
Kelmiintz,  a  fmall  town  of  Suabia,  on  the  lUer. 

C.ELius  Mons  at  Rome.     See  Coelius. 

CsLius,  /turcUauHS,  an  ancient  phyfician,  and 
the  only  one  of  the  feft  of  the  Methodills  of  whom  we 
have  any  remains.  He  was  of  Sicca,  a  town  of  Nu- 
midia  ;  but  in  what  age  he  lived,  cannot  be  deter- 
mined: it  is  probable,  however,  that  he  lived  before 
Galen  :  fince,  though  he  carefully  mentions  all  the 
phyficians  before  hmi,  he  takes  no  notice  of  Galen. 
He  had  read  over  very  diligently  the  ancient  phyfi- 
cians 
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cians  of  all  fe<Ss ;  and  we  are  indebted  to  him  for  the 
knowledg-e  of  many  dogmas  which  are  not  to  be  found 
but  in  his  books  de  celeribus  el  tardis  pajfwntlus.  He 
wrote,  as  he  himfelf  tells  us,  feveral  other  works  ;  but 
they  are  all  peiiflied. 

CAEN,  a  handfome  and  confiderable  town  of 
France,  capital  of  Lower  Normandy,  with  a  celebrated 
univerfity,  and  an  academy  of  literature.  It  contains 
60  ftreets,  and  12  parithes.  It  has  a  caftle  with  four 
towers,  wliich  were  built  by  the  Englidi.  The  town- 
houfe  is  a  large  building  with  four  great  towers.  The 
royal  fquare  is  the  handfomeft  in  all  Normandy,  and 
has  fine  houfes  on  three  fides  of  it  ;  and  in  the  middle 
13  the  ftatue  of  Louis  XIV.  in  a  Roman  habit,  (land- 
ing on  a  marble  pedeftal,  and  furrounded  with  an  iron 
balluftrade.  It  is  feated  in  a  pleafant  country,  on  the 
river  Orne,  about  eight  miles  from  the  fea.  William 
the  Conqueror  was  buried  here,  in  the  abbey  of  St 
•vStephen,  which  he  founded.  W.  Long.  0.  27.  N. 
Lat.  49.  11. 

CiERE,  in  Ancient  Geography,  a  town  of  Etruria, 
the  royal  refidence  of  Mezentius.  Its  ancient  name  was 
^rgyll^.  In  Strabo's  time  not  the  leaft  veilige  of  it 
remained,  except  the  baths  called  cxretana.  From  this 
town  the  Roman  cenfor's  tables  were  called  cxr'ites  ta- 
buU.  In  thefe  were  entered  the  names  of  fuch  as  for 
fome  mifdemeanor  forfeited  their  right  of  fuffrage,  or 
were  degraded  from  a  higher  to  a  lefs  honourable  tribe. 
For  the  people  of  Coere  hofpitably  receiving  thofe  Ro- 
mans who,  after  the  taking  of  Rome  by  the  Gauls,  fled 
.with  their  gods  and  the  facrcd  fire  of  Vefta,  were,  on 
the  Romans  recovering  themfelves  from  this  difafter, 
honoured  with  the  privilege  of  the  city,  but  without  a 
riglit  of  voting. 

C^RITES  TABUX,?:.     See  the  preceding  article. 

CAERFILLY,  a  town  of  Glamorgandiire,  in  South 
Wales,  feated  between  the  rivers  TaafF  and  Rumney, 
in  a  moorifli  ground  among  the  hills.  It  is  tho\ight 
the  walls,  now  in  ruins,  were  built  by  the  Romans  ; 
there  being  often  Roman  coins  dug  up  there.  W.  Long. 
3.  12.  N    Lat.  51.  25. 

CAERLEON,  a  town  of  Monmouthfliire  in  Eng- 
land, and  a  place  of  great  antiquity.  It  was  a  Roman 
town,  as  is  evident  from  the  many  Roman  antiquities 
found  here.  It  is  commodioufly  fituated  on  the  river 
^  Uik,  over  which  there  is  a  large  wooden  bridge.  The 
lioufcs  are  generally  built  of  Itone,  and  there  are  the 
ruins  of  a  caftle  ftill  to  be  feen.  W.  Long.  3.  0.  N. 
Lat»51.40. 

CAERMARTHEN-SHiRE,  a  county  of  Wales, 
bour.dcd  on  the  north  by  the  Severn  fea  or  St  George's 
^^hannel,  Cardiganlhire  on  the  fouth,  the  (liires  of 
Brecknock  and  Glamorgan  on  the  caft,  and  Pcmbroke- 
ftiire  on  the  weft.  Its  greateft  length  is  between  30 
and  40  miles,  and  its  breadth  upwards  of  20.  The  air 
IS  wholcfome,  and  the  foil  Icfs  rocky  and  mountainous 
than  moft  other  parts  of  Wales,  and  confequcritly  is 
proportionally  more  fertile  both  in  corn  and  pafture. 
It  has  alfo  plenty  of  wood,  and  is  well  fupplied  with 
A:oaI  and  lim.cftone.  The  moft  confiderable  rivers  are 
the  Towy,  the  Cothy,  and  the  Tave  ;  of  which,  the  firft 
abounds  with  excellent  falmon.  Tiie  principal  towns 
are  Caermarth.en,  the  capital,  Kidwely,  Lanimdovery, 
&c.  This  county  abounds  with  ancient  forts,  camps, 
*•:'.<<    tumuli    or    barrows.     Near  to   Cacrmarthen,  to- 


wards the  eaft,  may  be  feen  the  ruins  of  Kallelk  Kar-  ' 
rey,    which   was    fituated    on   a    fteep    and   inacceflible 
rock  ;  and  alfo   feveral  vaft  caverns,  fuppofed  to  have 
been  copper  mines   of  the  Romans.      Near  this  fpot  is 
a  fountain  which  ebbs  and  flows  twice  in  24  hours  like  "■ 
the  fea. 

C.\ER  MART  HEN,  a  town  of  Wales,  and  capital  of 
the  county  of  that  name.  It  is  fituated  on  the  river 
Fowey,  over  which  it  has  a  fine  ftone  bridge.  It  is  of 
great  antiquity,  being  the  Maridunum  of  Ptolemy.  It 
is  a  populous,  thriving,  and  polite  place,  many  of  the 
neighbouring  gentry  refiding  there  in  the  winter.  It 
is  a  corporation  and  county  of  itfelf,  with  power  to 
make  by-laws.  Here  were  held  the  courts  of  chancery 
and  exchequer  for  South  Wales,  till  the  whole  was  unit- 
ed to  England  in  the  reign  of  Henry  VIII.  Here 
was  born  the  famous  conjurer  Merhn  ;  and  near  the 
town  is  a  wood  called  Merlin's  grove,  where  he  is  faid 
to  have  often  retired  for  contemplation.  Many  of  his 
pretended  prophecies  are  ftill  preferved  in  the  country. 
The  town  gives  the  title  of  marquis  to  his  grace  the 
duke  of  Leeds.  It  fends  one  member  to  parhament, 
and  the  county  another. 

CAERNARVON-SHIRE,  acountyof  Wales,  bound- 
ed on  the  north  and  weft  by  the  fea,  on  the  fouth  by 
Mcrionelhfhire,  and  on  the  eaft  is  divided  from  Den- 
bigliftiiie  by  the  river  Conway.  It  is  about  40  miles 
in  length,  and  20  in  breadth  ;  and  fends  one  member  to 
parliament  for  the  fhire,  and  another  for  the  borough 
of  Caernarvon.  The  air  is  very  piercing  ;  owing  partly 
to  the  fnow,  that  lies  feven  or  eight  months  of  the  year 
upon  fome  of  the  mountains,  which  are  fo  high  that 
they  are  called  the  Britijh  Alps  ;  and  partly  to  the 
great  number  of  lakes,  which  are  faid  not  to  be  fewer 
than  50  or  60.  The  foil  in  the  valleys  on  the  fide  next 
Ireland  is  pretty  fertile,  efpecially  in  barley  ;  great 
numbers  of  black  cattle,  fliecp,  and  goats,  are  fed  on 
the  mountains  :  and  the  fea,  lakes,  and  rivers,  abound 
with  variety  of  filh.  The  higheft  mountains  in  the 
county  are  thofe  called  Snoivdon  hills,  and  Pen-maen- 
mawr,  which  laft  hangs  over  the  fea.  There  is  a  road 
cut  out  of  the  rock  on  the  fide  next  the  fea,  guarded 
by  a  wall  running  along  the  edge  of  it  on  that  fide  ; 
but  the  traveller  is  fometimes  in  danger  of  being  crufhed 
by  the  fall  of  pieces  of  the  rock  from  the  precipices 
above.  The  river  Conway,  though  its  courfe  from  the 
lake  out  of  which  it  iffues  to  its  mouth  Is  only  12  miles, 
yet  is  fo  deep,  in  confequence  of  tlie  many  brooks  it  re- 
ceives, that  it  is  navigable  by  fliips  of  good  burden  for 
eight  miles.  Pearls  are  found  in  large  black  mufcles 
taken  in  this  river.  The  principal  towns  are  Bangor, 
Caernarvon  the  capital,  and  Conway.  In  this  county 
is  an  ancient  road  faid  to  have  been  madi*  by  Helena 
the  mother  of  Conftantlne  the  Great ;  and  Matthew  of 
Wcftminfter  aflerts,  that  the  body  of  Conftantius  the 
father  of  the  fame  Conftantlne,  was  found  at  Caernar- 
von in  the  year  1283,  and  interred  in  the  parifli  church 
there  by  order  of  Edward  I. 

C.iERNARvoN,  a  town  of  V»'^alcs,  and  capital  of  the 
county  of  that  name.  It  was  built  by  Edward  I.  near 
the  fite  of  the  ancient  Scgontluni,  after  his  conqueft  of 
the  country  in  1282,  the  fituation  being  well  adapted 
to  overawe  his  new  fubjecls.  It  had  natural  requlfites 
for  ftrength  ;  being  bounded  on  one  fide  by  the  arm 
of  the   fea  called  the   Menai ;    by  the  elluary  of  the 
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^narvon  Sciont  on  anotlier,   exaftly  where   it  receives  the   tide      The 

II  from  tlie  former  ;  on  a  third  fide,  and  a  part  of  the 
-"'P"'"-fourth,  by  a  cheek  of  the  Mciiai ;  and  the  remainder 
"^  lias  the  appearance  of  having  the  infulation  completed 
by  art.  Edward  undertook  this  great  work  immedi- 
ately after  his  conqueft  of  the  country  in  l'2fci2,  and 
completed  the  fortifications  and  caftle  before  1  '2S4' ; 
for  his  queen,  on  April  2oth  in  that  year,  brought 
forth  within  its  walls  Edward,  firil  prince  of  Wale*  of 
the  Engliih  line.  It  was  built  within  the  fpace  of  one 
year,  by  the  labour  of  the  pcafants,  and  at  the  cod  of 
the  chieftans  of  the  country,  on  whom  the  conqueror 
impofed  the  hateful  u(l<.  The  extei-nal  fbate  of  the 
walls  a4id  caftle,  Mr  Pennant  informs  us,  are  at  prefent 
exaflly  as  they  were  in  the  time  of  Edward.  The 
walls  are  defended  by  numbers  of  round  towers,  an.d 
have  two  principal  gates  :  the  eail,  facing  the  moun- 
tains ;  the  weft,  upon  the  Menai.  The  entrance  in- 
to the  caftle  is  very  auguft,  beneath  a  great  tower,  on 
the  front  of  which  appears  the  ftatue  of  the  founder, 
with  a  dagger  in  his  hand,  as  if  menacing  his  new 
acquired  unwilling  fubjects.  The  gate  had  four  port- 
cullifes,  and  every  requifite  of  ftrength.  The  towers 
are  very  beautifal.  The  eagle  tower  is  remarkably 
fine,  and  has  the  addition  of  three  flender  angular  tur- 
rets ifTuing  fiom  the  top.  Edward  II.  was  born  in  a 
little  dark  room  in  this  tower,  not  twelve  feet  long 
nor  eight  in  breadth  :  fo  little  did,  in  thofe  days,  a 
royal  confort  confult  either  pomp  or  conveniency. 
The  gate  through  which  the  affectionate  Eleanor  en- 
tcred,  to  give  the  Welih  a  prince  of  their  own,  who 
could  not  fpeak  a  word  of  Enghlh,  is  at  the  fartheft 
end,  at  a  vaft  height  above  the  outfide  ground  ;  fo 
could  only  be  approached  by  a  drawbridge.  The 
quay  is  a  moft  beautiful  walk  along  the  fide  of  the 
Menai,  and  commands  a  moft  agreeable  view. 

Caernarvon  is  deftitute  of,  manufactures,  but  has  a 
brifk  trade  with  London,  Briftol,  Liverpool,  and  Ire- 
land, for  the  feveral  neceffaries  of  life.  It  is  the  re- 
fidence  of  numbers  of  genteel  families,  and  contains 
feveral  verj'  good  houfes.  Edward  I.  beftowed  on  this 
town  its  firft  royal  charter,  and  made  it  a  free  bo- 
rough. Among  other  privileges,  none  of  the  burgeftes 
could  be  convidled  of  any  crime  committed  between 
the  rivers  Conway  and  Dyfe,  unlefs  by  a  jury  of  their 
own  townfmen.  It  is  governed  by  a  mayor,  who,  by 
patent,  is  created  governor  of  the  caftle.  It  has  one 
alderman,  two  bailiffs,  a  town  clerk,  and  two  ferjeants 
,  at  mace.  The  rcprcfentative  of  the  place  is  eleftcd  by 
its  burgcffes,  and  thofe  of  Conway,  Pwllheli,  Nefyn, 
and  Crickaeth.  The  right  of  voting  is  in  every  one, 
refident  or  non-refidei:r,  admitted  to  their  freedom. 
The  town  gives  title  of  enrl  and  marquis  to  the  duke 
of  Chandos,  and  has  a  good  tide  harbour. 

CAER\VIS,  a  market  town  of  Flintfhire,  in  North 
Wales,  filuated  in  W.  Long.  3.  25.  N.  Lat   53.  20. 

CjESALFINIA  BRASiLETTO,or5;-^/TOW.  See 
BoTANV  Index.  Of  this  there  are  three  fpecies,  the 
moft  remarkable  of  which  is  the  brafilienfis,  commonly 
called  BrafiL'tto.  It  grows  naturally  in  the  warm^ft 
parts  of  America,  from  whence  the  wood  is  imported 
for  the  dyers,  who  ufe  it  much.  The  demand  has 
been  fo  great,  th?t  none  of  the  large  trees  are  left  in  any 
-  of  the,  Britifh  plantations  ;  fo  that  Mr  Catefby  owns 
liinifelf  igi.orant  of  the  dimenflons  to  which  they  grow. 
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largcft   remaining  are  not   above   two    inches    inCxnIpinni, 
thicknefs,    and    eight    or    nine    feet   in    height.     The,^'^'"-  , 
branches  are  (lender  and  full  of  fmal!  prickles ;  the  leaves 
are  pinnated  ;    the  lobes  growing  oppofite  to  one  ano- 
ther, broad  at  their  ends,  with  one  notch.     The  flowers 
are  white,   papilionaceous,  with  many  ftamina  and  yel- 
low apices,  growing  in  a  pyramidal  fpike,  at  the  end  of 
a  long  (lender   iLilk  :    tlie   pods   enclofe   feveral  fmall 
round   feeds.      Tlie  colour  produced  from  this  w'ood  is 
greaEly  improved  by  fohition   of   tin   in   aqua  regia  *.  *  See  Co- 
The  fecond  fort  is  a  native   of  tlie  fame  countries  with '""^'^'''y* 
the  firft,  but  is  of  a  larger  fize.      It  fend';  out  m.any  weak  ■^"''^' 

irregular  branches,  armed  with  ihort,  ftrong,  upright 
thorns.  The  leaves  branch  out  in  the  lame  manner  as 
the  firft  ;  but  the  lobes,  or  fmall  leaves,  are  oval  and 
entire.  The  flowers  are  produced  in  long  fpikes  l;ke 
thofe  of  the  former,  but  are  variegated  with  red.  Thefe 
plants  may  be  propagated  from  feeds,  which  fhould  be 
fown  in  fmall  pots  filled  with  light  rich  earth  early  in 
the  fpring,  and  plunged  in  a  bed  of  tanner's  bark. 
Being  tender,  they  require  to  be  always  kept  in  the 
ftove,  and  to  be  treated  in  the  fame  manner  as  other 
exotics  of  that  kind. 

C^SALPINUS,  of  Arezzo,  profefTor  at  Pifa,  and 
afterwards  phyfician  to  Pope  Clement  VIU.  one  of  the 
capital  writers  in  botany.      See  Botany  Index. 

CjESA.R,  Julius,  the  illuftrious  Roman  general 
and  hlftorian,  was  of  the  family  of  the  Julii,  who  pre- 
tended they  were  defcended  from  Venus  by  iEneas. 
The  defcendants  of  Afcanius,  fon  of  iEneas  and  Creufa, 
and  furnamed  Julius,  lived  in  Alba  till  that  city  was 
ruined  by  TuUus  Hollilius  king  of  Rome,  who  carried 
them  to  Rome,  where  they  flourifhed.  We  do  not  find 
that  they  produced  more  than  two  branches.  The  fii-ft 
bore  the  name  of  Tullus,  the  other  that  of  Cafar.  The 
moft  ancient  of  the  Cafars  were  th»fe  who  were  in  pu- 
blic employments  in  the  II th  year  of  the  fii-ft  Punic 
war.  After  that  time  we  find  there  was  always  fome 
of  that  family  who  enjoyed  public  offices  in  the  com- 
monwealth, till  the  time  of  Caius  Julius  Ca;far,  the  fub- 
jeft  of  this  article.  He  was  born  at  Rome  the  12th  of 
the  month  Quintilis,  year  of  the  city  653,  and  loft  his 
father  an.  669.  By  his  valour  and  eloquence  he  foon 
acquired  the  higheit  reputation  in  the  field  and  in  the 
feiiate.  Beloved  and  rcfpeftcd  by  his  fellow  citizens, 
he  enjoyed  fucceffively  every  magifterial  and  military 
honour  the  public  could  beftow  confiftent  with  its 
own  free  conftitution.  But  at  length  having  fubdued 
Pompey  the  great  rival  of  his  growing  power,  his 
boundlefs  ambition  effaced  the  glory  of  his  former  ac- 
tions :  for,  purfuing  his  favourite  maxim,  "  that  he 
had  rather  be  the  firft  man  in  a  village  than  the  fecond 
in  Rome,"  he  procured  himfelf  to  be  chofen  perpetual 
dictator ;  and,  not  content  with  this  unconftitutional 
power,  his  faftion  had  refslved  to  raife  him  to  the  im- 
perial dignity  ;  when  the  friends  of  the  civil  liberties 
of  the  republic  raihly  afTaffinated  him  in  the  fenate- 
houfe,  where  they  (liould  only  have  feized  him  and 
brought  him  to  a  legal  trial  for  ufnrpation.  By  this 
impolitic  meafure  they  defeated  their  own  purpofe,  in- 
volving  the  city  in  confleination  and  terror,  which  pro- 
duced general  anarchy,  and  paved  the  wuy  to  the  revo- 
lution they  wanted  lo  prevent  ;  the  nionarchial  govern- 
ment being  abf^lutely  founded  on  the  murder  of  Julius 
Cxfar.     He  fell  in  the  56th  year  of  his  age,  43  years 

before 
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Czsar.     before  the   Chriftian  era.     His   commentaries   contain 
•  a  hiftoiy  of  bis  principal  voyages,  battles,  and   vi£lo- 

ries.     The  London  edition  in   1712,   in   folio,   is  pre- 
ferred. 

The  detail  of  Cxfar's  tranfailions  (fo  far  as  is  con- 
fident with  the  limits  of  this  work)  being  given  under 
the  article   Rome,  we   fliall  here  only  add  a  portrait  of 
♦  From  the  him  as  drawn  by  a  philofopher  *. 

Melanges  "   If,   after  the  lapfe  of  1  8  centuries,   the  truth  may 

Phiksa-        be  publiflied  without  offence,  a   philofopher  might,   in 
/■'"?""  °       the    following    terms,   cenfure    Cxfar    without   calum- 
1^ '     ^        niating   him,    and    applaud   him   without   exciting  his 
blufties. 

"  Caefar  had  one  predominant  paflion-:  it  was  the 
.love  of  gloiy ;  and  he  palled  40  years  of  his  life  in  feek- 
ing  opportunities  to  fofter  and  encourage  it.  His  foul, 
entirely  abforbed  in  ambition,  did  not  open  itfelf  to 
other  impulfes.  He  cultivated  letters  ;  but  he  did  not 
love  them  with  enthufiafni,  becaufe  he  had  not  leifure 
to  become  the  firft.  orator  of  Rome.  He  corrupted  the 
one  half  of  the  Roman  ladies,  but  his  heart  had  no 
concern  in  the  fiery  ardours  of  his  fenfes.  In  the  arms 
of  Cleopatra,  he  thought  of  Pampey  ;  and  this  Angu- 
lar man,  who  difdained  to  have  a  partner  in  the  empire 
of  the  world,  would  have  blulhed  to  have  been  for  one 
inflant  the  flave  of  a  woman. 

«  We  muft  not  imagine,  that  Csefar  was  born  a  war- 
rior, as  Sophocles  and  Milton  were  born  poets.  For, 
if  nature  had  made  him  a  citizen  of  Sybaris,  he  would 
have  been  the  moll  voluptuous  of  men.  If  in  our  days 
he  had  been  born  in  Pennfylvania,  he  would  have  been 
the  moft  inoffenfive  of  Quakers,  and  would  not  have.dif- 
turbed  the  tranquillity  of  the  new  world. 

"  The  moderation  with  which  he  conduftcd  himfelf 
after  his  viclories,  has  been  highly  extolled;  but  in  this 
he  fhowed  his  penetration,  not  the  goodnefs  of  his 
heart.  Is  it  not  obvious,  that  the  difplay  of  certain 
virtues  is  neceffary  to  put  in  motion  the  political  ma- 
■chine  ?  It  was  requifite  that  he  (hould  have  the  appear- 
ance of  clemency,  if  he  inclined  that  Rome  fhould  for- 
give him  his  viftories.  But  what  greatnels  of  mind  is 
there  in  a  generofity  which  follows  on  the  ufurpation 
■of  the  fupreme  power  i* 

"  Nature,  while  it  marked  C^far  with  a  fublime  cha- 
rafter,  gave  him  alfo  that  fpirit  of  perleverance  which 
renders  it  ufeful.  He  had  no  fooner  begun  to  refleft, 
,  than  he  admired  Sylla  ;  hated  him,  and  yet  wilhed  to 
imitate  him.  At  the  age  of  15,  he  formed  the  pro- 
jeft  of  being  didtator.  It  was  thus  that  the  prefident 
Montefquieu  conceived,  in  his  early  youth,  the  idea  of 
the  Spirit  of  Laws. 

"  Phyfical  qualities,  as  well  as  mora!  caufes,  contri- 
buted to  give  ftrength  to  his  charafter.  Nature,  which 
had  made  him  for  command,  had  given  him  an  air  of 
<3ignity.  He  had  acquired  that  foft  and  infinuating 
eloquence,  which  is  perfLttly  fuited  to  feduce  vulgar 
■minds,  and  has  a  powerful  influence  on  the  moft  culti- 
vated. His  love  of  pleafure  was  a  merit  with  the  iair 
■fex  ;  and  womai,  who  even  in  a  republic  can  draw  to 
them  the  fuffrages  and  attention  of  men,  have  the 
higheft  importance  in  degenerate  times.  The  ladies 
of  his  age  were  charmed  with  the  profpect  of  having 
a  diftator  whom  they  might  fubdue  by  their  attrac- 
tions. 

"  In  vain  did  the  genius  of  Cato  watch  for  fome 
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time  to  fuftain  the  hberty  of  his  country.  It  was  un- 
equal to  contend  with  that  of  Ciefar.  Of  what  avail  ^ 
were  the  eloquence,  the  philofophy,  and  the  virtue  of 
this  republican,  when  oppofed  by  a  man  who  had  the 
addrefs  to  debauch  the  wife  of  every  citizen  whofe  in- 
tereft  he  meant  to  engage  ;  who,  polfefrmg  an  enthu- 
fiafm  for  glory,  wept,  becaufo,  at  the  age  of  30,  he 
had  not  conquered  the  world  like  Alexander;  and  who, 
with  the  haughty  temper  of  a  defpot,  was  more  defir- 
ous  to  be  the  firft  man  in  a  village  than  the  fecond  in 
Rome. 

«'  Casfar  had  the  good  fortune  to  exift  in  times  of 
trouble  and  civil  commotions,  when  the  minds  of  men 
are  put  into  a  ferment  ;  when  opportunities  of  great 
aAions  are  frequent  ;  when  talents  are  every  thing,  and 
thofe  who  can  only  boaft  of  their  virtues  are  nothing. 
If  he  had  lived  an  hundred  years  fooner,  he  would  have 
been  no  more  than  an  obfcure  villain  ;  and,  inftead  of 
giving  laws  to  the  world,  would  not  have  been  able  to 
produce  any  confufion  in  it. 

"  I  will  here  be  bold  enough  to  advance  an  idea, 
which  may  appear  paradoxical  to  thofe  v.-ho  weakly 
judge  of  men  from  what  they  achieve,  and  not  from 
the  principle  which  leads  them  to  acl.  Nature  formed 
in  the  fame  mould  Caefar,  Mahomet,  Cromwell,  and 
Kouli  Khan.  They  all  of  them  united  to  genius  that 
profound  policy  which  renders  it  fo  powerful.  They 
all  of  them  had  an  evident  fuperiority  over  thofe  with 
whom  they  were  furrounded  ;  they  were  confcious  of 
this  fuperiority,  and  they  made  others  confcious  of  it. 
They  were  all  of  them  born  fubjefts,  and  became  for- 
tunate ufurpers.  Had  Caefar  been  placed  in  Perfia,  he 
would  have  made  the  conqueft  of  India  ;  in  Arabia,  he 
would  have  been  the  founder  of  a  new  religion  ;  in  Lon- 
don, he  would  have  ftabbed  his  fovereign,  or  have  pro- 
cured his  afiaflination  under  the  fantlion  of  the  laws. 
He  reigned  with  glory  over  men  whom  he  had  reduced 
to  be  flaves;  and,  under  one  afpedl,  he  is  to  be  confidered 
as  a  hero  ;  under  another  as  a  monfter.  But  it  would 
be  imfortunate,  indeed,  for  fociety,  if  the  poffelTion  of 
fuperior  talents  gave  individuals  a  right  to  trouble  its 
repofe.  Ufurpers  accordingly  have  flatterers,  but  no 
friends ;  ftrangers  refpett  them ;  their  lubjedls  com- 
plain and  fubmit;  it  is  in  their  own  families  that  huma- 
nity finds  her  avengers.  Cxfar  was  affaflinated  by 
his  fon,  Mahomet  was  poifoned  by  his  wife,  Kouli 
Khan  Vas  malfacred  by  his  nephew,  and  Cromwell  on- 
ly died  in  his  bed  becaufe  his  fon  Richard  was  a  philo- 
fopher. 

"  Cxfar,  the  tyrant  of  his  country' ;  Caefar,  who 
dcftroyed  the  agents  of  his  crimes,  if  they  failed  in  ad- 
drefs ;  Caefar,  in  fine,  the  huftjand  of  every  wife,  and 
the  wife  of  eveiy  hulband,  has  been  accounted  a  great 
man  by  the  mob  of  writers.  But  it  is  only  the  philo- 
fopher who  knows  how  to  mark  the  barrier  between 
celebrity  and  gr-eatnefs.  The  talents  of  this  fingular 
man,  and  the  good  fortune  which  conftantly  attended 
him  till  the  moment  of  his  aflaffination,  have  concealed 
the  enormity  of  his  aflions." 

C-tSAR,  in  Roman  antiquity, 
the  emperors,  from  Julius  Cxlar 
the  empire.  It  was  alfo  ufed  as 
for  the  intended  or  prefumptivc  heir  of  the  empire,  as 
king  of  the  Romans  is  now  ufed  for  that  of  the  German 
empire. 

This 
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Cxar  Tliis  title  took  its  rife  from  the  furname  of  the  firft 

1'.  emperor,  C.  Julius  Cxfar,  which,  by  a  decree  of  the 
isaruTO,  {-gfigfp^  g]l  ti,g  fucceeding  emperors  were  to  ticar.  Un- 
der his  fiiccefTbr,  the  appellation  of  AupiJIus  being 
appropriated  to  the  emperors,  in  compliment  to  that 
prince,  the  title  Ctcfar  was  given  to  the  fecond  per- 
ibn  in  the  empire,  though  ftill  it  continued  to  be  given 
to  the  firll  ;  and  hence  the  difference  betwixt  Cxfar 
ufed  fimply,  and  C«far  with  the  addition  of  Imperator 
Auguftus. 

The  dignity  of  Ca;far  remained  to  the  fecond  of 
the  empire,  till  Alexius  Comnenus  having  clcded 
Nicephoms  MelifTenus  Caefar  by  contraft  ;  and  it  be- 
ing necefiarv  to  confer  fome  higher  dignity  on  his 
own  brother  Ifaicius,  he  created  him  Scbaflocrator 
with  the  precedency  over  MelifTenus  ;  orderi;ig,  that 
in  all  acclamations,  Sec.  Ifaacius  Sebaftocrator  fhoukl 
be  named  the  fecond,  and  MelifTenus  Csefar  the 
third. 

C.^SAR,  Sir  Julius,  a  learned  civilian,  was  defcend- 
ed  by  the  female  line  from  the  duke  de  Cefarini  in 
Italy  ;  and  was  born  near  Tottenham  in  Middlefex,  in 
the  year  I.?57.  He  was  educated  at  Oxford,  and 
afterivards  fludied  in  the  univerfitv  of  Paris,  where,  in 
the  year  1.5S1,  he  was  created  doftor  of  the  civil 
law,  and  two  years  after  was  admitted  to  the  fame 
flegree  at  Oxford,  and  alfo  became  doctor  of  the  ca- 
non law.  He  was  advanced  to  many  honourable  em- 
ployments, and  for  the  lall  20  years  of  his  life  was 
mafter  of  the  rolls.  He  was  remarkable  for  his  extcn- 
live  bounty  and  charity  to  all  perfons  of  worth,  fo  that 
he  feemed  to  be  the  almoner- general  of  the  nation. 
He  died  in  1639,  in  the  79th  year  of  his  age.  It  is 
very  remarkable  that  the  manufcripts  of  this  lawyer 
were  offered  (by  the  executors  cf  forne  of  his  dclcen- 
dants)  to  a  cheefemonger  for  wafte  paper  ;  but  being 
timely  infpeCted  by  Mr  Samuel  Pattrfon,  this  gentle- 
man difcovered  their  worth,  and  had  the  fatisfaftion  to 
find  his  judgment  confirmed  by  the  profefTion,  to  whom 
they  were  fold  in  lots  for  upwards  of  5001.  in  the  year 
11 51. 

C/Es.\R  Augujla,  or  Cufarea  A:i^ujla,  in  Ancient 
Geography,  a  Roman  colony  fituated  on  the  river  Ibenis 
in  the  Hither  Spain,  before  called  Suhluha,  in  the  ter- 
ritories of  the  Edetani.  Now  commonly  thought  to  be 
-Saragofa. 

CiESAREA,  the  name  of  feveral  ancient  cities, 
particularly  ore  on  the  coafl  of  Phoenicia.  It  was  very 
conveniently  fituated  for  trade  ;  but  had  a  very  danger- 
ous harbour,  fo  that  no  fhips  could  be  fafe  in  it  when 
the  wind  was  at  fouth-wefl.  Herod  the  Great  king 
of  Judea  remedied  this  mconveniency  at  an  immenfe 
expenfe  and  labour,  making  it  one  of  the  mofl  con- 
venient havens  on  that  coafl.  He  alfo  beautified  it 
with  many  building:,  and  bcilowed  VI  yiars  on  the 
finifhing  and  adomi  ;g  it. 

CiESARERAN  operat'on.    See  Midwifery. 

CiESARIANS,  Cafaricnfes,  in  Romati  antiquity, 
were  officers  or  minifterp  of  ihe  Roman  emperors  :  They 
kept  the  account  cf  the  revenues  of  the  i-:rip(-iors  ;  and 
took  polTelTion,  in  their  name,  of  fvxh  things  as  devol- 
ved or  were  confifcnted  to  tlT-m. 

Cy^SARODUNUM,  in  Annen  Grrgraphy,  a  town 
of  the  Turones  in  Celtic  Guul  ;  now  Tours,  the  capi» 
tal  of  Touraine.     See  Tours. 
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CjESAROMAGUS,  in  Ancient  Geogmpfiy,  a  town  Ciiaf ooB>- 
of  the   Trinobantes   in   Britain  ;  by  fome  fuppofed  to       8"« 
be   Chelmsford,    by  others    Brentford,    and    by    others      _,  ft- 
Purjlect.  , ^i__, 

C^SENA,  in  Ancient  Geography,  a  town  of  Gallia 
Cifpadana,  fituated  on  tlic  riv,-rs  Ifapis  and  Rubicon  j 
now  CECtNA,  which  fee, 

CjESIA  sylva,  in  Ancient  Geography,  a  wood  ia 
Germany,  part  of  the  great  Sylva  Hercynia,  fituated 
partly  in  the  duchy  of  Cleves,  and  partly  in  Wcflphalia, 
between  Wcfel  and  Kesfield, 

C/iiSONES,  a  denomination  given  to  thofe  cut  out 
of  their  mothers  wombs.  Pliny  ranks  this  as  an  au- 
fpicious  kind  of  birth  ;  the  elder  Scipio  Africanus,  and 
the  firft  family  of  Ccefars,  were  brought  into  the  world 
in  this  way. 

CjESTUS,  in  antiquity,  a  large  gauntlet  made  of 
raw  hide,  which  the  wrefllers  made  ufe  of  when  they 
fought  at  the  public  games. — This  was  a  kind  of  lea- 
thern ftrap,  flrengthened  with  lead  or  plates  of  iron, 
which  encompaffed  the  hand,  the  tvrilt,  and  a  part  of 
the  arm,  as  well  to  defend  thefe  parts  as  to  enforce 
their  blows, 

C^STus,  or  Ctcjlum,  was  alfo  a  kind  of  girdle,  made 
of  wool,  which  the  hufband  untied  for  his  fpoufe  the 
firft  day  of  marriage,  before  they  went  to  bed. 

This  relates  to  Venus's  girdle,  which  Juno  borrowed 
of  her  to  entice  Jupiter  to  love  her.      See  Cestus. 

CjESURA,  in  the  ancient  poetry,  is  when,  in  the 
fcanning  of  a  verfe,  a  word  is  divided  fo,  as  one  part 
feems  cut  off,  and  goes  to  a  different  foot  from  the 
reft  ;  as, 

Menti\ri  «o|/?,  nan\quam  men\dacia\profunt. 
where   the  fyllables  ri,   U,   quam,   and   men,   are  cjefa- 
ra«. 

C-ssuRA,  in  the  modern  poetr)^  denotes  a  reft  or 
paufe  towards  the  middle  of  an  Alexandrian  verfe,  by 
which  the  voice  and  pronunciation  are  aided,  and  the 
verfe,  as  it  were,  divided  into  two  hemiftichs.  Sec 
Pause. 

CjETERIS  paribus,  a  Latin  term  in  frequent  ufe 
among  mathematical  and  phyfical  writers.  The  words 
literally  figjnify,  the  reji  far  other  things)  being  alike  or 
equal.  Thus  we  fay  the  heavier  the  bullet,  ceteris 
paribus,  the  greater  the  range  ;  i.  e.  by  how  much  the 
bullet  is  heavier,  if  the  length  and  diameter  of  the  piese 
and  ftrength  of  the  powder  be  the  fame,  by  fo  much 
will  the  utmoft  range  or  diftance  of  ?.  piece  of  ordnance 
be  the  greater.  Thus  alfo,  in  a  pliyfical  way,  we  fay, 
the  velocity  and  quantity  circulating  in  a  given  time 
through  any  feftion  of  an  artery,  will,  ctcteris  paribus, 
be  according  to  its  diameter,  and  nearnefs  to  or  di- 
flance  from  the  heart. 

CjETOBRIX,  in  Ancient  Geography,  a  town  of  Lu- 
fitania,  near  the  mouth  of  the  Tagus  on  the  eaft  fide; 
now  extinft.  It  had  its  name  from  its  filhery  ;  and 
there  are  ftill  extant  filTi  ponds  on  the  fhore,  done  with 
plafter  of  Paris,  which  illulli-ate  the  name  of  the  ruined 
city. 

CAFFA,  in  commerce,  painted  cotton  cloths  ma- 
nufaftui-ed  in  the  Eaft  Ihdieo,  and  fold  at  Bengal. 

Caffa,  or  Knffa,  a  city  and  pert  town  of  Criin 
Tarlary,  fituated  on  the  fouth-eall  part  of  that  penin- 
fula.     E.  Long.  37.  0.  N.  Lat.  44,  55. 

It  is  the  moft  confidefable  town  in  the  countr)',  and 
G  jjive* 
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gives  name  to  the  ftraits  of  CafFa,  which  nms  (mm 
the  Euxne  or  Black  lea,  to  the  Palus  Maeotis,  or  fea 
of  Afoph. 

CAFFILA,  a  company  of  merchants  or  travellers, 
who  joia  toi^elher  in  order  to  go  with  more  fccurily 
throuE;h  the  dominions  of  the  Great  Mo^ui,  and 
through  other  countries  on  the  continent  of  the  Eaft 
Indies. 

The  caffila  differs  from  a  caravan,  at  Icaft  in  Per- 
fia  ;  for  the  caifila  belongs  properly  to  fome  fovereign, 
or  to  fome  powerful  company  in  Europe;  whereas  a 
caravan  is  a  company  of  particular  merchants,  each 
trading  upon  his  own  account.  The  Englilh  and 
Dutch  have  each  of  them  their  caSila  at  Ga;nbrow. 
Tliere  are  alio  mch  caffila-,  which  crofs  fome  parts  of 
the  deftrts  of  Africa,  particularly  tliat  calLJ  tUe  fea  of 
/and,  which  lies  between  the  kingdom  of  Morocco 
and  thofc  of  Tombut  and  Gaigo.  This  is  a  journey 
of  400  leagues  ;  and  takes  up  two  months  in  going, 
and  as  many  in  comin-T  back  ;  the  caffila  travelling 
only  by  night,  on  account  of  the  exceflive  heat  ot  that 
couuti-y.  The  chief  merchandife  they  bring  back  con- 
filli  in  gold  dull,  which  they  call  atibar,  and  the  Eu- 
ropeans i'lbir.  .     .  . 

Caffila,  on  the  coaft  of  Guzerat  or  Cambaya,  fig- 
nlii'.'s  a  fniall  fleet  of  merchant  fhips. 
'  CAFFRARIA,  the  country  uif  the  Caffres  or  Hot- 
tentots, in  the  mo!l  foutherly  parts  of  Africa,  lying  in 
the  form  of  a  crefcent  about  the  inland  couatry  of  Mo- 
nomotapa  between  35°  fouth  latitude  and  the  tropic 
of  Capricon  :  and  bounded  on  the  e;dt,  fouth,  and 
weft,  by  the  Indian  and  Atlantic  oceans.  See  Hot- 
tentots.    . 

Moil  of  the  fsa  coails  of  this  country  arc  fubjedl  to 
the  Dutch,  who  have  built  afort  near  the  mod  fouthern 
promontory  called  the  Caps  of  Good  Hope. 

CAG,  or  Keg,  a  ban'cl  or  veflel  that  contains  fome 
four  or  five  gallons. 

•-  CAG  ANUS,  or  Cacanus,  an  appellation  ancient- 
ly given  by  the  Huns  to  their  kings.  Tlie  word  ap- 
pears alio  to  have  been  formerly  applied  to  the  prin- 
ces of  Mnfcovy,  now  called  czar.  From  the  fame 
alfo,  probably,  the  Tartar  title  cham  or  ca:i,  had  its 
origin. 

CAGE,  an  enclofure  made  of  wire,  wicker,  or  the 
like,  interwoven  lattice-wife,  for  the  confi.ieinent  of 
birds  or  wild  bcafts.  The  word  ib  French,  cet^e,  formed 
from  the  Italian  gaggia,  of  the  Latin  cavca  which  fig- 
rifics  the  fame  :  a  cnueis  ihealralibus  in  quibut  include- 
bantur  ftra. 


Beafts 


ufually 


Re 
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oaken  or  beechen  cages  aitlully  fenned,  and  covered  or 
fhaded  with  boughs,  that  the  creatures  deceived  with 
the  appearance  of  a  wood,  might  fancy  themfelves  in 
their  foreft.  The  fiercer  forts  were  pent  in  iron, cages, 
left  wooden  prifons  might  be  broke  through.  In  fome 
prifons  there  are  iron  cages  for  the  clofcr  co-,fiiiemer.t 
of  criminals.  The  Frencii  laws  dill  uguifli  two  forts 
of  birds  cages  ;  viz.  hii^h  or  finging  cages,  and  low  or 
dumb  cages  ;  thole  who  expoie  birds  to  fale  are  obliged 
to  put  the  hens  in  the  latter,  a:.d  the  cockj  in  the  for- 
mer, that  perfons  may  not  be  impofed  on  by  buying  a 
hen  for  a  cock. 

Cages  (^cr.'nct'),  denote   alfo  places   in   the   aneient 
amphitheatrcsj  wherein  wild  beafti  were  kept,  ready  to 
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be  let  out  for  fport.  The  cavtie  were  a  fort  of  iron 
cages  different  from  dens,  which  were  under  ground 
and  dark  ;  whereas  ti>e  cavejt  bei.iJ  a.ry  and  ligiit,  , 
the  beails  rulhed  out  of  them  with  more  alacrity  and. 
iiercenefs  than  if  they  had  been  pent  under  ground. 
.  Cagl,  in  carpentry,  iignifies  an  outer  work  of  lim- 
ber, inctofmg  another  within  it.  In  tliis  fenfe  we  fay, 
the  cage  of  a  zulnd-miil.  Tl'e  cage  of  a  flaiicat;  de- 
notes the  wooden  fides  or  walls  which  enclofe  it. 

CAGEAN,  or  Cagayan,  a  province  of  the  ifland 
of  Luzon,  or  Manilla,  in  the  Eaft  ladies.  Ij;  is  the 
largell  in  the  ifland,  being  SO  leagues  in  length  and. 
4U  in  breadth.  The  principal  city  is  called  A'fiy  Se- 
go-oia,  and  1 .5  leagues  eaft  ward  from  this  city  lies  Cape 
Bajador.  Doubling  that  cape,  and  coafling  along  CO 
leagues  from  north  to  fouth,  the  province  of  Cageari. 
ends,  and  that  of  Illocos  begins.  The  peaceable  Ca- 
geans  who  pay  tribute  are  about  9000  ;  but  there  are 
a  great  many  not  fubdued.  The  whole  province  is 
fruitful  ;  the  men  apply  themfelves  to  agrjcultore,  and 
are  of  a  martial  difpofition  j  and  the  women  apply  to, 
fe\eral  works  in  cotton.  The  mountains  afford  food 
for  a  vaft  number  of  bees  ;  in  confequence  of  whiclt 
wax  is  fo  plenty,  thit  all  the  poor  bum  it  hiftead  o£ 
oil.  -  They  make  their  candles  after  the  followint^ 
manner  :  they  leave  a  fmall  hole  at  each  end  of  a  hol- 
low flick  for  the  wicL  to  run  through,  and  then,  flop-, 
ping  the  bottom,  fill  it  with  wax  at  the  top  ;  wheiL 
cold,  they  break  the  mould  and  talce  out  the  candle.. 
On  tlie  mountains  there  is  abundance  of,  brafil,  ebony^ 
and  other  valuable  woods.  In  the  woods  are  flore  of 
wild  beafts,  as  boars  ;  but  not  fo  good  as  thofe  of  Eii-i 
rope.  There  arc  alfo  abundance  of  deer  which  they 
kill  for  their  ficins  and  horns  to  fell  to  the  Chenefe. 

CAGLI,  an  ancient  •epifcopal  town  of  Italy,  in  the 
duchy  of  L^rbiao,  fituated  at  the  foot  of  the  Apenoine 
monntaiuf.      E    Long.  1-i.  I'J.  N,.  Lat.' I'.*?.  30.,    . 

CAGLIARI,  Paolo,  called  Paulo  J^'erontfe,  au 
excellent  painter,  was  boni  at  Verona  in  the  year 
1532.  Gabriel  Cagliari  liis  father  was  a  fculptor,  and 
Antonio  Badile  liis  uncle  was  his  matter  in  painting. 
He  was  not  only  clleeraed  the  bell  of  aD  the, Lombard 
painters,  but  for  his  exterfive  talents  in  the  art  was 
peculiarly  llyled  //  plticr  filice,  r"  the  happy  painter  ;" 
and  there  is  fcarcely  a  church  in  Venice  where  fome 
of  his  performances  are  not  to  be  feen.  De  Pile  fays, 
that  "  his  piiTture  of  the  marriage  at  Cana,  in  the 
church  of  £t  George,  is  to  be  dillinguifhcd  from  his 
other  works,  as  being  not  only  the  triumph  of  Paul 
Veroncfe,  but  almoft  the  triuuiph  of  painting  itfelf." 
When  the  fenate  fent  Grimani,  procurator  of  St 
Mark,  to  be  their  ambail'ador  at  Rome,  Paul  attended 
him,  but  did  not  ftay  long,,  having  left  fome  pieces  at 
Venice  unfinifhcd.  Pliilip  II  king  of  Spain,  fent  for 
him  to  paint  the  Efcuri;d,  and  made  him  great  offers; 
but  Paul  excnfcd  himfelf  from  leaving  Ids  own  couii- 
ti-y,  where  ids  reputation  was  fo  well  eilablifhed,  that 
moil  of  the  princes  of  Europe  ordered  their  feveral  am- 
baffadors  to  procure  fomething  of  his  hand  at  any  rate. 
He  was  indeed  highly  cfteenied  by  all  the  principal 
men  in,  his  time;  and  fo  much  admired  by  the  gre^t 
mafters,  as  well  his  ccntemporarics,  as  thofe  who  fuc- 
ceeded  him,  th.it  Titian  himfelf  ufed  to  fay,  he  was 
.the  ornament  of  his  profeffion.  And  Guido  Reii  be- 
ing afked   which  of   the   mailers   his    pred-ccelTors    he 
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Cagliari  would  clioofe  to  be,  were  it  in  hi?  pow(»r,  after  Ra- 
il phacl  and  Concgio,  named  Pa\il  Veroncfo  ;  whom  he 
Cijttaii.  .nl„.jys  called  his  Paolino.  He  died  of  a  fcwr  at  Ve- 
*  nice  in  1 58S,   and   had  a  tomb  and   a   ftutiie  of  hrafs 

ercd''d  to  his  nem.ory  in  the  church  of  St  Scbaftian. 
He  left  great  wealth  to  his  two  fons  Gabriel  ard 
Charles,  u  ho  lived  happily  together,  and  joined  in  ft- 
nifting  fevc\-al  of  their  father's  imperfciEl  pieces  with 
good  fuccofs. 

C.-.Gliari,  an  ancient,  large,  and  rich  town,  capital 
of  the  ifland  of  Sardinia  in  the  Meditevrancan.  It  is 
fcatcd  on  the  declivity  of  a  hill  ;  is  an  univcrfity,  an 
arclibifiiopnc,  a^nd  the  refidence  of  the  viceroy.  It  lias 
an  excclleut  harbcur,  and  a  good  trade  ;  b<it  is  a  place 
of  no  great  ftrength.  It  was  taken,  with  the  whole 
i!!and,  by  ib.e  Englifh  in  1 708,  who  transferru'd  it  to 
the  emperor  Charles  VI.  ;  but  it  was  retaken  by  the 
Spaniards  in  1717,  and  about  two  years  afterwards 
ceded  to  the  duke  of  Savoy  in  lieu  of  Sicily,  and  hence 
he  has  the  title  of  iing  of  Sardinia.  E.  Long.  9.  1  4. 
N.  Lat.  3',)    le. 

CAGUI,  in  Zoology,  a  fynonyme  of  two  fpecies  of 
monkeys,  viz.  the  jacchus  and'  ccdipus.  See  SiMiA, 
Mammalia  Index. 

CAHORS,  a  confidei'able  town  of  France,  in  Q'ler- 
ci  in  Guienne,  with  a  bifhop's  fee  and  a  univerfity.  It 
is  feated  on  a  peninfula  made  by  the  liver  Lot,  and 
built  partly  on  a  craggy  rock.  The  principal  ftrcet  is 
very  narrv)w  ;  and  terminates  in  the  market  place,  in 
which  is  the  town-houfe.  The  cathedral  is  a  Gotliic 
Uruclure,  and  has  a  large  fqiiare  lleeple.  The  fortifi- 
cations are  regular,  and  the  town  is  furrounded  with 
thick  walls.      E.  Long.  1.  6.  N.  Lat.  44.  26. 

CAHYS,  a  diy  meafure  for  corn,  ufed  in  fome 
parts  of  Spain,  particularly  at  Seville  and  at  Cadiz.  It 
is  near  a  bulhel  of  our  raeaiure. 

CAJANABURG,  the  capital  of  the  province  of 
Cajania  or  Eaft  Bothnia  in  Sweden,  fituated  on  the 
north  eaft  part  of  the  lake  Cajania,  in  E.  Long.  27.  0. 
N.  Lat.  63.  50. 

CAIAPHAS,  high  prieft  of  the  Jews  after  Simon, 
condemned  Chrift  to  death  :  and  was  put  out  of  his 
place  by  the  emperor  Vitellius,  for  which  dilgrace  he 
made  away  with  himfelf, 

CAJAZZO,  a  town  of  the  province  of  Lavoro  in 
the  kingdom  of  Naples,  fituated  in  E.  Long.  15.  0. 
N.  Lat.  41.  15. 

CAICOS,  the  name  of  fome  American  ifjands  to 
the  north  of  St  Domingo,  lying  from  W.  Long.  112. 
10.  to  113.  16.  N.  Lat.  21.  40. 

CA.IEPUT,  an  .oil  brought  from  the  Eaft  Indies, 
refembling  that  of  cardamoms.     See  Melaletjca. 

CAIETA,  in  Ancient  Geography,  a  port  and  town 
of  Latium,  fo  called  from  Eneas's  nurfe  ;  now  Gaeta, 
which  fee. 

CAJETAN,  Cardinal,  was  born  st  Cajcta  in  the 
kingdom  of  Naples  in  the  year  lJ-69.  His  proper 
name  was  Thomas  de  Vio  ;  but  he  adopted  that  of  Ca- 
jelan  from  the  place  of  his  nativity.  He  defended  the 
authority  of  the  pope,  which  fuffered  greatly  at  the 
council  of  Nice,  in  a  work  entitled  Of  the  poiuer  of  the 
Pope  ;  and  for  this  work  he  obtained  the  bifhopric  of 
Cajeta.  He  was  aftervirards  raifed  to  the  archicpifco- 
pal  fee  of  Palermo,  and  in  1517  was  made  a  cardinal 
by  Pope  Leo  X.     The  year  after,   he   was  ft.nt  as  le- 
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gate  into  Gi-rmnny,  lo  quiet  the  commotions  raifed. a- 
gainft  indulgencies  by  Martin  Luther  ;  but  Luihvr, 
under  protcftion  of  Frederic  elrftor  of  Saxony,  fet  him 
at  defi.ince  ;  for  though  he  obeyed  the  cardinal's  fum- 
mons,  in  repairing  to  Augfburg,  yet  he  rendered  all 
his  procerdmgs  ineffeftiial.  Cajctan  was  employed  in 
feveral  other  negotiations  and  tranfadtions,  being  as 
ready  at  bufinefs  as  at  letters.  He  died  in  1534.  lie 
wrote  Commentaries  upon  Ariftotlo's  philofophy,  and 
upon  Thomas  Aquin.ib's  theology  ;  a;:d  made  a  literal 
tranflatio'.i  of  the  Old  and  New  Tcftaments. 

CAIFONG,  a  large,  populous,  and  rich  town  of 
Afia,  in  Ch.ina,  feated  in  the  middle  of  a  large  and 
well  cultivated  plain.  It  ftands  in  a  bottom  ;  and 
when  befieged  by  the  rebel.s  in  164-2,  they  ordered  the 
dykes  of  the  river  Hoang-ho  to  be  cut,  which  drown- 
ed the  city,  and  dcftroycd  300,000  of  its  inhabitants. 
E.  Long.  113.  27.  N.Lat.  35.  0. 

CAILLE,  Nicholas  Louis  de  la,  an  eminent 
mathematician  and  aftronomer,  was  born  at  a  fmall 
town  in  the  diocefe  of  Rheims  in  1713.  His  father 
had  ferved  in  the  army,  which  he  quitted,  and  in  his  re- 
tircmci.t  ftudied  mathematics  ;  and  amufed  himfelf  with 
mechariic  exerclfes,  wherein  he  proved  the  I'-appy  au- 
thor of  feveral  inventions  of  confiderable  ufe  to  the 
public.  Nicholas,  alr.ioft  in  Ins  infancy,  took  a  fancy 
to  mechanics,  which  proved  of  fignal  fervice  to  him  ia 
his  maturer  years.  He  vras  fent  young  to  fchool  at 
Mantes-fur-Seine,  where  he  difcovered  early  tokens  of 
geniu.?.  In  1729,  he  went  to  Paris;  where  he  ftudied 
the  clafiics,  philofophy,  and  mathematics.  Afterwards 
he  went  to  ftudy  divinity  at  the  college  de  Navarre, 
propofing  to  embrace  an  ecclefiaftical  life.  At  the  end 
of  three  years  he  was  ordained  a  deacon,  and  officiated 
as  fuch  in  the  church  of  the  college  de  Maaarin  feve- 
ral years  ;  but  he  never  entered  into  priefts  orders,  ap- 
prehending that  his  aftronomical  ftudies,  to  which  he 
became  moft  afiiduoufly  devoted,  might  too  much  in- 
terfere  v.-ith  his  religious  duties.  In  1739,  he  was 
coBJoined  with  M.  de  Thury,  fon  to  M.  Cafiini,  in 
verifying  the  meridian  of  the  royal  obfer.-atory  through 
the  whole  extent  of  the  kingdom  of  France.  In  the 
montli  of  November  the  fame  year,  whilft  he  was  en- 
gaged day  and  night  in  the  operations  which  thii 
grand  undertaking  required,  and  at  a  great  diftance 
from  Paris,  he  was,  without  any  follcitation,  elefted 
into  the  vacant  mathematical  chair  which  the  celebra- 
ted M.  Varignon  had  fo  worthily  filled.  Here  he  be- 
gan to  teach  about  the  end  of  1 740 ;  and  an  obferva- 
tory  was  ordered  to  be  ercfted  for  his  ufe  in  the  col- 
lege, and  fnrniihed  with  a  fuitable  apparatus  of  the 
beft  inftruments.  In  May  H+l,  M.  de  la  Caille  was 
admitted  into  the  Royal  Academy  of  Sciences  as  an 
adjoint  member  for  aftronomy.  Bcfides  the  many  ex- 
cellent papers  of  his  difperfcd  up  and  down  in  their 
memoirs,  he  publiihcd  Elements  of  Geomctr)',  mecha- 
nics, optics,  and  aftronomy.  Moreover,  he  carefully 
computed  all  the  eclipfes  of  the  fun  and  moon  that  had 
happened  fince  the  Chriftian  era,  which  were  printed 
in  a  book  publiftied  by  two  Benediftinss,  entitled 
/'  art  de  verifier  les  dates,  &.C.  Paris,  17.50,  in  4to.  Be* 
Cdes  thefe  he  compiled  a  volume  of  aftronomical  ephc- 
merides  for  the  years  H^o  to  1755  ;  anotlier  for  the 
years  175.5  to  1765;  a  third  for  the  years  1765  to 
1775  :  an  excellent  work  entitled  A/}ronomi<t  funda- 
G   2  mcvia 


Caifong, 
CaiUe. 


C     A     I 


[ 


i^aSle.  men/a  ncvi^mh  folis  et  Jlellarum  olftrvatian'tlus  JlahiVi- 
•  '  '  ta  :  and  the  moil  correft  folar  tables  that  ever  appear- 
ed. Having  gone  thrciteh  a  feven  years  feries  of  allro- 
nonnkal  obfervations  in  his  own  obfervatory,  he  form- 
ed a  projefl  (  f  going  to  obferve  the  fouthern  ftai"S  at 
die  Cape  of  Good  Hope.  This  was  highly  approved 
by  the  academy,  and  by  the  prime  m.inifter  Comte  de 
Argcnfon,  and  very  readily  agreed  to  by  the  ftates  of 
Holland.  Upon  this  he  drew  up  a  plan  of  the  method 
he  propofed  to  purfiie  in  liis  louthevn  obfervations  ; 
fetting  foilh,  that,  befides  fettling  the  places  of  the 
fixed  ftars,  he  propofed  to  determine  the  parallax  of 
the  moon,  Mars  and  Venus.  But  whereas  this  re- 
quired correfpondent  obfen'Stions  to  be  m<ide  in  the 
northern  parts  of  the  world,  he  fent  to  tliofe  of  his 
correfpondents  who  were  expert  in  piaftical  aftronomy 
previous  notice,  in  print,  what  obfervations  he  cfefign- 
cd  to  make  at  fuch  and  fuch  times  for  the  faiJ  pmpofe. 
At  length,  on  the  21ft  of  November  1750,  he  failed 
for  the  Cape,  and  anivec!  there  on  the  19th  of  April 
nM.  He  iurth.v.'ith  got  his  inftrumicnts  on  fhore  ; 
and  with  the  afliftance  of  fome  Dutch  artificers,  fet 
about  buildii'g  an  aftrononiical  obfervatons  in  which 
his  apparatus  cf  inftrun;ents  was  properly  difpofed  of  as 
focn  ac  it  was  ;n  a  fit  condition  to  receive  tliem. 

The  fky  at  the  Cape  is  generally  pure  and  ferene, 
unlefs  when  a  foi'lK-eaft  wind  blows  :  But  this  is  often 
the  cafe,  and  v.hen  it  is,  it  is  attended  with  fome 
ftrange  and  terrible  efFefts.  The  ftars  look  bigger, 
and  feem  to  caper ;  the  moon  has  an  undulating  tre- 
mor ;  and  the  planets  have  a  fort  of  beard  like  comets. 
Two  h.undred  and  twenty-eight  nights  did  our  aftro- 
Domer  furvey  the  face  of  the  fouthern  heavens  :  during 
which  fpace,  which  is  almoft  incredible,  he  obfened 
more  thaa.10,000  ftars;  and  whereas  the  ancients  fil- 
led the  heavens  with  morifters  and  old  wives  tales,  the 
abbe  de  la  Caille  chofe  rather  to  adorn  them  with  the 
inftruments  and  machines  which  modem  philofophy 
*  See  the  has  made  ufe  of  for  the  conqueft  of  nature.*  With 
Planisphere  J, Q  j^fg  fuccefs  did  he  attend  to  the  parallax  of  the 
,  „■'*,' moon.   Mars,  Venus,  and  the  fun.     Havine  thus  exe- 

stiUiftrum.  cuted  the  purpolc  ot  ms  voyage,  and  no  prelent  oppor- 
tunity offering  for  his  return,  he  thought  of  employing 
the  vacant  time  in  another  arduous  attempt  ;  no  lefs 
than  that  of  taking  the  meafure  of  the  earth,  as  he  had 
already  done  that  of  the  heavens.  This,  indeed,  had, 
through  the  munificence  of  the  French  king,  been 
done  before  by  different  fets  of  learned  men  both  in 
Eiuope  and  America  ;  fome  determining  the  quantity 
of  a  degree  under  the  equator,  and  others  tmdcr  the 
arftic  circle  :  but  it  had  not  as  yet  been  decided  whe- 
'  ther  in  the  fouthern  parallels  of  latitude  the  fame  di- 
nienfions  obtained  as  in  the  northern.  His  labours 
were  rewarded  with  the  fatisfaftion  he  wifhed  for  ;  ha- 
ving determined  a  diftance  of  410,814  feet  from  a 
place  called  Klip  Fontyn  to  the  Cape,  by  means  of  a 
bafe  of  38,802  feet,  three  times  aftually  meafured : 
whence  he  difcovered  a  new  fecret  of  nature,  namely, 
that  the  radii  of  the  parallels  in  fouth  latitude  are  not 
the  fame  as  thofe  of  the  correfponding  parallels  in  north 
latitude.  About  the  23d  degree  of  fouth  latitude  he 
found  a  degree  on  the  meridian  to  contain  342,222 
Paris  feet.  He  returned  to  Paris  the  27th  of  Septem- 
ber 1754  J  having  in  his  almoft  four  years  abfence  ex- 
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pended  no  more  than  Ol+'t  livres  on  himfelf  and  his 
companion  ;  and  at  his  coming  into  port,  he  refiifed  a  ' 
bribe  of  100,000  livres,  offered  by   one  who    thirfted 
lefs  after  glory  than  gain,  to  be  fharer  in  his  immunity 
from  cuftomhoufe  fearches. 

Aftei-  receiving  the  congratulatory  vifits  of  his  more 
intimate  friends  and  the  aftronomers,  he  firfl  of  all 
thought  fit  to  draw  up  a  reply  to  fome  ftriftures  which 
Profeffor  Euler  had  publiibed  relative  to  the  meridian, 
and  then  he  fettled  the  refulf-  of  the  comparifon  of  his 
own  with  the  obfervations  of  other  aftronomers  for  the 
parallaxes.  That  of  the  fun  he  fixed  at  9.^"  ;  of  the 
moon  at  56'  56"  ;  of  Mars  in  his  oppofition,  36"  ;  of 
Venus,  38".  He  alfo  fettled  the  laws  whereby  aftro- 
nomical  refraftions  are  varied  by  the  different  denfity 
or  rarity  of  the  air,  by  heat  or  cold,  and  drynefs  or 
moifture.  And,  laftly,  He  fhowed  an  eafy,  and  by 
common  nangators  prafticable,  method  of  finding  the 
longitude  at  fea  ^y  means  of  the  moon,  which  he  il- 
luftrated  by  examples  felefted  from  his  own  obferva- 
tions during  his  voyages.  His  fame  being  now  efta- 
blifhed  upon  fo  firm  a  bafis,  the  moft  celebrated  acade- 
mies of  Europe  claimed  him  as  their  own  :  and  he  was 
unanimoufly  elefted  a  member  of  the  royal  fociety  at 
London  ;  of  the  inititute  of  Bologna  ;  of  the  imperial 
academy  at  Petcrfburgh  ;  and  of  the  royal  academies 
at  Berlin,  Stockholm,  and  Gottingen.  In  the  year 
1760,  M.  de  la  Caille  was  attacked  with  a  fevere  fit 
of  the  gout ;  which,  however,  did  not  interrupt-  the 
courfe  of  his  ftudies  ;  for  he  then  planned  out  a  new 
and  immenfe  work  ;  no  lefs  than  the  hiftory  of  aftro- 
nomy through  all  ages,  with  a  comparifon  of  the  an- 
cient and-  modern  obfervations,  and  the  conftruftiou 
and  ufe  of  the  inftruments  employed  in  making  them. 
In  order  to  puiiue  the  tafk  he  had  impofed  upon  him- 
felf in  a  fuitable  retirement,  he  obtained  a  grant  of  a- 
partments  in  the  royal  palace  of  Vincennes  ;  and  whilft 
his  aftroiiomical  apparatus  was  erefting  there,  he  be- 
gan printing  his  Catalogue  of  the  Southern  Stars,  and 
the  third  volume  of  his  Ephemerides.  The  ftate  of 
his  health  was,  towards  the  end  of  the  year  1763, 
gi-eatly  reduced.  His  blood  grew  inflamed  ;  he  had 
pains  of  the  head,  obftruftions  of  the  kidneys,  lofs  of 
appetite,  with  a  fuUnefs  of  the  whole  habit.  His 
mind  remained  unafFefted,  and  he  rcfolutely  perfifted 
in  his  ftudies  as  ufual.  In  the  month  of  March,  medi- 
cines were  adminiftered  to  him,  which  rather  aggravated 
than  alleviated  his  fymptoms  ;  and  he  was  ^.now  fenfi- 
ble,  that  the  fame  diftemper  which  in  Africa,  ten 
years  before,  yielded  to  a  few  fimple  remedies,  did  in 
his  native  country  bid  defiance  to  the  beft  phyficians. 
This  induced  him  to  fettle  his  affairs :  his  manufcripts 
he  committed  to  the  care  aud  difcretion  of  his  efteem- 
ed  friend  M.  Maraldi.  It  was  at  laft  determined  that 
a  vein  iliould  be  opened  ;  but  this  brought  on  an  ob- 
ftinate  lethargy,  of  which  he  died,  aged  49. 

CAIMACAN,  or  Kaimacam,  in  the  Turkifh  af- 
fairs, a  dignity  in  the  Ottoman  empire,  aufwering  to 
lieutenant,  or  rather  deputy,  amongft  us. 

There  are  ufually  two  caimacans  ;  one  reCding  at 
Conftantinople,  as  governor  thereof ;  the  other  at- 
tending the  grand  vizir  in  quality  of  his  lieutenant,  fe- 
cretary  of  ftate,  and  firft  minifter  of  his  council,  and 
gives  audience  to   ambaffadors.      Sometimes  there  is  a 

third 
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third  caimacan,  who  attends  the  fultan  ;  whom  he  ac- 
quaints with  any  public  difturbances,   and  receives  his 
_  orders  concerning  them. 

CAIMAN,  or  Cayman  islands,  certain  Ameri- 
can iHands  lying  fouih  of  Cul)a,  and  north-weft  of  Ja- 
maica, between  81°  and  86°  of  weft  longitude,  and  in 
21°  of  north  latitude.  They  are  raoft  remarkable  on 
account  of  the  fiihery  of  tortoife,  which  the  people  of 
Jamaica  catch  here  and  carry  home  alive,  keeping 
t-hem  in  pens  for  food,  and  kilhng  them  as  they  want 
them. 

CAIN,  eldeft  fon  of  Adam  and  Eve,  killed  his 
brother  Abel ;  for  which  he  was  condemned  by  God 
to  banirtiment  and  a  vagabond  ftate  of  life.  Cain 
retired  to  the  land  of  Nod,  on  the  eaft  of  Eden  ; 
and  built  a  city,  to  which  he  gave  the  name  of  his  fon 
Enoch* 

CAINITES,  a  fea  of  heretics  in  the  2d  century, 
fo  called  on  account  of  their  great  refpedl  for  Cain. 
They  pretended  that  the  virtue  which  produced  Abel 
was  of  an  order  inferior  to  that  which  had  produced 
Gain,  and  that  this  was  the  reafon  why  Cain  had  the 
viftory  over  Abel  and  killed  him  ;  for  they  admitted 
a  great  number  of  genii,  which  they  called,  vitiues,  of 
different  ranks  and  orders.  They  made  profeflion  of 
honouring  thofe  who  carry  in  Scripture  the  moft  vifible 
marks  of  reprobation  ;  as  the  inhabitants  of  Sodom, 
Efau,  Korah,  Dathan,  and  t^biram.  They  had,  in 
particular,  a  very  great  veneration  for  the  traitor  Ju- 
das, under  pretence  that  the  death  of  Jefus  Chrift  had 
faved  mankind.  They  had  a  forged  gofpel  of  Judas, 
to  which  they  paid  great  refpeft. 

CAIRNS,  or  Carnes,  the  vulgar  name  of  thofe 
heaps  of  ftoncs  which  are  to  be  fcen  in  many  places  of 
Britain,  particularly  Scotland  and  Wales. — They  are 
compofed  of  ftones  of  all  dimenfions  thrown  together 
in  a  conical  form,  a  fiat  ftone  crowning  the  apex  ;  (^fee 
Plate  CXXXV. 

Various  caufes  have  been  aiTigncd  by  the  learned  for 
thcfe  litaps  of  ftones.  They  have  fuppofed  them  to 
have  been,  in  times  of  inauguration,  the  places  where 
the  chieftan  elect  ftood  to  fhow  himfelf  to  befl  advan- 
tage to  the  people  ;  or  the  place  from  whence  judge- 
ment was  pronounced  ;  or  to  have  been  erefled  oh  the 
road-  fide  in  honour  of  Mercury  ;  or  to  have  been  form- 
ed in  memory  of  fome  folemn  compaft,  particularly 
where  accompanied  by  ftanding  pillars  of  ftones  ;  or 
for  the  celebration  of  certain  religious  ceremonies. 
Such  might  have  been  the  reafons,  in  fome  inftances, 
where  the  evidences  of  ftone  chefts  and  urns  are  want- 
ing :  but  thefe  are  fo  generally  found  that  they  feem 
to  determine  the  moft  ufual  purpofe  of  the  piles  in  que- 
ftiou  to  have  been  for  fepulchral  monuments.  Even 
this  deftination  might  render  them  fuitable  to  other 
purpofes  ;  particularly  religions,  to  which  by  their  na- 
ture they  might  be  fuppofed  to  give  additional  folem- 

nity According   to   Toland,    fires   were    kindled    on 

the  tops  of  flat  ftoncs,  at  certain  times-  of  the  year, 
particularly  on  the  eves  of  the  1ft.  of  May  and  the  1ft 
of  November,  for  the  purpofe  of  facrificing  ;  at  which 
time  all  the  people  having  extinguifhed  their  domeftic 
hearths  rekindled  them  from  the  facred  fires  of  the 
cairns.  In  general,  therefore,  thefe  accumulations  ap- 
jjear  to  have  been  defigned  for  the  fepulchral  proteiiiion 
of  heroes  and  great  men.     The  ftoue  chefts,  the  repo- 


iitory  of  the  urns  and  afl\es,  are  lodged  in  the  earth 
beneath :  fomctimes  only  one,  fometimes  more,  are 
found  thus  depofited ;  and  Mr  Pennant  mentions  an 
inllance  of  17  being  difcovered  under  the  fame  pile. 

Cairns  are  of  different  fizes,  fome  of  them  very  large. 
Mr  Pennant  defcribes  one  in  the  ifland  of  Arran,  114' 
feel  over,  and  of  a  vaft  height.  They  may  juftly  be 
fuppofed  to  have  been  proportioned  in  fize  to  the  rank 
of  the  perfon,  or  to  his  popularity :  the  people  of  a 
whole  diftrift  affembled  to  ftiow  their  refpeft  to  the 
deceafed  ;  and,  by  an  aftive  honouring  of  his  memory, 
foon  accumulated  heaps  equal  to  thofl'  that  aftonifh  us 
at  this  time.  But  thefe  honours  were  not  merely  thofe 
of  the  day;  as  long  as  the  memory  of  the  deceafed  en- 
dured, not  a  paiTenger  went  by  without  adding  a  ftone 
to  the  heap  :  they  fuppofed  it  would  be  an  honour  to 
the  dead,  and  acceptable  to  his  manes. 

Quanquam  fcjlinas,  non  ejl  mora  longa  :  liceblt 
Injeclo  fer  pulvera,  curras. 

To  this  moment  there  is  a  proverbial  expreflion  among 
the  Highlanders  allufive  to  the  old  praftice  ;  a  fuppli- 
ant  will  tell  his  patron,  Curri  ml  cloch  er  do  charne, 
"  I  will  add  a  ftone  to  your  cairn  ;"  meaning.  When 
you  are  no  more,  I  will  do  all  pofiible  honour  to  your 
memory. 

Cairns  are  to  be  found  in  all  parts  of  our  iflands,  in 
Cornwall,  Wales,  and  all  parts  of  Nortfi  Britain  ;  they 
were  in  ufe  among  the  northern  nations  ;  Dahlberg, 
in  liis  323d  plate,  has  given  the  Egure  of  one.  In 
Wales  they  are  called  carnedilau;  but  the  proverb  ta- 
ken from  them  there,  is  not  of  the  complimental  kind  : 
Karn  ar  dy  len,  or,  "  A  cairn  on  your  head,"  is  a  to- 
ken of  imprecation. 

CAIRO,  or  Grand  Cairo,  the  capital  of  Egypt, 
fltuated  in  a  plain  at  the  foot  of  a  mountain,  in  E. 
Long,  32.  0.  N.  Lat.  30.  0.  It  was  founded  by  Jaw- 
har,  a  Magrebian  general,  in  the  year  of  the  Hegira 
358.  He  liad  laid  the  foundation  of  it  under  the  ho- 
rofcope  of  Mars  ;  and  for  thai  reafon  ■^■ave  his  new  ci- 
ty the  nare^  of  Al  Kah'ira,  or  the  V'ltior'ious,  an  epi- 
thet applied  by  the  Arab  aftronoraers  to  that  planet. 
In  362  it  became  the  refidence  of  the  caliphs  of  E- 
g"ypti  and  of  confequcnce  the  capital  of  that  country, 
and  has  ever  fince  continued  to  be  fo.  It  is  divided 
into  the  New  and  Old  cities.  Old  Cairo  is  on  the 
eaftern  fide  of  the  ri%-er  Nile,  and  is  now  almoft  unin- 
habited. The  new,  which  is  pioperly  Cairo,  is  feated 
in  a  fandy  plain  about  two  miles  and  a  half  from  the 
old  city.  It  ftands  on  the  weftern  fide  of  the  Nile, 
from  which  it  is  not  three  quarters  of  a  mile  diftant. 
It  is  extended  along  the  mountain  on  wiiich  the  caftle 
is  built,  for  the  fake  of  which  it  was  removed  hither, 
in  order,  as  fome  pretend,  to  be  under  its  proteftion. 
However,  the  change  is  much  for  the  worfe,  as  well 
with  regard  to  air  as  water,  and  the  pk  ifantnefs  of  the 
profpedl.  Bulack  may  be  tailed  the  port  of  Cairo  ; 
for  it  ftands  on  the  bank  of  tlie  Nile,  about  a  mile  and 
a  half  from  it,  and  all  the  corn  and  other  commodities 
are  landed  there  before  they  arc  bj')i>j^-ht  to  the  city. 
Some  travellers  have  made  Cairo  of  a  raoft  enormous 
magnitude,  by  taking  in  the  old  city,  Bulack,  and  the 
now ;  the  real  circumference  of  it,  however,  is  not  a-> 
bove  ten  miles,  but  it  ie  extremely  populous.  The  firft 
thing  that  ftrikes  a  traveller  is  the  narrownefs   of  the 

ftreets. 
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Cure,  ftreets,  and  tlie  appearance  of  the  lioufes. 
"~^  fo  daubed  Tsith  mud  on  tlie  outfide,  that  you  would 
think  they  were  built  with  notliing  elfc.  Befides,  as 
the  ftreets  are  unpaved,  and  always  full  of  people,  the 
walking  in  them  is  very  inconvenient,  efpccially  to 
ftrangers.  To  ren:iedy  this,  there  are  a  great  number 
of  aifes,  which  always  ftand  ready  to  be  hived  for  a 
trifle,  that  is,  a  penny  a  mile.  The  owners  drive 
them  along,  and  give  notice  to  the  crowd  to  make  way. 
And  here  it  may  be  obferved,  that  the  Chriflians  in 
this,  as  well  as  other  parts  of  the  Turkifh  dominions, 
are  not  permitted  to  ride  upon  horfes.  The  number 
of  the  inhabitants  can  only  be  gueffed  at  ;  but  we  may 
conclude  it  to  be  very  great,  becaufe  in  fome  years 
the  plague  will  carry  off  200,000,  without  their  be- 
ing much  miffed.  The  houfes  are  from  one  to  two  or 
three  flories  high,  and  Hat  at  the  top  ;  where  they 
take  the  air,  and  often  fleep  all  night.  The  better 
fort  of  thefe  have  a  court  on  the  infide  like  a  college. 
The  common  nm  of  houfes  have  very  little  room,  and 
even  among  great  people  it  is  ufual  for  20  or  30  to 
lie  in  a  fmall  hall.  Some  houfes  will  hold  300  per- 
fons  of  both  fexes,  among  whom  are  20  or  30  flaves, ; 
.and  thofe  of  ordinary  rank  have  generally  three  or 
four. 

There  is  a  cenal  called  ihalis,  which  runs  along  the 
city  from  one  end  to  the  other,  with  houfes  on  each 
fide,  which  make  a  large  ilraight  ftrcet.  Befides  this, 
there  are  feveral  lakes,  which  are  called  biris  in  the 
language  of  the  country.  The  principle  of  thefe, 
which  is  near  the  caftle,  it  500  paces  in  diameter. 
The  mcft  elegant  houfes  in  the  city  are  built  on  its 
banks  ;  but  what  is  extraordinary,  eight  months  in  the 
year  it  contains  water,  and  the  other  four  it  appears 
with  a  charming  verdure.  When  there  is  water  fufE- 
cient,  it  ie  always  full  of  gilded  boats,  barges,  and 
barks,  in  which  people  of  condition  take  their  pleafure 
towards  night,  at  which  time  there  aie  curious  fire- 
works, and  variety  of  mufic. 

New  Cairo  is  furrounded  with  walls  built  with  ftone, 
on  which  are  handfome  battlements,  and  at  the  diftance 
■of  every  hundred  paces  there  are  very  fine  towers, 
which  have  room  for  a  great  number  of  people.  The 
walls  were  never  very  higii,  and  are  in  many  places 
^one  to  iTjin.  The  bafha  lives  in  the  caftle,  which 
was  tuilt  hj  Saladine  "00  years  ago.  It  ftands  in  the 
middle  of  the  famous  mountain  Moketan,  which  ter- 
minates in  this  place,  after  it  had  accompanied  the 
Nile  from  Ethiopia  hither.  This  caftle  is  the  only 
place  of  defence  in  Egypt ;  and  yet  the  Turks  take 
no  notice  of  its  falling,  infomuch  that  in  procefs  of 
time  it  will  become  a  heap  of  rubbifh.  The  principal 
part  in  it  is  a  magnificent  hall,  environed  with  12  co- 
lumns of  granite,  of  a  prodigious  height  and  thicknefs, 
whJc"h  fuftain  an  open  dome,  under  which  Saladine 
di.lributed  juftice  to  liis  fubjefts.  Round  this  dome 
rheie- is  au  infcription  in  relievo,  which  determines  the 
date  and  by  whom  it  wps  built.  From  this  place  the 
wliole  city  of  Cairo  inaj  be  feen,  and  above  30  miles 
,.!ong  the  Nile,  with  the  fruitiid  plains  that  lie  near  it, 
as  well  as  the  mofques,  pyramids,  villages,  and  gar- 
dens, Vv'ith  v.-hich  tuefe  fields  are  covered.  Tiiefe  gra- 
r.jte  pillars  were  the  work  of  antiquity,  for  they  were 
<--ot  out  of  the  ruins  of  Akxandria.  There  are  like- 
wife  in  the"  rnofques  and  in  the  principal  ho-.ifcs  no  !efs 
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Thefe  are  than  40,000  more,  befides  great  magazines,  w'lere  all 
kinds  are  to  be  had  at  very  low  rates.  A  janizary 
happened  to  find  five  in  his  garden,  as  large  a-  thofe 
in  the  csftle  ;  but  coidd  not  find  any  machine  of 
ftrength  fuflicicnt  to  move  them,  and  therefore  had 
them  fawcd  in  pieces  to  make  millftonei.  It  is  belie- 
ved that  there  have  been  30  or  4'0,0J0  of  tliefe  pillars 
brought  from  Alexandria,  where  there  are  yet  many 
more  to  be  had.  The  gates  of  Cairo  are  three,  which 
are  veiy  fine  and  magnificent. 

There  are  about  300  public  mofques  in  this  city, 
fome  of  which  have  fix  minarets.  The  niofque  of  A- 
fher  hath  feveral  buildings  adjoining,  which  were  once 
a  famous  univerfity,  and  14,0(/0  fcholars  and  ftudents 
were  maintained  on  the  foundation;  but  it  has  now  not 
above  I'iOO,  and  thofe  are  only  taught  to  read  and 
write.  All  the  mofques  are  built  upon  the  fame  plan, 
and  differ  only  in  magnitude.  The  entrance  is  through 
the  principal  gate  into  a  large  fquare,  open  on  the 
top,  but  well  paved.  Round  this  are  covered  galleries, 
fupported  by  pillars  ;  under  which  they  fay  their  pray- 
ers, in  the  fliade.  On  one  fide  of  the  fquare  there  are 
particular  places  with  bafons  of  water  for  the  conve- 
niency  of  performing  the  ablutions  enjoined  by  tlie  Ko- 
ran. The  moft  remarkable  part  of  the  mofque,  befides 
the  minaret,  is  the  dome.  This  is  often  bold,  well 
proportioned,  and  of  an  aftonifhing  magnitude.  The 
infide  ftones  are  carved  like  lace,  flowers,  and  melons. 
They  are  built  fo  firm,  and  with  fuch  art,  that  they 
will  laft  600  or  700  years.  About  the  outward 
'circumference  there  are  large  Arabic  infcriptions 
in  relievo,  which  may  be  read  by  thofe  who  ftand 
below,  though  they  are  fometimes  of  a  wonderful 
•height. 

The  khanes  or  caravanferas  are  numerous  and  large, 
■with  a  coirrt  in  the  middle,  hke  their  iioufes.  Some 
are  feveral  ftories  high,  and  are  always  full  of  people 
and  nierchandife.  The  Nubians,  the  Abyflinians,  and 
xjther  African  nations,  which  come  to  Cairo,  have  one 
to  themfelves,  where  they  alwavs  meet  with  lodging. 
Here  they  are  fecure  from  infults,  and  their  effefts  are 
all  fafe.  Befides  thefe  there  is  a  bazar,  or  market, 
where  all  forts  of  goods  are  to  be  fold.  This  is  in  a 
long  broad  ftreet  ;  and  yet  the  crowd  is  fo  great,  you 
can  hardly  pafs  along.  At  the  end  of  this  ftreet  is  an- 
other fhort  one,  but  pretty  broad,  with  iliops  full  of 
the  beft  fort  of  goods  and  precious  merchandife.  At 
the  end  of  this  fhort  flreet  there  is  a  great  khane, 
where  all  forts  of  white  flaves  are  to  be  fold.  Farther 
than  this  is  another  khane,  where  a  great  number  of 
blacks,  of  both  fexes,  are  expofed  to  fale.  Not  far 
from  the  beft  market  place  is  a  mofque,  and  an  hofpittd 
for  mad  people.  They  alfo  receive  and  maintain  fick 
people  in  this  hofpital,  but  they  are  poorly  looked 
after. 

Old  Cairo  has  fcarce  any  thing  remarkable  but  the 
granaries  of  Jofeph  ;  which  are  nothing  but  a  high 
wall,  lately  built,  which  includes  a  fquare  fpot  of 
ground  where  they  depofit  wheat,  barley,  and  other 
grain,  which  is  a  tribute  to  the  bafha,  paid  by  the 
owners  of  land.  This  has  no  other  covering  but  the 
heavens,  and  therefore  the  birds  are  always  fure  to 
have  their  fliare.  There  is  likewife  a  tolerably  hand- 
fome church,  which  is  made  ufe  of  by  the  Copts,  who 
are   Chriftians   and   the  original  inhabitants  of  Egypt. 

Jofepli't 


Cairs. 
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Jjfepli's  well  is  in  ttie  caftle,  and  was  made  by  King 
Molnmnird  about  700  years  ago.      It  is  c^led  Jofeph's 

I  lucll.  becauie   tliey   attribute  every  thing  extraordinary 

to  thai  remarkable  perfon.  It  is  cut  ia  a  rock,  and  is 
280  fcL't  in  depth.  The  water  is  drawn  up  to  the  top 
bv  mea.is  of  oxen,  placed  on  platforms,  at  proper 
(liilanccs,  which  tuni  about  the  machines  that  raife 
it.  The  defcent  is  fo  (loping,  tiiat,  though  there 
are  no  fteps,  the  oxen  can  delcend  and  afcend  witii 
eafe. 

The  riyer  Nile,  to  which,  not  only  Cairo,  but  all 
Eg)'pt  is  fo  much  indebted,  is  now  known  to  have  its 
rife  in  Abyinnia.  The  increafe  of  the  Nile  generally 
begins  in  May,  and  in  June  they  commonly  proclaim 
about  the  city  how  much  it  is  rifen.  Over  againit 
old  Cairo  the  ba(ba  has  a  houfe,  wherein  the  water 
enters  to  a  column,  which  has  hues  at  the  dillance  of 
evsry  inch,  and  marks  at  every  two  feet  as  far  as  30. 
When  the  water  rifes  to  22  feet,  it  is  thought  to  be 
of  a  fufficient  height  ;  when  it  rifes  much  higher,  it 
does  a  great  deal  of  mifchief.  There  is  much  pomp 
and  ceremony  uf  jd  in  letting  the  water  into,  the  canal 
above  mentioned.      See  Egypt. 

Tlie  inhabitants   of  Cairo  are  a   mixture  of  Moors, 
Turks,    Jews,    Greeks,,   and    Copts    or  Coptis.      The 
only   difference   between   the   habit   of   tlie  Moors  and 
Coptis  is   their   turbans ;    thofe   of   the   Moors   being 
1^  white,   and   of  the    Coptis   white    ftriped    with    blue. 

The  common  people  generally  wear  a  long  black  Inofe 
frock,  fevved  together  all  down  before.  The  Jews 
wear  a  frock,  of  the  fame  fafhion,  made  of  cloth  ;  and 
their  caps  are  like  a  high-crown,'d  hat,  without  brims, 
covered  with  the  fame  cloth,  but  not  fo  taper.  The 
Jevvifii  women's  are  not  very  unlike  tl>e  men's,  but 
more  light  and  long.  Tlie  Greeks  are  habited  like 
the  Turks,  only  their  turbans  differ. 

Provifions  of  all  kinds   are   exceedingly  plenty  ;   for 

20  eggs  may  be  bought  for  a  parah  or  penny,  and 

bread  is   fix   times   as   cheap   as-  with   us.    <.They  have 

,  almoil  all  forts  of  flefh  and  Hlh  ;  and  in  particular  have 

K  lame   buffaloes,,  which   are   very   ufefiil.     They   bring 

""  goats  into   the   ftreets  in   great   numbers,  to.  fell   their 

milk.     Their  gardens  are  well  ilocked  with  fruit  trees 

of   various  kinds,  as  well  as  roots,  herbs,  melons,   and 

cucumbers..    The  moft  common   flelli    meat   is  mutton. 

The   goats   are  very  beautiful,  and  have   ears  two  feet 

ill  lenglh  ;  but   their  iiefh  is   in  no  great  clheem.      See 

'—  farther  the  article  Egypt; 

K.  CAIROAN,  or  Cairw.-vn,  a  city  of  Africa,  in  the 

I'  kingdom    of    Tunis,    feated    in    a    iaudy    barren    foil, 

f  about   five   miles    from   the   gulf  of   Capres. .      It    has 

neither  fpring,   well,  nor  river;  for  which  reafon  they 

are  obliged  to  preferve  rain  water  in  tanks  and  ciilerns. 

It  was  built  by  the  Aglabites  ;  and  is  the  ancient  Cy- 

Se»  ^jr-.rene  *,  but  hath  now  loft  its  fplendour.      There  is  ftill, 

irj'.  however,   a  very  fuperb   mofque,  and  the  tombs  of  the 

kings  of  Tunis  are   yet  to  be  f(.».i.      E.  Long.  9.  12. 

N.  Lat.  .So.  40. 

CAISSON,  in  the  military  art,  a  wooden  cheft, 
into  which  feveral  bombs  are  put,  and  fjmeti.ries 
filled  only  with  gun-powder  :  this  is  bur:eJ  under  fome 
.work  whereof  the  enemy  intend  to  poilVfs  ihemfelves, 
at'.d,  when  they  are  mailers  of  it,  is  fired,  in  order  to 
blow  them  up. 

Caisson    is    alfo    u'ed    for    a    wooden    frame    or 
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cheft  ufcd  In  laying   the   foundations  of  the  piers  of  a  CaithneM. 
bridge.  » 

CAITHNESS,  athcrwife  called  \.\xc  felre  of  IVich, 
is  the  moft  northern  county  of  all  Scotland;  bounded  on 
the  eaft  by  tlie  ocean,  and  by  Slrathnaver  and  Suther- 
land on  tile  foutii  and  fouth-wc'ft  :  from  tl  efe  it  is  divid- 
ed by  the  mountain  of  Orde,  and  a  continued  ridge  of 
hills  as  far  as  Knocktin,  then  by  the  whole  courie  of 
the  river  Hallowdale.  On  the  north  it  is  wafhcd  by  the 
Pentland  or  PiAland  frith,  which  flows  between  this 
county  and  the  Orkneys.  It  extends  35  miles  from 
north  to  fouth,  and  about  2  )  from  call  to  weft.  The 
coaft  is  rocky,  and  remarkable  for  a  number  of  bays 
and  promontories.  Of  thefe,  the  principal  are  Saiid- 
fide-head  to  the  weft,  pointing  to  the  opening  of  Pent- 
land  frith  ;  Oroas,  now  Holboni-head,  and  Dunnet- 
head,  both  pointing  northward  to  the  frith.  Diinnetr 
head  is  a  peninfula  about  a  mile  broad,  and  feven  in 
compafs ;  affording  feveral  lakes,  good  pafture,  excel- 
lent mill-ftones,  and  a  lead  mine..  Scribifter  bay,  on 
the  north-weft  is-  a  good,  harbour,  where  lliips  may 
ride  fecurely.  Rice -bay,  on  the  eaft  fide,  extends  three 
miles  ill  breadth  ;  but,  is  of  dangerous  accefs,  on  acr 
count  of  iome  funk  rocks  at  the  entrance.  At  the  bot- 
tom of  this  bay  appear  the  ruins  of  two  ftrong  caftles, 
the  feat  of  the  earl  of  Caithnefs,  called  Cajlle  Sinclair, 
and  Gernego,  joined  to  each  other  by  a  draw-bridge. 
Duncan's  bay,  otherwife  called  Dimjhy-hcad,  is  the 
noith-eaft  point  of  Caithnefs,  and  the  extremeft  pro- 
montory in  Britahi.  At  this  placej  the  breadth  of  the 
fnlh  does  not  exceed.  12  miles,  and  in  the  neighbour- 
hood is  the  ordinary  ferry  to  the  Orkneys.  Here  is 
likewile  Clythenefs  pointing  eaft,  and  Nofhead  pointinr 
north-eaft.  The  fea  in  this  place  is  very  impetuous,  be- 
ing in  continual  agitation  from  violent  counter  tides, 
cun-ents,  and  vortices.  The  only  ifland  belonging  to  this 
county  is  that  of  Stroma,  in  the  Pentland  frith,  at  the 
diftance  of  two  miles  from  the  main  land,  extendinfr 
about  a  mile  in  length,  and  producing  good  corn.  The 
navigatiorv  is  here  rendered  very  difficult  by  conflidintr 
tides  and  currents,  which  "at  both  ends  of  the  ifland 
produce  a  great  agitation  in  the  fea.  At  the  fouth 
end,  tlie  waves  dance  fo  impetuoufly,  that  the  failor* 
term  them  the  merry  men  of  May,  from  the  name  of  a 
gentleman's  feat  on  the  oppofite  fliore  of  Caithnefs, 
v.hich  ferved  them  as  a  land  mark,  in  the  dangerous 
paffage  between  the  ifland  and  the  continent.  The  pro- 
perty of  this  ifland  was  once  difputcd  between  the  earls 
of  Orkney  and  Caithnefs  ;  but  adjudged  to  the  latter, 
in  confequence  of  an  experiment,  by  which  it  appeared, 
that  venomous  creatures  will  live  in  Stroma,  whereas 
they  die  immediately  if  tranfported  to  the  Orkneys. 
The  county  of  Caithnefs,  though  chiefly  mountainous, 
flattens  towards  the  fea  coaft,  where  the  ground  is 
arable,  and  produces  good  harvefts  of  oats  and  barley, 
fnflicient  for  the  natives,  and  yielding  a  furplus  for 
exporcation.  Caithnefs  is  well  watered  with  fmall  ri- 
vers, brooks,  lakes,  and  fountains,  and  affords  a  few 
woods  of  birch,  but  is  in  general  bare  of  trees;  and  even 
thofe  tlie  inhabitants  plant  are  ftunted  in  their  growth. 
Lead  i,i  found  at  Duiuiet,  copper  at  Old  Urk,  and 
iron  ore  at  feveral  places;  but  thefe  advantages  are  not 
unproved.  The  air  of  Caithnefs  is  temperate,  though  in 
the  latitude  of  580,  where  the  longtft  day  in  fummcr  it 
computed  at  18  hours  ;  and  when  the  fun  fcts,  he  make* 
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Caithness,  fo  fitiall  an  arch  of  a  circle  below  the  horizon,  that  the 
*  people  enjoy  a  twilight  until  he  rifes  again.      The  fuel 

uled  by  the  inhabitants  of  Calthncfs  confifts  of  peat  and 
turf,  which  the  ground  yields  in  great  plenty.  The 
forefts  of  Morravins  and  Berridale  afford  abundance  of 
Ted  deer  and  roe-"bucks ;  the  county  is  well  ftored 
,  -with  hares,  rabbits,  growfe,  heathcocks,  plover,  and 
all  forts  of  game,  comprehending  a  bird  called  fnow- 
Jleet,  about  the  fizc  of  a  fparrow,  e.'cceedingly  fat  and 
-delicious,  that  comes  hither  in  large  flights  about  the 
middle  of  Februar)',  and  takes  its  departure  in  April. 
The  hills  are  covered  with  flieep  and  black  cattle  ;  fo 
numerous,  that  a  fat  cow  has  been  fold  at  market  for 
4s.  flerling.  The  rocks  along  the  coads  are  frequented 
by  eagles,  hawks,  and  all  manner  of  fea  fowl,  whofe 
eggs  and  young  are  taken  in  vaft  quantities  by  the  na- 
tives. The  rivers  and  lakes  abound  with  trout,  fal- 
inon,  and  eels }  and  the  fea  affords  a  very  advantage- 
ous fifliery.  Divere  obelifl'CS  and  ancient  monuments  ap- 
pear in  this  diftrift,  and  feveral  Romilh  chapels  are  ftill 
ftanding.  Caithnefs  is  well  peopled  with  a  race  of, 
hardy  inhabitants,  who  employ  themfelves  chiefly  in 
£fhing,  and  breeding  fheep  aird  black  cattle  :  they  are 
even  remarkably  rnduilrious  ;  for  between  Wick  and 
Dunbeath,  one  continued  trad:  of  rugged  rocks,  ex- 
tending 12  miles,  they  have  forced  feveral  httle  har- 
bours for  their  fifhing  boats,  and  cut  artificial  fleps 
from  the  beach  to  the  top  of  the  rocks,  where  they 
have  erefted  houfes,  in  which  they  cure  and  dry  the 
fifh  for  market. 

According  to  Mr  Pennant,  this  county  is  fuppofed 
to  fend  out  in  fome  years  about  20,000  head  of  black 
cattle,  but  in  bad  feafons  the  fanner  kills  and  falts  great 
numbers  for  fale.  Great  numbers  of  fwine  are  alfo 
reared  here,  Thefe  are  (hort,  high  backed,  long  briftled, 
fharp,  flender,  and  long  nofed  ;  have  long  eredl  ears, 
and  moft  favage  looks.  Here  are  neither  barns  nor 
granaries :  the  corn  is  threfhed  out,  and  preferved  in 
the  chaff  in  byks  ;  which  are  flacks,  in  the  fhape  of 
bee  hives,  thatched  quite  round,  where  it  will  keep  good 
for  two  years.  Vafl  numbers  of  falmon  are  taken  at 
Caftle-hiU,  Dunnet,  Wick,  and  Thurfo.  A  miracu- 
lous draught  at  this  laft  place  is  flill  talked  of,  not  lefs 
than  2500  being  taken  at  one  tide  within  the  memory 
of  man ;  and  Mr  Smollet  inform  us,  that,  in  the  neigh- 
bourhood, above  300  good  falmon  have  been  taken  at 
one  draught  of  the  net.  In  the  month  of  November, 
great  numbers  of  feals  are  taken  in  the  caverns  that 
open  into  the  fea,  and  run  fome  hundreds  of  yards  un- 
der ground  The  entrance  of  thefe  caverns  is  narrow, 
but  the  infide  lofty  and  fpacious.  The  feal  hunters  en- 
ter thefe  in  fmall  boats  w-ith  torches,  which  they  light 
as  foon  as  they  land,  and  then  with  loud  fhouts  alarm 
the  animals,  which  they  kill  with  clubs  as  they  attempt 
to  pafs.  This  is  a  hazardous  employment;  for  fhould 
the  wind  blow  hard  from  fea,  thefe  adventurers  are 
inevitably  lofl.  Sometimes  a  large  fpecies  of  feals,  12 
feet  long,  have  been  killed  on  this  coafl  ;  and  it  is  faid 
the  fame  kind  are  found  on  the  rock  Hhkir,  one  of  the 
Wcflern  IHands.  During  the  fpring,  great  quantities 
of  lump  fifh  refort  to  this  coaft,  and  are  the  prey  of  the 
feals,  as  appears  from  the  number  of  ikins  of  thofe 
fiflies  which  at  that  feafon  float  afhore.  At  certain 
times  alfo  the  feals  feem  to  be  vifited  by  a  great  morta- 
,^  lity  ;  for,  at  thofe  times,  multitudes  of  them  a're  fcen 


dead  in  the  water'.     Much  limeftone  is  found  in  this  Caithntts. 

enmity,    whicli  when    burnt   is    made  into  a  compcfl v      ■' 

with  turf  and  fea  plants. 

'i  he  difc'jvery  of  coal  has  long  been  an  objeft  of 
great  importance  in  this  part  of  Scotland.  In  the 
years  1801  and  1802  fome  attempts  were  made  for 
this  purpofe  at  the  expence  of  government.  But  al- 
though the  biifmefs  was  conducted  by  perfons  well 
ficilled  in  fuch  matters,  and  long  perfevered  in,  it  has 
entirely  failed,  which  leaves  little  hope  of  future  fuccL-fs. 

The  following  is  the  population  of  the  county  of 
Caithnefs  according  to  the  parifhcs,  taken  at  two  dif- 
ferent periods,  namely  in  1755  and  in  1798,  and  ex- 
trafted  from  the  Stati.lical  Hillorj'  of  Scotland. 


Parijlu 

Population 

PopuUtion  ii 
1790— 1798. 

Bower 

1287 

1592 

Canifby 

1481 

1950 

Dunnet 

1235 

1399 

Halkirk 

3075 

3180 

Lai  heron 

3675 

4006 

Olrick 

875 

1001 

Rcay 

2262 

2298 

Thurfo 

2963 

3146 

Wattin 

1424 

1230 

Wick 

3938 

£000 

22^15 

24,802 
22,215 

2,587 

CAIUS,  Ka?E,  or  Keye,  Dr  John,  the  founder 
of  Caius  college  in  Cambridge,  was  born  at  Norwich 
in  1510.  He  was  admitted  very  young  a  ftudent  in 
Gonville  hall  in  the  above-mentioned  univerfity ;  and 
at  the  age  of  21  tranflated  from  Greek  into  Latin  fome 
pieces  of  divinity,  and  into  Englifli  Erafmns's  para- 
phrafe  on  Jude,  &c.  From  thefe  his  juvenile  labours,  it 
feems  probable  that  he  firil  intended  to  profecute  the 
fludy  of  divinity.  Be  that  as  it  may,  he  travelled  to 
Italy,  and  at  Padua  fludicd  phyfic  under  the  celebrated 
Montanus.  In  that  univerfity  he  continued  fome  time, 
where  we  are  told  he  read  Greek  ledlures  with  great 
applaufe.  In  1543,  he  travelled  through  part  of  Italy, 
Germany,  and  France  ;  and  returning  to  England  com- 
menced doftor  of  phyfic  at  Cambridge.  He  practifed 
firfl  at  Shrewfbury,  and  afterwards  at  Norwich  ;  but 
removing  to  London,  in  1547,  he  wa«  admitted  fellow 
of  the  college  of  phyficians,  to  which  he  was  feveral 
years  prefident.  In  1557,  being  then  phyfician  to 
Queen  Mary,  and  in  great  favour,  he  obtained  a  liccnfe 
to  advance  Gonville-hall,  where  he  had  been  educated, 
into  a  college  ;  which  he  endowed  with  feveral  conli- 
derable  eilates,  adding  an  entire  new  fquare  at  the  e.^- 
pence  of  18341.  Oi  this  college  he  accepted  the  ma- 
llerfhip,  wliich  he  kept  till  within  a  fliort  time  oif  his 
death.  He  was  phyfician  to  Edward  VL  Queen  Mary, 
and  Queen  Elizabeth.  Towards  the  latter  end  of  liis 
life  he  retired  to  his  own  college  at  Cambridge ;  where, 
having  refigned  the  rnafterfliip  to  Dr  Legge  of  Noi^ 
wich,  he  fpcnt  the  r-mainoer  of  his  life  as  a  fellow 
commoner.  He  died  in  July  1573,  aged  63  ;  and  was 
buried  in  the  chapel  of  his  own  college,     Dr  Caius  was 
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ft  learned,  aftive,  benevolent  man.     In  1557,  he  ereft- 

ed  a  monument  in  St  Paul's  to  the  memory  of  the  fa- 
mous Linacre.  In  15G3,  he  obtained  a  grant  for  the 
college  of  phyficians  to  take  the  bodies  of  two  male- 
fadlors  annually  for  dilTeftioii  ;  and  lie  was  the  inven- 
tor of  tile  tnfgn'ia  which  diillnguifti  the  prefident  from 
tlie  reft  of  the  fellows.  He  wrote,  1.  Annals  of  the 
college  from  155.5  to  1572.  2.  Trandation  of  feveral 
of  Galea's  works.  Printed  at  diffei-ent  times  abroad. 
3  Hippocrates  tie  Medicamcnth  ;  firft  difcovered  and 
publidied  by  our  author  :  alfo  De  ratiome  ■vidai,  Lov. 
1 5.56,  8vo.  4.  De  Medendi  Methndo.  Bnfil,  1 554..  Lond. 
15.5(3,  8vo.  5.  Account  of  the  fweating  ficknefs  in 
England.  Lond.  1556,  1721.  It  is  entitled  Z>f  f/Z-f- 
fiiera  Brilannicn.  6.  Hiftory  of  the  univerfity  of  Cam- 
bridge. Lond.  15G8,  8vo,  1.57'1',  4to,  in  Latin.  7-  De 
thermis  Britannr'cis,  Doubtful  whether  ever  printed. 
.S.  Of  fome  rare  plants  and  animals.  Lond.  1,570. 
9.  De  camlus  Brilamiids,  15"70,  1729.  10.  De  pro- 
Kunnalione  Griecx  et  Lat'ime  Lingua.  Lond.  1571.  11. 
Df  I'lbris  propriis.  Lond.  1570.  Btfides  many  other 
works  which  never  were  printed. 

CAKE,  a  finer  fort  of  bread,  denominated  from  its 
fiat  round  figure. 

We  meet  with  different  compofitions  under  the  name 
of  cakes  ;  as/eed-caies,  made  of  flour,  butter,  cream,  fu- 
gar,  coriander,  and  caraway  feeds,  mace,  and  other 
fpices  and  perfumes,  baked  in  the  oven  ;  plum-cake, 
made  much  after  the  fame  manner,  only  with  fewer 
feeds,  and  the  addition  of  currants  :  pan-cakes,  made 
of  a  mixture  of  flour,  eggs,  &c.  fried  ;  cheefe-cakes, 
made  of  ci-cam,  eggs,  and  flour,  with  or  without  cheefe- 
curd,  butter,  almonds  &;c.  ;  oat-cakes,  made  of  fine 
oaten  flour,  mixed  with  yeft  and  fometimes  without, 
rolled  thin,  and  laid  on  an  iron  or  ftone  to  bake  over 
a  flow  fire  ;  fugar-cakes,  made  of  fine  fugar  beaten  and 
fearccd  with  the  fineft  flour,  adding  butter,  rofe-watcr, 
and  fpices ;  rofe-cakes,  (placenta  rojaoee,')  are  leaves  of 
rofes  dried  and  prefled  into  a  mafs,  fold  in  the  fhops  for 
epithems. 

The  Hebrews  had  feveral  forts  of  cakes,  which  they 
ofl:"ered  in  the  temple.  They  were  made  of  the  meal 
either  of  wheat  or  barley  ;  they  were  kneaded  fome- 
times with  oil  and  fometimes  with  honey.  Sometimes 
they  only  rubbed  them  over  with  oil  when  they  were 
baked,  or  fried  them  with  oil  in  a  frying  pan  upon  the 
fire.  In  the  ceremony  of  Aaron's  confecration,  they 
facrificed  a  calf  and  two  rams,  and  offered  unleavened 
bread,  and  cakes  tmlcavened,  tempered  with  oil,  and 
wafers  unleavened,  anointed  with  oil  ;  the  whole  made 
of  fine  wheaten  flour.      Ez.  xxix.  1,  2. 

CAKET,  a  town  of  Afia,  in  Perfia,  in  the  province 
of  Curdiftan  near  Moimt  Caucafus.  Its  trade  confifl.s 
chiefly  in  filks.     E.  Long.  4-6.  15.  N.  Lat.  43.  32. 

CALABASH,  in  commerce,  a  Ught  kind  of  vcflej 
formed  of  the  fliell  of  a  gourd,  emptied  and  dried,  ferv. 
ing  to  put  divers  kinds  of  goods  m,  as  pitch,  roiln, 
and  the  like.  The  word  is  Spanifti,  Calabacca,  which 
fignifies  the  fame.  The  Indians  alfo,  both  of  the  North 
and  South  Sea,  put  the  pearls  tiiey  have  fiflied  in  cala- 
baflies,  and  the  negroes  on  the  coast  of  Africa  do  the 
fame  by  their  gold  diift.  The  fmaller  calabafties  are 
alfo  frequently  ufed  by  thefe  people  as  a  mcalure,  by 
which  they  fell  thefe  precious  commodities  to  the  Eu- 
ropeans. The  fame  vefiels  likewife  ferve  for  putting 
Vol.  V.  Part  I. 
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liquors  in  ;  and  do  the  office  of  cups,  as  well  as  bottles,  Csljba*, 

for  foldlers,  pilgrims,   &c.  CaUbrii. 

C.ii.An/isH-Trcc.      See  C    escentia,  B.rAsy  Inder.         ' 
AjYtcan  CALABASH-Tree.    See  Adanson  i  A,  Boiant 
Index. 

C^LABRI  \,  a  country  of  Italy,  in  the  kingdom 
of  Naples  divided  into  Calabria  Ultra,  and  Calaluia 
Citra,  commonly  called  Ullerinr  and  Citerior,  or  Far- 
ther and  Hither  Calabria.  Calabria  Citerior  i»  one  of 
the  12  provinces  of  the  kingdom  of  Naples  j  and  bound- 
ed on  the  fouth  by  Calabria  Ultra,  on  the  north  hj 
Bafilicata,  and  on  the  weft  and  eail  by^  the  fea  :  Co- 
lenfa  is  the  capital.  Calabria  Ultra  is  w.'.flijd  by  the 
Mediterranean  fea  on  the  eaft,  fouth,  and  weft,  and 
bounded  by  Calabria  Citra  on  the  north.  Reggio  it 
the  capital  town. 

This  country  has  been  almoft  entirely  defolated  by 
the  earthquakes  of  17*^3.  The  reiterated  fliocks  ex- 
tended from  Cape  Spartivento  to  Amantca  above  the 
gulf  of  St  Eufemia,  and  alfo  affected  that  part  of  Sicily 
which  lies  oppofite  to  the  fouthern  extremity  of  Italy. 
Thofe  of  the  5th  and  7th  of  February,  and  of  the  28tk 
of  March,  were  the  moft  violent,  and  completed  the 
deftruftion  of  every  building  throughout  the  above- 
mentioned  fpace.  Not  one  ftone  was  left  upon  another 
iouth  of  the  narrow  ifthmus  of  Squillace  :  and  what  it 
more  diiaftrous,  a  very  large  proportion  of  the  inhabi- 
tants was  killed  by  the  falling  of  their  houfes,  near 
40,000  lives  being  loft.  Some  perfons  were  dug  out  ■ 
ahve  after  remaining  a  furprifing  length  of  time  buried 
among  the  rubbifli.  Mellina  became  a  mafs  of  ruins  ; 
its  beautiful  palazzata  was  thrown  in  upon  the  town, 
and  its  quay  cracked  into  ditches  full  of  water. 
Reggio  was  almoft  deftroyed  ;  Tropea  greatly  damaged  ; 
and  evei^  other  place  in  the  province  levelled  to  the 
ground. 

Before  and  during  the  concuffion  the  clouds  gather- 
ed, and  then  hung  immoveable  and  heavy  over  the 
earth.  At  Palmi  the  atmofphere  wore  fo  fiery  an 
afped>,  that  many  people  thought  part  of  the  town  was 
burning.  It  was  afterwards  remembered  that  an  un- 
ufual  heat  had  affected  the  (Icins  of  feveral  perfons  juft 
before  the  fliock  ;  the  rivers  aflumed  a  muddy  afh- 
coloured  tinge,  and  a  fulphureous  fmell  was  almoft  ge- 
neral. A  frigate  paffing  between  Calabria  and  Lipari 
felt  fo  fevere  a  ftiock,  that  the  fteerfman  was  thrown 
from  the  helm,  and  the  cannons  were  raifed  upon  their 
carriages,  while  all  around  the  fea  exhaled  a  ftrong 
fmell  of  brimftone. 

Stupendous  alterations  were  occafioned  in  the  face 
of  the  country  ;  rivers  choked  up  by  the  falling  in  of 
the  hills,  were  converted  into  lakes,  which  if  not  fpeedily 
drained  by  fome  future  convulfion,  or  opened  by  human 
labour,  will  fill  the  air  with  peftilential  vapours,  and 
deftroy  the  remnants  of  population.  Whole  acres  of 
ground,  with  houfes  and  trees  upon  them,  were  broken 
off  from  the  plains,  and  wafned  many  furlongs  down 
the  deep  hollows  which  the  courfe  of  the  rivers  had 
worn  ;  there,  to  the  aftonifliment  and  terror  of  behold- 
ers, they  found  a  new  foundation  to  fix  upon,  either 
in  an  upright  or  an  incUning  pofilion.  In  fhort,  every 
fpecies  of  phenomenon,  incident  to  thefe  deftrudive 
commotions  of  the  earth,  was  to  be  feen  in  its  utmoft 
extent  and  variety  in  this  defolated  countrj-.  Their 
Sicilian  majefties,  with  the  utmoll  expedition,  de- 
li fpatclied 
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fpateheil  n^JTels  loaded  with  every  tiling  that  could  be 
thought  of  on  the  occallon  tor  the  reliet  and  accommo- 
dation of  the  diilrefTed  Calabrians  ;  a  general  officer 
went  from  Naples  with  engineers  and  troops  to  direft 
the  operations  of  the  perfons  employed  in  clearing 
away  and  rebuilding  the  houfes,  and  to  defend  the 
pi-pperty  of  the  fuffercrs.  Tlie  king  ordered  this  offi- 
cer to  take  all  the  money  the  royal  treafares  could  Inp- 
ply  or  borrow  ;  for,  rather  than  it  Ihould  be  wanting 
on  this  prcffing  call,  he  was  determined  to  part  with 
his  plate,  nay  the  very  furniture  of  his  palace.  A  mef- 
fenger  fcr.t  off  from  a  town  near  Reggio,  on  the 
8th  of  February,  travelled  four  days  without  fheltcr, 
and  without  being  able  to  procure  a  morfel  of  bread  ; 
he  Cupported  nature  with  a  piece  of  cneefe  which  he 
had  brought  in  his  pocket,  and  the  vegetables  he  was 
lucky  enough  to  find  near  the  road.  To  add  to  all 
their  other  fufferings,  the  Calabrians  found  themfelves 
and  the  miferable  wreck  of  their  fortunes  expof  d  to 
the  depredations  of  robbers  and  pirates.  Villains 
landed  from  boats,  and  plundered  feveral  places,  and 
thieves  went  even  from  Naples  in  fearch  of  booty  :  In 
order  to  Ilrike  a  greater  terror,  they  drefTed  tliemfelves 
like  Algerines  ;  but  were  difcovered,  and  driven  off. 
To  this  accumulated  diilrefs  iucceeded  a  moll  incle- 
ment feafon,  which  obftrufttd  every  effort  made  to  al- 
leviate it  ;  and  almoft  daily  earthquakes  kept  the  inha- 
bitants in  continual  dread,  not  of  being  dellroyed  by 
the  fall  of  houfes,  for  none  were  left,  but  of  being  fvval- 
lowed  up  by  the  fplitting  of  the  oarlh,  or  buried  in  the 
waves  by  fome  fudden  inundation. 

For  further  particulars  concerning  this   dreadful  ca- 
taftrophe,  and  the  phenomena  attending  it,  fee  Earth- 

:<iUAKE. 

.  CALADE,  in  the  manege,  the  defcent  or  (loping 
declivity  of  u  rifing  manege  ground,  being  a  fmall  emi- 
nence upon  which  we  ride  down  a  horfe  feveral  times, 
putting  him  to  a  (hort  gallop,  with  his  fore  hams  in 
the  air,  to  learn  him  to  ply  or  bend  his  haunches,  and 
form  his  ilop  upon  the  aides  of  the  calves  of  the  legs, 
the  ftay  of  the  bridle,  and  the  cavefon  feafonably 
given. 

CALAGORINA,    or   Calaguris,    diftineuiflied 


trenchments  to  fecure  his  army  from  the  enemy,  huts  CiJai^ 
to  piotcdt  them  from  the  inclemency  of  the  weather,  ^~"v~~" 
and  llationed  a  fleet  before  the  harbour,  to  prevent  the 
introduLlion  of  provifions,  he  refolvcd  to  wait  with 
patience  till  the  place  fell  into  his  hands  by  famine. 
The  befieged,  difcovering  his  intention,  tuined  feveii- 
teen  hundred  women,  children,  and  old  people,  out 
of  the  town,  to  fave  their  provifions  ;  and  Edward 
had  the  goodnefs,  after  entertaining  them  with  a  din- 
ner, and  giving  them  two-pence  a  piece,  to  fuffer  them 
to  pafs.  The  garrifon  and  inhabitants  of  Calais  hav- 
ing at  length  confumed  all  their  proviiions,  and  even 
eaten  all  the  horfes,  dogs,  cats,  and  vermine  in  the 
place,  the  governor  John  de  Vienne  appeared  upon 
the  walls,  aad  offered  to  capitulate.  Edward,  greatly 
incenfed  at  their  obftinate  refiftance,  which  had  de- 
tained him  eleven  months  under  their  walls,  at  an  im- 
mcnfe  expe.ice,  both  of  men  and  money,  fent  Sir  Wal- 
ter Mauiiy,  an  illuftrioiis  knight,  to  acquaint  the  go- 
vernor tl»at  he  would  grant  them  no  terms  ;  but  that 
they  mull  furrender  at  difcretion.  At  length,  how-^ 
ever,  at  the  fpirited  remonftrances  of  tl^  governor, 
and  the  perfuaiions  of  Sir  Walter  Mauny,  Edward 
contented  to  grant  their  lives  to  all  the  garrifon  and 
inhabitants,  except  fix  of  the  principal  burgeffes,  who 
flioiJd  deliver  to  him  the  kevs  of  the  city,  with  ropes 
about  their  necks.  When  thcfe  terms  were  made 
known  to  the  people  of  Calais,  they  were  plunged  in- 
to the  deepeft  diilrefs  ;  and  after  all  the  miferies  they 
had  fuffered,  they  could  not  think  without  horror  of 
giving  up  fix  of  their  fellow  citizens  to  certain  death. 
In  this  extremity,  when  the  whole  peojjle  were  disown- 
ed in  tears,  and  uncertain  what  to  do,  Euftace  de  St: 
Pierre,  one  of  the  richetl  merchants  in  the  place,  ftep- 
ped  forth,  and  voluntarily  oftered  himfelf  to  be  one 
of  thefe  fix  devoted  vi.ilimo.  His  uoble  example  was 
foon  imitated  by  other  five  of  the  mofl  wealthy  citi- 
zens. Thefe  true  patriots,  barefooted,  and  bareheaded, 
with  ropes  about  their  necks,  were  attended  to  the 
gates  by  the  whole  inhabitants,  with  tears,  bleflings, 
and  prayers  for  their  fafety.  When  tliey  were  brought 
into  Edward's  prefence,  tliey  laid  the  keys  of  the 
city  at  his   feet,  and,  falhng  on  their  knees,  implored 


by  the  furname  K.ijica,  in  jliKient  Geogri:phy,  a  city  of     his  mercy  in    fsch  moving    flrains,  that  all  the  noble 

fpeflators  melted  into  tears.  The  king's  refentmcnt 
was  fo  flrong  for  the  many  toils  and  loffes  he  had  fuf- 
fered in  this  tedious  fiege,  that  he  was  in  fome  danger 
of  forgetting  his  ufual  humanity  ;  when  the  queen, 
falling  upon  her  knees  before  him,  eariieftly  begged 
and  obtained  their  lives.  This  great  and  good  priiicefs 
conduced  thefe  virtuous  citizens,  whofe  lives  (he  had 
faved,  to  her  own  apartment,  entertained  them  honour- 
ably, and  difmifTed  them  with  prefents.  Edward  took 
pofTeffion  of  Calaij  Augull  4th  ;  and  in  order  to  fecore 
a  conqueil  of  fo  great  importance,  and  which  had  cod 
him  fo  dear,  he  found  it  necelLuy  to  turn  out  all  the 
ancient  inhabitants,  who  had  difcovered  fo  flrong  an  at- 
tachment to  their  native  prince,  and  to  people  it  with 
Englijh. 

Calais  remained  in  fubieSion  to  England  till  the 
reign  of  Queen  Mary,  when  it  was  retaken  by  the 
duke  of  Guife.  This  general  began  the  cnterprife  by 
ordering  the  privateers  of  Normaiidy  and  Bretagne  to 
crulfe  in  the  Channel,  move  efpecially  hi  the  very  llraits 
of  Calais ;  he  then  detached  the  duke  of  Ne.ers  witii. 


the  Vafcones  in  the  Hither  Spain  ;  now  Cala- 
berra ■ 

CALAHORRA,  an  epifcopal  town  of  Spain,  in 
Old  Caflile,  feated  on  a  fertile  Joil,  on  the  fide  of  a  hill 
■which  extends  to  the  banks  of  the  river  Ebro.  W.  Long. 
2.  7.  N.  Lat.  42.  12. 

CALAIS,  a  flrong  town  of  France,  in  Lower  Pi- 
cardv,  now  called  the  department  of  the  llraits  of  Ca- 
lais, which  has  a  citadel  and  a  fortified  harbour.  It 
is  built  in  the  form  of  a  triangle,  one  fide  of  which 
is  towards  the  fea.  The  citadel  is  as  large  as  the 
town,  and  has  but  one  entrance.  It  is  a  trading 
place,  with  haadfome  ftreets,  and  fevei-al  churches  and 
monalleries  ;  the  number  of  inhabitants  is  reckoned 
to  be  4000. 

Calais  was  taken  by  Edward  III.  in  1347.  Hi- 
ther he  marched  his  victorious  army  from  Creffy,  and 
invefted  the  town  on  the  Sth  of  September.  But  find- 
ing that  it  could  not  be  taken  by  force  without  the 
deflruttion  of  great  multitudes  of  his  men,  he  turned 
the  firge  into  a  blockade  ;  and  having  made  itrong  in- 
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a  Confiderable  array  towards  the  countiy  of  Luxem. 

'  burq- ;  a  motion  which  drew  the  attention  of  the  Spa- 
niaitU  that  way  ;  when  all  things  were  ready,  he  pro- 
cnrcd  an  application  from  the  people  of  Boulogne, 
for  a  body  of  troops  to  fecure  them  againft  the  incur- 
fions  of  tiie  Spaniards  ;  he  fent  a  ftrong  detachment  at 
their  requcft,  which  was  followed  by  anottier,  under 
colour  of  fupporting  them  ;  then  repaired  thitlier  in 
perfon,  fecure  that  his  officers  would  follow  his  in- 
ilniflions  :  and  thus,  on  the  firft  day  of  the  new 
year,  1557,  Calais  was  inverted.  He  immediately  at- 
tacked Fort  St  Agatha,  which  the  garrifon  quitted, 
and  retired  into  the  fort  of  Nicolai,  which,  together 
with  the  Rifoank,  the  befiegers  attacked  at  the  fame 
time,  granted  good  terms  to  the  officer  who  command- 
ed in  the  former,  but  obliged  the  garrifon  of  the  latter 
to  furrcnder  prifoxiers  of  war.  By  thefe  means  he 
(jpcned  a  communication  with  the  fea ;  and  having 
received  from  on  board  the  Ihips  an  immcnfe  quantity 
of  hurdles,  his  infantiT,  by  the  help  of  them,  palTcd 
the  morafTes  that  lie  round  the  town.  He  then  made 
a  falfe  attack  at  the  water-gate,  which  drew  the  at- 
tention of  the  garrifon,  who  fatigued  thcmfelves  exceed- 
ingly in  making  intrenchments  behind  the  breach  ;  but 
when  they  had  iiniflied  their  work,  he  began  to  fire 
upon   the  caftle,  where  the  walls   were   vet}-  old,  and 

■  had  been  ncglefted  on  account  of  tlie  breadth  of  the 
ditch,  which  was  alfo  very  deep  when  the  tide  was  in  ; 
but  a  great  breach  being  made,  the  duke  caufed  it 
to  be  attacked  in  the  night,  and  during  the  ebb,  the 
foldiers  paffuig  almoft  up  to  the  flioulders.  The  place 
was  eafdy  carried,  though  the  governor  made  three 
vigorous  attacks  before  the  break  of  day,  in  order  to 
diilodge  them  ;  but  the  French,  though  they  loft  a 
confidcrable  number  of  men,  kept  their  pofts.  The 
governor  then  faw  that  it  was  impracticable  to  d:- 
fend  the  place  ady  longer,  and  therefore  made  the 
beft  terms  for  himfelf  that  he  could  obtain,  which, 
however,  were  not  very  good  :  and  thus  in  eight  days 
the  duke  of  Guife  recovered  a  fortrefs  which  coft  the 
viftorious  Edward  III.  a  whole  year's  fiege,  and  which 
had  been  now  210  years  in  the  pofleffion  of  the  Eng- 
li!h,  without  fo  much  as  a  fingle  attempt  to  retake  it. 
There  are  very  different  accounts  given  of  this  matter. 
Some  Englifti  hiftorians  fay,  that  King  Philip  pene- 
trated  the  defign  of  the  French  upon  this  fortrefs, 
gave  notice  of  it  in  England,  and  offered  to  take  the 
defence  of  it  upon  himfelf ;  but  that  this,  out  of  jea- 
loufy,  was  refufed,  it  being  believed  to  be  only  an  ar» 
tifice  to  get  a  place  of  fuch  confequence  into  his  own 
hands.  The  truth  of  the  matter  feems  to  be  this  : 
The  ftrength  of  Calais  confifted  in  its  fituation  and 
outworks,  which  required  a  very  numerous  garrifan  ; 
but  this  being  attended  with  a  very  large  expence,  the 
beft  part  of  the  troops  had  been  fent  to  join  Philip's 
army,  fo  that  the  governor  had  not  above  500  men, 
and  there  were  no  more  than  250  of  the  townfmen 
able  to  bear  arms.  As  to  ammunition,  artillery,  and 
provifions,  the  French  'found  there  abundance  :  but 
with  fo  (lender  a  gatrifon,  it  was  Impnflible  to  make 
a  better  defence  ;  and  therefore  when  the  Lord  Went- 
worth,  who  was  governor,  and  whom  the  French  call 
Lord  Dumfort,  was  tried  by  his  peers  for  the  lofs 
of  this  place,  he  was  acquitted.  The  duke  obliged 
all  the  Enghfli  inhabitants  to  quit  Calais  ;  and  beftow- 


ed  the  government  of  it  upon   Des  Termes,  who  was 
foon  after  r.iade  a  marf.-.al  of  France. 

The  furtilications  of  Calais  are  good  ;  but  its  grcat- 
eft  ftrength  is  its  fuuatioii  among  the  marflics,  which 
mav  bi'  overflowed  at  the  approach  of  an  enemy.  The 
harbour  is  not  fo  good  as  formerly,  nor  will  it  &dmit 
velTels  of  any  great  burden.  In  times  of  peace,  there 
are  packet  boats  going  backward  and  forward  twice 
a  week  from  Dover  to  Calais,  whicii  is  21  miles  dillant. 
E.  Long.  2.  6.  N.  Lat.  50.  58. 

Calms  and  Zetes,  in  fabulous  hiftnry,  fons  of  Bo- 
reas and  Orythia,  to  whom  the  poets  atiributvd  wings  : 
"they  went  on  the  voyage  to  Colchis  with  the  Argo- 
nauts  ;  delivered  Phincus  from  the  harpies  ;  and  were 
flain  by  Hercules. 

CALAMANCO,  a  fort  of  woolen  fluff  manufac 
tured  in  England  and  Brabant.  It  has  a  fine  glofs  ;  and 
i»  checkered  in  the  warp,  whence  the  checks  appear 
only  on  the  right  fide.  Some  calamancoes  are  quite 
plain,  others  have  broad  ftripcs  adorned  with  flowers, 
fome  with  plain  broad  ftripes,  fome  with  narrow  flripesj 
and  others  watered. 

CALAMARLE,  in  Botany,  an  order  of  plants  in 
the  Fragmenia  metbocit  naturalis  of  Linnaeus  ;  in  which 
he  has  the  following  genera,  viz.  bobartia,  fcirpus,  cy- 
perus,  eriophorum,  carex,  fchcenus,  flagcllaria,  juncas. 
See  Botany. 

CALAMATA,  a  confidcrable  town  of  Turkey  in 
Europe,  in  the  Morca,  and  province  of  Belvidera.  It 
was  taken  by  the  Venetians  in  1685;  but  the  Turks 
retook  it  afterwards  with  all  the  Morca.  It  ftands  on 
the  river  Spinarza,  eight  miles  from  the  fea.  E.  Long. 
22.  15.  N.  Lat.  37.  8. 

CALAMINE,  CalaMV,  Lapis  dlammaris  or  Cad- 
mia  Fojfilis,  a  fort  of  ftone  or  mineral  containing  zinc, 
iron,  and  fomctimes  other  fubftances.  It  is  confidera- 
bly  heavy  ;  moderately  hard  and  brittle,  or  of  a  con- 
fiftence  betwixt  ftone  ard  earth  :  the  colour  fometimes 
whitifh  or  gray  ;  fometimes  yellowilh,  or  of  a  deep  yel<- 
low  ;  fometimes  red  ;  fometimes  brown  orblackifh.  It  is 
plentiful  in  feveral  places  of  Europe,  as  Hungary,  Tran- 
fylvania,  Poland,  Spain,  Sweden,  Bohemia,  Saxony, 
Go/lar,  France,  and  England,  particularly  in  Derby- 
ftiire,  Gloucefterfhire,  Nottinghamfhire,  and  Somerfet- 
ihire,  as  alfo  in  Wales.  The  calamine  of  England,  how- 
ever, is  by  the  beft  judges  allowed  to  be  fupcrior  in  qua- 
lity to  that  of  moft  other  countries.  It  feldom  lies  veiy 
deep,  being  chiefly  found  in  clayey  grounds  near  the  fur- 
face.  In  fome  places  it  is  mixed  with  lead  ores.  It  is  a 
true  ore  of  zinc,  and  is  ufed  as  an  ingredient  in  making  of 
brafs. — Newman  relates  various  experiments  with  this 
mineral,  the  only  refult  of  which  was  to  fhow  that  it  con. 
tained  iron  as  well  as  zinc.  The  moft  remarkable  are  the 
following:  A  faturated  folution  of  calamine  in  the  marine 
acid,  concentrated  by  evaporating  part  of  the  liquor,  ex-- 
hibits  in  the  cold  an  appearance  of  fine  cryftalj,  which  on 
the  application  of  warmth  difTolve  and  difappear.  A  lit- 
tle of  this  concentrated  folution  tinges  a  large  quantity  of 
water  of  a  bright  yellow  colour  ;  and  at  tiie  fame  time 
depofites  by  degrees  a  fine,  fpongy,  brownifli  precipitate. 
Blue  diffolved  in  this  folution,  and  afterwaids  infpiffated, 
forms  an  extremely  flipper)'  tenacious  mafs,  which  does 
not  become  dry,  and,  were  it  not  too  expciifive,  might 
be  of  ufe  for  entangling  flies,  caterpillars,  &c.  Sulphur 
boiled  in  this  folution,  feems  to  acquire  fome  degree  of 
H  2  traofpareucj- 
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•alunint  tranfparcncy. — This  mineral  is  an  article  in  the  niateria 
niedica  ;  but,  before  it  comes  to  the  (hops  is  ufually  roaf- 
ted  or  calcined,  in  order  to  feparate  fonie  arfenical  or  ful- 
phiireous  matter  which  in  its  crude  ftate  it  is  fuppofed  to 
contain,  and  to  render  it  more  eafily  reducible  into  a 
fine  powder.  In  tliis  ftate  it  is  employed  in  coUyria  a- 
gainft  defluxions  of  thin  acrid  humours  upon  the  eyes,  for 
drying  up  moift  running  ulcers,  and  healing  excoria- 
tions.     It  is  the  bafis  of  an  officinal  epulotic  Cerate. 

This  is  another  fubftancc  from  which  this  femi- 
metal  is  alfo  obtained.  This  is  called  cadm'ia  fornanim, 
or  cadmla  of  ihe  furnages,  to  diftingnilh  it  from  the 
other.  This  is  a  matter  fublimed  when  ores  contain- 
ing zinc,  like  thofe  of  Rammelfberg,  are  fmeltcd. 
This  cadmia  confifts  of  the  flowers  of  the  fcmi-metal 
fublimed  during  the  fufion,  and  adhering  to  the  inner 
furfaces  of  the  walls  of  furnaces,  where  they  fiiffer  a 
femi-fufion,  and  therefore  acquire  fome  foliditj .  So 
great  a  quantity  of  tliefe  is  colleifted,  that  they  form 
very  thick  incrullations,  which  mufl  be  frequently  ta- 
ken ofr. 

CALAMINT.  See  Melissa  and  Mentha,  Bo- 
tany   IsUl'X. 

CALA.MUS.  See  Botany  Index.  There  is  but 
one  fpecies,  tiie  rotang.  The  ilem  is  without  branches, 
has  a  c.'owii  at  top,  rnd  is  everywhere  befet  with 
ftraight  fpines.  This  is  the  true  Indian  cane,  which 
is  not  vifibie  on  the  outiide  ;  but  the  b-ark  being  taken 
off  difcovers  the  fniooth  ftick,  which  has  no  marks  of 
fpine  on  the  bark,  and  is  exaftly  like  thofe  which  the 
Dutch  fell,  to  us  ;  keeping  this  matter  very  fecret,  left 
travellers  going  by  fhould  take  as  many  canes  out  of 
tlie  woods  as  they  pleafe.  Sumatra  is  laid  to  be  the 
place  where  moft  of  thefe  fticks  grow.  Such  are  to 
be  chofen  as  are  of  proper  growth  between  two  joints, 
fuitable  to  the  faftilonable  length  of  canes  as  they  are 
then  worn  ;.  but  fuch  ar*  fcarce.  The  calamus  rotang 
is  one  of  feveral  plaats  Irom  which  the  drug  called 
dragons  blood  is  obtained.. 

Calamus,  in  the  ancient  poets,  denotes  a  fimpte 
kind  of  pipe  or  fiilula,  the  mufical  inilrument  of  the 
fhephcrds  and  hcrdfmen  ;  ufually  made  either  of  an 
oaten  ftalk  or  a  reed. 

Calamus  ^romaticus,  or  Sweet-fcented  Flag,  in  the 
materia  medica,  a  fpecies  of  flag  called  acarus.  by  Lia- 
nxus.     See  Acorus.     Botany  Itidtx. 

Calamus  Scriptorius,  in  antiquity,  a  reed  or  rufli 
to  write  with.  The  ancients  made  ufe  of  ftyles  to  write 
on  tables  covered  with  wax  ;  and  of  reed,  or  rufli,  to 
v/rite  on  parchment,  or  Egyptian  paper. 

CALAMY  Edmund,  an  eminent  Frefbyterian  di- 
vine, born  at  London  ni  the  year  1600,  and  educated 
at  Pembroke-hall,  Cambridge,  where  his  attachment 
to  the  Arminiai)  party  excluded  him  from  a  fellowlhip. 
Dr  Felton  birtiop  of  Ely,  however,  made  him  his  chap- 
lain ;  and,  in  10^9,  he  was  chofen  minifter  of  St  Mary 
Aldermary,  in  the  city  of  London.  Upon  the  openfng 
of  the  long  parliament,,  he  dilHnguilhed  himfeif  in  de- 
fence of  the  prefbyterian  caufe  ;  and  had  a  p-incipal 
hand  in  writing  the  famous  Smellymnus,  which,  him- 
feif fays,  gave  the  firft  deadly  blow  to  Epifcopacy.  The 
authors  of  this  traft  were  five,  the  initials  of  whofe 
names  formed  the  name  under  which  it  was  publilhed  ; 
viz.  Stephen  Marfhal,  Edmund  Calamy,  Thomas 
Young,  Mathev/   Ne-.vcorjien,    and  William  Sparftow. 
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He  was  after  that  an  aftive  member  in  tlie  aflcmbly  of  Cilanrj?. 
divines,  was  a  ftrenuous  oppofer  of  feftaries,  and  ufed  '^"^ 
his  utmoft  endeavours  to  prevent  thofe  violences  com- 
mitted after  the  king  was  brought  from  the  ifle  of 
Wi^ht.  In  Cromwell's  time,  he  lived  privately,  but 
was  afliduous  in  promoting  the  king's  return  ;.  for 
which  he  was  afterwards  offered  a  biihopric,  but  re- 
fufed  it.  He  was  ejefted  for  nonconformity  in  1662; 
and  died  of  grief  at  the  fight  of  the  great  fire  of  Lon- 
don. 

Calamy,  Edmund,  grandfon  to  the  preceding,  (by 
his  eldeft  fon,  Mr  Edmund  Calamy,  who  was  ejefted 
from  the  living  of  Moxton  in  Effex  on  St  Bartholo- 
mew's day  1662)  was  born  in  London,  April  5.  I67I. 
After  having  learned  the  languages,  and  gone  througli- 
a  courfe  of  natural  philofophy  and  logic  at  a  private 
academy  in  England  he  ftudied  philofophy  and  civil' 
law  at  the  univerfity  of  Utrecht,  artd  attended  the  lec- 
tures of  the  learned  Grivius.  Whilft  he  refided  here, 
an  offer  of  a  profeffor's  chair  in  the  univerfity  of  Edin- 
burgh was  made  him  by  Mr  Carllairs,  principal  of  that 
Hniveriity,  fent  over  on  purpofe  to  find  a  perlon  pro- 
perly qualified  for  fuch  an  office.  This  he  declined  ; 
and  returned  to  England  in  1691,  bringing  with  liim 
letters  from  Grxvius  to  Dr  Pococke  canon  of  Chrift- 
church  and  regius  profeffor  of  Hebrew,  and  to  Dr 
Bernard,  Savilian  profelfor  of  aftronomy,  who  obtained- 
leave  for  him  to  profecutc  his  ftudies  in  the  Bodleian 
library.  Having  refolved  to  make  divinity  his  princi' 
pal  ftudy,  he  entered  into  an  examination  of  the  contror 
verfy  between  the  conformills  and  nonconformifts ;. 
which  determined  him  to  join  the  latter ;  and  coming 
to  London  in  1G92,  he  was  unanimoufly  chofen  afliftr 
ant  to  Mr  Matthew  Sylvefter  at  Blackfriars  :  and  in 
169+,  he  was  ordained  at  Mr  Annefty's  meeting- 
houfe  in  Little  St  Helena,  and  foon  after  was  invited 
to  become  aififtant  to  Mr  Daniel  Williams  in  Hand- 
Alley.  In  1702,  he  was  cliofen  to  be  one  of  the  lec» 
tiirers  in  Salteis-hall ;  and  in  L70.'?,  fucceeded  Mr 
Vincent  Alfop  as  paftor  of  a  great  congregation  in 
Weftininiler.  He  drew  up  the  table  of  contents  to  Mr 
Baxter's  hiftbry  of  iiis  lifis  and  times,  which  was  fent 
to  tlie  prefs  in  1696;  made  fome  remarks  on  the  work 
itfelf,  and  added  to  it  an  index  ;  and,  refleding  on  the 
ufefulnefs  of  the  book,  he  favv  the  expediency  of  con- 
tinuing- it,  for  Mr  Baxter's  hlftory  came  no  lower  than 
the  year  ISSi.  Accordingly  he  compofed  an  abridge- 
ment of  it,  with  an  account  of  many  other  minifters 
who  were  ejefted  after  the  reftoration  of  Charles  II.  ; 
their  apology,  containing  the  grounds  of  their  non- 
conformity and  practice  as  to  ftated  and  occafional 
communion  with  the  church  of  England  ;  and  a  con- 
tinuation of  their  hiftory  till  the  year  1691.  This  work 
was  publilhed  in  1702.  He  afterwards  pubhfhed  a 
moderate  defence  of  nonconformity,  in  three  trails,  in 
anfwer  to  fome  trafts  of  Dr  Hoadley.  In  1709,  Mr 
Calamy  made  a  tour  to  Scotland  ;  and  had  the  degree 
of  doctor  of  divinity  conferred  on  him  by  the  univeriir 
ties  of  Edinburgh,  Aberdeen,  and  Glafgow.  In  1713, 
he  putlifhed  a  fccond  edition  of  his  Abridgement  of 
Mr  Baxter's  hiilory  of  his  life  and  times;  in  which, 
among  other  additions,  there  is  a  continuation  of  the 
hiftory  through  King  William's  reign,  and  Queen 
Anne's,  down  to  the  palling  of  the  occaiional  bill  ;  and 
in  the  clofe  is  fubjoincd  tlie  reformed  liturgy,  which  was 
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Calandie,  drawn  up  and  prefented  to  tlie  bilhops  irv  1661,  "  that 

CaJu*.     (i^j.  woilJ  may  judpc  (he  fays  in  his  preface)  how  fair- 
•  Iv  thi.  ejctlcd  niiiiirteis  have  been  often  reprtfcnted  as 

ii reconcilable  enemies  to  all  liturgies."  In  1718,  he 
wrote  a  vindication  of  liis  grandrather,  and  fevcral 
other  perfoMs,  againll  Certain  refleftions  call  upoa 
thetn  by  iVIr  Archdeacon  Echard  in  l.is  Hillory  of 
England;  and  in  1728  appeared  his  Continuation 
of  the  account  of  the  miniftora,  lefturers,  maRers,, 
and  fellows  of  colleges,  and  fchoolmafters,  wlu)  were 
ejected,  after  the  relloration  in  UJGO,  by  or  before 
the  ad  of  uniformity.  He  died  June  3.  17^2,  greatly 
regretted  not  only  by  the  difientes'S,  but  alio  by  the 
moderate  members  of  the  eilabliilied  churcii,  both 
clergy  and  laity,  with  many  of  whom  he  lived  in  great 
intimacy.  licQdes  the  pieces  already  mentioned,  he 
publillied  a  great  many  fernions  on  feveral  fubjeiSls 
and  occaiious.  He  was  tivxe  married,  and  liad  13 
children. 

CALANDR-E,  a  name  given  by  the  French  wri- 
ters to  an  infec\.  that  does  vaft.  mifchief  in  granaries.. 
It  is  properly  of  the  fcarab  or  beetle  clafs  ;  it  has  two 
antenns  or  horns  formed  of  a  great  nu!nber  of  round, 
joints,  and  covered  with  a  foft  and  fhort  down  ;  from 
the  anterior  part  of  the  head  there  is  thruft  out  a. 
trunk,  which  is  fo  formed  at  the.  end,  that  the  crea- 
ture ealily  miiies  way  with  it  through  the  coat  or  fliin 
that  covers  the  grain,  and  gets  at  tiie  meal  or  farina 
on  which  it  feeds  ;.  the  infide  of  the  grains  is  alfo  the 
place  where  the  female  depofites  her  eggs,  that  the 
young  progeny  may  be  born  with  provifion  about  them. 
When  tiie  female  has  pierced  a  grain  of  corn  for  thi.s 
purpofe,  Ihe  depolltes  in  it  one  egg,  or  at  the  utmoft 
two,  but  (lie  moft  frequently  lays  them  fmgle  :  thefe 
eggs  hatch  into  finall  worms,  whicli  are  ufually  found' 
with  their  bodies  rolled  up  in  a  fp.iral  form,,  and  after 
eating  till  they  arrive  at  their  full  groA-th,  they  are 
changed  into  chryfales,  and  from  ihefe  in  about  a 
fortnight  comes  out  the  perfeft  calandre.  Th^  fe- 
male lays  a  confiderable  number  of  eggs  ;  and  the  in- 
creafc  (.f  tliele  creatures  would  be  very  great,  but  na- 
ture has.fo  ordered  it,  that  while  in, the  egg  Hate,  and 
even  while  in  that  of  the  wo,*  ,  they  are  fubject  to  be 
eaten  by  mites, :  thefe  little  vennine  are  always  very 
plentiful  in  granaries,  and  tiicy  deftroy  thg  far  greater, 
number  of  thefe  larger  animals. 

CAIjAS,  John  ;  the  name  of  a  moIL  unfoitunate 
Protellant  nieichant  at  Thoulonfe,  inhumanly  butcher- 
ed under  fcrmj  of  law  cruelly  proftituted  to  (heller  the 
fanguinary  diftates  of  ignorant  Popidi  zeal.  Pie  had. 
lived  40  years  at  Thouloufe..  His  wife  was  an  Engliih 
woman  of  French  extra&ion  :  and  they  had  live  fons, 
one  of  whom,  Lewis,  had  turned  Catholic  through 
the  perfuafions  of  a  Catholic  maid  who  had  lived  30 
years  in  the  family.  In  0£iober  17(31,  the  family 
confiftcd  of  Calas,  his-wife,  Mark  Anthony  their  fon, 
Peter  their  fecond  fon,  and  this  maid.  Anthony  was 
educated  for  th/-  bar  ;  but  being  of  a  mclancholv  turn 
of  mind,  was  continually  dwelling  on  pafFagcs  from 
authors  on  the  fubjeft  of  fuicide,  and  one  night  in 
that  month  h.unged  himfelf  on  a  bar  laid  acrofs  two. 
folding  d(jors  in  their  (hop.  The  crowd  colletled  by 
lie  coiifiihorj  of  the  family  on  fo  (hocking  a  difcovery, 
took  it  into  their  heads  that  he  had   been  ftrangled  by 


the  family  to  prevent   his   changing   his   religii 


and 


that  this  was  a  common  praftice  among  Proteftants.  C»I»ih, 
The  officers  of  juftice  adopted  the  popular  tale,  and ,  t-'"'"""- 
were  fnpplicd  by  the  mob  with  what  thcjr  accepted  as  ' 

evidences  of  the  taft.  Tiie  fraternity  of  White  Peni- 
tents got  the  body,  buried  it  with  great  ceremony,. 
and  performed  a  folemn  fervice  for  him  as  a  martyr  r 
the  Francifcans  did  the  fame ;  and  after  thefe  formali- 
ties no  one  doubted  the  guilt  of  the  devoted  heretical 
family.  They  wtre  all  condemned  to  the  torture,  to 
bring  them  to  confc{rion  :  they  appealed  to  the  parlia- 
ment ;  who,  as  weak  and  as  wicked  as  the  fubordinate. 
magiih-ate,  fentenced  the  father  to  the  torture,  ordi- 
nary and  extraordinary,  to  be  broken  alive  upon  the 
wheel,  and  then  to  ba  burnt  to  a(hes.  A  diabolical 
decree  !  which,  to  the  (harae  of  humanity,  was  aftu- 
ally  carried  into  execution.  Peter  Calas,,  the  other 
fon,  was  bani(hcd  for  life  ;  and  the  reft  were  acquitted.. 
The  diftrafted  widow  found  fome  friends,  and  among 
the  reft  M.  Voltaire,  who  laid  her  cafe  before  the 
council  of  ftate  at  Verfailles,  and  the  parliament  of 
Thoulonfe  was  ordered  to  tranfmit  the  proceedings.. 
Thefe  the  king  and  council  unanimoufly  agreed  to  an- 
nul ;  the  capitiul  or  chief  maglftrate  of  Thouloufe  was 
degraded  and  lined  ;  old  Calas  was  declared  to  have 
been  innocent  ;,aud  every  imputation  of  guilt  was  re- 
moved from  the  faimly,  who  alfo  received  from  the 
king  and  clergy  conliderable  gratuities. 

CALSH,  or  Calesh,  a  fmall  light  kind  of  cha- 
riot, or  chair,  with  very  low  wheels,  ufed  chiefly  for 
taking  the  air  in  parks  and  gardens.  The  calaih  is  for 
the  moH  part  richly  decoralfd,  and  open  on  all  fides. 
for  ttift  conveniency  of  the  air  and  profpeft,  or  at  raoft 
eiiclofed  with  light  mantlets  of  wax-doth  to  be  opened 
and  (hut  at  pleafure.  In  the  Philofopiiical  Tranfac- 
tions  we  have  a  defcription  of  a  n--w  fort  of  cala(h  go- 
ing on  two  wheels,  not  hung  on  tr.ices,  yet  ealier  than 
the  common  coaches,  over  which  it  has  this  further 
advantage,  that  whereas  a  common  coach  will  over- 
turn if  one  wheel  go  on  a  furface  a  foot  and  a  half 
higher  than  the  other,  this  will  admit  of  a  difference 
of  3,j  feet  without  danger,  of  overturning.  Add,  that 
it  would  turn  over  and  over  ;  that  is,  after  the  fpokes- 
being  fo  turned  as  that  they  are  parallel  to  the  hori- 
zon, and  one  wheel  flat  over  the  head  of  him  that 
rides  in  it,  and  the  other  flat  under  him,  it  will  turn 
once  more,  by  which  the  wheels  are  placed  in  JlalU- 
quo,  without  any  diforder  to  the  horfe  or  rider.  ^ 

CALASIO,  Marius,  a  Francifcan,  and  profeffor 
of  the  Hebrew  language  at  Rome,  of  whom  there  is 
very  little  to  be  faid,  but  that  he  pubhlhed  there,  in 
the  year  1621,  a  Concordance  of  the  Bible,  which 
conlilled  of  four  great  volumes  in  folio.  This  work 
has  been  highly  approved  and  commended  both  by 
Proteftants  and  Papifts,  and  is  indeed  a  mod  admi- 
rable work.  For  befides  the  Hebrew  words  in  the 
Bible,  which  are  in  the  body  of  the  book,  with  the 
Latin  verfion  over  againll  them  ;  there  are,  in  the 
margin,  the  dilFerenccs  between  the  Septuagint  verfion 
and  the  Vulgate  ;  fo  that  at  one  view  may  be  feen 
wherein  the  three  Bibles  agree,  and  wherein  they  dif- 
fer. Moreover,  at  the  beginning  of  every  article  there 
is  a  kind  of  diftionai'y,  which  gives  the  fignitication 
of  eacli  Hebrew  word  ;  affords  an  opportunity  ot  com- 
paring it  with  other  oriental  languages,  viz.  witii  the 
Syriiic,  Arabic,  and  Chaldce  •,  and  is  estremely  ufeful 
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CaU«ns    for  detcnnining;  more   exaftly  the   true  n-.caning  of  the 

_  ,  "    .      Hebrew  words. 
CaUuna.         r>  a  t    a  ott>ti-i     •  •      • 

i__^,__^      CAi^AslKlb,  in  antiquity,   a  linen   tunic  fringed 

at  the  bottom,  and  worn  by  the  Egyptians  under  a 
white  woollen  garment :  but  this  laft  they  were  ob- 
liged to  pull  off  when  they  entered  the  temples,  being 
only  allowed  to  appear  there  in  linen  garments. 

CALATAJUD,  a  large  and  handfome  town  of 
Spain,  in  the  kingdom  of  Arragon  ;  fitiiatcd  at  the 
confluence  of  the  rivers  Xalon  and  Xiloca,  at  the  end 
of  a  very  fertile  valley,  with  a  good  caftle  on  a  rock. 
W.  Long.  2.  9.  N.  Lat.  41.  Si,'. 

CALATHU.?,  in  antiquity,  a  kind  of  hand  bafl<et 
riiade  of  light  wood  or  rufhes  ;  ufed  by  the  women 
fometimes  to  gather  flowers,  but  chiefly  after  the  ex- 
ample of  Minei-va  to  put  their  work  in.  The  figure 
of  the  calathus,  as  reprefented  on  ancient  monuments, 
is  narrow  at  the  bottom,  and  widening  upwards  like 
that  of  a  top.  Pliny  compares  it  to  that  of  a  lily. 
The  calathus  or  work  bafket  of  Minerva  is  no  lefs  ce- 
lebrated among  the  poets  than  her  diftafF. 

Calathus  was  alfo  the  name  of  a  cup  for  wine  ufcd 
in  facrifices. 

CALATOR,  in  antiquity,  a  crier,  or  officer  ap- 
pointed to  pubhfli  fome  thing  aloud,  or  call  the  peo- 
ple togetlicr.  The  word  is  formed  from  xxt.ia,  -voco, 
I  call.  Such  minifters  the  pontifices  had,  whom  they 
ufed  to  fend  before  them  when  they  went  to  facrifice 
on  fcriie  or  holidays,  to  advertife  the  people  to  leave 
off  work.  The  magiflirates  alfo  ufed  calatorei,  to  call 
the  people  to  the  comitia,  both  curiata  and  centnrinta. 
The  officers  in  the  army  alfo  had  cahttores  ;  as  had  like- 
wife  many  private  families,  to  invite  their  gucfls  to 
entertainments. 

CALATRAVA,  a  city  of  New  Caftilc,  in  Spain, 
fituated  on  the  river  Guadiana,  45  miles  fouth  of  To- 
ledo.      W.  Long.  4.  20.  N.  Lat.  ."Jg.  0. 

Knights  of  Calatrava,  a  miHtary  order  in  Spain, 
inftituted  by  Sancho  III.  king  of  Caftile,  upon  the 
following  occafion  :  When  that  prince  took  the  ftron"- 
fort  of  Calatrava  from  the  Moors  of  Andalufia,  he  gave 
it  to  the  Templars,  who,  wanting  courage  to  defend 
it,  returned  it  him  again.  Then  Don  Reymond  of 
the  order  of  the  C;fl:ercians,  accompanied  with  feveral 
rpcrfons  of  quality,  made  an  offer  to  defend  the  place, 
which  the  king  thereupon  delivered  up  to  them,  and 
inftituted  that  order.  It  increaied  fo  much  under  the 
reign  of  Afphonfus,  that  the  knights  defired  they 
might  have  a  grand  mafl:er,  which  was  granted.  Fer- 
dinand and  Ifabella  afterwards,  with  the  confent  of 
Pope  Innocent  VIII.  re-united  the  grand  mallcrfhip  of 
Calatrava  to  the  Spanifh  crown  ;  fo  that  the  king<i  of 
Spam  are  now  become  perpetual  adminiftralors  there- 
of. 

The  knights  of  Calatrava  bear  a  crof;  gyles,  fleur- 
tlelifed  with  green,  &c.  Their  rule  and'  h.ibit  was 
originally  that  of  the  Cifl.ercians. 

CALAURIA,  in  Ancient  Geography,  an  ifland  of 
Greece  in  the  Saronic  bay,  over  againft  the  port  of 
Troezcn,  at  the  diHance  of  40  ftadia.  Hither 'l>emo- 
flhencs  went  twice  into  banifliment ;  and  here  he  died. 
Neptune  was  faid  to  have  accepted  tins  ifland  from 
Apollo,  in  exchange  for  Delos.  The  city  flood  on  a 
high  ridge  nearly  in  the  middle  of  the  ifland,  command- 
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ing  an  extenfive  view  of  the  gulf  and  its  coails.     There   CalcaS* 
was  his  holy  temple.      The   prieflefs    was  a  virgin,   who  'I 

was  difmifTed  when  marriageable.  Seven  of  the  cities  """"l 
near  the  ifland  held  a  congrels  at  it,  and  facrificcd 
jointly  to  the  deity.  Athens,  jEgina,  and  Epidaurus, 
were 'of  this  number,  with  Nauplias,  for  which  place 
Argos  contributed.  The  Macedonians,  when  they  had 
reduced  Greece,  were  afraid  to  violate  tlie  fan<Stui;rv, 
by  forcing  from  it  the  fugitives,  his  fiippliants.  An- 
tipatcr  commanded  his  general  to  bring  away  the  ora- 
tors, who  had  ofl'ended  him,  alive  ;  but  Demofthenes 
could  not  be  prevailed  on  to  furrender.  His  monu- 
ment remained  in  the  ftcond  century,  within  the  en- 
clofure  of  the  temple.  The  city  of  Calauria  has  been 
long  abandoned.  Traces  of  buildings  and  of  ancient 
walls  appear  nearly  level  with  the  ground  ;  and  fome 
flones  ill  their  places,  each  with  a  feat  and  back 
forming  a  little  circle,  once  perhaps  a  bath.  Tlie  tem- 
ple, wiiich  was  of  the  Doric  order,  and  not  large,  as 
may  be  infeiTed  from  the  fragments,  is  reduced  to  an 
inconl'iderable  heap  of  ruins.  The  ifland  is  now  called 
Poro.  It  flretchcs  along  before  the  coafl  of  the  Mo- 
rea  in  a  lower  ridge,  and  is  feparated  from  it  by  a  canal 
only  four  fladia,  or  half  a  mile  wide.  This  v>hich  ia 
called  Poro  or  the  Ferry,  in  flill  weather  may  be  paffed 
on  foot,  as  the  water  is  not  deep.  It  has  given  its 
name  to  the  ifland  ;  and  alfo  to  the  town,  which  con- 
fifts  of  about  200  houfes,  mean  and  low,  with  flat 
roofs  ;  rifing  on  the  flope  of  a  bare  difagreeable  rock. 

CALCADA,  or  St  Domingo  Calcalda,  a  town  of 
Spain,  fituated  in  W.  Long.  a.  5.  N.  Lat.  42.  36. 

CALCAR,  a  very  ilrong  town  of  Germany,  in  the 
circle  of  Wellphalia,  and  duchy  of  Clcves.  It  belongs 
to  the  king  of  Pruffia,  and  is  feated  near  the  Rhine,  in 
E.  Long.  5.  41.  N.  Lat.  51.  45. 

Calcar,  in  glafs-making,  the  name  of  a  fniall  oven 
or  reverberatory  furnace,  in  which  the  firil  calcination 
of  fand  and  fait  of  potafhes  is  made  for  the  turning 
them  into  what  is  called  frit.  This  furnace  is  made  in 
the  fafhion  of  an  oven,  ten  feet  long,  feven  broad  in 
the  widefl  part,  and  two  feet  deep.  On  one  f:de  of  it 
is  a  trench  fix  inches  fquare,  the  upper  part  of  which 
is  level  with  the  calcar,  and  feparated  only  from  it  at 
the  mouth  by  bricks  nine  inches  wide.  Into  this  trencli 
they  put  fea-coal,  the  flame  of  which  is  carried  into 
every  part  of  the  furnace,  and  is  reverberated  from  the 
roof  upon  the  frit,  over  the  furface  of  which  the  fmoke 
flies  very  black,  and  goes  out  at  the  mouth  of  the 
calcar ;  the  coals  burn  on  iron  grates,  and  the  afhes  fall 
through. 

Calcar,  John  de,  a  celebrated  painter,  was  the 
difciple  of  Titian,  and  perfefted  himfelf  by  iludying 
Raphael.  Among  other  pieces  he  drew  a  Nativity,  re- 
prefeiiting  the  angels  around  the  infant  Chrift  ;  and  fo 
ordered  the  difpofition  of  his  picture,  that  the  hght 
all  proceeds  from  the  Child.  He  died  at  Naples,  in 
1546,  in  the  flower  of  his  age.  It  washewlio  de- 
figned  the  anatomical  lignres  of  Vefal,  and  the  portraits 
of  tiie  painters  of  Vefari. 

CALCAREOUS,  fomcthing  that  partakes  of  the 
nature  and  [qualities  of  calx,  or  lime.  We  fay,  a 
calcareous  earth,  calcareous  ftone.  See  Chemistry 
Jnde:^.      " 

CALCEARIUM,   in  antiquity,   a  donative  or  lar- 

gefs 
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C»JceoUri»''^oi'3  befto.wed  on  Roman  foldicrs  for  buying  fiiocs.     In 

„    II  nionalleri'?s,    calcearhim    denoted    the    daily   fenice    of 

Calculus.      1        ■         If.  r    1         V    • 

__^__  c!e:'n:n<r  the  (noes  ot  the  rehj^ious. 

CALCEOLARIA.     See  Botawy  /«^/cx. 

CAI^CHAS,  in  tabiilons  liiftory,  a  famous  diviner, 
followed  tlie  CiiLok  army  to  Troy.  He  foretold  that 
the  ficge  would  lall  ton  years:  and  that  the  fleet,  which 
was  detained  in  the  port  of  Aulis  by  contrary  winds, 
would  rot  fail  till  Agamemnon's  daughter  had  been 
facrificed  to  Diana.  After  the  taking  of  Troy,  he  re- 
tired to  Colophon  ;  where,  it  is  laid,  he  died  of  grief, 
becaufe  he  coidd  not  divine  what  another  of  his  profef- 
lion,  called  Mopfus,  had  difcovered. 

CALCINATION,  in  Chemifln,  the  reducing  of 
fubilances  to  a  calx,  or  powder,  by  fire.  Limeftone 
is  faid  to  be  calcined  or  burned  by  being  deprived  of 
its  carbonic  acid,  and  thus  brought  to  the  cauftic  ftate. 
But  when  a  metallic  fubftauce  is  calcined  by  being  ex- 
pofcd  to  ftrong  heat,  it  aflumes  the  form  of  powder  or 
calx,  by  cofi.bining  with  oxygen.      See  Chemistry 

CALCINATO,  a  town  of  Italy,  in  the  duchy  of 
Mantua,  remarkable  for  a  viftory  gained  over  tlie  Im- 
periahih  by  the  French  in  17UG.  E.  Long.  9.  35.  N. 
Lat.   J-.i.  25. 

CALCULARY  of  a  Pear,  a  congeries  of  little 
ftrong  knots  difperfed  through  the  whole  parenchyma 
of  th.e  fruit.      The  calculary  is  moil  obferv'ed  in  rough- 

»  tailed  or  choke  pears.      The  knots  lie  more  continuous 

and  compaft  together  towards  the  pear  where  they  fur- 
roimd  the  acetary.  About  the  (talk  they  Hand  more 
dillant  ;  bnt  towards  tiie  cork,  or  flool  of  the  flower, 
they  ftill  grow  clofer,  and  there  at  laft  gather  into  the 
firmnefs  of  a  plum  Hone.  The  calculary  is  no  vital  or 
eflential  part  of  the  fruit  ;  the  feveral  knots  wliereof  it 
confifts   being   only  fo   many  concretions  or  precipita- 

ttions  out  of  the  fap,  as  we  fee  in  urines,  wines,  and 
othsr  liquors. 

CALCULATION,  the  aft  of  computing  feveral 
fums,  by  adding,  fubtractinr,  multiplying,  or  dividing. 
See  Arithmetic. 

Calculation  is  more  particularly  ufed  to  fignify 
the  computations  in  allronomv  and  geometry,  for  ma- 
king tables  of  logarithms,  ephemerides,  finding  the 
time  of  eclipfes,  &c.     See  Astronomy,  Geometry, 

tand  Logarithms. 
CALCULUS,   primarily  denotes   a   little   ftone  or 
pebble,  anciently  ufed  in  making  computations,  taking 
of  fuffrages,  playing  at  tables,  and  the  like.      In  after 

t  times,   pieces  of  ivory,   and  counters  ftruck  of  filver, 

gold,  and  other  matters,  were  ufed  in  lieu  thert^of,  but 
Hill  retaining  the  ancient  names.  Computifl;s  were  by 
the  lawyers  called  calculonfs,  when  they  were  either 
(laves,  or  newly  freed  men  ;  thofe  of  a  better  condition 
vere  named  calculator cs  or  «uwfraW/.-  ordinarily  there 
was  one  of  thefe  in  each  family  of  diftiiidlion.  The 
Roman  judges  anciently  gave  their  opinions  by  calciJi, 
which  were  v.-hite  for  abfolution,  and  black  for  con- 
ilemnation.  Kence  calculus  alias,  iu  ancient  writers, 
denotes  a  favoiuable  vote,  either  in  a  perfon  to  be  ab- 
folved  and  acquitted  of  a  charge,  or  elected  to  feme 
dignity  or  pofl ;  as  calculus  ni^cr  did  the  contrary.  Thij 
ufage  is  faid  to  have  been  borrowed  from  the  Thracians, 
who  marked  their  happy  or  profperous  days  by  ivt'iL', 
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and  tlieir  unhappy  by  lluti,  pebbles,   put,  each  night   Calc41u». 
into  an  urn.  '    '    v  '     ■ 

Befides  the  diverfity  of  colour,  there  were  fome  cal-' 
culi  alfo  which  had  figures  or  characters  engraven  on 
them,  as  thofe  which  were  in  ufe  in  taking  the  fuffra- 
ges both  in  the  fenate  ar.d  at  aflemblies  of  the  people. 
Thefe  calculi  were  made  of  thin  wood,  polifhed  and 
covered  over  with  wax.  Their  form  is  ftill  feen  in 
fome  medals  of  the  Caffian  family  ;  and  the  manner  of 
cafting  them  into  the  urns,  in  the  medals  of  the  I^ici-  • 
nian  family.  The  letters  marked  upon  thefe  calculi 
were  U.  R.  for  uli  rogas,  and  A.  for  aiillcjuo  ;  the  fii-ft 
of  which  exprelTed  an  approbation  of  the  law,  the  lat- 
ter a  rejeftion  of  it.  Afterwards  the  judges  who  fat 
in  capital  caufes  ufed  calculi  marked  with  the  letter  A. 
for  abfolvo  ;  C.  for  condemno;  and  N.  L.  for  non  liquet,  , 
Cgnifying  that  a  more  full  information  was  required. 

Calculus  is  alfo  ufed  in  ancient  geometric,  writers 
for  a  kind  of  weight  equal  to  two  grains  of  cicer. 
Some  make  it  equivalent  to  the  filiqua,  which  is  equal 
to  three  grains  of  barley.     Two  calculi  made  the  ce-  , 

ratiiun. 

Calculus,  in  Mathematics,  is  a  certain  method  of 
performing  invcftigations  and  rcfolntions,  particularly 
in  mechanical  philofophy.  Thus  tliere  is  tlie  Dijfer- 
erttial  calculus,  the  Exponential,  the  Integral,  the  Li- 
teral, and  the  Atttecedental.. 

Calculus  Differentialis,  is  a  method  of  differencing  - 
quantities,   or   of  finding    an   infinitely  fmall   quantit)-, 
which  being  taken  infinite   times,   {hall  be   equal   to  a 
given  quantity  ;   or,  it  is  the  arithmetic  of  the  infinite- 
ly fmall  differences  of  variable  quantities. 

The  foundation  of  this  calculus  is  an  infinitely 
fmall  quantity,  or  an  infinitcfimal,  which  is  a  portion 
of  a  quantity  incomparable  to  that  quantity,  or  that 
is  Icfs  than  any  aflignable  one,  and  therefore  account- 
ed as  nothing  ;  the  error  accruing  by  omitting  it  being 
lefs  than  any  aflignable  one.  Hence  two  quantities, 
only  differing  by  an  infinitefimal,  are  reputed  equal. 
Thus,  in  aftronomy,  the  diameter  of  the  eartli  is  an 
infinitefimal,  in  refpeft  of  the  diftance  of  the  fixed 
ilars  ;  and  the  fame  holds  in  abftraft  quantities.  The 
term,  infinitefimal,  therefore,  is  merely  refpettive,  and 
involves  a  relation  to  another  quantity  ;  and  docs  not 
denote  any  real  ens  or  being.  Now  infinitefinn.ls  are 
called  dijfercntials,  or  differential  quantities,  when  they 
are  confidered  as  the  differences  of  two  quantities.  Sir 
Ifaac  Newton  calls  them  motnents ;  confidering  them 
as  the  momentary  increments  of  quantities,  v.  g.  of  a 
line  generated  by  the  flux  of  a  point,  or  of  a  fiirfacc 
by  the  flux  of  a  line.  The  differential  calculus,  there- 
fore, and.  the  dodlrine  of  fluxions,  are  the  fame  thing 
under  different  names  ;  the  former  given  by  M.  Leib- 
nitz, and  the  latter  by  Sir  Ifaac  Newton  :  each  of 
whom  lays  claim  to  the  difcovery.  There  is,  indeed  a 
difference  in  tiie  manner  of  expreffnig  the  quantities 
reiulting  from  the  different  views  whereRi  the  two  au- 
thors confider  the  infinitcfimals :  the  one  as  moments, 
the  other  as  differences.  Ixibnitz,  and  moft  foreigners, 
exprefs  the  differentials  of  quantities  by  th.e  fame  let- 
tecs  as  variable  ones,  only  prefixing  the  letter  d:  thus 
the  differential  of  x  is  called  d  x  ;  and  that  oi y,  d  \  : 
now  (/x  is  a  pofitivc  quantity,  if  a;  continually  incrca'fe; 
negative,   if  it  decieafc.     l"he  Englilb,  with  Sir  Ifaac 

Newton, 
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galculm.  ^^e^ton,  inftead  of  d  x  write  i  (with  a  dot  over  it), 
for  li y,  y,  S;c.  which  foreigners  objei:1  againft,  on  ac- 
count of  that  confufiua  of  points,  which  they  im^igine 
arifcs  when  differentials  are  again  differenced ;  befides, 
that  the  pi-inters  ape  more  apt  to  overlook  a  point  than 
a  letter.  Stable  quantities  being  always  exprcfled  by 
the  firft  letters  of  the  alphabet  d  a:=o,  d  bz:io,  d  c=o  ; 
wherefore  d  {x+y — (j)  =d  x-\.dy,  and  d{x—y+a) 
•=.dx-{-dy.  So  that  the  differencing  of  quantities  is 
eafily  performed  by  the  addition  or  fubHraftion  of  their 
compounds. 

To  difference  quantities  that  multiply  each  other; 
'the  rule  is,  fi;-ft,  multiply  the  differential  of  one  faftor 
into  the  other  faftor,  the  fum  of  the  two  faftors  is  the 
differential  fought  :  thus,  the  quantities  being  x,  y,  the 
differential  will  be  x  dy-\-y  d  x,  i.  e.  d  {x  y)—x  dy+  y 
^  X.  Secondly,  If  there  be  three  quantities  mutually 
multiplying  each  other,  the  faftum  of  the  two  muft 
then  be  multiplied  into  the  differential  of  the  thud ; 
thus  fuppofe  -v  X  y,  let  1)  x=zt,  then  v  x  y^=.t  y  ;  confe- 
quently  d  {v  x  y)zzt  d  y-\-y  dt:  but  d  i=v  d  x -\-x  d  v. 
Thefe  values,  therefore,  being  fubftituted  in  the  ante- 
eiedent  differential,  I  d y-^y  d  t,  the  refult  is,  d  [v  x  y) 
z:zv  xdy  +  vydx -f  .v y  d v.  Hence  it  is  eafy  to  appre- 
hend how  to  proceed,  where  the  quantities  are  more 
than  three.  If  one  variable  quantity  increafe,  while 
the  other  y  decreafes,  it  is  evident  j  d  x — -.v  d_y  will  be 
the  differential  of  k  y. 

To  difference  quantities  that  mutually  divide  each 
other ;  the  rule  is,  firft,  multiply  the  differential  of  the 
divifor  into  the  dividend;  and  on  the  contrary,  the 
differential  of  the  dividend  into  the  divifor.;  fubtrad 
the  laft  producft  from  the  firft,  and  divide  the  remain- 
der by  the  fquare  of  the  divifor ;  the  quotient  is  the 
differential  of  the  ^quantities  mutually  dividing  each 
other.     See  Fluxions. 

Calcuius  Exponential'is,  is  a  method  of  differencing 
exponential  quantities,  or  of  finding  and  fumming 
up  the  differentials  or  moments  of  exponential  quan- 
tities ;  or  at  leaft  bringing  them  to  geometrical  con- 
ilruftions. 

By  exponential  quantity,  is  lieve  underftood  a  power, 
whole  exponent  is  variable  ;  v.  g.  .x*.  a",  x'^ .  where  the 
exponent  x  does  not  denote  the  fame  in  all  the  points 
of  a  curve,  but  in  fome  Hands  for  2,  in  others  for  3, 
in  others  for  5,  &c. 

To  difference  an  exponential  quantity  ;  there  is  no- 
thing required  but  to  j-educe  the  exponential  quantities 
to  logarithmic  ones  ;  which  done,  the  differencing  is 
managed  as  in  logarithmic  quantities. — Thus,  fuppofe 
the  differential  of  the  exponential  quantity  .v''  required, 
let 


Then 

will  J./ 

x=/% 

xdy 

1   y'" 
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z 

dy  + 

z  y  d  X 

=  d% 

Ixd 

'       '  X 

That  is,  .v"  /  .V  dy  +.v''—  'dx—da. 
Calculus  Inttgral'ts,  or Summaloriiis,  is  a  method  of 
integrating,  or  fumming  up   moments,   or  differential 


quantities  ;  i.  e.  from  a  differential  quantity  giyen,  to 
find  the  quantity  from  whofe  differencing  the  given 
differential  refults. 

The  integral  calculus,  therefore,  is  the  inverfe  of 
the  differential  one  :  whence  the  -Engiifh.  wlio  ufually 
call  tlie  differential  method  Jlnxions,  give  this  calcii'us, 
which  afcends  from  the  fluxions,  to  the  fl'Jwing  or  va- 
riable qua:itities  :  or  as  foreigners  exprefa  it,  from  the 
differences  to  the  funis,  by  tlie  name  of  the  inveifi  me- 
thod cf  Jliixions. 

Hei>ce,  the  integration  is  known  to  be  juftly  per- 
formed, if  the  quantity  found,  according  to  tlie  rules 
of  the  differential  calculus,  being  differenced,  produce 
that  propofed  to  be  funimed. 

Suppofe  f  the  fign  of  the  fum,  ov  integral  quantity, 
then  fy  d  x  will  denote  the  i\im,  or  "integral  of  the  dif- 
ferential y  d  X. 

To  inlegmfe,  or  fum  tip  a  d'lj'erent'inl  quanliiy  :  it  is 
demonftrated,  firft,  thatyV.v=.v  ;  fecondly,/(^a'.v-f-.T'_)') 
:::zx  -{-y-'  X^irdXY:  f  [x  dy -\-y  d x) — xy  :  fourthly, /(w 

ain — 'd  x)=:xm  :  fifthly,/"  (n  :  m)  x- d  x  =z  x — : 

m  m 

fixthl)',/(ji  dx — X  dy  )•.y-=x^  y.  Of  tliefe,  the  fourth 
End  fifth  cafes  are  the  moft  frequent,  wherein  the  dif- 
ferential quantity  is  integrated,  by  adding  a  variable 
tinity  to  the  exponent,  and  dividing  the  ium  by  the 
new  exponent  multiplied  into  the  differential  of  the 
root  ;  v.  g.  the  fourth  cafe  by  jn — ( 1  -^- 1  )</  at,  i.  e. 
by  m  d  x. 

If  the  differential  qtiant^ty  to  be  integrated  doth  not 
come  under  any  of  thefe  formulas,  it  mull  either  be 
reduced  to  an  integral  finite,  or  an  infinite  feries,  each 
of  whofe  terms  may  be  fummed. 

It  may  be  here  obferved,  that,  as  in  the  analyfis  of 
finites,  any  quantity  may  be  raifcd  to  any  degree  of 
power ;  but  -vke  'verfa,  the  root  cannot  be  extrafted 
out  of  any  number  required :  fo  in  the  analyfis  of 
infinites,  any  variable  or  flowing  quantity  "may  be  dif- 
ferenced ;  but  vice  verja,  any  differential  cannot  be  in- 
tegrated. And  as,  in  the  analyfis  of  finites,  we  are  not 
yet  arrived  at  a  method  of  extracting  the  roots  of  all 
equations,  fo  neither  has  the  integral  calculus  arrived 
at  its  perfeftion  :  and  as  in  the  former  we  are  obhged 
to  have  rccourfe  to  approximation,  fo  in  the  latter  we 
have  recourfe  to  infinite  feries,  where  we  cannot  attain 
to  a  pcrfetl  integration. 

Calculus  L'tteralis,  or  Littra!  Calcvlvs,  is  the 
fame  with  fpecies  arithmetic,  or  sdgebra,  fo  called 
from  its  ufing  the  letters  of  the  alpliabet ;  in  contra- 
diftinftion  to  numeral  arithmetic,  which  ufes  figures. 
In  the  literal  calculus  given  quantities  are  expreffed  by 
the  fiift  letters,  a  h  c  d ;  and  quantities  fought  by  the 
laft  «  y  X,  &.C.  Equal  quantities  are  denoted  by  the 
fame  letters. 

Calculus,  /littecedenlal,  a  geometrical  method  of 
reafoning  invented  by  Mr  Glenie,  which,  without  any 
confideration  of  motion  or  velocity,  is  applicable  to  all 
the  purpofes  of  fluxions.  In  this  method,  fays  Mr 
Glenie,  "  every  expreffion  Is  truly  and  ftrlftly  geometri- 
cal, is  founded  on  principles  frequently  made  ufe  of  by 
the  ancient  geometers,  principles  admitted  into  the  very 
firft  elements  of  geometry,  and  repeatedly  ufed  by 
Euclid  himfelf.  As  it  is  a  branch  of  general  geometri- 
cal proportion,  or  univerfal  comparifon,  and  is  derived 
from  an  examination  of  the  antecedents  of  ratios,  hav- 

ins 
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Calculus,  ing  given  confequents  and  a  given  ftandard  of  compari- 

-~% '  fon  in  various  degrees  of  augmentation  and  diminution 

they  undergo  by  compofition  and  decompofition,  I 
have  called  it  the  antecedcntal  calculus.  As  it  is 
purely  geometrical,  and  perfeftly  fcientific,  I  have 
hnce  it  firft  occurred  to  me  in  1779,  always  made  ufe 
of  it  inftead  of  the  finxionary  and  differential  calculi, 
which  are  merely  arithmetical.  Its  principles  are  to- 
tally nnconneftcd  with  the  ideas  of  motion  and  time, 
which,  llrietly  fpeaking,  are  foreign  to  pure  geometry 
and  abllracl  fcience,  though,  in  mixed  mathematics  and 
natural  philofophy,  they  are  eqnally  applicable  to  every 
inveftigation,  involving  the  coniideration  of  either  with 
the  two  numerical  methods  jiift  mentioned.  And  as 
many  fnch  inveftigations  require  compofitions  and  de- 
compofitions  of  ratios,  extending  greatly  beyond  the 
triplicate  and  fubtriplicate,  this  calculus  in  all  of  them 
furnifhes  every  exprefilon  in  a  ftriftly  geometrical  form. 
The  ftandards  of  companion  in  it  may  be  any  magni- 
tudes whatever,  and  are  of  courfe  indefinite  and  innu- 
merable ;  and  the  confequents  of  the  ratios,  compound- 
ed or  decompounded,  may  be  either  equal  or  unequal, 
homogeneous  or  heterogeneous.  In  the  fluxionary  and 
differential  methods,  on  the  other  hand,  1,  or  unit,  is 
not  only  the  ftandard  of  comparifon,  but  alio  the  con- 
feqiient  of  evcrv  ratio  compounded  or  decompound- 
ed.     See  Phil.  Tranf.  Edin.  vol.  iv. 

Some  mathematicians,  however,  are  of  opinion  that 
the  advantage  to  be  derived  from  the  employment  of 
this  calculus  is  not  fo  great  as  the  author  feems  to  pro- 
mife  from  it. 

Calculus  Minerva,  among  the  ancient  lawyers,  de- 
noted the  declfion  of  a  caufe,  wherein  the  judges  were 
equally  divided.  The  expreffion  is  taken  from  the  hif- 
tory  of  Oreftes,  reprefented  by  jEfchylus  and  Euripi- 
des  ;  at  whofe  trial,  before  the  Ateopagites,  for  the 
murder  of  his  mother,  the  votes  being  equally  divided 
for  and  againft  him,  Minerva  intei-poled,  and  gave  the 
calling  vote  or  calculus  in  his  behalf. 

M.  Cramer,  profeffor  at  Marpurg,  has  a  difcourfe 
exprefs,  De  Calculo  Minerva;  wherein  he  maintains, 
that  all  die  effeft  an  entire  equality  of  voices  can  have, 
is  to  leave  the  caufe  \x\jiatu  quo. 

Calcu  Lu  s  Tiburtinus,  a  fort  of  a  figured  ftone,  form- 
ed in  great  plenty  about  the  catarafts  of  the  Anio,  and 
other  rivers  in  Italy  ;  of  a  white  colour,  and  in  fhape 
oblong,  round,  or  echinated.  They  are  a  fpecies  of 
the  Jiiriii  lapidea,  or  JlaJaclites,  and  generated  like 
them  ;  and  fo  like  fugar  plums,  that  it  is  a  common 
jeft  at  Rome  to  deceive  the  unexperienced  by  ferving 
them  up  as  defferts. 

Calculus,  in  Medicine,  the  difeafe  of  the  ftone  in 
the  bladder,  or  kidneys.  The  term  is  Latin,  and  fig- 
nifies  a  Uttle  pebble.  The  calculus  in  the  bladder  is 
called  lithiafis  ;  and  in  the  kidneys,  nephritis.  See  Me- 
DiciNE  and  Surgery. 

Human  calculi  are  commonly  formed  of  different 
ftrata  or  inciuftations  ;  fometimes  fmooth  and  heavy 
like  mineral  ftones  ;  but  often  rough,  fpongy,  light, 
and  full  of  inequalities  or  protuberances :  chemically 
analyzed,  or  diftilled  in  an  open  fire,  they  nearly  yield 
the  fame  principles  as  urine  itfelf,  or  at  leaft  an  em- 
pyreumatic  volatile  luinous  matter,  together  with  a 
great  deal  of  air.  They  never  have,  nor  can  have,  na- 
turally, any  foreign   matter  for  a  bafis :  but  thev  may 
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by  accident ;  an  inftance  of  which  is  related  by  Dr  ^alcnitt; 
Percival*.      A  bougie  had  mifortunately   flipped  into ,     "^   ' 
the  bladder,  and  upon  it  a  Hone  of  confiderable  f'^^e  Y^j'y^'' 
was  formed  in  Icfs  than    a   year.     This   ftone  had   fo  p.  i^^. 
much  the  appearance  of   chalk,    that  the  dortor  was 
induced  to    try  whether    it  could    be    converted  into 
quicklime.     His  experiment  fuccccdcd,  both  with  that 
and   fome  other    calculi  ;    from   which  he  cunjcftures, 
that  hard  waters  vvhicli  contain  calcareous  earth  may 
contribute  towards  the  formation  of  thefe  calculi. 

CALCUTTA,  the  capital  of  the  province  of  Den- 
gal,  and  of  all  the  Britifh  poffeffions  in  the  Eaft  Indies, 
is  iltuated  on  the  river  Huguely,  a  branch  of  the 
Ganges,  about  100  miles  from  the  fea,  in  N.  Lat.  23. 
and  Long.  88.  28.  E.  from  Greenwich.  It  is  but  a 
modern  city,  built  on  the  fite  of  a  village  called 
Govindpour.  The  Enghdi  firft  obtained  the  Mogul's 
pcnnifiion  to  fettle  in  this  place  in  the  year  1690;  and 
Mr  Job  Charnock,  the  company's  agent,  made  choice 
of  the  fpot  on  which  the  city  ftands,  on  account  of  a 
large  (hady  grove  which  grew  there  ;  though  in  other 
refpefts  it  was  the  worft  he  could  have  pitched  upon  ; 
for  three  miles  to  the  north  coaft,  there  is  a  fait  water 
lake,  which  overflows  in  September,  and  when  the 
flood  retires  in  December,  leaves  behind  fuch  a  quanti- 
ty of  fiih  and  other  putrcfcent  matter,  as  renders  the 
air  very  unhealthy.  The  cuftom  of  the  Gentoos  throw- 
ing the  dead  bodies  of  their  poor  people  into  the  river 
is  alfo  very  difguftful,  and  undoubtedly  contributes  to 
render  the  place  unhealthy,  as  well  as  the  caufe  al- 
ready mentioned. 

Calcutta  is  now  become  a  large  and  populous  city, 
being  fuppofcd  at  prefent  to  contain  500,000  inhabi- 
tants. It  is  elegantly  built,  at  leaft  the  part  inhabited 
by  the  Engliih  ;  but  the  reft,  and  that  the  greateft 
part,  is  built  after  the  fafhion  of  the  cities  of  India  in 
general.  The  plan  of  all  thefe  is  nearly  the  fame  ; 
their  ftreets  are  exceedingly  confined,  narrow,  and 
crooked,  with  a  vaft  number  of  ponds,  refervoirs,  and 
gardens  interfperfed.  A  few  of  the  ftreets  are  paved 
with  brick.  The  houfcs  are  built,  fome  with  brick, 
others  with  mud,  and  a  ftill  greater  number  with  bam- 
boos and  mats ;  all  which  different  kinds  of  fabrics  ftand- 
ing  intermixed  with  one  another,  form  a  very  uncouth 
appearance.  The  brick  houfes  are  feldom  above  two 
ftories  high,  but  thofe  of  mud  and  bamboos  are  only 
one,  and  are  covered  with  thatch.  The  roofs  of  the 
brick  houfes  are  flat  and  terraced.  Thefe,  however, 
are  much  fewer  in  number  than  the  other  two  kinds  ; 
fo  that  fires,  which  often  happen,  do  not  fometimes 
meet  with  a  brick  houfe  to  obftruft  their  progrefs  in  a 
whole  ftreet.  Within  thefe  20  ov  25  years  Calcutta  has 
been  greatly  improved  both  in  appearance  and  in  the 
falubrity  of  its  air :  the  ftreets  have  been  properly 
drained,  and  the  ponds  filled;  thereby  removing  a  vaft 
furface  of  ftagnant  water,  the  exhalations  of  which 
were  particularly  hurtful.  The  citadel  is  named  Fort 
Wilham,  and  is  fuperior  as  a  fortrefs  to  any  in  India  ; 
but  is  now  on  too  extenfive  a  fcale  to  anl^^er  the  pur- 
pofe  for  whicli  it  was  intended,  viz.  the  holding  a  poft 
in  cafe  of  extremity.  It  was  begun  on  this  extended 
plan  by  Lord  Clive  immediately  after  tlie  battle  of 
Plaffey.  The  expence  attending  it  was  fuppofed  to 
amount  to  two  millions  fterling. 

Calcutta  is  the  emporium  of  Bengal,  and  the  refi- 
I  dence 
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Calcutta,   dence  of  the  governor  general  of  India.      Tt?  flourifh-     town 
»  ing  (late  n-.ay  in  a  great   ^''afurc  be  fujipofed  owinr  to 

the  unlimittJ  toleratio  .  ot  all  religions  allmvcd  heii- ; 
the  Pagans  being  fufiered  tJ  ciriy  th-  ir  idols  in  pro- 
ceffion,  the  Mahomedais  not  bei-.g  difeountenanced, 
an'l  the  Roman  Catholics  being  allowed  a  church. — 
At  about  a  r.iile's  diftince  from  the  town  is  a  plain 
where  the  natives  anniially  undergo  a  ve' v  ftrange  kind 
of  penance  on  the  9th  of  April ;  feme  for  the  fins 
they  have  committed,  others  for  thofe  tiiev  may  com- 
mit, and  others  in  confequencc  of  a  vow  made  by  their 
parents.  This  ceremony  is  performed  in  the  follow- 
ing manner :  Thirty  bamboos,  each  about  the  height 
of  20  feet,  are  erefted  in  the  plain  above-mei'.tioned. 
On  the  top  of  thefe  they  contrive  to  fix  a  fwivel,  and 
another  bamboo  of  thirty  feet  or  more  croffes  it,  at 
each  end  of  vi-hich  hangs  a  rope.  The  people  pull 
down  one   end  of  this  rope,  and   the   devotee   placing 


C     A    L 


himfelf  under  it,  the  bramin  pinclies  up  a  larpe  piece 
of  flcin  U;ider  b.th  the  fhoulderblades,  fometimes  in 
the  breifts,  and  thruils  a  ftrcng  iron  hook  through 
each.  riiefe  hooks  have  Imps  of  Indian  gr.'fs  hanging 
to  them,  which  the  prieft  makes  faft  to  the  rope  at  the 
end  of  the  crofs  bamboo,  and  at  the  fame  time  puts  a 
fafn  round  the  body  of  the  devotee,  laying  it  loofely 
in  the  hollow  of  the  hooks,  left  by  the  llcin's  giving 
v.-ay,  he  (hould  fall  to  the  ground.  When  this  is  done, 
the  people  haul  down  the  other  end  of  the  bamboo  ; 
by  which  means  the  devotee  is  immediately  lifted  up 
30  feet  or  more  from  the  ground,  and  they  run  round 
as  faft  as  tlieir  legs  can  carry  them.  Thus  the  de- 
votee is  thrown  out  the  whole  length  of  the  rope, 
where,  as  he  fwings,  he  plays  a  thoufand  antic  tricks  ; 
being  painted  and  dreffed  in  a  very  particular  manner, 
on  purpofe  to  make  him  look  more  ridiculous.  Some 
of  th'-ni  continue  fwinging  half  an  hour,  others  lefs. 
The  devotees  undergo  a  preparation  of  four  days  for 
this  ceremony.  On  the  firll  and  third  they  abftain 
from  all  kinds  of  food  ;  but  eat  fruit  on  the  other 
two.  During  this  time  of  preparation  they  walk  about 
the  ftreets  in  their  fantaftical  dreffes,  dancing  to  the 
found  of  drums  and  horns ;  and  fome  to  exprefs  the 
greater  ardour  of  devotion,  run  a  rod  of  iron  quite 
through  their  tongues,  and  fometimes  through  their 
cheeks  alfo. 

Before  the  war  of  1755,  Calcutta  was  commonly 
garrifoned  by  300  EuropeanSj,  who  were  frequently  eni- 
])loyed  in  conveying  the  company's  veffels  from  Patna, 
loaded  with  faltpetre,  piece  goods,  opium,  and  raw 
filk.  The  trade  of  Bengd  alone  fupplied  rich  cargoes 
for  50  or  60  (hips  annually,  befides  what  was  carried 
on  in  fmall  veff.ls  to  the  adjacent  countries.  It  was 
this  flourilhing  ftate  of  Calcutta  that  probably  was  one 
motive  for  the  nabob  Surajah  Dowla  to  attack  it  in 
the  year  1756.  Having  had  the  fort  of  Cofiimbnzar 
delivered  up  to  him.,  he  marched  againft  Calcutta  with 
all  his  forces,  amounting  to  70,000  horfe  and  foot, 
with  400  elephants,  and  inverted  the  place  on  the  15th 
of  .lune.  Previous  to  any  hoftilities,  however,  he  wrote 
a  letter  to  Mr  Drake  the  governor,  offering  to  with- 
draw his  troops,  on  condition  that  he  woidd  pay  him 
his  duty  on  the  trade  for  15  years  paft,  defray  the 
expence  of  his  army,  and  deliver  up  the  black  mer- 
chants who  were  in  the  fort.  This  being  refufcd,  he 
attacked  one   of  the   redoubts  at   the  entrance  of  the 


but  was  repuUed  with  great  Haiighter.  On  the 
Itith  he  attacked  another  advanced  poll,  but  was  like- 
wife  repulfed  with  great  lofs.  Notvvithftanding  this 
difappointment,  however,  the  atteinpt  wav  ren'.ved  on 
the  I'Slh,  when  the  troops  abandoned  thefe  p')ft3,  and 
retreated  into  the  fort  ;  on  which  the  nabob's  troops 
entered  the  town,  and  plundered  it  for  21?  hours.  An 
order  was  then  given  for  attacking  the  fort  ;  for  which 
purpofe  a  finall  breaftwork  was  thrown  up,  and  two 
twelve  pounders  mounted  upon  it  ;  but  without  firing 
oftener  than  two  or  three  times  an  hour.  The  go- 
vernor then  called  a  council  of  war,  when  the  captain 
of  the  train  informed  them,  that  there  was  not  am- 
muniti:>n  ir.  the  fort  to  fi'rve  three  days  ;  in  confe- 
quence  of  which  the  principal  ladies  were  fent  on  board 
the  fliips  lying  before  the  furt.  Tliey  were  followed 
by  the  governor,  who  decfared  himfelf  a  Quaker,  and 
left  the  place  to  be  defended  by  Mr  Holwell  the  fecond 
in  council.  Befides  the  governor,  four  of  the  coun- 
cil, eight  gentlemen  of  the  company's  fervice,  four 
officers,  and  lOu  foldiers,  with  52  free  merchants,  cap- 
tains of  fhips,  and  other  gentlemen,  efcaped  on  board 
the  fliips,  where  were  alfo  59  ladies,  witli  33  of  their 
children  The  whole  number  left  in  the  fort  was  about 
250  effective  men,  vrith  Mr  HoKvell,  four  captains, 
five  lieutenants,  fix  enfigns,  and  five  ferjeants  ;  as  alfo 
14  fea  captains,  and  29  gentlemen  of  the  faftory.  Mr 
Holwell  tlisn  having  held  a  council  of  war,  divided 
three  chefts  of  treafure  among  the  difcontented  fol- 
diers, making  them  large  promifes  alfo,  if  they  be- 
haved with  courage  and  fidelity  ;  after  which  he  bold- 
ly flood  on  the  defence  of  the  place,  notwithftanding 
the  immenfe  force  which  oppofed  him.  The  attack 
was  very  vigorous  ;  the  enemy  having  got  poffcflion  of 
the  houfes,  galled  the  Englifli  from  tiience,  and  drove 
tliem  from  the  hallions  ;  but  they  themfelves  were 
feveral  times  diflodged  by  the  fire  from  the  fort, 
which  killed  an  incredible  number,  with  the  lofs  of 
only  five  Englifli  foldiers  the  firft  day.  The  attack, 
however,  was  continued  till  the  afternoon  of  the  20th  ; 
when  many  of  the  garrifon  being  killed  and  wounded, 
and  their  ammunition  almoft  exhaufted,  a  flag  of  truce 
was  hung  out.  Mr  Holwell  intended  to  have  availed 
himfelf  bf  this  opportunity  to  make  his  efcape  on. 
board  the  fhips,  but  they  had  fallen  feveral  miles 
down  from  the  fort,  without  leaving  even  a  fingle 
boat  to  facilitate  the  efcape  of  thofe  who  remained. 
In  the  mean  time,  however,  the  back-gate  was  be- 
trayed by  the  Dutch  guard,  and  the  enemy,  entering  the 
fort,  killed  all  they  f(rfl;  met,  and  took  the  reft  pVifoners. 

The  fort  vs-as  taken  before  fix  in  the  evening ;  and, 
in  an  hour  after,  Mr  Holv\'ell  had  three  audiences  of 
the  nabob,  the  laft  being  in  the  durbar  or  council. 
In  all  of  thefe  the  governor  had  the  moft  pofitive  af- 
furances  that  no  harm  flionld  happen  to  any  of  the 
prifoners  ;  but  he  was  furprifed  and  enraged  at  finding 
only  50001.  in  the  fort,  inftead  of  the  immenfe  trea- 
fures  he  expefted;  and  to  this  as  well  as  perhaps  to  the 
refentment  of  the  jemniidaars  or  officers,  of  whom  many 
were  killed  in  the  fiege,  we  may  impute  the  cataftrophe 
that  followed. 

As  foon  as  it  w^as  dark,  the  Englifli  prifoners,  to 
the  number  of  146,  were  direfted  by  the  jemmidaars 
who  guarded  them,  to  collect  themfelves  into  one 
body,  and  fit  down  quietly  under  the  arehed  veranda, 
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or  piazza,  to  the  weftward  of  the  Black  Hole  prifon. 
■  Befides  ibe  guard  over  them,  another  was  phiccd  at 
the  fouth  end  of  this  veranda,  to  prevent  the  cfcape  of 
any  of  them.  About  500  gunmen,  with  lighted 
matches,  were  drawn  up  on  the  parade  ;  and  fooii  af- 
ter the  faftory  was  in  flames  to  the  right  and  left  of 
the  prif  ineis,  who  had  various  conjedlures  on  this  ap- 
pearance. The  fire  advanced  with  rapidity  on  both 
fides  ;  and  it  was  the  prevailing  opinion  of  the  Eng- 
li(h,  that  they  were  to  be  fuffocated  between  tlie  two 
fires.  On  this  they  foon  came  to  a  refolution  of  rudi- 
ing  on  the  guard,  feizing  their  fcimitars,  and  attack- 
ing the  troops  upon  the  parade,  rather  than  be  thus 
tamely  roafled  to  death  :  but  Mr  HolwcU  adva'iced, 
and  found  the  Moors  were  only  fearching  for  a  place 
to  confine  them  in.  At  the  time  Mr  Holwell  might 
have  made  his  efcape,  by  the  aflittance  of  Mr  Leech, 
the  company's  fmith,  who  had  efcaped  when  the 
Moors  entered  the  fort,  and  returned  juft  as  it  was 
dark,  to  tell  Mr  Holwell  he  had  provided  a  boat, 
and  would  cnfure  his  efcape,  if  he  would  f(>lIow  him 
through  a  pafTage  few  were  acquainted  with,  and  by 
which  he  tlien  entered.  This  might  eafily  have  been 
accompliflicd,  as  the  guard  took  little  notice  cf  it ; 
but  Mr  Holwell  told  Mr  Leech,  he  was  rcfolved  to 
fliare  the  fate  of  the  gentlemen  and  the  garrifon  ;  to 
which  Mr  Leech  gallantly  replied,  that  "  then  he  was 
refolved  to  fliare  Mr  Holwell's  fate,  and  would  net 
leave  him." 

The  guard  on  the  parade  advanced,  and  ordered 
them  all  to  rife  and  go  into  the  barracks.  Then,  with 
their  muflcets  prefented,  they  ordered  them  to  go  into 
the  Black  Hole  prifon  :  while  others,  with  clubs  and 
fcimitars,  preffed  upon  them  fo  ilrong,  that  there  was 
no  refilling  it  ;  but,  hke  one  agitated  wave  impelling 
another,  they  were  obliged  to  give  way  and  enter  ; 
the  reft  following  like  a  torrent.  Few  among  them, 
the  foldiers  excepted,  had  the  leaft  idea  of  the  di- 
menfions  or  nature  of  a  place  they  had  never  feen  ;  tor 
if  they  had,  they  Ihould  at  all  events  have  ruihed  upon 
the  guard,  and  been  cut  to  pieces  by  their  own  choice 
as  the  leifer  evil. 

It  was  about  eight  o'clock  when  thefe  146  unhappy 
perlons,  cxhaullcd  by  continual  r.fiioxi  and  fatigue, 
were  thus  crammed  together  into  a  dungeon  about 
eighteen  feet  fquare,  in  a  clofe  fultry  night  in  Bengal  ; 
fhut  up  to  the  eaft  and  iouth,  the  only  quarters  from 
whence  air  could  reach  them,  by  dead  walls,  and  by 
a  wall  and  door  to  the  nortli  ;  open  only  to  the  wcil 
by  two  windows,  ftrongly  barred  with  iron,  from 
which  tliey  toidd  receive  fearce  any  circulation  of  frclh 
air. 

They  had  been  but  few  minutes  confined  before 
every  one  fell  into  a  perfpii-ation  fo  profufe,  that  no 
idea  can  be  formed  of  it.  Thij  brought  on  a  raging 
thirft,  which  increafcd  in  proportion  as  the  body  was 
drained  of  its  moifture.  Various  expedients  were 
thought  of  to  give  more  room  and  air.  Every  man 
was  ftripped,  and  every  hat  put  in  motion  :  they  fe- 
veral  times  fat  down  on  their  hams  ;  but  at  each  time 
feveral  of  the  poor  creatures  fell,  and  were  inflantly 
fuifocated  or  trode  to  death. 

Before  nine  o'clock  ever)'  man's  thirft  grew  into- 
lerable, and  refpiration  difficult.  Efforts  were  again 
made  to  force  the  door  ;  but  ftill  in  vain.     Many  in- 


fults  were  ufed  to  the  guards,  to  provoke  them  to  fire  Calcutt*. 
in  upon  the  prilonera,  who  grew  outrageous,  aud  ^~~* 
many  delirious  "  Water,  water,"-  becgine  the  ge- 
neral cr)'.  Some  water  was  brought :  but  thefe  fup- 
plies,  like  fpriiikling  water  on  fire,  only  fervid  to 
rade  and  feed  the  flames.  The  confufiou  became  ge- 
neral and  horrid  from  the  cries  «iid  ravings  for  water  ; 
and  fomc  were  trampled  to  death.  Tiiis  fcenc  of  mi- 
fery  proved  entertainment  to  t!ie  brutal  wretche* 
without,  who  fupplied  them  with  water,  that  thejr 
might  have  the  fatisfaclion  of  feeing  them  fight 
for  it,  as  they  phrafed  it  ;  and  held  up  lights  to  the 
bars,  that  they  might  lofe  no  part  of  the  inhuman  di- 
verfion. 

Before  eleven  o'clock,  moft  of  the  gentlemen  were 
dead,  and  one-third  of  the  whole.  Thirft  grew  into- 
lenible  :  but  Mr  Holwell  kept  his  mouth  moift  by- 
fucking  the  perfpiration  out  of  his  {liirt  Ileevcs,  and 
catching  the  drops  as  they  fell,  like  heav)-  rain,  from 
his  head  and  face.  By  half  an  Irour  after  eleven,  moll 
of  the  living  weft  in  an  outrageous  delirium.  They 
found  that  water  heightened  their  uneafineft  ;  and 
"  Air,  air,"  was  the  general  cry.  Ever)'  infult  that 
could  be  deviCed  againft  the  guard  ;  all  the  opprobrious 
names  that  the,  viceroy  and  his  officers  could  be  loaded 
with,  were  repeated,  to  provoke  the  guard  to  fire  upon 
them.  Every  man  had  eager  hopes  of  meeting  the  firft 
(hot.  Then  a  general  prayer  to  heaven,  to  haften  the 
approach  of  the  flames  to  the  right  and  left  of  them, 
and  put  a  period  to  their  mifery.  Some  expired  on 
others  ;  while  a  fteam  arofe  as  well  from  the  living  ai 
the  dead,  which  was  very  offenfive. 

About  two  in  the  morning,  they  crowded  fo  much 
to  the  windows,  that  many  died  ftandiiig,  unable  to  fall 
by  the  throng  and  equal  prefTure  round.  When  the 
day  broke,  the  ftcnch  arifing  from  the  dead  bodies  waj 
infufferable.  At  that  junfture,  the  foubah,  who  had 
received  an  account  of  the  havock  death  had  made 
among  them,  fent  one  of  his  officers  to  enquire  if  the 
chief  furvived.  Mr  Holwell  was  (hown  to  him  ;  ard 
near  fix,  an  order  came  for  their  releafe. 

Thus  they  had  remained  in  this  infernal  prifon 
from  eight  at  night  until  fix  in  the  morning,  when 
the  poor  remains  of  li6  fouls,  being  only  2;J,  came 
out  alive  ;  but  moft  of  them  in  a  high  putrid  fever. 
Tlie  dead  bodies  were  dragged  out  of  the  hole  by  the 
foldiers,  and  thrown  proiuifcuoufly  into  the  ditch  of  ' 
an  unfiniihed  ravelin,  which  was  afterwards  filled  with 
earth. 

The  injuries  which  Calcutta  fuffercd  at  this  time, 
however,  were  foon  repaired.  The  place  was  retaken 
by  Admiral  Watfon  and  Colonel  Clive,  early  in 
1737  ;  Surajah  Dowla  was  defeated,  depofed,  and  put 
to  death  ;  and  Meer  Jafficr,  who  fucceeded  him  in 
the  nabobfhip,  engaged  to  pay  an  imraei.fe  fum  for 
the  indemnification  of  the  inhabitants.  Since  that 
time,  the  immenfe  acquifition  of  territory  by  the  Bri- 
tifii  in  this  part  of  the  world,  with  the  cor.ftant  ftate  of 
fecurity  enjoyed  by  this  city,  have  given  an  opportunity 
of  embellifhing  and  improving  it  greatly  beyond  what 
it  was  before. —  Among  thefe  improvements  we  may 
reckon  that  of  Sir  T/illiam  Jones,  who,  on  the  ].5lU 
of  Jaiiuar)'  17S1-,  inftituted  a  fociety  for  inquiring 
into  the  hiftory,  civil  and  natural,  the  antiquitie..,  arts, 
fciences,  and  literature  of  A fia  ;  and  thus  the  literature 
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of  Europe,  and  along  with  it,  it  is  to  be  hoped,  the 
arts  of  humanity,  beneficence,  and  peace,  have  at 
length  obtained  a  footing  in  the  rich  empire  of  Indof- 
'  tan,  fo  long  a  prey  to  the  rapine  and  violence  of  ty- 
rants and  ufurpers. 

CALDARIUM,  in  the  ancient  baths,  denoted  a 
brazen  veffel  or  ciftern,  placed  in  the  hypocauftum, 
full  of  hot  water,  to  be  drawn  thence  into  the  pkfcina 
or  bath,  to  give  it  the  neceffary  degree  of  heat.  In 
this  fenfe  the  caldarhim  ftood  contradillinguidied  from 
the  tep'idarlum  3.xi&  frigidarium. 

Caldarium,  alfo  denoted  the  flove,  or  fudatory, 
being  a  clofe  vaulted  room,  wherein,  by  hot  dry  fumes, 
without  water,  people  were  brought  to  a  profufe  fweat. 
In  which  fenfe,  caldarium  was  the  faine  with  what  was 
otherwife  denominated  vaporarium,  Judatorium,  and  la- 
conium  ;  in  the  Greek  baths,  hypocaujium^  lisxuvtut. 

CALDERINUS,  Domitius,  a  learned  critic, born 
'at  Calderia,  near  Verona.  He  read  leftures  upon  po- 
lite literature  at  Rome  with  great  reputation  ;  and 
was  the  fiift  who  ventured  to  write  upon  the  moft 
"difficult  of  the  ancient  poets.     He  died  very  young  in 

CALDERON  de  la  Barca,  DomPedro,  a  Span- 

"S/li  ofBcer,  who,  after  having  fignahzed  himfelf  in  the 
military  profeffion,  quitted  it  for  the  ecclefiaftical,  and 
then  commenced  dramatic  writer.      His  dramatic  works 

"make  9  vols,  in  4to.  and  fome  Spanilh  authors  have 
compared  hiin  to  Shakefpeare.  He  flouri(hed  about  the 

■year  1640. 

CALDERWOOD,  David,  a  famous  divine  of 
the  church  of  Scotland,  and  a  diftinguifhed  writer  in 
behalf  of  the  Prelbyterians,  was  defcended  of  a  good 
family  in  that  kingdom  ;  and  being  early  deiigned  for 
the  miniftry,  he  applied  with  great  diligence  to  the 
ftudy  of  the  Scriptures   in  their  original  tongues,  the 

"works  of  the  fathers,  the  councils,  and  the  beft  writ- 
ers on  church  hiftory.  He  was  fettled  about  the  year 
IGOi,  at  Crelliiig,  near  Jedburgh.      King  James  I.  of 

"Great  Britain,  being  defiroua  of  bringing  the  church 
of  Scotland  nearer  to  a  conformity  with  that  of  Eng- 
land, laboured  earneftly  to  reftore  the  cpifcopal  autho- 
rity, and  enlarge  the  powers  of  the  bifliops  who  were 
then  in  Scotland.  This  defign  was  very  warmly  oppof- 
ed  by  many  of  the  minifters,  and  particularly  by  Mr 
David  Caldei  wood  ;  who,  vvhen  Mr  James  Law,  bi- 
Ihop  of  Orkney,  came  to  vifit  the  prelbyteries  of  Merfe 
and  Tiviotdale,  declined  his  jurifdiftion  by  a  paper 
under  his  hand,  dated  May  5.  1608.  But  the  king 
having  its  fuccefs  much  at  heart, fent  the  earl  of  Dunbar, 
then  high-treafurer  of  Scotland,  with  Dr  Abbot,  after- 
ward archbifliop  of  Canterbur)',  and  two  other  divines, 
into  that  kingdom,  with  inflrudtions  to  employ  every 
method  to  peifuade  both  the  clergy  and  laity  of  his 
majefty's  fincere  defire  to  promote  the  good  of  the 
church,  and  of  his  zeal  for  the  Proteilant  religion. 
Mr  Calderwocd  did  not  affift  at  the  general  alTembly 
held  at  Glafgow,  June  8.  IGIO,  in  which  Lord  Dun- 
bar prefided  as  commiffioner  ;  and  it  appears  from  his 
writings,  that  he  looked  upon  every  thing  tranfafted 
in  it  as  null  and  void.  Li  May  following.  King  James 
•went  to- Scotland  ;  and  on  the  I7thof  June  held  a  par- 
liament at  Edinburgh.  At  that  time  the  clergy  met  in 
one  of  the  churc'aes,  to  hear  and  advife  with  the  bi- 
fliops, which  kind  of  alTembly,  it  fcems,  was  confiv- 
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ed  in  order  to  refemble  the  Englidi  convocation.     Mr 
Calderwood  was  prefent   at  it,    but  declared  publicly 
that  he  did  not  take  any  fuch  meetings  to   refemble  a 
convocation  ;  and  being  oppofed  by  Dr  Whitford  and 
Dr  Hamilton,  who  were  friends  to  the  bifhops,  he  took 
his  leave  of  them  in  thefe  words  :   "  It  is  abfurd  to  fee 
men  fitting  in   filks   and  fatins,  and  to  crj-  poverty  in 
the  kirk,  when  purity  is  departing."      The  parliament 
proceeded  in  the  meanwhile  in  the  defpatch  of  bufinefs; 
and  Mr  Calderwood,  with  feveral  other  minifters,  be- 
ing informed  that  a  bill  was  depending  to  empower  the 
king,  with  the  advice  of  the  archbifhops,  bilhops,  and 
fuch  a  number  of  the  miniftry  as    his  majefty  fhould 
think  proper,  to  confider  and  conclude  as  to  matters 
decent  for  the  external  policy  of  the  church,  not   re- 
pugnant to  the  word  of  God  ;  and  that   fuch  conclu- 
fions  fliould  have  the  ftrength  and  power  of  ecclefiafti- 
cal laws  :  againft  this  they  protefted,  for  four  reafons. 
\.  Becaufe  their  church  was  fa   perfeft,  that,  inftead 
of  needing  reformation,  it  might  be  a  pattern  to  others. 
2.  General  aftemblics,  as  now  eftablifhed  by  law,  and 
■which  ought  always  to  continue,  might  by  this  means 
be  overthrown.     3.   Becaufe    it  might  be  a  means  of 
creating    fchifm,    and   difturb  the  tranquillity  of   the 
church.     4.  Becaufe  they  had  received  affurances,  that, 
no  attempts  Ihould  be  made  to  bring  them  to  a  confor- 
mity with  the  church  of  England.  They  defired  there- 
fore, that,  for  thefe  and  other  reafons,  all  thoughts  of 
paffing  fuch  a  law  might  be  laid  afide  :  but  in  cafe  this 
be  not  done,  they  proteft  for  themfelves  and  their  bre- 
thren who  (hall  adhere  to  them,  that  they  can  yield  no 
obedience  to  this  law,  when  it  ihall  be  enacted,  becaufe 
it  is  deftruftive  of  the  liberty  of  the  church  \  and  there- 
fore  fhall  fubniit  to  fuch  penalties,  and  think  themfelves 
obliged  to  undergo  fuch  punifhments,  as   may  be  in- 
liifted  on  them  for  difobeying  that  law.     This  proteft 
w^s  figned  by  Mr  Archibald  Simfon,  on  behalf  of  the 
members,  who  fubfcribed  another  feparate  roll,  which 
he  kept  for  his  jnftification^     This  proteft  was  prefent- 
ed  to  the  clerk  regifter,  who  refufed  to   read  it  before 
the  ftates  in  parliament.     However,  though  not  read, 
it  had  its  effeft  ;  for  although  tlie  bill  had  the  confent 
of  parliament,  yet  the  king  thought  fit  to  caufe  it  to  be 
laid  afide,  and  not  long  after  called  a  general  alTembly 
at  St  Andrew's.      Soon  after  the  parliament  was  dif- 
folvcd,  and  Mr  Calderwood  was  fummoned  to  appear 
before  the  high-commilfion  court  at   St  Andrew's,  on 
the   8th   of  July  following,  to   anfwer   for  his   muti- 
nous and   feditious  behaviour.     July    10th,  the   king 
came  to  that  city  in  perfon  ;  when  Ivlr  Calderwood,  be- 
ing called  upon,  and  lefufing  to  comply  with  what  the 
iing  in  perfon  required  of  him,  was  committed  to  prifon. 
Afterwards  the  privy  council,  according  to  the  power 
exercifed  by  them   at   that  time,  directed  him   to  ba- 
nifh  himfelf  out  of  the  king's  dominions  before  Michael- 
mas next  ;  and  not  to  return  without  hcenfe.      Having 
applied  to  the  king  for  a  prorogation  of  his  fentcnce 
without  fuccefs,  becaufe  he  would  neither  acknowledge 
his  offence,  nor  promife  conformity  for  the  future,  he 
retired  to  Holland,  where,  in  1623,  he  publifhcd   his 
celebrated  piece  entitled  Altars  Damajcenum.     Mr  Cal- 
derwood having  in   the  year  1624  been  afflifted  with 
a  long  fit  of  ficknefs,  and  nothing  having  been  heard 
of  him   for  fome  titae,  one  Mr  Patrick  Scot,  as  Cal- 
derwood himfelf  informs  us,  took   it  for  granted  that 

he 
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he  was  dead  ;  ■and  thereupon  wrote  a  rfecantation  in  his 
name,  as  if,  before  his  deceafe,  he  had  changed  his  feii- 
'j  timeiits.  'Ihis  impofture  being  detected,  Scott  went 
over  to  Holland,  and  ftaid  three  weeks  at  Aniflerdnm, 
where  he  made  a  dihgent  fearch  for  the  author  of  Al- 
tare  Damafcenum,  witli  a  defign  to  have  defpatched 
him.  But  Caldcrwood  had  privately  retired  into  hij 
own  country  wlierc  he  lived  feveral  years.  Scott  gave 
out  that  the  king  had  fumifhed  him  with  the  matter 
for  the  pretended  recantation,  and  tliat  he  only  put  it 
in  order.  During  his  retiremei\t,  Mr  Caldcrwood  col- 
Icfted  all  the  memorials  relating  to  the  ecclefiaftical  af- 
fairs of  Scotland,  from  the  beginning  of  the  reforma- 
tion there  down  to  the  death  of  King  James  ;  which 
coUeftion  is  ftill  prcferved  in  the  univerfity  library  of 
Glafgow  ;  that  which  was  publifhed  under  the  title  of 
"  The  True  Hillory  of  Scotland,"  is  only  an  extraft 
from  it.  In  the  advertifement  prefixed  to  the  laft  edi- 
tion of  his  Altare  Damafcenum  mention  is  made  of  his 
being  minifter  of  Pencaitland  near  Edinburgh  ia  163S, 
but  we  find  nothing  faid  there,  or  anywhere  elfc,  of 
his  death. 

CALDRON,  a  large  kitchen  utenfil,  commonly 
made  of  copper  ;  having  a  moveable  iron  handle,  where- 
by to  hang  it  on  the  chimney  hook.  The  word  is 
formed  from  the  French  chaudron,  or  rather  the  Latin 
caldarium. 

Bo'd'wg  in  C.iLDROtts  fcaldarlis  decoquere),  is  a  capi- 
tal punifhmcnt  fpoken  of  in  the  middle-age  writers, 
decreed  to  divers  fort  of  criminals,  but  chiefly  to  de- 
bafers  of  the  coin.  One  of  the  torments  inflifted  on 
the  ancient  Chriftian  martyrs,  was  boiling  in  caldrons 
of  water,  oil,  &c. 

CALDWALL,  Richarh,  a  learned  Englifh  phy- 
fician,  born  in  StafFordfliire  about  the  year  1513.  He 
ftudicd  phyfic  in  Brazen-nose  College-,  Oxford  ;  and 
was  examined,  admitted  into,  and  made  cenfor  of  the 
College  of  Phyficians  at  London,  all  in  one  day.  Six 
weeks  after  he  was  chofen  one  of  the  elcfts  ;  and  in  the 
year  1570,  he  was  made  preCdent  of  that  college.  Mr 
Wood  tells  us,  that  he  wrote  fcvenj  pieces  in  his  pro- 
feflion  ;  but  he  does  not  tell  us  what  they  were,  only 
that  he  tranflated  a  book  on  the  art  of  furgery,  written 
by  one  Horatio  More,  a  Florentine  phyfician.  We 
learn  from  Camden,  that  Caldwall  founded  a  chirurgi- 
eal  lefture  in  the  College  of  Phyficians,  and  endowed 
it  with  a  handfome  falar)'.      He  died  in  1.385. 

CALEA.      See  Botany  Index. 

CALEB,  one  of  the  deputies  fent  by  the  Ifraelites 
to  take  a  view  of  the  land  of  Canaan.  He  made  a 
good  report  of  tiie  country,  and  by  this  means  revived 
the  fpirits  of  the  dejcfted  people  ;  on  which  account, 
he  and  Jofhua  were  the  only  pcrfons  who,  after  their 
leaving  Egypt,  fettled  in  the  land  of  Canaan.  Caleb 
had  for  his  Ihare  the  mountains  and  the  city  of  He- 
bron, from  which  he  drove  three  kings.  Othnicl  his 
nephew  having  taken  the  city  of  Debir,  Caleb  gave 
him  liis  daughter  Achfah  in  marriage  ;  and  died,  aged 
114. 

CALEDONL\,  the  ancient  name  of  Scotland. 
From  the  tcllimonies  of  Tacitus,  Dio,  and  Solinus,  we 
find,  that  the  ancient  Caledonia  comprehended  all  that 
country  lying  to  the  north  of  the  rivers  Forth  and 
Clyde.  In  p-oportion  as  the  Silurrs  or  Cimbri  advan- 
ced towards  the  north,  the  Caledonians  being  circum- 
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fcribed   within  narrower   limits,  were   forced  to~  tranf-  CiledbnUi. 

migrate  into  the  idands  which  crowd  the  weftern  coatts  *"""> 
of  Scotland.  It  is  in  this  period,  probably,  we  ought 
to  place  the  fird:  great  migration  of  the  Britifli  GaiS 
into  Ireland  ;  that  kingdom  being  much  nearer  to  the 
promontory  of  Galloway  and  Cantire,  than  many  of 
the  Scotilh  ifles  are  to  the  continent  of  North  Bri- 
tain. 

To  the  country  which  the  Caledonians  pofTefled,. 
they  gave  the  name  oi Ca'cl-doch  ;  which  is  the  only  ap- 
pellation the  Scots,  who  fpcak  the  Gaehc  languao-e, 
know  for  their  own  divifion  of  Britain.  Ca'cl-doch  is  a 
compound,  made  up  of  Gael  or  Ca'il,  the  firft  colony 
of  the  ancient  Gauls  who  tranfmigrated  into  Britain,, 
and  doch,  a  diftrift  or  divifion  of  a  country.  The  Ro. 
mans,  by  tranfpofing  the  letter  /  in  Cael,  and  by  foft- 
ening  into  a  Latin  termination  the  cb  of  doch,  formed 
the  well-known  name  of  Caledonia. 

When  the  tribes  of  North  Britain  were  attacked  by 
the  Romans  they  entered  into  alFociations,  that,  by 
uniting  their  ftrength,  they  might  be  more  able  to  re- 
pel the  common  enemy.  The  particular  name  of  that 
tribe,  which  either  its  fuperior  power  or  military  repu- 
tation  placed  [at  the  head  of  the  affociation,  was  the 
general  name  given  ty  the  Romans  to  all  the  confede- 
rates. Hence  it  is  that  the  Maafa,  who  with  other 
tribes  inhabited  the  diftrifts  of  Scotland  lying  ibuth- 
ward  of  the  frith,  and  the  Caledonians,  who  inhabited 
the  weft  and  north-weft  parts,  have  engroffed  all  the 
glory  which  belonged  in  common,  though  in  an  infe- 
rior degree,  to  all  the  other  nations  fetded  of  old  in 
North  Britain.  It  was  for  the  fame  reafon  that  the 
name  of  Maatte  was  entirely  forgotten  by  foreign  wri- 
ters  after  the  third  century,  and  that  of  the  Caledonians 
themfelves  but  feldom  mentioned  after  the  fourth. 

Britons,  Caledonians,  Maatiz,  Barbarians,  are  the 
names  conftantly  given  to  the  old  inhabitants  of  North 
Britain,  by  Tacitus,  Herodian,  Dio,  Spartian,  Vopif- 
cus,  and  other  ancient  writers.  The  fucceflbrs  of  tbefc 
Britons,  Caledonians,  Mceats,  and  Barbarians,  are  call- 
ed Pitb,  Scots,  and  Attacots,  by  Ibme  Roman  wri- 
ters of  the  fourth  centurj'. 

The  origin  of  the  appellations  Scoti  and  Piai,  intro- 
duced by  later  Roman  authors,  has  occafioned  much 
contioverfy  among  the  antiquarians  of  thefe  days.  The 
difpute  feems  now  to  be  fully  decided  by  fome  learned 
critics  of  the  prefent  centur}',  whofe  knowledge  of  the 
Gaelic  language  aflifted  their  inveftigation.  See  Scot- 
land, PicTs,  and  Highlanders.- 

Caledonia,  the  name  of  a  fcttlement  made  by  the 
Scots  on  the  weft  fide  of  the  gulf  of  Darien,  in  1698  ; 
out  of  which  they  were  ftarved  at  the  requeft  of  the 
Eaft  India  Company  ;  for  the  Englifti  government  pro- 
hibited the  other  colonies  fending  them  any  provifions  ; 
fo  they  were  obliged  to  leave  it  in  1  700. 

Nttv  Caledonia,  an  ifland  in  the  South  fea,  lately 
difcovei-ed  by  Captain  Cook,  and  next  to  New  Hol- 
land and  New  Zealand,  is  the  largeft  ifland  that  hath 
yet  been  difcovered  in  that  fea.  It  extends  from  19. 
37.  to  22.  30.  S.  Lat.  and  from  163.  37.  to  167.  14. 
E.  Long.  Its  length  from  noith  weft  to  fouth-caft  is; 
about  80  leagues  :  but  its  greateft  breadth  does  not  ex- 
ceed ten  leagues.  This  ifland  is  diverfified  with  hills  and 
valleys  of  various  fize  and  extent.  From  the  hills  iffue 
abundance  of  rivulets,  which  contribute  to  fertilize  the 
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e«Iedon!i.  plains.  Along  its  north-eaft  (hore  the  land  is  flat  ;  and 
'  *  '  being  well  watered,  iand  cultivated  by  tlie  inhabitants 
alter  their  manner,  appeared  to  great  advantage  to  Cap- 
tain Cook's  people.  Was  it  not,  indeed,  for  thofo 
fertile  fpots  on  the  plains,  the  whole  country  might  be 
called  a  dreary  luajle  :  the  mountains  and  higher  parts 
of  the  land  are  in  general  incapable  of  cultivation. 
Thev  confift  chiefly  of  rocks,  many  of  which  are  full  of 
mundic  ;  the  little  foil  that  is  upon  them  is  fcorched 
and  burnt  up  by  the  fun  :  it  is,  however,  covered  with 
coarfe  grafs  and  other  plants,  and  here  and  there  co- 
vered with  trees  and  flirubs.  The  country  in  general 
bears  a  great  refemblance  to  thole  parts  of  New  South 
Wales  which  lie  under  the  fame  parallel  of  latitude. 
Several  of  its  natural  produiflions  are  the  fame,  and  tlie 
woods  are  without  underwood  as  well  as  in  that  coun- 
ti"y.  The  whole  coaft  feems  to  be  furrounded  by 
reefs  and  flioals,  v:hich  render  all  accefs  to  it  extreme- 
ly dangerous  ;  but  at  the  iame  time  guard  the  coafts 
againft  the  attacks  of  the  wind  and  fea  ;  rendering  it 
«afily  navigable  along  the  coaft  by  canoes,  and  caufing 
it  abound  with  fifli.  Every  part  of  the  coaft  ff  ems  to 
be  inhabited  :  the  plantations  in  the  plains  are  laid  out 
with  great  judgment,  and  cultivated  with  much  labour. 
They  begin  their  cultivation  by  fetting  fire  to  the  grafs, 
fee.  with  which  the  ground  is  coveted,  but  have  no 
notion  of  preferving  its  vigour  by  manure  ;  they,  how- 
ever, recruit  it  by  letting  it  lie  for  fome  years  untouched. 
On  the  beach  was  found  a  large  irregular  mafs  of  rock, 
rot  lefs  than  a  cube  of  ten  feet,  confifting  of  a  clofe 
grained  ftone  fpeckled  full  of  granite  foniewhat  bigger 
than  pins  heads,  from  whence  it  feems  probable  that 
fome  valuable  minerals  may  be  found  on  this  idand.  It 
'  din"er3  from  all  the   other   idands   yet   difcovered  in  the 

South  fea,  by  being  entirely  deftitute  of  volcanic  pro- 
duflions.  Several  plants  of  a  new  fpecies  were  found 
here  ;  and  a  few  young  bread-fruit  trees,  not  then  fuf- 
£ciently  grown  to  b;?ar  fruit,  feemed  to  have  come  up 
\vithout  culture  ;  plantains  -and  fug^ir  canes  are  here 
in  fmall  quantity,  and  the  cocoa-nut  trees  are  fmall 
and  thinly  planted.  A  new  fpecies  of  paflion  flower 
was  likewife  met  with,  which  was  never  known  to  grow 
wild  anywhere  but  in  America.  Several  Ca,*/^//(ME- 
xaleuca)  trees  were  alfo  found  in  flower.  Mufquetos 
here  are  very  numerous.  A  great  variety  ot  b.rds  was 
feen  of  different  claffes,  which  were  for  the  moft  part 
entirely  new  ;  particularly  a  beautiful  fpecies  of  par- 
rot before  unknown  to  zoologifts.  A  new  fpecies  of 
fifli,  of  the  genus  called  by  Linnxus  teUaodon,  was 
cau.'^ht  here  ;  aiid  its  liver,  which  was  very  lar^c,  pre- 
fented  at  fupper.  Several  fpecies  of  this  genus  being 
reckoned  poifonous,  and  the  prefent  fpecies  being  re- 
markably ugly,  Mcfl".  Forftei'S  hinted  their  fufpiL'ions 
of  its  quality:;  but  the  temptation  of  a  frefli  meal,  and 
the  afl'urances  of  Captain  Cook  that  he  bad  formerly 
eaten  this  identical  fort  of  iifti  without  harm,  got  the 
better  of  their  fcruples,  and  they  ate  of  it.  Its  oili- 
nefs,  however,  though  it  had  no  other  bad  taile  than 
what  proceeded  from  thij,  prevented  them  from  taking 
more  than  a  morfel  or  two.  In  a  few  hours  after  they 
had  retired  to  reft,  tiiey  were  awaked  by  v.-ry  alaim- 
ing  fvmptoms,  being  all  feizcd  with  an  extreme  giddi- 
nefs  ;  their  hands  and  feet  were  numbed,  fo  that  they 
were  fcarcely  able  to  crawl  :  and  a  violent  languor  and 
t'pprefiion   feized   them.      Emetics    were  adminillcred 
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with  fome  fuccefs,  but  fudorifics  gave  the  greateft  re- 
lief. Some  dogs  who  had  eaten  the  remainder  of  the 
liver  were  likewife  taken  ill  ;  and  a  pi  t  which  had  eaten 
the  entrails  died  foon  after,  having  fwellcd  to  an  un- 
ufual  fize.  The  ettetls  of  this  poifon  on  the  gentle- 
men did  not  entirely  go  off  in  lefs  than  fix  weeks. — 
Abundance  of  turtle  was  feen  here.  The  natives  had 
not  the  leaft  notion  of  goats,  hogs,  dogs,  or  cats,  and 
had  not  even  a  name  for  any  of  them. 

The  inhabitants  are  very  ftout,  tall,  and  in  general 
well  proportioned  ;  their  features  mild  ;  their  beards 
and  hair  black,  and  ftrongly  frizzled,  fo  as  to  be 
fomewhat  woollv  in  fome  individuals  :  their  c;jlour  is 
fwartby,  or  a  dark  chefnut  brown.  A  few  were  !een 
who  meafured  fix  feet  four  inches.  They  are  remark- 
ably courteous,  not  at  all  addifted  to  pilfering  and 
ftealing  :  in  which  charatler  of  honefty  they  are  fin- 
gular,  all  the  other  nations  in  the  South  fea  being  re- 
markably thievifh.  Some  wear  their  hair  long,  and  tie 
it  up  to  the  crown  of  their  heads  ;  others  fuffer  only  a 
large  lock  to  grow  on  each  fide,  which  they  tie  up  in 
clubs  ;  many  others,  as  well  as  all  the  women,  wear  it 
cropt  fliort.  They  make  ufe  of  a  kind  of  comb  made 
of  fticks  of  hard  wood,  from  feven  to  nine  or  ten  inche* 
long,  and  about  the  ihicknefs  of  knitting  needles  ;  a 
number  of  thefe,  feldom  exceeding  20,  but  generally 
fewer,  are  fattened  together  at  one  end,  parallel  to  and 
near  one-tenth  of  an  inch  from  each  other  :  the  ends, 
which  are  a  little  pointed,  will  fpread  out  or  open  like 
the  fticks  of  a  fan.  Thefe  combs  they  always  wear  in 
their  hair  on  one  fide  of  their  head.  Some  had  a  kind 
of  concave  cylindrical  ftiff'  black  cap,  which  appeared 
to  be  a  grtat  ornament  among  them,  and  was  fuppofed 
to  be  worn  only  by  the  chiefs  and  warriors.  A  large 
fheet  of  ftrong  paper,  whenever  they  got  one  in  ex- 
change, was  commonly  applied  to  this  purpofe.  The 
men  go  naked  ;  only  tying  a  ftring  round  their  middle, 
and  anther  round  th-iW  neck.  A  little  piece  of  a 
brown  cloth  made  of  the  bark  of  a  fig  tree,  fometimes 
tucked  up  to  the  belt,  and  fometimes  pendulous, 
fcarcely  deferves  the  name  of  a  covering ;  nor  indeed 
does  it  fcem  at  all  intended  for  that  purpofe.  This 
piece  of  cloth  is  fometimes  of  fuch  a  length,  that  the 
extremity  is  faftened  to  the  ftring  round  the  neck  ;  to 
this  ftring  they  likewife  hang  fmall  round  beads  of 
a  pale  green  nepliritic  ftone.  Coarfe  garments  were 
feen  among  them  made  of  a  fort  of  matting  ;  but  they 
Icenied  never  to  wear  them,  except  when  in  their  ca- 
noes and  unemployed.  -  The  women  feemed  to  be  in  a 
fervile  ftate  ;  they  were  the  only  perfons  of  the  family 
who  had  any  employment,  and  feveral  of  them  brought 
bundles  of  fticks  and  fuel  on  their  backs  ;  thofe  who 
had  children  carried  them  on  their  backs  in  a  kind  of 
iatchel.  The  women  alfo  were  feen  to  dig  up  the  earth 
in  order  to  plant  it.  They  are  in  general  of  a  dark 
chefnut,  and  fometimes  mahogany  brown  ;  their  fta- 
ture  middle-fized,  fome  being  rather  tall,  and  their 
whole  lorm  rather  ftout  and  fomewhat  clumfy.  Their 
drcfs  is  the  moft  disfiguring  that  can  be  imagined,  and 
gives  them  a  thick  fquat  fhapc  ;  it  is  a  ftiort  petticoat 
or  tringe,  confifting  of  filaments  or  little  cords,  about 
eight  inches  long,  which  are  faftened  to  a  very  long 
ftring,  which  they  have  tied  feveral  times  round  their 
waift.  The  Jilaments,  or  little  ropes,  therefore,  lie 
above  each  other  in  feveral  layers,  forming  a   kind  of 
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UeJonia.  L^ick  tliatch  all  round   ttij  bo  Iv,  but  which  doei  not 
"~*~~~^  near  cover  the   thigh  ;  thefe  filame;its  were  fometimes 
dyed  black  ;  biit  frequently  thofc  on  the  outfide  only 
were   of  that   colour,  the   rell   being  of  a    dirty  gray. 
There  was  not  a   fi.igle  inftauce,  during  the  fhps  (lay 
in   this  ifland,  of  the  women  permitting  any  indecent 
familiarity  with   an   European  :  they  took  pleafnre  in 
praiSllfing  the  arts  of  a  jilting  coquette,  but  never  be- 
^         came  abfolnte  wantons.      The  general  ornament  ■.  of  both 
F  fexes    are  ear-rings  of    tortolfe  (liells  ;     necklaces,    or 

amulets,  made  of  both  Ihells  and  Hones  ;  and  brace- 
lets made  of  large  fiiells,  which  they  wear  above  the 
elbows. 

The  houfes,  or  huts,  in  New  Caledonia,  are  circu- 
lar, fomethiug  like  a  bee-hive,  and  full  as  clofe  and 
warm  ;  the  entrance  is  by  a  fmall  door,  or  long  fqaare 
hole,  juft  big  enongh  to  admit  a  man  bent  double  : 
the  fide  walls  are  about  four  feet  and  a  half  high  ;  bat 
the  roof  is  lofty,  and  peaked  to  a  point  at  the  top,  a- 
bove  which  is  a  poll  or  ftick  of  wood,  which  is  ge- 
nerally ornamented  either  with  carving  or  (hells,  or 
both.  The  fiamiap'  is  of  fmall  fpars,  re  -ds,  &c.  and 
both  fides  and  roof  are  thick,  and  ciofe  covered  v.itii 
thatch  made  of  coarfe  long  grafs.  In  the  infide  of  the 
houfe  are  fet  up  pods,  to  which  crofs  fpars  are  faften- 
ed,  and  platforms  made  for  the  conveniency  of  laying 
any  thing  on.  Some  houfes  have  two  floors,  one  above 
another  ;  the  floor  is  laid  with  dried  grafs,  and  liere 
and  there  mats  are  fpread  for  the  principal  people  to  fit 
or  deep  on.  In  thefe  houfes  there  was  no  paflcige  for 
the  fmoke  but  through  the  door :  they  were  intolerably 
fmoky,  and  fo  hot  as  to  be  infupportable  te  thofe 
unaccuftomed  to  them  :  probably  the  fmoke  is  intend- 
ed to  drive  out  the  mufquetos  which  fwarm  here. 
They  commonly  ereft  two  or  three  of  thefe  huts  near 
each  other  under  a  clufter  of  lofty  fig  trees,  vvhofe  leaves 
are  impervious  to  the  rays  of  the  fun. 

The  canoes  ufed  here  are  very  heavy  clumfy  veffels  ; 
they  are   made  of  two   trees  lioUowed   out,  having  a 
raifed  gunnel  about  two  inches  high,  and  clofed  at  each 
|L  end  with  a  bulk  head  of  the   fame  height  ;  fo  that  the 

^  whole   is   like   a  long  fquare  trough  jibout  three  feet 

fhorter  than  the  body  of  the  canoe.  Two  canoes  thus 
fitted  are  faltered  to  each  other  about  three  feet  afun- 
der,  by  means  of  crofs  fpars,  which  projedl  about  a 
foot  over  each  fide.  Over  tliefe  Is  laid  a  deck  or  heavy 
platform  made  of  plank  and  fmall  rcund  fpars,  on 
which  they  have  a  fire-hearth,  and  generally  a  fire 
burning  ;  they  are  navigated  by  one  or  two  latteen  falls, 
extended  to  a  fmall  latteen  yard,  tlie  end  of  which  is 
fixed  in  a  notch  or  hole  iu  the  deck. 

Notwithftanding  the  inoffenfive  difpofition  of  the  in- 
habitants of  New  Caledonia,  they  are  well  provided 
with  off"enfive  weapons ;  as  clubs,  fpears,  darts,  and 
flings  for  throwing  ftones.  Tlieir  clubs  are  about  two 
feet  and  a  half  long,  and  varioufly  formed  ;  fome  like 
a  fcythe,  others  like  a  pick-axe  ;■  fome  have  a  head  like 
a  liawk,  and  ethers  have  round  heads ;  but  all  are 
neatly  made  ;  many  of  tlieir  darts  and  fpears  are  no  lefs 
neat  and  ornamented  with  carvings.  The  flings  are 
as  finiple  as  poflible  ;  but  they  take  fome  pains  to  form 
the  fi;ones  that  they  ufe  into  a  proper  (hape,  which  is 
fomething  like  an  egg,  fuppofing  both  ends  to  be 
like  the  fmall  one.  They  drive  the  dart  by  the  affifL- 
ance  of  ftiort  cords  knobbed   at  or.e  end  and  looped 
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at  the  other,  called  by  the  fea.-nen  bidets.     Thefe  con-  Cile^or.ia 
tain  a   quantity  of  red  wool  taken  from  the  vampyre, 
or  great  India. 1  bat.      Bows  and  arrows  are  wholly  un- 
known auung  them. 

Tlieir  luiguage  l>ears  no  affinity  to  that  fpoken  in 
the  other  Siuth  fea  iflands,  tiie  word  arrskee  and 
one  or  tvvo  more  excepied.  Tills  is  the  more  extra- 
ordinary, as  diff^-rent  dialefts  of  one  language  were 
fpok-n  not  only  in  the  eailcrly  iflands,  but  at  New 
Zealand. 

A  mufical  iuflrument,  a  kind  of  whiflle,  was  procu- 
red here.  It  was  a  little  oolilh^d  piece  of  brown 
wood  about  two  inches  long,  Ih  jped  like  a  kind  of  bell, 
though  apparently  folld,  with  a  rope  fixed  at  the  fmall 
end  ;  two  holes  were  made  in  it  near  the  bafe,  and  ano- 
ther near  the  infertion  of  the  rope,  all  wliich  commu- 
nicated witii  each  other ;  and  bv  blowing  in  the  up- 
permoft,  a  fhrill  found  like  whilUing  was  produced  : 
no  other  inflrument  was  feen  among  them  that  had  the 
leait  relation  to  n.ufic. 

Miny  of  the  New  Caledo.iians  were  feen  with  pro- 
digloufly  thick  legs  and  arms,  which  feemed  to  be  af- 
fcfted  with  a  kind  of  leprofy  ;.  tfie  fwelhng  was  found 
to  be  e>:tremcly  harj,  but  the  Ikm  was  not  alike  harlh  ' 
and  fcaly  in  all  thofe  wlio  were  afflifted  with  the  dif- 
order.  The  preternatural  expanfion  of  the  arm  or  leg 
did  not  nppea!  to  he  a  great  inconvenience  ;  and 
they  feemed  to  ijttimate  that  they  very  rarely  felt  any 
pain  in  it  ;  but  in  fome  the  diforder  began  to  form 
blotches,  which  are  marks  of  a  great  degree  of  viru- 
lence      This  difeafe  is  probably  elephantiafis. 

Here  they  bury  their  dead  in  the  ground.  The 
grave  of  a  chief  who  had  been  flain  in  battle  here  re- 
fembled  a  large  mole-hill,  and  was  decorated  with 
fpears,  darts,  paddles,  &c.  all  ftuck  upright  in  the 
ground  round  aliout  it.  Lieutenant  Pickerfgill  was- 
ihowed  a  chief  whom  they  named  Tea-'ujoma,  and  (lyl- 
ed  their  arrelee  or  Mug  ;  but  notiiing  fiirther  is  known 
of  their  government,  and  nothing  at  all  of  their  reli- 
gion. 

CALEFACTION,  the  produftion  of  heat  in  a 
body  fi-om  the  action  of  fire,  or  tliat  impulfe  iniprefTed 
by  a  hot  body  on  others  around  it.  This  word  is  ufed 
in  pharmacy,  by  way  of  diftinftion  from  coB'ion,  which 
implies  boiling  ;  whereas  calefadlion  is  only  heating  a 
thing.  . 

CALENBERG,  a  cafl:le  of  Germany,  in  the  duchy 
of  Brunfwick  and  principality  of  Calenberg.  It  is 
feated  on  the  river  Leine,  and  is  15  miles  fouth  of 
Hanover.  It  is  fubjeol  to  the  duke  of  Brunfwick  Lu- 
nenberg,  elector  of  Hanover,  and  king  of  Great  Bri- 
tain.    E.  Long.  9.  43.  N,  Lat.  52.  2f). . 

Calenberg,  a  principality  of  Lower  Saxony,  and 
one  of  the  three  parts  of  the  duchy  of  Brunfwick,  is 
bounded  on  the  north  by  the  duchy  of  Verden,  on  the 
eaft  by  the  principality  of  Zell,  on  the  fouth  by  the 
principalities  of  Grubenhagen  and  Wolfenbuttle,  and 
on  the  well  by  Wefl^haha..  It  belongs  to  the  eleclor 
of  Hanover. 

CALENDAR,. in  AJlromtny  and  Chronology.  See 
Kalendar. 

Calendar  of  prifoners,  in  Law,  a  lift  of  all  the  pri- 
foncrs  names  in  the  cullody  of  each  rcfpeclive  (he- 
riff  *.  •  See  the 

CALENDARIUM  FLOR.e,  in  Botany,  a  calendar  ''»-\c\e 

containing '^«"''''"'- 
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Calender,  containing^  an  exnft  regifter  of  the  refpeAive  times  in 
Calenders    wh'ch  the  plants  of  any  oiven  province  or  climate  gcr- 
'  minate,  expand,  and   filed   their  leaves   and   flowers,  or 

ripen  and  difperfe  their  feeds.  For  paiticulars  on  this 
curious  f  ibjeft.  fee  the  articles  Defoliatio,  Efflo- 
R-ibCtNTiA,  Frojjdescentia,  Fru ctescenti A,  and 
Germinatio. 

CALENDER,  a  machine  ufed  in  manufaftories  to 
prefs  certiiin  woolen  and  filken  ilufFs  and  linens,  to 
make  theiu  fmoolh,  even,  and  glofTy,  or  to  give  them 
"Waves,  or  water  them,  as  may  be  feen  in  mohairs  and 
tabbies.  This  inftrumeut  is  compofcd  of  two  thick 
cylinders  or  rollers,  of  very  hard  and  well  polifiied 
wood,  round  which  the  (lufFs  to  be  calendered  are 
■vvour.d :  thefe  rollers  are  placed  crofs-wife  between  two 
very  thick  boards,  the  lower  ferving  as  a  fixed  bafe, 
and  the  upper  moveable  by  means  of  a  thick  fcrew 
with  a  rope  fattened  to  a  fpindle,  which  makes  its  ax- 
is :  the  uppcrmoft  board  is  loaded  with  large  ftones 
■weighing  20,0001b.  or  more.  At  Paris  they  have  an 
extraordinai^  machine  of  this  kind,  called  the  royiil 
calender,  made  by  order  of  M.  Colbert.  The  lower 
table  or  plank  i-i  made  of  a  block  of  fmooth  marble, 
and  the  upper  is  lined  with  a  plate  of  polifhcd  cupper. 
The  alternate  motion  of  the  upper  board  fometimes  one 
■way  and  fometimes  another,  together  with  the  prodi- 
gious weight  laid  upon  it,  gives  the  ftuffs  their  glofs 
■and  fmoothnefs  ;  or  gives  them  the  waves,  by  making 
the  cylinders  on  which  they  are  put  roll  with  great 
force  over  the  undermoft  board.  When  they  would 
put  a  roller  from  under  the  calender,  they  only  incline 
the  undermoft  board  of  the  machine.  The  dreffing 
alone,  with  the  many  turns  they  make  the  ftuffs  and 
linens  undergo  in  the  calender,  gives  the  waves,  or 
"waters  them,  as  the  workmen  call  it.  It  is  a  miftake 
to  think,  as  fome  have  afferted,  and  Mr  Chambers  a- 
racng  others,  that  they  ufe  rollers  with  a  fhallow  in- 
denture or  cugraving  cut  in  them. 

Calender  of  Monteith,  a  diftrift  in  the  fouth- 
\veft  corner  of  Perthfhire  in  Scotland,  from  which 
a  branch  of  the  ancient  faniily  of  I^ivingftone  had 
the  title  of  earl.  The  chief  feat  of  the  family  near 
Falkirk  is  alfo  called  Calender.  Both  eftate  and  title 
were  forfeited  in  confeq'ieiice  of  the  poffeffor  being 
ingaged  in  the  rebellion  1715. 

CALENDERS,  a  fort  of  Mahometan  friars,  fo 
called  from  Santon  Calcnderi  tieir  founder.  This  San- 
ton  went  bareheaded,  without  a  Ihirt,  and  with  the 
ikin  of  a  wild  beail  tlirown  over  his  fhouiders.  He 
■wore  a  kind  of  apron  before,  the  ftrings  of  which  were 
adorned  with  counterfeit  precious  ftones.  His  difciples 
are  rather  a  feft  cl  epicares  than  a  fociety  of  religi- 
ous. They  honour  a  tavern  as  much  as  they  do  a 
aiofque  ;  and  think  they  pay  as  acceptable  woi-fnip  to 
God  by  the  free  ufe  of  liis  creatures,  as  others  do  by 
the  greateft  aufterities  and  afts  of  devotion.  They  are 
called,  in  Ferfia  and  Arabia,  Aldah,  or  Abdallat, 
!.  e.  perfons  confecrated  to  the  honour  and  fervice  of 
■God.  Their  garmei:t  is  a  fmgle  coat,  made  up  of  a 
•\-?.i-iety  of  pieces,  and  quilted  like  a  rug.  They  preach 
in  the  market  places,  and  live  upon  what  their  auditors 
ceftov.-  on  them.  They  are  generally  very  vitious  per- 
fons :  for  which  rcaii>ii  t'^ey  arc  not  aJinitled  into  anv 
houff-;. 
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CALENDS,  in  Roman  antiquity.     Se;  Kalends. 

CALENDULA,  the  marigold.  See  Botany 
Index.  ^ 

CALENTIUS,  Elisil's,  a  Neopolitan  poet  and 
profe  author.  He  was  preceptor  to  Frederick  the  fon 
of  Ferdinand  king  of  Naples,  and  the  earheft  writer  on 
■the  illegality  of  putting  criminals  to  death,  except  for 
murder.      He  died  in    1503. 

CALENTURE,  a  feverifh  diforder  incident  to  fai- 
lors  in  hot  countries  ;  the  principal  fymptom  of  which 
is  their  imagining  the  fea  to  be  green  fields ;  hence, 
attempting  to  walk  abroad  in  thefe  imaginai-y  places  of 
delight,  they  are  frequently  loft.  Vomiting,  bleeding, 
a  fpare  diet,  and  the  neutral  falts,  are  recommended 
in  this  diforder  ;  a  fingle  vomit  commonly  removing 
the  dehrium,  and  the  cooling  medicines  completing 
the  cure. 

CALEPIN,  AmBROsrus,  an  Auguftine  monk  of 
Calepio,  whence   he  took  his  name,  in  the    Itith  cen- 
tury.     He  is  author  of  a  dictionary  of  eight  languages, 
fince  augmented  by  Pafferat  and  otliers. 

CALEB,  in  Ancient  Geography,  a  municipal  city  of 
fome  note  in  Campania,  at  no  great  dniance  from  Ca- 
fdinuni.  The  epithet  Calenus  is  by  Horace  and  Juve- 
nal applied  to  a  generous  wine  wliich  the  territory  pro- 
duced. 

CALETES,  in  Ancient  Geography,  a  people  of 
Gallia  Coltica,  on  the  confines  of  Belgica,  iituated  be- 
tween the  fca  and  the  Sequana.  Now  called  le  Paix 
de  Caux,  i;i  Normandy. 

CALETURE,  a'fort  on  the  ifiand  of  Ceylon,  at 
the  mouth  of  a  river  of  the  fame  name.  The  Dutch 
became  mafters  of  it  in  1655;  but  were  afterwards  ob- 
liged to  leave  it.     E.  Long.  80.  51.  N.  Lat.  6.  38. 

CALF,  in  Zoology,  the  young  of  the  ox  kind. 

There  are  two  ways  of  breeding  calves  that  are  in- 
tended to  be  reared.  The  one  is  to  let  tiie  calf  run 
about  with  its  dam  all  the  year  round  ;  which  is  the 
method  in  the  cheap  breeding  countries,  and  is  gene- 
rally allow-ed  to  make  the  beft  cattle.  The  other  is 
to  take  them  from  the  dam  after  they  have  fucked  a- 
bout  a  fortnight  :  they  are  then  to  be  taught  to  drink 
flat  milk,  which  is  to  be  made  but  jnft  warm  for  them, 
it  being  very  dangerous  to  give  it  them  too  hot.  The 
beft  time  of  weaning  calves  is  from  January'  to  May  : 
they  fhould  have  milk  for  12  week";  after  ;  and  a  fort- 
niglit  before  that  is  left  off,  water  ftiould  be  mixed  with 
the  milk  in  larger  and  larger  quantities.  When  the 
calf  has  been  fed  on  milk  for  about  a  month,  httle 
wifps  of  hay  fhould  be  placed  all  about  him  in  cleft 
fticks  to  induce  him  to  eat.  In  the  beginning  of 
April  they  fhould  be  turned  out  to  grafs  ;  only  for  a 
few  days  they  fhould  be  taken  in  for  the  night,  and 
have  milk  and  water  given  them  :  the  fame  may  alio 
be  given  them  in  a  pail  fometimes  in  the  field,  till  they 
are  fo  able  to  feed  themfelves  that  they  do  not  regard 
it.  The  grafs  they  are  turned  into  m.uft  not  be  too 
rank,  but  fhort  and  fwcet,  that  they  may  hke  it,  and 
yet  get  it  with  fome  labour.  Calves  fhould  always  be 
wearied  at  grafs  ;  for  if  it  be  done  with  hay  and  water, 
thev  often  gro->v  big-bellied  on  it,  and  arc  apt  to  rot. 
When  thofe  among  the  males  are  felefted  which  are  to 
be  kept  as  bulls,  the  reft  fhould  be  gelt  for  oxen  :  the 
fooner  the  better.  Between  10  and  20  days  is  a  pro- 
per 
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per  age.  About  London  almoft  all  the  calves  are  fat- 
ted for  tlie  butchc]-.  The  rcafoii  of  this  is,  that  there 
is  a  good  market  for  them  ;  and  the  lands  there  arc  not 
fo  profitable  to  breed  upon  as  in  cheaper  countries. 
The  way  to  make  calves  fet  and  fine,  is  tlie  keeping 
them  voiy  clean  :  giving  them  frefh  litter  every  day  : 
and  the  lianging  a  large  chalk  (lone  in  fome  corner 
where  they  cm  ealily  get  at  it  Co  lick  it,  but  w!\ere  it 
is  out  of  ^he  v.-ay  of  being  fouletl  by  tlseir  dung  and 
urine.  The  coops  are  to  be  placod  fo  as  not  to  have 
too  much  fun  upon  them,  and  fo  high  a'-ove  the  ground 
that  the  urine  may  run  off.  They  alfo  bleed  them 
once  when  they  are  a  montli  old,  and  a  fecond  time 
before  they  kill  them  ;  which  is  a  great  addition  to  the 
beauty  and  whitenefs  of  their  flefh  :  the  bleeding  is  by 
fome  repeated  much  oitt  ?r,  but  this  is  fufacient. 
Calves  are  very  apt  to  be  loofe  in  their  bowels  ;  which 
Waftes  and  very  much  ir.'iires  then>.  The  remedy  is 
to  give  them  chalk  fcr?ped  among-  m.ilk,  poiiring  it 
down  with  a  horn.  If  this  does  not  fuccced,  they 
give  them  bole  armenic  in  large  dofes,  and  u^e  the  cold 
bath  ever)-  morning.  If  a  cow  will  not  let  a  ilrange 
calf  fuck  her,  the  common  m.ethod  is  to  rub  both  her 
nofe  and  the  calf's  with  a  little  brandy  ;  this  general- 
ly reconciles  them  after  a  few  fmellir.gs. 

Gchlen  Calf,  an  idol  fet  up  and  worfliipped  by  the 
Ifraelites  at  the  foot  of  Mount  Sinai,  in  the'r  paiTage 
through  the  wildernefs  to  the  land  of  Canaan.  Our 
vcrfion  makes  Aarpn  falhion  this  calf  with  a  graving 
tool  after  he  had  call  it  in  a  mould  :  the  Geneva  tranf- 
lation  makes  him  engrave  it  firil,  and  call  it  afterwards. 
Others,  with  more  probability,  render  the  whole  verle 
thus  :  "  And  Aaron  received  them  (the  golden  ear- 
rings), and  tied  them  up  m  a  hag,  and  got  tliem  caft 
into  a  molten  calf:"  which  verfion  is  authorifed  by  the 
different  fenfes  of  the  word  tzur,  which  figr.ifies  to  tie 
up  or  bind,  as  well  as  to  fhape  or  form ;  and  of  the 
word  cherrct,  which  is  ufed  both  for  a  graving  tool 
and  a  bag.  Some  of  tlxe  ancient  fathers  have  been  of 
opinion  that  this  idol  had  only  the  face  of  a  calf,  and 
the  fijape  of  a  mau  from  the  neck  downwards,  in  imi- 
tation of  the  Egyptian  Ills.  Others  have  thought  it 
was  only  the  head  of  an  ox  without  a  body.  But  the 
mod  general  opinion  is,  that  it  was  an  entire  calf  in 
imitation  of  the  Apis  worfhipped  by  the  Egyptians  ; 
among  whom,  no  doubt,  the  Ifraelites  had  acquired 
their  propenfity  to  idolatr)'.  This  calf  Mofes  is  f;  'd  to 
have  burnt  ijo'ith  -fire,  reduced  to  powder,  and  ftr  wed 
upon  the  water  which  the  people  were  to  dripJt,  How 
this  could  be  accompliihed  hath  been  a  queftion.  Moil 
people  have  thought,  that  as  gold  is  indellruftible,  it 
could  only  be  burnt  by  the  miraculous  power  of  God  ; 
but  M.  Stahl  conjeftures  that  Mofes  d'ffolved  it  by 
means  of  liver  of  fulphur  *.  The  Rabbins  tell  us 
that  the  people  were  made  to  drink  of  this  water  in  or- 
der to  dillinguiih  the  idolaters  from  the  rell  ;  for  that 
as  foon  as  they  had  drunk  of  it,  the  beards  of  the  for- 
mer turned  red.  The  Cabbaliils  add,  that  the  calf 
weighed  12.5  quintals  ;  which  they  gather  'from  the 
Hebrew  word  majfckah,  .whofe  numerical  letters  make 
125. 

Cjiis  S&iru,  in  the  leather  manufailure,  are  p"epa- 
rcd  and  drt.ffed  by  the  tanners,  fl<inners,  and  curriers, 
who  fell  them  for  the  ufe  of  the  (huemakers,  faddlers, 
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bookbinders,  and  other  artificers,  who  employ  ihem  In 
their  feveral  manufaftures.  ^_ 

C^ie  Siin  iln-[feil  in  J'umach,  denotes  the  (Idn  of  this 
animal  curried  black  on  the  hair,  fide,  and  dyed  of  an 
orange  colour  on  the  flelh  fide,  by  means  of  lumach, 
chiefly  ufed  in  the  making  of  belts. 

The  Engliih  calf-ikin  is  much  valued  abroad,  and 
the  commerce  thereof  very  confiderable  iu  France  and 
otiicr  coiuitrita  ;  where  divers  attempts  have  b^en  made 
to  imitate  it,  but  hitheito  in  vain.  What  is  like  to 
baffle  all  endeavours  for  imitating  the  Englifh  calf  ia 
France  is,  the  fmalhiefs  and  weakncfs  of  the  calves 
about  Paris;  which  at  1.^  days  old  are  not  fo  big  as 
the  Engliili  ones  when  they  come  into  the  world. 

Sea  Calt.      Sec  Phoca,  Mvmmama  Indtx. 

CALI,  a  town  of  Popayan  in  South  America,  feat- 
etl  in  a  valley  of  the  fame  i\aitie  on  the  river  Cauca. 
The  governor  of  the  province  ufually  refides  there. 
W.  Long.  78.  5.  N.  Lat.  3.  15. 

CALIBER,  or  Callipep.,  properly  denotes  the 
diameter  of  any  body  ;  thus  we  lay,  two  columns  of 
the  fame  caliber,  the  cahber  of  the  bore  of  a  gun,  the 
caliber  of  a"  bullet,  &c. 

C.uiEER  Gonipc/fes,  a  fort  of  Gompaffes  made  with 
arched  legs  to  take  the  diameter  of  round  or  fwelling 
bodies.     See  Compasses. 

Cahber  compaffes  arc  chiefly  ufed  by  gunners  for 
taking  the  diameters  of. the  feveral  parts  of  a  piece  of 
ordnance,  or  of  bombs,  bullets,  &LC.  'Iheir  legs  artf 
therefoie  circular ;  and  move  on  an  arch  of  brafs, 
whereon  is  marked  the  inches  and  half  inches,  to  (liow 
how  far  the  points  of  the  cornpaffes  are  opened  afun- 
der. 

Some  are  alfo  made  for  taking  the  diameter  of  the 
bore  of  a  gun  or  mortar. 

The  f^auj'ers  alfo  fometimes  ufe  calibers,  to  em- 
brace the  two  heads  of  any  caHi,  in  order  to  Snd  its 
lenf;th. 

The  caliber  ufed  by  carpenters  and  joir.ers,  is  a 
piece  of  board  notched  triangular-wife  in  the  middle 
for  the  taking  of  niesfure. 

Cahbek  Rule,  or  Gunners  CALiiPiRS,  is  an  inftru- 
ment  wiiercin  a  right  line  is  fo  divided  as  that  the  firll 
part  being  equal  to  the  diameter  of  an  iron  or  leaden 
ball  of  one  pound  weight,  the  other  parts  are  to  the 
firll  as  the  diameters  of  balls  of  two,  three,  four,  &c. 
pounds  are  to  the  diameter  of  a  ball  of  one  pound. 
The  caliber  is  ufed  by  engineers,  from  the  weight  of 
the  ball  given,  to  determine  its  diameter  or  caliber,  or 
vice  vcrja. 

The  gunners  callipers  confid  of  two  thin  plates  of 
brafs  joined  by  a  rivet,  fo  as  to  move  quite  round  each 
other;  its  length  from  tiie  centre  of  the  joint  is  be- 
tween fix  inches  and  a  foot,  and  its  breadth  from  one 
to  two  inches  ;  that  of  the  moil  convenient  fize  is  a- 
bout  nine  inches  long.  Many  fcales,  table-,  and  pro- 
portions, &c.  may  be  introduced  on  this  inftrument  ; 
but  none  are  effential  to  it,  except  thofe  for  taking  the 
caliber  of  fliot  and  cannon,  and  for  meafuring  the 
magnitude  of  fahant  and  entering  angles.  The  mod 
complete  callipers  is  exhibited  Plate  CXXXIII.  the 
furniture  and  ufe  of  which  we  fiiall  now  briefly  de- 
fcribe.  Let  the  four  faces  of  this  inilruincnt  be  diftin- 
guifhed  by  the  letters  A,  B,  C,  D  :  A  and  D  confifl; 
K  of 
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C»l*er.    of  a  circular  head  aud  kg ;    B  and  C  conHa  only  of  a 
""       '  leg. 

On  the  circ\ilar  head  adjoining  to  the  leg  of  the  face 
A  are  divifions  denominated  Jrot  diameters;  which 
(how  the  diftance  in  inclies  and  tenths  of  an  inch  of  the 
points  of  the  callipers  when  they  are  opened  ;  fo  tliat 
if  a  ball  not  exceeding  ten  inches  be  introduced  be- 
tween thcin,  the  bevil  edge  E  marks  its  diameter 
among  thefe  divlilons. 

On  the  circular  bevil  part  E  of  the  face  B  is  a  fcale 
of  divifions  dillinguiflied  by  /i.  lueight  of  iron  Jhot. 
When  the  diameter  of  any  fiiot  is  taken  between  the 
points  of  the  callipers,  the  inner  edge  of  the  leg  A 
fiiows  its  weight  in  avoirdupois  pounds,  provided  it  be 
Hb.  \,  1,  li,  2,  S,  4.,  5J,  6,  s/9,  Vi,  IS,  IS,  2t,  26, 
32,  36,  or  4-2  ;  the  figures  nearcft  the  bevil  edge  an- 
fwering  to  the  fnoit  lines  in  the  fcale,  and  thofe  be- 
hiad  them  to  the  longer  ftrokes.  This  fcale  is  con- 
ftrudted  on  the  following  geometrical  theorem,  viz. 
that  the  weiglits  of  fpheres  are  as  the  cubes  of  their 
diameters. 

On  the  lower  part  of  the  circular  head  of  the  face 
A  is  a  Icale  of  divifions  niariced  bores  of  guns  ;  for  the 
ufe  of  which,  the  legs  of  the  callipers  are  flipped  acrofs 
each  other,  till  the  Heel  points  touch  the  concave  fur- 
face  of  the  gun  in  its  greatell  breadth  ;  tiien  the  bevil 
edge  F  of  the  face  B  will  cut  a  divif'on  in  the  fcale 
ftowing  the  diameter  of  the  bore  in  inches  and 
tenths. 

Within  the  fcales  oi  fliot  zuA  liore  diameters  on  the 
circular  part  of  A,  are  divifions  marked  pounders  :  the 
inner  figures  i,  U,  S,  5J,  8,  12,  18,  2G,  3fi,  coire- 
fpond  to  the  longed  hues  ;  and  the  figures,  1,  2,  4-,  6, 
8,  16,  24,  32,  42,  to  the  fltort  ftrokes.  When  the 
bore  of  a  gun  is  taken  between  the  points  of  the  calli- 
pers, the  bevil  edge  F  will  either  cut  or  be  near  one  of 
thefe  divifions,  aud  fliow  the  weight  of  iron  fiiot  pro- 
per for  that  gun. 

On  the  upper  half  of  the  circular  head  of  the  face  A 
are  three  concentric  fcales  of  degrees  ;  the  cuter  fcale 
confiiling  of  U'O  degrees  numbeied  from  right  to  left, 
JO,  20,  &c.  the  middle  numbered  the  contrarj-  way, 
and  the  outer  fcale  beginning  at  the  middle,  with  0, 
and  numbered  on  each  fide  to  90  degrees.  Thefe 
fcales  ferve  to  take  the  quantity  of  an  angle,  eitlser 
entering  or  faliant.  For  an  entering  or  internal  angle, 
apply  the  legs  of  the  callipers  ib  that  its  outward  edges 
coir.cide  with  the  legs  of  the  given  angle,  the  degree 
cut  by  the  bevil  edge  F  in  the  outer  fcale  fliows  the 
nieafure  of  the  angle  fought :  for  a  faliant  or  external 
*'gle,  flip  the  legs  i>f  the  callipers  acrofs  each  other, 
fo  that  their  outward  edges  may  coincide  with  the 
legs  forming  the  angle,  and  the  degree  marked  on  the 
middle  fcale  by  the  bevil  edge  E  will  {liow  the  n.eafure 
of  the  angle  required.  The  iiincr  fcale  will  ferve  to 
determine  the  elevation  of  cannon  and  mortars,  or  of 
any  oblique  plane.  Let  one  end  of  a  thread  be  fixed 
into  the  notch  on  the  plate  B,  and  any  weight  tied  to 
riie  other  end :  apply  the  fti-aight  fide  of  the  plate  A 
to  the  fide  of  the  body  whofe  inclination  is  fought ; 
hold  it  in  this  pofiticn,  and  move  tlie  plate  B,  till  the 
thread  falls  \ipon  the  line  near  the  centre  marked  perp. 
Then  will  the  bevil  edge  F  cut  the  degrees  on  the  in- 
ner fcale,  ihowing  the  incUnation  of  that  body  to  the 
iionzoD. 
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On  the  face  C  near  the  point  cf  the  callipers  is  a    Caliljer. 
little  table  fliowing  the  proportion  of  troy  and  avoirdu- '        »~~" 
pois  weights,  by  which  one  kind  of  weight  may  be  ea- 
iUy  reduced  into  another. 

Near  the  extreme  of  the  face  D  of  the  calipers  are 
two  tables  fliowing  the  proportion  between  the  pounds 
weight  of  London  and  Paris,  and  alfo  between  the 
lengths  of  the  foot  raeafure  of  England  and  France. 

Near  the  extreme  on  tlie  face  A  is  a  table  contain- 
ing four  rules  of  the  circle  and  fphere  ;  and  geometri- 
cal figures  with  numbers  annexed  to  them  :  the  liift  is 
a  circle  including  the  proportion  in  round  numbers  of 
the  diameter  to  its  circumference  ;  the  fecond  is  a  cir- 
cle, infcribed  in  a  fquare,  and  a  fquare  within  that  cir- 
cle, and  another  circle  in  the  inner  fquare  ;  the  num- 
bers 28,  22,  above  this  figure  exhibit  the  proportion  * 
of  the  outward  fquare  to  the  area  of  the  infcribcd  cir- 
cle ;  and  the  numbers  14,  11,  below  it,  fliow  the  pro- 
portion between  the  area  of  the  infcribed  fquare  and 
the  area  of  its  infcribed  circle.  The  third  is  a  cube 
inlcribed  in  a  fphere ;  and  the  number  89-3-  fiiows  that 
a  cube  of  iron,  infcribed  in  a  fphere  of  12  inches  in 
diameter,  weighs  89y.  The'  fourth  is  a  fphere  in  a 
cube,  and  the  number  243  exprefles  the  weight  in 
pounds  of  a  fphere  infcribed  in  a  cube  whofe  fide  is  12 
inches  :  the  fifth  reprefents  a  cyhnder  and  cone  of  one 
loot  diameter  and  height :  the  number  in  the  cylinder 
Ihows,  that  an  iron  cylinder  of  that  diameter  and 
height  weighs  364.51b.  and  the  number  121.5  in  the 
cone  expreffes  the  weight  of  a  cone,  the  diameter  of 
whofe  bafe  is  12  inches,  and  of  the  fame  height:  the 
fixth  figure  fiiows  that  an  iron  cube,  whofe  fide  is  Iti 
inches,  weighs  4641b.  and  that  a  fquare  pyramid  of 
iron,  whofe  bafe  is  a  fquare  foot  and  height  12  inches, 
weighs  154'}lb.  The  numbers  which  have  been  hi- 
theito  fixed  to  the  four  laft.  figures  were  not  llrictly 
true ;  and  therefore  they  have  been  correfted  in  the 
figure  here  refen-ed  to  ;  and  by  thele  the  figures  on 
any  inflrument  of  this  kind  fiiould  be  corrected  hke- 
wife. 

On  the  leg  B  of  the  callipers,  is  a  table  fnowing  the 
weights  of  a  cubic  inch  or  foot  of  various  bodies  in 
pounds  avoirdupois. 

On  the  face  D  of  the  circular  head  of  the  callipers 
is  a  table  contained  between  five  concentric  fegments 
of  rings :  the  inner  one  marked  Guns  fliows  the  nature 
of  the  gun  01  the  weight  of  ball  it  carries  ;  the  two 
next  rings  contain  the  quantity  of  powder  ufed  for 
proof  and  fenice  to  bials  guns,  and  the  two  outermoll 
rings  fiiow  the  quantity  for  proof  and  fervice  in  iron 
cannon. 

On  the  face  A  is  a  table  exhibiting  the  method  of 
computing  the  numhr  of  Jhot  orjiidis  in  a  triangular, 
fquare,  or  rectangular  pile.  Near  this  is  placed  % 
table  containing  the  principal  rules  lektive  to  xS^s  fall 
of  bodies')  exprelTcd  iit  an  algebraic  manner  :  nearer  the 
centre  we  have  another  table  of  rules  for  raifing  water, 
calculated  on  the  fuppoCrion,  that  one  horfe  is  equal 
in  this  kind  of  labour  to  five  men,  and  that  one  man 
will  raife  a  hogfliead  of  water  to  eight  feet  of  height 
in  one  minute,  and  work  at  that  rate  for  fome  hours. 
N.  B.  Hogflieads  are  reckoned  at  60  gallor.s. 

Some  of  the  leading  principles  in  gunner)',  relating 
Xofhoot'tng  in  cannon  and  mortars,  are  expreffed  on  the 
face   B   of  the  callipers.     Eifides  the   aiticles  already 

fnumerated, 
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Cillfoulaii  enumerated,  the  fciles  ufuall)'-  marked  0:1  this  feftor 
are  laid  down  on  this  inftrument :  tlius  the  line  of 
inches  is  placed  on  the  edge  of  the  callipers,  or  on 
;  the  ftraight  borders  of  the  faces  C,  D  :  the  logarith- 
mic  fcales  of  numbers,  fines,  verfed  fines,  and  tangents, 
are  placed  along  thefe  faces  near  the  flraijjht  edges  : 
the  line  of  lines  is  placed  on  the  fame  faces  in  an  an- 
gular pofition,  and  marked  Lhi.  The  lines  of  planes 
or  ftipcrficcs  ere  a!fo  exhibited  on  the  faces  C  and  .D, 
tending  towards  the  centre,  and  marked  I^Ltn.  Fi- 
nally, The  lines  of  folids  are  laid  on  the  fame  faces 
tending  towards  the  centre,  and  dillinguifned  by  Sol. 
CALICOULAN,  or  Qvillon,  ?.  tow.i  of  ATui,  in 
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the  Eaft  I  Tidies,  on  the  coai 


Malabar,  anc'  in  tho 


peninfiila  on  this  fide  the  Ganjjes,  where   the   Dutch 
have  a  faaory.      E.  Long-.  V.'J.  '2\.  N.  Lat.  9.  .'5. 

CALICUT,  a  kingdom  of  India,  on  this  gd.  th- 
Ganges,  upon  th.e  coail  of  Malabar.  It  is  about  6S 
miles  long,  and  as  much  broad.  It  has  many  wcods, 
rivers,  and  marHies,  and  is  very  pppulouc  ;  but  does 
not  produce  much  corn,  abund;".nce  of  rice  being  im- 
ported from  Canara.  The  land  along  tiie  fea  coKil  is 
low  and  fandy,  and  produces  a  number  of  coco,,  trees. 
The  higher  grounds  produce  pepper  and  cardair.yins 
ot  a  very  good  quality.  They  have  likewife  timbei'  for 
building,  white  and  yellow  fanders,  caJlia  i'gnca,  caf- 
fia  fiftula,  nux  vomica,  and  cocculus  indieu'?.  The 
woods  abound  with  parrots  and  monkeys,  zz  will  as 
different  kinds  of  game.  They  have  alfo  plev-ty  of 
filh,  feveral  forts  of  medicinal  drugs,  and  their  mo'in- 
tains  produce  iron.  The yimor/'n,  or  king,  of  Calicut, 
was  once  mailer  of  all  the  coall  of  Malabar  ;  but  at 
his  death,  he  left  it  by  will  among  four  of  his  nephcv/s. 
He  who  governs  Calicut  has  a  palace  of  ftune,  and 
there  is  fome  appearance  of  grandeur  about  his  coiut. 
He  carries  on  a  confiderable  trade,  which  makes  the 
people  of  Calicut  richer  than  their  neighbours.  In 
former  times  they  had  feveral  ftrange  cuftoms,  fome 
of  which  are  ftill  kept  up  ;  particularly  the  famorin's 
wife  mull  be  iirft  enjoyed  by  the  high-prieft,  who  may 
have  her  three  nights  if  he  pleafes.  The  nobles  per- 
mit tho  other  priefts  to  take  the  fame  liberty,  but  the 
lower  people  cannot  have  that  honour.  A  woman  may 
marry  a  number  of  hufbands  ;  each  of  w^hom  has  her 
ten  days  or  more  by  turns,  as  they  agree  among  thcm- 
felves ;  and  provide  her  all  things  neceffary  during 
that  time.  When  llie  proves  with  child,  rfie  names 
the  father  :  who,  after  the  child  is  \\eaned,  takes  care 
of  its  education.  Thefe  people  have  no  pens,  ink,  or 
paper  ;  but  write  with  a  bodkin  on  flags  that  grow 
by  the  fides  of  the  rivers.  By  this  means  the  letters 
are  in  fome  fenfe  engraved ;  and  fo  tough  are  the 
fiajs,  that  they  will  lail  for  a  great  number  of  years. 
Tiiis  was  the  Hrll  land  difcovered  by  the  PortUguefe 
in  14-98. 

Calicut,  a  town  of  Afia,  in  the  kingdom  of  that 
name  on  the  coafl  of  Malabar.  It  contains  a  great 
number  of  mean  low  houfes,  each  of  which  has  a  gar- 
den. The  Englifh  had  a  faftory  here,  but  it  is  remo- 
ved to  Tcllichery.      E.  Long.  76.  4.  N.  Lat.  11.  2i. 

CALIDtE  plant/e  (from  calor,  heat);  plants  that 
are  natives  of  warm  climates.  Such  are  thofe  of  the 
Eafl  Indies,  South  America,  Egypt,  and  the  Canary 
iflands.  Thefe  plants,  fays  Linnius,  will  bear  a  de- 
gree of  heat  which  is  as  40  on  a  fcalc  in  which  the 


frcc/.ing  point  is  0,  and  100  the  heat  of  boiling  water.  CaliJyct, 
In  the  10th  degree  of  cold,  they  ceafe  to  grow,  lofe  California. 
their  leaves,  become  barren,  arc  fuffucated,  and  pe-  '  "  ' 
riih. 

CALIDUCT,  in  jliitiqully,  a  kind  of  pipes  or  ca- 
nal dlfpofed  along  the  walls  of  houfes  or  ap;;rtmcnts,     .  - 
ufed  by  the  ancients  for  conveying  heat  to  feveral  re- 
mote parts  of  the  hoiife  from,  one  coininon  furnace. 

CALIFOR.NIA,  the  mofl  northe:!y  of  all  the  Spa. 
niih  dominions  on  the  continent  of  America,  is  fonie- 
timcr.  dlflinguidied  by  the  name  of  AV-a/  yliHoii,  and 
the  //7<;.r  C^vrrabiras  1  but  the  mofl  ancient  appellation  i» 
California;  a  word  probably  ov.ing  to  feme  accidentt 
or  to  fome  words  fpokcn  by  the  Indiai.s  and  mifundcr- 
I'lood  by  the  Spaniards.  For  a  long  time  California 
was  thought  to  he  an  iilanJ  ;  but  Father  Caino,  a  {}ei- 
man  Jcfuit,  difcovered  it  to  be  a  peniniula  joining  to  the 
c?r.ll  of  New  Mexico  and  the  luuthern  parts  of  Ame- 
rica. The  penii  fula  extends  f.om  Cape  St  Seballian, 
lyin^  in  north  latit-.-.de  ■lv'5.  SO.  to  Cape  St  Lucar,  which 
lies  in  north  latitude  '22.  32.  It  is  divided  from  New 
Mcsico  by  the  g\i]f,  or  as  fome  c.ill  it  tl.e  late,  of 
California,  or  Ferr.i-lion  Scs,  on  the  caTi.  ;  on  the  north, 
by  that  part  of  th.e  continent  of  North  America  which 
is  leafl  known  ;  and  on  tlie  well  and  fouth,  by  the 
Pacific  ocean  or  great  South  fea.  Th.e  coafls,  efpe- 
cially  tov/ards  the  \''ermiiion  lea,  are  covered  with 
inhabited  iflands,  on  fome  of  v/hich  the  Jefuits  have 
eilablii'-.cd  feltlements,  fuch  as  St  Cleme.';t,  Paxaros, 
St  Anne,  Cedars  (fo  called  from  the  great  number  of 
thefe  trees  it  produces),  St  Jofenh,  and  a  multitude  of 
others.  But  the  iflands  bell  known  are  three  Ijang  off 
Cape  St  Lucar,  towards  the  Mexican  coafl.  Thefe  are 
called  Les  Tres  Marias,  "  the  three  Maries."  They 
are  fmall,  but  have  good  wood  and  water,  fait  pits,  and 
abundance  of  game  ;  therefore  the  Englifh  and  French 
pirates  have  fometiines  wintered  there,  when  bound  on 
cruifes  in  the  South  feas. 

As  California  lies  altogether  within  the  temperate 
zone,  the  natives  are  neither  chilled  with  cold  nor 
fcorched  with  heat  ;  and  indeed  the  improvements  in 
agriculture  made  by  the  Jefuits  afford  ftrong  proofs 
of  the  excellency  of  the  chmate.  In  fome  places  the  air 
is  extremely  hot  and  dry  ;  and  the  earth  wild,  rugged, 
and  barren.  In  a  country  flretching  about  800  miles  in 
length,  there  mufl  be  confiderable  variations  of  foil  and 
climate  ;  and  indeed  we  find,  from  good  authority,  that 
Cahfornia  produces  fome  of  the  mofl  beautiful  lawns, 
as  well  as  many  of  the  mofc  inhofpitable  dc-ferts,  in  the 
univerfe.  Upon  the  whole,  although  California  is  ra- 
ther rough  and  craggy,  we  arc  atfured  by  the  Jefuit 
Vinegas,  and  other  good  wTitei-s,  that  with  due  culture 
it  furnifhes  every  neceffary  and  conveniency  of  life ; 
and  that,  even  where  the  atm.ofphere  is  liottefl,  vapours 
rifing  from  the  fea,  and  difperfed  by  pleafant  breezes, 
render  it  of  a  moderate  temperature. 

The  peninfula  of  Cahfornia  is  now  flocked  with  all 
forts  of  domcflic  animals  known  in  Sp;,in  and  Mexico. 
Horfes,  mules,  affes,  oxen,  fliecp,  hogs,  goats,  and  all 
other  quadrupeds  imported,  thrive  and  increafe  in  this 
country.  Among  the  native  animals  is  a  fpccies  of  deer 
of  the  fize  of  a  young  heifer,  and  greatly  refembhng  it 
in  fliape  ;  the  head  is  like  that  of  a  deer,  and  the  horns 
thick  and  crooked  like  thofe  of  a  ram.  The  hoof  of  the 
animal  is  large,  round,  and  cloven,  the  fl:in  fpolted,  but 
K.  -'  the 
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California,  tlie  hair  thinner,  and  the  tail  (harper  than  thofe  of  a 
"■""^  deer.  Its  flc(h  is  greatly  cfteemed.  Tlvcre  is  another 
animal  peculiar  to  this  country,  larger  and  more  bulky 
than  a  fheep,  but  greatly  rcft-mbliiig  it  in  figure,  and 
like  it,  covered  with  a  fine  bUick  or  white  wool.  The 
flefh  of  this  animal  is  nourifhinjj  and  delicious  ;  and, 
happily  for  the  natives,  it  is  fo  abundant,  that  nothina; 
more  is  required  than  the  trouble  of  hunting,  as  thefe 
animals  wander  about  in  drotes  in  the  forcfts  and  on 
the  mountains.  Father  Torquomado  dofcr;bcs  a  crea- 
ture which  he  calls  a  /pedes  of  Urge  bear,  fomething 
like  a  buffalo,  of  the  iize  of  a  il.ccr,  and  nearly  of  the 
figure  of  a  ftag.  Its  hair  is  a  quarter  of  a  yard  in 
length,  its  neck  long  and  awkward,  and  on  its  forehead 
are  horns  branched  like  thcfe  of  a  ftcg.  The  tail  is  a 
yard  in  length,  and  half  a  y?rd  in  breadth  ;  and  the 
hoofs  cloven  like  thofe  of  an  ox.  With  regard  to 
birds,  we  have  but  an  impcrfeft  account  ;  only,  in  ge- 
neral. Father  Vincgas  tells  us  that  the  coall  is  plen- 
tifully ftored  with  peacocks,  buftards,  geefe,  cranes, 
and  moft  of  the  birds  coinn-.on  in  other  parts  of  t'le 
world.  The  quantity  of  fifli  whicii  refort  to  thefe 
coafts  is  incredible.  Salmon,  turbot,  barbel,  (kate, 
mackerel,  &c.  are  caught  here  with  very  little  trou- 
ble ;  together  with  pearl  oyilers,  common  ovfters, 
lobfters,  and  a  variety  of  e::quifite  fliell  fifii.  Plen- 
ty of  turtle  are  alfoi  caught  en  the  coafts.  On  the 
South  fea  coaRs  are  fome  fhell  fifh  peculiar  to  it,  and 
perhajts  the  moft  beautiful  in  the  world  ;  their  Inftrfi 
furpaffing  that  of  the  fined  pearl,  and  darting  their 
rays  through  a  tranfparent  varnidi  of  an  elegant  vivid 
Wue,  like  the  lapis  lazuli.  The  fame  of  Califomia 
for  pearls  foon  drew  forth  great  numbers  of  adventur- 
ers, who  fearchcd  every  part  of  the  gulf,  and  are  ilill 
employed  in  that  work,  notv.'ithilanding  fafliion  has 
greatly  diminiflied  the  value  of  thi-!  elegant  natural  pro- 
dudlion.  Father  Torquemado  obferves  that  the  fea  of 
California  affords  very  rich  pearl  filheries  ;  and  tiiat  the 
hojl'ias,  or  beds  of  ayfters,  may  be  feen  in  three  or  four 
fathom  water,  almoft  as  plain  as  if  they  were  on  the 
furface. 

The  extremity  of  the  peninfula  towards  Cape  St 
Lucar  is  more  level,  temperate,  and  fertile,  than  the 
other  parts,  and  confequently  more  woody.  In  the 
more  diftant  parts,  even  to  the  fartheft  miflions  on 
the  eaft  coaft,  no  large  timber  hath  yet  lieen  difco- 
vered.  A  fpecies  of  manna  is  found  in  this  country, 
which,  according  to  the  accounts  of  the  Jefuits,  has  all 
the  fweetneft  of  refined  fugar,  without  its  whiteiicfs. 
The  natives  iirmly  believe  that  this  juice  drops  from 
heaven. 

The  Californians  are  well  made,  and  very  ftrong. 
They  are  extremely  pufilkmirnous,  inconftsnt,  ftupid, 
and  even  infenlihle,  and  feem  extremely  deferving  of 
the  charaAcr  given  to  the  Indians  in  general,  under 
the  article  AmlP.'.ca.  Before  the  Euroijeans  pene- 
trated into  Ciiliforaia,  the  natives  had_no  form  of  reli- 
gion. The  mifiionaries  indeed  tell  us  many  tales  con- 
cerning them,  but  they  fo  evidently  bear  tlie  marks  of 
forgery,  as  not  to  be  worth  repeating.  Each  nation  was 
then  an  affemblage  of  feveral  cottages  more  or  lefs  nu- 
merous, that  were  all  mutually  confederated  by  alli- 
ances, but  without  any  chief.  They,  were  ftrangers 
even  to  filial  obedience.  No  kind  of  drefs  was  ufed  by 
the  men  j  but  the  women  made  ufe  of  fonie  coverings, 
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and  wci-e  even   fond  of  ornamenting  themfclves  with  Califorui*. 
pearls  and  fuch  other  trinkets  as  the  country  afforded.  »"~~^ 

VV'hat  moft  difplayed  their  ingenuity  was  the  con- 
ftruclion  of  their  liftiing  nets,  which  are  faid  by  the 
.Tcluits  to  have  even  exceeded  in  good.iels  thofe  made 
in  Europe.  They  were  made  by  the  women,  of  a 
coarfe  kind  of  (lax  procured  from  fome  plants  which 
j^ov.:  there.  Thrir  houfes  were  built  of  branches  and 
leaves  of  trees  ;  nay,  many  of  them  were  only  eiiclo- 
fiires  of  earth  and  ftone,  raifed  half  a  yard  high,  with- 
out any  covering  ;  and  even  thefe  were  fo  fmall,  that 
they  could  not  ftretch  themfclves  at  length  in  them. 
■In  winter,  they  dwelt  under  ground,  in  caves  either  na- 
tural  o-  artificial. 

In  ]5'2t),  Ferdinand  Cortez  having  reduced  and  fet- 
tled Mo'.ico,  attempted  the  conqueft  cf  California  ;  but 
was  obliged  to  return,  without  even  taking  a  furvey 
of  the  country,  a  report  of  his  death  having  difpofed 
the  Me.nicans  to  a  general  infarreftion.  Some  other 
attempts  were  made  by  the  officers  of  Cortez,  but  thcfe 
were  alfo  uiiiuccefsful  ;  and  this  valuable  coaft  was 
long  neglefted  by  the  Spaniards,  who,  to  this  day, 
have  but  one  fettlement  upon  it.  In  1.595,  a  galleon 
was  fent  to  make  diftoveries  on  the  Californian  {hore  ; 
but  the  veffel  v/as  unfortunately  loft.  Seven  years  af- 
ter, the  count  de  Monteroy,  then  viceroy  of  New 
Spain,  fent  Sebaftian  Bifcayno  on  the  fame  defjgn  with 
two  flvips  and  a  tender  ;  but  he  made  r.o  difcovei-y  of 
importance.  In  1684',  the  marquis  de  Laguna,  alfo 
viceroy  of  New  Spain,  defpatched  two  ftlips  with  :i 
tender  to  make  difcoveries  on  the  lake  of  California. 
He  returned  with  an  indifferent  account,  but  was  a- 
mong  the  firft  who  afferted  that  California  was  not  an 
iiland  ;  which  was  afterwards  confirmed  by  Father 
Caino,  as  already  related.  In  1697,  tlie  Spaniards 
being  difco>u-:;ged  by  their  loRes  and  difappoii.tments, 
the  Jefuits  folicitcd  and  obtained  permlffion  to  under- 
take tne  conqueft  of  California.  They  arrived  among 
the  favages  v.'ilh  curiofities  that  might  amufe  them, 
corn  tor  their  food,  and  clothes  for  which  they  could 
not  but  perceive  the  neceffity.  The  hatred  thefe  peo- 
ple bore  the  Spanifti  name,  could  not  fupport  itfelf  a- 
gainft  thefe  demonftrations  of  benevolence.  They  tcf- 
tified  their  acknowledgments  as  much  as  their  want  of 
fenfibiliiy  and  their  inconftancy  would  permit  them. 
Thefe  faults  were  partly  overcome  by  tlie  religious  iur 
ftitutors,  who  pnrfued  their  projefl  with  a  degree  of 
warmth  and  refolution  peculiar  to  the  fociety.  They 
made  themfelvcs  carpenters,  mafons,  v>eavcrs,  and  huf- 
bp.iidmen  ;  and  by  thcfe  means  fucceeded  in  imparting 
knowledge,  and  in"  fome  meafure  a  tafte  for  the  ufefid 
arts,  to  this  lavage  people,  who  have  been  all  fuccefs- 
fively  formed  into  one  body.  In  17i-.'>,  they  compof- 
ed  4-,'5  villages,  feparated  from  each  other  by  the  bar- 
rennefs  of  tlie  foil  and  the  want  or  water.  The  inha- 
bitants of  thefe  fmall  villages  fubiift  principally  on  corn 
and  piilfe,  whicii  they  cultivate  ;  and  on  the  fruitr  and 
domeftic  animals  of  Europe,  the  breeding  of  which 
-laft  is  an  objecit  of  continual  attention.  The  Indians 
have  each  their  field,  and  the  property  of  what  they 
reap  :  but  fuch  is  their  want  of  forefight,  that  they 
would  fquander  in  a  day  what  they  had  gathered,  if 
the  miffionary  did  not  take  upon  himfelf  to  diftribute 
it  to  them  as  they  ftand  in  need  of  it.  They  manu- 
facture fome  coark  ftuffs  ;  and  the  neceffaries  they  are 
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in  want  of  arc  purchafed  with  prarl;!,  and  \\Ith  wine 
ii.-arly  rcfombliug  that  of  Madeir.i,  which  they  foil  to 
^  the  Mexicans  and  to  the  galleons,  and  which  experi- 
ence hath  flunvn  the  ncceihty  of  prohibiting  in  C^ali- 
fornia.  A  few  laws,  which  are  very  fimplc,  are  fuffi- 
cient  to  regulate  this  rifmg  (late.  In  order  to  enforce 
them,  the  mifTionary  choofcs  tiie  mod  intelligent  per- 
fon  of  the  villaj;c  ;  who  is  empowered  to  wh'p  and  im- 
prifon  ;  tlie  only  punilhmenta  of  which  they  have  any 
knowledsre.  In  all  Cahfornia  there  are  only  two  gar- 
rifons,  each  confiding  of  30  men,  and  a  foldier  with 
every  miflionary.  Thefe  troops  were  chofen  hy  the  le- 
giflators,  though  they  are  paid  by  the  government. 
Were  the  court  of  Madrid  to  pulli  their  intereit  with 
half  the  zeal  of  th6  Jcfuits,  California  might  become 
one  of  the  mojh  valuable  of  their  acquiiitions,  on  ac- 
count of  the  pearls  and  other  valuable  articles  of  com- 
merce which  the  country  contains.  At  prefent  the 
little  Spanifh  town  near  Cape  St  Lucar  is  made  ufe  of 
for  no  other  purpofe  than  as  a  place  of  refrelhment  for 
llie  Manilla  fliips,  and  the  head  refidence  of  the  mif- 
fionaries. 

CALIGA,  in  Roman  antiquity,  was  the  proper 
foldier's  ihoe,  made  in  the  fandal  fafhion,  without  up- 
per leather  to  cover  the  fupeiior  part  of  tlie  foot, 
though  otherwife  reaching  to  the  middle  of  the  leg, 
and  fadened  witli  thong&.  The  fole  of  the  caliga  was 
of  wood,  like  the  fab'jt  of  the  French  peafants,  and 
its  bottom  ftuck  full  of  nails  ;  which  clavi  arc  fuppof- 
cd  to  have  been  very  long  in  the  (hoes  of  the  fcouts  and 
fcntinels  ;  whence  thefe  were  called  by  way  of  diftinc. 
lion,  caligf.  fpeculator:^  ;  as  if  by  mounting  the  wearer 
to  a  higher  pitch,  they  gave  a  greater  advantage  to 
the  fight  :  though  others  will  have  the  caligx  fpecula- 
iorite  to  have  been  made  foft  and  woolly,  to  prevent 
their  making  a  noife.  From  thefe  caUgn  it  was  that 
the  emperor  Caligula  tiiok  his  name,  as  having  been 
bom  in  the  army,  and  afterwards  bred  up  in  the  habit 
of  a  common  foldier. 

According  to  Du  Cange,  a  fort  of  caliga  was  alfo 
worn  by  monks  and  biflrops,  when  they  celebrated  mals 
pontifically. 

CALIGATI,  an  appellation  given  by  fome  ancient 
writers  to  the  common  foldiers  in  the  Roman  armies, 
by  reafon  of  the  caliga  which  they  wore.  The  cahga 
was  the  badge  or  fymbol  of  a  foldier  ;  whence  to  take 
away  the  caliga  and  belt,  imported  a  difmifling  or 
cafhiering. 

CALIGO,  or  CALiGATio,in  Medicine,  an  opacity, 
nr  cloudinefs  of  the  anterior  furface  of  the  cryfta- 
line  lens  of  the  eye,  caufing  a  dimnefs  or  fuffufion  of 
fight. 

CALIGULA,  the  Roman  emperos-  and  tyrant, 
A.  D.  til,  began  his  reign  with  every  proniifing  ap- 
pearance of  becoming  the  real  father  of  his  people  ; 
but  at  the  end  of  eight  months  he  was  feized  with  a 
fever,  which  it  is  thought,  left  a  frenzy  on  his  mind  : 
for  his  difpofuion  totally  changed,  and  he  committed 
the-  moft  atrocious  afts  of  impiety,  cruelty,  and  folly  ; 
fiich  as  proclaiming  his  horfe  conful,  feeding  it  at  his 
table,  introducing  it  to  the  temple  in  the  veftments  of 
the  prieils  of  Jupiter,  &c.  and  caufing  facrifices  to  be 
offered  to  himfclf,  his  wife,  and  the  horfe.  After  hav- 
ing murdered  many  of  his  fiibjecfs  with  his  own  hand, 
and  caufed  others  to  be   put   to  death  without  any  jult 
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caufe,  he  was  affafTinated  by  a  tribune  of  the  people  as 

he  came  out  of  the  amphitheatre,   A.   D.   4-1,  in  the  . 

'29th  year  or  his  age,  and  4th  ot  his  reign.  period.. 

CALIN,  a  compound  metal,  whereof  the  Chinefe  v_-^, 

make  tea  canillers,  and  the  like.     The  ingredients  feem 
to  be  lead  and  tin. 

CALIPH,  or    Khalif,    the  fupreme  ecclefiaftical 
dignity  among  the  Saracens  ;  or  as  it  is  otliervvife  de- 
fined, a  fovercign  dignity  among  the  Mahometans,  veil- 
ed with  abfolute  authority  in  all  matters  relating  both- 
to  religion  and   policy.      In    the   Arabic  it  fignifiesyi/f- 
ct^or  or  vicar  ^  the  caliphs  bearing  the  fame  relation  to 
Mahomet   that   the   popes     pretend   they   do   to   Jefus 
Chrift  or  St  Peter.      It  is  at  this  day  one  of  the  Grand 
Signior's  titles,  as  fuccefibr  of  Mahomet  ;  and  of  the 
Sophi  of  Perfia,  as  fuccefibr  of  Ah.     One  of  the  chief 
funftions  of  the  caliph,  in  quahty  of  imam   or  chief 
pried  of  Muffulmanifm,  was  to  begin  the  public  pray- 
ers every  Friday  in   the  chief  mofque,   and   to    deliver 
the  khothbak  or  fermoiu      In  after  times,  they  had  af- 
fiilants  for  this  latter  office  ;  but  the  fonuer  the  caliphs 
always  performed  in    perfon.      The  caliph  was  alfo  ob- 
liged to  lead  the  pilgrims  to  Mecca  in   perfon,  and  to 
inarch  at   the  head   of  the   armies   of  his  empire.      He 
granted  invediture  to  princes  ;  and  fent  fwcrds,  ftand- 
ai:ds,  gowns,  and  the  hfce,  as  prefents  to  princes  of  the 
Mahometan  religion  ;    who,  though  they  had  thrown 
off  the  yoke  of  the  caliphate,  neverthelefs  held  of  it  as 
vailals.       The    caliphs     ufually   went    to    the   mofque 
mounted  on  mules  ;  and  the  fultans  Selglucides,  though 
maders  of  Bagdad,   held  their   dirrups,   and  led  their 
rnule  by  the  bridle  fome  didance  on  foot,  till  fuch  time 
as  the  caliphs  gave  them   the   fign    to  mount  on  horfe- 
back.     At  one   of  the  windovis  of  the  caliph's  palace, 
there  always  hung  a   piece  of  black   velvet   20  cubits 
long,  which  reached  to  the  ground,  and  was  called  the 
caliph' s  Jleeve  ;  which  the  grandees  of  his  court  never 
failed  to  kifs  every  day,  with   great    refpeft.       After 
the  dedruclion    of  the   caliphate  by  Hulaku,   the  Ma- 
hometan princes  appointed  a  particular  officer,  in  their 
rcfpeftive  dominions,  who  fuftains  the  facred  authority 
of  caliph.     In  Turkey,  he  goes  under  the  denomination 
oimujii,  and  in  Perfia  under  that  oifaJne. 

CALIPHATE,  the  office  or  dignity  of  caliph: 
See  the  preceding  article.  The  fuccelfions  of  caliphs 
continued  from  the  death  of  Mahomet  till  the  65,5th 
year  of  the  Hegira,  when  the  city  of  Bagdad  was  tak- 
en by  the  Tartars.  After  this,  however,  there  were 
perfons  who  claimed  the  caliphate,  as  pretending  to  be 
of  the  family  of  the  Abaffides,  and  to  whom  the  ful- 
tans of  Egypt  rendered  great  honours  at  Cairo,  as  the 
true  fucceifors  of  Mahomet  :  but  this  honour  was 
merely  titular,  and  the  rights  allowed  them  only  in 
matters  relating  to  religion  ;  and  though  they  bore  the 
fovereign  title  of  caliphs,  they  were  neverthelefs  fub- 
jedls  and  dependents  of  tlie  fultans.  In  the  year  of  the 
Hegira  ^61,  a  kind  of  caliphate  was  erefted  by  the 
Fatemites  in  Africa,  and  lafled  till  it  was  fuppreffed  by 
Saladin.  Hidorians  alfo  fpeak  of  a  third  caliphate 
in  Gemen  or  Arabia  Felix,  creeled  by  fome  princes  of 
the  family  of  the  Jobitcs.  The  emperors  of  Morocco 
alTunie  the  title  oi  grnnd  chcrifs  ;  and  pretend  to  be  the 
true  caliphs,  or  fuccelFors  of  Mahomet,  though  under 
another  name. 

CALIPPIC    PERIOD,    in     Chronology,    a    feries   of 
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feveilty-fix  years,  pei-pctually  recurring  ;  which  clapfed, 
the  middle  of  the  new  and  full  moons,  as  its  inventor 
Cniijjpus,  an  Athenian,  im-iigiiied,  return  to  the  fame 
■day  of  the  folar  year.  Meton,  an  hundred  years  be- 
fore, had  iuvented  tlie  period,  or  cycle,  of  nineteen 
years  ;  afluming  tl>e  quantity  of  the  folar  year  3(i.V. 
6L  18'  56"  SO'  .'il-*  y  !■'  :  and  the  I'.uiar  month,  29//. 
12  /^.  4.5'  47"  '26'  4£-*  SO'  :  but  Calippus,  confider- 
ing  that  the  Metonic  quantity  oi"  the  folar  year  w.-.s 
not  exaft,  mukipUed  Meton's  pcri'.'d  by  ■!•,  and  thence 
arofe  a  period  of  76  years,  called  the  CclipJ>L:  The 
Calippic  period,  therefore,  coiUains  27,759  days  :  ai.u 
fince  the  lunar  cycle  contains  2D5  lunations,  and  the 
Calippic  period  is  quadruple  of  this,  it  contains  9i-0 
lunations.  This  period  i^egan  in  the  third  year  of 
the  112th  Olympiad,  or  the  438kli  of  the  .Tuliun 
period.  It  is  dcmonllraled,  however,  that  t'ue  Calip- 
pic period  itfelf  is  not  accurate  \  that  it  does  not  bring 
the  new  and  full  moons  preclfely  to  their  places  ; 
Sh.  5'  52"  60"',  being  the  excefs  of  940  lunations, 
above  76  folar  years  ;  but  brings  thtm  too  late,  by  a 
■whole  day  in  225  years, 

CALISTA,  in  fabulous  hiiloiy,  the  daughter  of 
Lycaon  king  of  Arcadia,  and  one  of  the  nymphs  of 
Diana.  Being  beloved  by  Jupiter,  that  god  afTumcd 
the  form  of  the  goddefs  of  chaillty,  by  whicli  means 
lie  debauched  her  :  but  her  dllgraee  being  revealed,  as 
flie  was  bathing  with  her  patronefs,  the  ineenfed  deity 
turned  her  and  the  fon  with  which  fne  was  pregnant 
into  bears  ;  when  Jupiter,  in  companion  to  her  fuffer- 
ings,  took  them  up  into  the  heavens,  and  made  them 
the  conftellatlons  Urfa  Major  and  Urfa  Minor, 

CALIX.     See  Calyx. 

CALIXTINS,  a  name  given  to  thofc,  among  the 
X.\itherans,  wlio  follow  the  fentiments  of  George  Ca- 
lixtus,  a  celebrated  divine,  and  profefl'or  at  Helmftadt 
in  the  duchy  of  Brunfwick,  who  died  in  165G  :  he  op- 
pofed  the  opinion  of  St  Auguiiin,  on  predeftlnation, 
grace,  and  free  will,  and  endeavoured  to  form  an  union 
among  the  various  members  of  the  Romifh,  Lutheran, 
and  reformed  churches  ;  or  rather,  to  join  them  in  the 
bonds  of  mutual  forbearance  and  charity. 

Calixtins  alfo  denote  a  feft  in  Bohemia,  derived 
from  the  Huflites,  about  the  middle  of  the  15th  cen- 
tury, who  afferted  the  ufe  of  the  cup  as  eflential  to  the 
eucharlft.  And  hence  their  name  ;  which  is  formed 
from  the  Latin  calyx,  a  cup. 

The  Calixtins  are  not  ranked  by  Romanifts  in  the 
lift  of  heretics,  fince  in  the  main  they  ilill  adhered  to 
the  doftiine  of  Rome.  The  reformation  they  aimed 
at  terminated  in  the  four  following  articles.  1.  In  rs- 
ftoring  the  cup  to  the  laity.  2.  In  fubjefllng  the  cri- 
minal clerks  to  the  puniihment  of  the  civil  maglftrate. 
3.  In  ftripping  the  clergy  of  their  lands,  lordlhips,  and 
all  temporal  jurifdiftion.  4.  In  granting  liberty  to 
all  capable  priefts  to  preach  the  word  of  God. 

CALK  A,  a  kingdom  of  Tartary,  in  Afia,  to  the 
eaft  of  Siberia. 

CALKING.     See  Caulking. 

CALKINS,  the  prominent  parts  at  the  extremities 
of  a  horfe  (hoe,  bent  downwards,  and  forged  to  a  fort 
of  point. 

Calkins  are  apt  to  make  hcrfes  trip  :  they  alfo  oc- 
caiion  blcymes,  and  ruin  the  back  fniews.  If  fashioned 
in  form  of  a  hare's  ear,  and  the  horn  of  a  horfe's  heel 
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be  pared  a  little  low,  they  do  little  damage  ;  whereas, 
the  great  fquare  calkins  quiie  fpoll  the  foot. 

Calkins  are  either  fingle  or  double,  that  is,  at  one 
end  of  the  (lioc,  or  at  both  :  thefe  lail  are  deemed  Icfs 
huvlful,  as  the  hcrfes  can  tread  more  even. 

CALL,  among  hunters,  a  lefibn  blown  upon  the 
horn,  to  comfort  the  hounds. 

Call,  an  Englirti  name  for  the  mineral  called  tung- 
ften  or  wolfram  by  the  Germans. 

Call,  among  failors,  a  fort  of  whillle  or  pipe,  of 
filver  or  biaf=,  ufed  by  ihe  boatfwain  aad  his  mates  to 
fuinmon  the  iailors  to  their  duty,  and  dire.;!:  them  in 
the  different  employments  of  tiie  fiup.  As  th;  call  can 
be  founded  to  various  itrains,  each  of  them  is  appro- 
priated to  fome  particular  excrcife  ;  fiich  as  hoiiiing, 
heaving,  lowering,  veering  away,  belaying,  letting  go 
a  tackle,  &c.  The  aft  of  winding  this  inflrument  is 
called  piping,  wh.kh  is  as  attentively  oLferved  by  fail- 
ors  as  the  beat  of  the  drum  to  march,  retreat,  rally, 
charge,  &c.  is  obeyed  by  foldiers. 

Call,  among  fowlers,  the  noife  or  cry  of  a  bird 
efpecially  to  its  young,  or  to  its  mate  in  coupling 
time.  One  method  of  catching  partridges  is  by  tliu 
natural  call  of  a  hen  trained  for  the  purpofe,  which 
drawing  the  cocks  to  her,  they  are  entangled  in  a  net. 
DiCTercnt  birds  require  different  forts  of  calls  ;  but  they 
are  moft  of  them  compofed  of  a  pipe  or  reed,  with  a 
little  leathern  bag  or  purle,  fomcwhat  in  form  of  a 
bellows  ;  which,  by  the  motion  given  thereto,  yields  a 
noife  like  that  of  the  fpecies  of  bird  to  be  taken.  The 
call  for  partridges  is  formed  like  a  boat  bored  through, 
and  fitted  with  a  pipe  or  fwan's  quill,  &c.  to  be  blown 
with  the  mouth,  to  make  the  noife  of  the  cock  par- 
tridge, which  is  very  different  from  the  calbof  the  hen. 
Calls  for  quails,  &c.  are  made  of  a  leathern  purfe  in 
fliape  like  a  pear.  Huffed  with  horfe  hair,  ^nd  fitted  at 
the  end  with  the  bone  of  a  cat's,  hare's,  or  coney's 
leg,  formed  like  a  flageolet.  They  are  played,  by 
fqueezing  the  purfe  in  the  palm  of  the  hand,  at  the 
fame  time  llriking  on  the  flageolet  part  witli  the  tliumb 
to  counterfeit  the  call  of  the  hen  quail. 

CjiLL  of  the  Houfe.     See  Calling. 

CALLA,  Wakl-robin,  or  iT/ZvVijV^/j  Arum.  See 
Botany  Index. 

Calla  Sujimg,  a  town  of  Afia,  in  the  illand  of 
Bouton  in  the  Eaft  Indies.  It  is  fealed  about  a  mile 
from  the  fea,  on  the  top  of  a  fmall  hlU  fsrrounded  with 
cocoa-r.ut  trees.     See  Bouton. 

CALLAO,  a  ftrong  town  of  South  America,  in 
Peru.  It  is  the  port  of  Lima,  from  which  it  is  di- 
ftant  about  five  miles.  The  town  is  built  on  a  low  flat 
point  of  land  on  the  fea-fliore.  It  is  fortified  ;  but  the 
fortifications  were  much  damaged  by  the  laft  great 
earthquake,  and  have  not  fince  been  repaired.  The 
town  is  not  above  nine  or  ten  feet  above  the  level  of 
high  water  mark  ;  but  the  tide  does  not  commonly 
rile  or  fall  above  five  feet.  The  (Ireets  are  drawn  in  a 
line  ;  but  are  full  of  duft,  which  is  very  troublefome. 
In  a  fquare  near  tiie  fea  fide  are  the  governor's  houfe, 
the  viceroy's  palace,  the  parifh  church,  and  a  battery 
of  three  pieces  of  cannon.  On  the  r.orth  fide  are  the 
warehoufes  for  the  uierchandife  brought  from  Chili, 
Mexico,  and  other  parts  of  Peru.  The  other  churches 
are  built  with  reeds,  and  covered  with  timber  or  clay, 
but  they  look  tolerably  neat.     There  are  five  monafte- 
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rit's  and  an  liofpital,  though  the  numher  of  families 
does  not  exceed  4-l)0,  The  trade  of  Callao  is  confi- 
derable.  From  Chili  they  bring  cordage,  leather,  tal- 
w,  dried  fi/li,  and  corn  ;  from  Chiloe,  Cedar  planks, 
woollen  manufatlures,  and  carpets;  from  Peru,  fiigars, 
vines,  brandy,  mail?,  cordage,  timber  for  (hipping, 
cacao,  tobacco,  and  melaffes ;  from  Mexico,  pitch, 
tar,  woods  for  dyeing,  fulphur,  balfam  of  Peru,  both 
white  and  brown,  as  well  as  commodities  from  Ciiina. 
At  the  port  of  Callao  the  watering  is  cafy,  but  the 
wood  is  a  mile  or  two  diilant.  Eartluuiakes  are  very 
frequent  in  thefe  parts,  which  have  done  vafl  mifchief 
to  Lima  and  Callao.  W.  Long.  "O".  15.  S.  Lat. 
12.  '29. 

CALLE,  in  Anncnt  Geographt,  a  town  of  Hither 
Spain,  filuated  on  an  eminence  which  hangs  over  tl>e 
river  Durius  ;  vvhofe  port  was  at  the  mouth  of  the  ri- 
ver.     Now  Potto,  Oporto,  or  Foit  a  Port. 

C ALLEN,  a  town  of  Ireland,  in  the  county  of 
Kilkenny  and  province  of  Leinller,  about  ten  miles 
fouth-weil  of  Kilkenny.  W.  Long.  7-  22.  N,  Lat, 
52.  2,5. 

CALLICARPA.  See  Johnsonia. 
CALLICO,  in  commerce,  a  fort  of  cloth  rcfemb- 
ling  linens  made  of  cotton.  The  name  is  taken  from 
that  of  Calicut,  a  city  on  the  coaft  of  Malabar,  being 
the  firft  place  at  which  the  Portuguefe  landed  when 
they  difcovered  the  India  trade.  The  Spaniards  ftill 
call  it  calVicu. 

Callicoes-sre  of  different  kinds,  plain,  printed,  paint- 
ed, ftained,  dyed,  chintz,  muflins,  and  the  like,  all  in- 
cluded under  the  general  denomination  of  calUcoes. 
Some  of  tliem  are  painted  with  various  flowers  of  dif- 
ferent colours  :  others  are  not  flained,  but  have  a  ftripe 
of  gold  and  filver  quite  through  the  piece,  and  at  each 
end  is  fixed  a  tifTue  of  gold,  filver,  and  iilk,  intermixed 
with  flowers.  The  printing  of  callicoes  was  firll  let  on 
foot  in  London  about  the  year  1676. 

CALLICR ATES,  an  ancient  fculptor,  who  en- 
graved fome  of  Homer's  verfes  on  a  grain  of  miller, 
made  an  ivorj'  chariot  that  might  be  concealed  under 
the  wing  of  a  fly,  and  an  ant  of  ivory  in  which  all  the 
members-  were  dillinft  :  but  jElian  jufLly  blames  him 
for  exerting  his  genius  and  talents  in  things  fo  ufelefs, 
and  at  the  fame  time  fo  difficult.  He  flouriihcd  about 
the  year  472  before  Chrift. 

CALLIGONUM.  See  Botany  Index. 
CALLIGRAPHUS  anciently  denoted  a  copyift, 
or  fcriviner,  who  tranfenbed  fair,  and  at  length,  what 
the  notaries  had  taken  down  in  notes  or  minutes.  The 
word  is  compounded  of  la/.Xcs,  heauty,  and  y^a-^u,  I 
lurite.  The  minutes  of  afti,  &c.  were  always  taken  in 
a  kind  of  cypher,  or  (hort  hand  ;  fuch  as  the  notes 
of  Tyro  in  Gi^uter:  by  which  means  tlje  notaries,  as  the 
Latins  called  them,  or  the  o-HiKsiayj^ipsi  and  "ra-^uy^a.'^i, 
as  the  Greeks  called  them,  were  enabled  to  keep  pace 
with  a  fpeaker  or  perfon  who  diftatcd.  Thefe  notes, 
bcnig  undei-flood  by  few,  were  copied  over  fair,  and 
at  length,  by  perfuns  who  had  a  good  hand,  for  fale, 
&c.  Tl,efe  perfons  were  called  callWraphi;  a  name  fre- 
quently met  with  in  the  ancient  writers. 

CALLIGRAPHY,  the  art  of  fair  writing.  Cal- 
licrates  is  faid  to  have  written  an  elegant  diftich  on  a 
fefamnm  feed.  Junius  fpeaks  of  a  perfon,  as  very  ex- 
traordi..ar)',  who  wrote   the  apodles  creed,  and  begin- 


ning  of  St  John's  Gofpel,  in  the  compafs  of  a  farthing.    Cillima- 
Wiiat  would   he  have   faid  of  our  famous  Peter  Bale,      thus, 
who   in    1575  wrote   the    Lord's    prayer,    creed,    ten  _  ...  ''  ,. 
commandments,  and  two  fhort  prayers  m  Latm,  with         '^ 
his  own  name,  motto,  day  of  the  month,  year  of  the 
Lord,  and  reign  of   the  queen,    in   the  compafs  of  a 
fuigle  penny,  enchafed  in  a  ring  and  border  of  gold,  and 
covered  with  a  cryftal,  all  fo  accurately  wrought  as  to 
be  very  legible  ? 

C.l'LLtMACHUS,  a  celebrated  architea,  painter, 
and  fculptor,  born  at  Corinth,  having  feen  by  accident 
a  vefl'el  about  whicii  the  plant  called  acanthus  had 
raifed  its  leaves,  conceived  the  idea  of  forming  the  Co- 
rinthian capital  ;  hence  the  Coriniliian  order  of  archi- 
tecture. Tiic  ancients  affure  us,  that  he  worked  in 
marble  with  wonderful  delicacy.  He  flouriihcd  about 
5-!0  B.  C. 

C/iLLiMACHtrs,  a  celebrated  Greek  poet,  native  of 
Cyrene  in  Libya/'  flourilhed  under  Ptolemy  Philadel- 
phus  nud  Ptolemy  Eurgetes  kings  of  Egypt,  about 
230  years  before  Chrill.  He  pafFed,  according  to  Quin- 
tillan,  for  the  prince  of  the  Greek  elegiac  poets.  Plis 
f!yle  is  elegant,  delicate,  and  nervous.  He  wrote  a 
great  number  of  fmall  poems,  of  which  we  have  only 
fome  hymns  and  epigrams  remaining.  Catullus  has 
clofely  imitated  him,  and  tranflated  into  Latin  verfe 
his  fmall  poem  on  the  locks  of  Berenice.  Callimachus 
was  alfo  a  good  grammarian  and  a  learned  critic.  There 
is  an  edition  of  his  remains,  by  Meff.  le  Fevre,  quarto  ;• 
and  another  in  two  volumes  Svo,  VYitli  notes  by  Spaii- 
heim,  Grsevius,  Bentley,  &c. 

CALLING  the  House,  in  the  Britifh  parliament, 
IS  the  calling  over  the  members  names,  every  one  an- 
fwering  to  his  own,  and  going  out  of  the  houfe,  in 
the  order  in  which  he  is  called  :  this  they  do  in  order 
to  difcover  whether  there  be  any  perfon  there  not  re- 
turned by  the  clerk  of  the  crown,  or  if  any  member 
be  abfent  without  the  leave  of  the  houfe.. 

CALLINICUS  of  Heliopolis,  inventor  of  a  com- 
poiition  to  burn  in  the  water,  called  the  Greet,  and 
fi.ice  IV'ild-fire.      See  Grecian  Fire.. 

CALDINUS  ofEphefus,  a  very  ancient  Greek  poet,, 
inventor  of  elegiac  verfe  ;  fome  fpecimcns  of  which  are 
to  be  found  in  the  colleclio^of  Stobeus.  He  flourifh» 
cd  about  7-76  years  before  Chrifl. 

CALLIONYMUS,  the  dragonet.  See  Ichthyo- 
LOGY  Index. 

C.VLLIOPE,  in  the  Pagan  mythology,  the  Mufc 
who  prefides  over  eloqueiice  and  heroic  poetry.  She- 
was  thus  called  from  the  fweetnefs  of  her  voice,  and 
w-as  reckoned  the  firil  of  the  nine  fillers.  Her  diftin- 
guifhing  office  was  to  record  the  worthy  actions  of  the 
livmg  ;  and  accordingly  fhe  is  reprefented  with  tablets 
in  her  hand^ 

CALLIPjEDIA,  the  art  of  getting  or  breeding 
fine  and  beautiful  children.  We  find  divers  rules  and 
practices,  relating  to  this  art,  in  ancient  and  modern 
writers.  Among  the  Magi,  a  fort  of  medicine  called 
ermcfia  was  adminiflered  to  pregnant  women,  as  a  means 
of  producing  a  beautiful  iffue.  Of  this  kind  were  the 
keriiels  of  pine  nuts  ground  with  honey,  myrrh,  faf- 
fron,  palm  vv-ine  and  milk.  The  Jews  are  faid  to  have 
been  fo  folicitous  about  the  beauty  of  their  children,, 
that  care  was  taken  to  have  fome  very  beautiful  child 
placed  at  the  door  of  the  public  b.iths,  that  the  women 
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Cetlipolis  at  going  out  being  ftruck  with  his  appearance,  and 
'I  retaining  the  idea,  might  a'l  have  children  as  fine  as 
I  he.  The  Cliincfc  take  ilill  greater  c.ire  of  their  breed- 
ing women,  to  prevent  uncouth  objefts  of  any  kind 
from  ftriking  their  imagination.  Muficians  are  employ- 
ed at  night  to  entertain  them  with  agreeable  fongs  and 
odes,  in  which  are  fet  forth  all  the  duties  and  comforts 
of  a  conjugal  and  domeftic  life ;  that  the  infant  may 
receive  good  imprcffions  even  before  it  is  born,  and  not 
only  come  forth  agreeably  formed  in  body,  but  well 
difpofed  in  mind.  Callipejdia,  neverthelefs,  feems  to 
have  been  firft  ereftcd  into  a  jufl  art  by  Claude  OuiUet 
de  Cliinon,  a  French  abbot,  who,  under  the  fiftitious 
name  of  Calvides  Litltis,  has  publiflied  a  fine  Latin 
poem  in  four  books,  under  tlie  title  of  Cc.Ui'>£jiii,feii 
tk  pulchr/c  p'-oFu  hiilendit  rnl'iotic ;  wherein  arc  con- 
tained all  the  precepts  of  that  new  art.  There  is  a 
tranfiation  of  it  into  Engliili  verfe  by  Mr  Rowe. 

CALLIPOLIS,  in  Ancient  Geography,  the  name  of 
feveral  cities  of  antiquity,  particularly  one  upon  the 
Hellefpont,  next  the  Propontis,  and  oppofite  to  Lamp- 
facus  in  Afia.      Now  Gallipoli. 

CALLH'PIC  PERIOD.  SeeCALippic. 
CALLIRRHOE,  in  Ancient  Geography,  furnamed 
Snneacrunos,  from  its  nine  fprings  or  channels ;  a 
fountain  not  far  from  Athens,  greatly  adorned  by  Pi- 
fiftratus,  where  there  were  feveral  wells,  but  this  the 
only  running  fpring.  Callirrhoe  was  alfo  the  name  of 
a  vei'y  fine  fprii;g  of  hot  water  beyond  Jordan  near  the 
Dead  Sea,  into  which  it  empties  itfelf. 
CALLISIA.  See  Botany  Index. 
CALLISTEA,  in  Grecian  antiquity,  a  Lefbian 
ffftival,  wherein  the  women  prefented  themfelves  in 
Juno's  temple,  and  the  prize  was  affigned  to  the  faireft. 
There  was  another  of  thefe  contentions  at  the  fcftival 
of  Ceres  Eleufinia  among  the  Pairhafians,  and  anotl;er 
among  the  Eleans,  where  the  moil  beautiful  man  was 
prefented  v.  ilh  a  complete  fuit  of  armour,  which  he 
confecrated  to  Minerva,  to  whofe  temple  he  walked  in 
proccffion,  being  accompanied  by  his  friends  who  adorn- 
ed him  with  ribbons,  and  crowned  him  with  a  garland 
-of  myrtle. 

CALLTSTHENES  the  philofopher,  difciple  and 
relation  of  Ariftotle,  by  \viiofe  defire  he  accompanied 
Alexander  the  Great  in  his  expeditions  ;  but  proving 
too  fevere  a  cenfurer  of  that  hero's  condud,  he  was  by 
him  put  to  the  torture  (on  a  fufpicioiv  of  a  treafon- 
atile  confpiracy),  and  died  under  it,  328  years  before 
Chrift. 

CALLISTRATUS,  an  excellent  Athenian  orator, 
was  bani-fhcd  for  having  obtained  too  great  an  authority 
in  the  government.  Demoilhenes  was  fo  ftruck  with 
the  force  of  his  cloqnence,  and  the  glory  it  procured 
him,  that  he  abandoned  Plato,  and  refolved  from 
thenceforward  to  apply  himfelf  to  oratory. 

CALLITRICHE,  or  Star-grass,  in  Botany  :  A 
genus  of  the  digynia  order,  belonging  to  the  Monan- 
dria  clafs  of  plants  ;  and  in  the  natural  method  rank- 
ing  under  the  l'2tb  order,  Iloloracetc.  There  is  no 
calyx,  but  two  petals,  and  the  capfule  is  bilocular  and 
tetrafpermous. 

CALLOO,  a  fortrefs  in  the  Netherlands,  in  the 
territory  of  Wae?,  on  the  river  Scheldt,  fubjeft  to  the 
houfe  of  Auftria.  The  Dutch  were  defeated  here  by 
the  Spaniards  in  1638.    E.  Long.  ■!.  10.  N.  Lat.  5). .  \o. 
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CALLOSUM  CORPUS,   in  Anatomy,  a  whitifh  hard    Callosm* 
fubftance,  joining  the  two  hemifpheres  of  the  brain,  and      "rpui 
appearing  in  view  when  the  two  hemifpheres  are  drawn 
back.     See  Anatomy /n^«.  i 

CALLOT,  James,  a  celebrated  engraver,  born  at 
Nancy  in  1593.     In   hie  youth  he   travelled  to  Rome 
to   learn   defigning   and   engraving ;     and    from    thence 
went  to  Florence,  where  the  grand  duke  took  him  into 
his  fervice.     After  the  death  of  that  prince,  Callot  re- 
turned  to  his   native  country  ;   when   he   was  very  fa- 
vourably received  by  Henry  duke  of  Lomin,  who  fet- 
tled a  con;ideral>le  penfion   upon  him.      His  reputation 
being  foon  aftei-  fproad  ail  over  Europe,  the  infanta  of 
the  Netherlands   drev/  him   to   Bruflels,   wliere  he    en- 
graved the  ficgeof  Breda.      LouisjKIlI.  made  him  de- 
lign  tlie  fiege  of  Rochelle,  and  tliat  of  the  ide  of  Rhc. 
Tiie  French  king,  having  taken   Nancy  in  1631,  made 
Callot  the  propofal  of  reprcfenting   that  new  conqueft, 
as  lie  had  alrecjy  done  the   taking  of  Rochelle  :  but 
Callot  begged  to  be  excufed;  and  fome  courtiers  refolv- 
ing  to  oblige  him  to  do  it,  he  aufwered,  that  he  would 
fooner  cut  off  his  thumb  than  do  any  thing  againil  the 
honour  of  his   prince   and   country.      This  excufe  the 
king  accepted  ;  and  faid,  that  the  duke  of  Lonain  was 
happy  in  having   fuch  faithful  and  atfeilionate  fnbjefts. 
Callot  followed  his  bufinefs  fo  clofely,  that,  though  he 
died  at  43   years  of  age,  he  is   faid   to  have  left  of  his 
own  execution  about  1.500  pieces.      The   following  are 
a  few  of  the  principal.      1.   Tlie  murder  of  the  innocents, 
a  fniall  oval   plate,  engraved   at    Florence.      Callot  en- 
graved the  fame  fnbjeA  at  Nancy,  with  fome  difference 
in  the  figures  on  the  back  ground.     The  former  is  the 
moll  rare  ;  a  fine  impreffion  of  it  is  very  difficult  to  be 
found.      2.   'The  marriage  of  Cana  in  Gaii/ee,  {ro\n  Fanh 
Veronefe,  a  middling  fized  plate,  lengthwife.      3.   The 
pnffion  of  Chrifl,  on  12  very  fmall   upright  plates  :  fivll 
imprcflions  very  fcarce.      4'.    5/  John   in   the  ifland  of 
Paimos,  a  fmall  plate,  nearly  fquare.      B.  The  temptation 
of  St  Anthony,  a  middling  fized  plate,  lengthwife.      He 
alfo  engraved  the  fame  fubjeft   larger;  which,  though 
not    the    beft,    is    notwithftanding  the    fcarccft   print. 
There  is  a   confiderable   difference   in  the  treatment  ot 
the  fubjedl  in  the    two  prints.       6.    The  punijl^nient s , 
wherein  is  feen  the  execution  of  feveral  criminals.      The 
marks  of  the  beft  impreffions  of  this  plate  are,   a  fmall 
fquare  tower  which  appears  above  the  houfes,  towards 
the  left,  and  a  very  fmall   image   of  the   Virgin  placed 
in  an  angle  of  the  wall,   near  the  middle  of  the  print. 
7.  The   miferies  of  tL'ar,   18  fmall  plates,    lengthwife. 
There  is  another  fet  on  the  fame   fubjecl,   confifting  of 
feven  plates  lefi  than  the  former.      8.  Tlie  great  fur  of 
Florence,  fo  called  becaufe  it  was  engraved  at  Florence. 
As  feveral  parts  of   this  plate  were  not  equally  bitten 
by  the  aquafortis,  it  is  difficult  to  meet  with  a  fine  im- 
prcflion.      Callot,   on  his  return  to  Nancy,   re-engrared 
this   plate   without   asy   alteration.      The   copy,  how- 
ever,  is  by  no  means  equal   to  the  original.      The  firil. 
is  diilinguilhed  from   the  fecond  by  the  words  in  Firen- 
za,  which  appear  below   at   the  right-hand   corner  of 
the  plate.     The   fecond   has   thefe    words   in   the  fame 
place,  Fe.   Florienlis,    exciidit    Nancei.       There  is   alfo 
a  large  copy  of  this  print,  reverfcd,  publilhcd  by  Sa- 
very  ;  but  the  difference  is  eafily  diftinguifhed  betv(-een 
it  and  the  true  print.     9.  The  little  fair,  otherwife  called 
the  players  at  hotji-is  ;  where   alfo  fome  peafants  are  re- 
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prefented  dancing.  This  is  one  of  the  fcarceft  of  Cal- 
lot's  piir.Ls  ;  and  it  is  very  difficult  to  meet  with  a  fine 
,  impreffion  of  it,  tor  the  diilauces  and  other  parts  of  the 
p'.atc  failed  in  the  biting  it  with  the  aquafurtis.  10.  The 
iV.ting,  or  the  new  Jlreet  at  Nnncy,  a  middling  fized 
plate,  lengthwile.  II  The  Garilt-n  of  Ncincy,  \v\\t:\e 
young  men  are  playing  with  a  balloon,  the  fame. 
Y2.  Vifw  of.  lite  Pont  Ncuf,  a  fmall  plate,  lengthwife. 
13.  Vtfiv  of  the  Louvre,  the  fame.  14-.  Four  lanjfcapes, 
firall  platirs,  lengthwife. 

CALLUS,  or  Callosity,  in  a  general  fenfe,  any- 
cutaneous,  cornfous,  or  ofleous  hardnefs,  whether  na- 
tural or  preternatural  ;  bnt  mod  frequently  it  means 
the  cr.llus  generated  about  the  edges  of  a  frafture,  pro- 
»idt d  by  nature  to  prelerve  tlie  fraftined  bores,  or  di- 
vided parts,  in  the  fituatien  in  which  they  are  replaced 
by  the  furgeon.  A  callus,  in  this  lafl  fenfe,  is  a  fort  of 
jelly,  or  liquid  vifcous  matter,  that  fweats  out  from 
the  fmall  arteries  and  bony  fibres  of  the  divided  parts, 
and  fills  up  tlie  chinks  or  cavities  between  them.  It 
firft  appears  of  a  cartilaginous  fubftance  ;  but  at  length 
becomes  quite  bony,  and  joins  the  fraftnred  part  fo  firm- 
ly together,  that  the  limb  will  often  make  greater  re- 
fiftance  to  any  external  \nolence,  with  this  part  than 
■with  thofe  which  were  never  broken. 

Callus  is  alfo  a  hard,  denie,  inienfible  knob,  rifing 
on  the  hands,  feet,  &c.  by  much  friftion  and  prclfure 
againfl  hard  bodies. 

CALM,  the  (late  of  reft  uhlch  appears  in  the  air 
and  fea  when  there  is  no  wind  ftirring.  A  cahn  is 
more  dreaded  by  a  feafaring  man  than  a  ftorni,  if  he 
has  a  (Irong  fhip  and  fea  room  enough  ;  for  under  the 
line  excefTive  heat  fometimes  produces  fuch  dead  calms, 
that  (hips  are  obliged  to  (lay  two  or  three  months  with- 
out being  able  to  (lir  one  way  or  other.  Two  oppofite 
winds  will  iometimes  make  a  calm.  This  is  frequently 
obfervcd  in  the  gulf  of  Mexico,  at  no  great  diftance 
from  the  fhore,  where  fome  guft  or  land  wind  will 
fo  poife  the  general  eafterly  wind,  as  to  produce  a  per- 
feft  calm. 

Calms  are  never  fo  great  on  the  ocean  as  on  the 
Mediterranean,  becaufe  the  flux  and  refliix  of  the 
former  keep  the  water  in  a  continual  agitation,  even 
where  there  is  no  wind  ;  whereas  there  being  no  tides 
in  the  latter,  the  calm  is  fometimes  fo  dead,  that  the 
face  of  the  water  is  as  clear  as  a  looking  glafs  ;  but 
iuch  calms  are  almoft  conftant  prefages  of  an  approach- 
ing ftorm.  On  the  coafts  about  Smyrna,  a  long  cahn 
;s  reputed  a  prognoftic  of  an  earthquake. 

It  is  not  uncommon  for  the  ve(rels  to  be  calmed,  or 
becalmed,  as  the  failors  exprefs  it,  in  the  road  of  the 
conftant  Levantine  winds,  in  places  where  they  ride 
near  the  land.  Thus  between  the  two  capes  of  Car- 
tooche  towards  the  main,  and  Cape  Antonio  in  Cuba, 
the  fea  is  narrow,  and  there  is  often  a  calm  produced 
by  fome  guft  of  a  land  wind,  that  poifes  the  Levantine 
wind,  and  renders  the  whole  perftftly  ftill  for  two  or 
three  days.  In  this  cafe,  the  current  that  runs  here  is 
of  ufe  to  the  veflTels,  if  it  fets  right  ;  when  it  fets  eafter- 
ly,  a  fhip  will  have  a  pafTage  in  three  or  four  days  to 
the  Havannah  ;  but  if  otherwife,  it  is  often  a  fortnight 
or  three  weeks  fail,  the  (liip  being  embayed  in  the  gulf 
of  Mexico. 

When  the  weather  is  perfeflly  calm,  no  wind  at  aU 
ftirring,  the  failors  try  which  way  the  cuiTcnt  fets,  by 
Vol.  V.  Part  I. 
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means  of  a  boat  which  they  fend  out,  and  which  will 
ride  at  anchor,  thougli  there  is  no  bottom  to  be  found, 
as  regularly  and  well  as  if  faftcned  by  the  ftrongeft  an- 
chor to  the  bottom.  The  method  is  this  :  they  row 
the  boat  to  a  little  diftai.ce  from  the  (hip,  a.id  then 
throw  over  their  plummet,  which  is  about  forty  pounds 
weight  ;  they  let  this  fi.k  to  about  two  iiundred  fa- 
thoms ;  and  then,  though  it  never  reaches  the  bottom, 
the  bout  will  turn  head  againft  the  current,  and  nde  aj 
(irmly  as  can  be. 

Calm  Latitudes,  in  fea  language,   are  fituated  in  the 
Atlantic  ocean,  belv.een  the  tropic  of  Cancer  and  the 
latitude  of  29*  N.  or  they  denote  the  fpace  that  lies  be-  - 
tween  the   trade   and   variable  winds,   becaufe  it  is  fre- 
quently lubjecl  to  calms  of  long  duration. 

CALMAR,  a  ftrong  fea  port  of  Sweden,  in  the 
province  of  Smaland,  divided  into  two  towns,  the  old 
and  the  new  ;  but  of  the  former  there  remains  only  the 
church  and  a  few  houfcs.  The  new  town  is  built  a 
little  way  from  the  other,  and  has  large  handfome 
honfes      E.  Long.  16.  15.  N.  Lat,  56.  48. 

CALMET,  Augustine,  one  of  the  moft  learned 
and  laborious  writers  of  the  1  Sth  century,  was  bom  at 
Mefnil  le  Horgne,  a  village  in  the  diocefe  of  Toul  ia 
France,  in  the  year  1672,  and  took  the  habit  of  the 
Benediciines  in  1688.  Among  the  many  works  he 
publithed  are,  1.  A  literal  expofition  in  French,  of  all 
the  books  in  the  Old  Teftament,  in  nine  volumes  folio, 
2.  An  hiftorical,  critical,  chronological,  geographicaJ, 
and  literal  diclicnary  of  the  Bible,  in  four  vols,  folio, 
enriclied  with  a  great  number  of  figures  of  Jewi(h  an- 
tiquities.  .S.  A  civil  and  ccclefiaftical  hiftory  of  Lor- 
rain,  three  vols,  folio.  4.  A  hiftoi-y  of  the  Old  and 
New  Teftament,  and  of  the  Jews,  in  two  vohmies  fo. 
lio,  and  feven  vols,  duodecimo.  5.  An  univerfal 
facred  and  profane  hiftoiy,  in  feveral  volumes  quarto. 
He  died  in  1757. 

CALMUCKS.     See  Kalmucks. 

CALNE,  a  town  of  Wilt(hire  in  England,  feated 
on  a  river  of  the  fame  name.  It  has  a  handfome  church, 
and  fends  two  members  to  parhament.  W.  Long.  1. 
59.  N.  Lat.  51.  00. 

CALNEH,  in  indent  Geography,  a  city  in  the  land 
of  Shinar,  built  by  Nimrod,  and  the  lafl  city  men. 
tioned  (Gen.  x.  10.)  as  belongi  ig  to  his  kingdom.  It 
is  believed  to  be  the  fame  with  Calno,  mentioned  in 
Ifaiah  (x.  9.)  and  with  Canneh  ia  Ezekiel  (xxvii  23.) 
with  ftill  greater  variation.  It  is  obfcrved,  that  it 
muft  have  been  fituated  in  Mffopota;nia,  fiace  tliefe 
prophets  join  it  with  Haran,  Eden  AITyrian,  and  Chil. 
mad,  which  carried  on  a  trade  with  Tyre.  It  is  faid 
by  the  Chaldee  interpreters,  as  alfo  by  Eufebius  and 
Jerome,  to  be  the  fame  with  Ctefiphon,  ftanding  upon 
the  Tigris,  about  three  miles  diftant  from  Selcucia, 
and  that  for  fome  time  it  was  the  capital  city  of  the 
Parthians. 

CALOGERI,  in  church  hiftory,  monks  of  the 
Greek  church,  divided  into  three  degrees  :  the  novices, 
called  archari  ;  the  ordinary  profefled,  called  microche- 
mi  ;  and  the  more  perfeft,  called  megahchemi  ;  they  are 
likewilc  divided  into  CKnobites,  anchorets,  and  reclufes. 
The  caenobites  are  employed  in  reciting  their  offices 
from  midnight  to  funfet,  they  are  obliged  to  make 
three  genuflexions  at  the  door  of  the  choir,  and,  return- 
ing, to  bow  to  the  right  and  to  the  left,  to  their  bre- 
L  threiTA 
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Calomel 

!l 

Calvart. 


tlirtn.  The  anchorets  retire  from  the  CDnrcrfiition  of 
the  world,  and  live  in  htrmitagcs  in  the  ntighboar- 
,  hcod  of  the  ir.oiinftei-ies  ;  they  cultivate  a  little  fpot 
of  ground,  and  never  go  ont  but  on  Suiulaysjand  holi- 
days to  perform  their  devotions  at  the  next  iti^nafcery. 
i^is  for  till'  reclufes,  ihcy  fhnt  thcmfelves  up  in  grottos 
and  caverns  on  the  tops  of  mountains,  which  they  never 
go  ont  off,  abandoni.iij  thcrr.felves  entirely  to  Provi- 
dence :  they  live  on  the  alms  lent  them  by  the  ncigli- 
bouring  monaftcries. 

•    CALOMEL,  or  dulcified  fublimate  of  mercury,  is  a 
eombination  of  mercury  v/ith  the  muriatic  acid,  in  the 
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oj   mircirj. 


prefent  nomenclature    called  a  fub-munate 
See  Pharmacy  ind  Chemistry  Index. 

CALOPHYLLUM.     See  Botany  Index. 

CALOTTE,  a  cap  or  coif  of  hair,  fatin,  or  other 
ftuff;  an  ecelcfiailical  ornament  in  mod  Popiili  coun- 
tries.    See  Cap. 

Calotte,  in  Anhttedare,  a  , round  cavity  or  de- 
preffure,  in  form  of  a  cap  or  cup,  lathed  and  plailered. 


ufed  to  di 


lifh  the  ri{c  or  elevation  of  a  moderate  cha- 


pel, cabinet,  alcove,  &c.  vhich  without  fuch  an  ex- 
pedient would  be  too  high  for  other  pieces  of  the  apart- 
ment. 

CALPE,  a  mountain  of  Andalulla  in  Spain  ;  at 
the  foot  of  which,  towards  th.e  fca,  f:.ands  the  town  of 
Gibraltar.  It  is  half  a  league  in  height  towards  the 
land,  and  fo  ftecp  that  there  is  no  approaching  it  on 
that  fide. 

CALPURNIUS,  Titus,  a  Latin  Sicilian  poet, 
lived  under  the  emperor  Carus  and  his  fon.  We  have 
feven  of  his  eclogues  remaining. 

CALQUING,  or  Calking,  a  term  ufed  in  paint- 
ing, &c.  v^here  the  back  fide  of  any  thing  is  covered 
ov^.r  with  a  black  ov  red  colour,  and  the  ilrokes,  or  lines 
traced  through  on  a  waxed  plate,  wall,  or  other  mat- 
ter, by  paflhig  lightly  o'ver  each  Itroke  of  the  dcfign 
with  a  point,  which  leaves  an  iir.preilion  of  the  colour 
on  the  plate  or  wall. 

CALTHA.  See  Botany  /hc/«.  There  is  only 
one  fpecies  known,  which  grows  naturally  in  moiil 
boggy  lands  in  many  parts  of  England  and  Scotland. 
The  flowers  gathered  before  they  expand,  and  pre- 
ferved  in  falted  vinegar,  are  a  good  fubftitute  for  ca- 
pers. The  juice  of  the  petals,  boiled  with  a  litde 
alum,  ftains  paper  yellow.  The  remarkable  yclknv- 
nefs  of  the  butter  in  fpring  is  fuppofed  to  be  caufed 
by  this  plant :  but  cows  will  i.ot  eat  it,  iinlefs  compell- 
ed by  extreme  hunger  ;  and  then,  Boerhaave  fays,  it 
cccafions  fuch  an  inflammation,  that  they  generally  die. 
Upon  May-day,  the  country  people  Itrew  the  flovrers  up- 
on the  pavment  before  their  doors.  Goats  and  Iheep  eat 
this  plant  ;  h.oifcs,  cows,  and  fwine,  refufe  it. 

CALTROP.     See  Tribut.us,  Botany  Index. 

Caltrop,  in  military  affairs,  an  inflrument  with 
four  iron  points,  difpcfed  in  a  triangular  form,  fo  tliat 
three  of  them  are  always  on  the  ground,  and  the  fourth 
in  the  air.  They  are  fcattercd  over  the  ground  where 
the  enemy's  cavalry  is  to  pafs,  fit  order  to  embarrafs 
them. 

CALVARL\,  in  Ar.alamy,  the  hairy  fcalp  or  upper 
part  of  the  head,  which,  either  by  dife.ile  or  old  age, 
grows  bald  firft. 

CALVART,  Denis,  a  celebrated  painter,  was 
born  51  Antwerp   in   155-;    and  ha,d  for  his  mafleis 


Prefprro  Fontana  a:'d  Lorenzo  Sabbatini.  He  opf.'.cd 
a  fchool  at  Bologna,  which  became  cerebrated  ;  and 
from  which  pi-oceeded  Guido,  Albani,  a.nd  other  great 
mailers.  Calvart  was  well  (killed  in  architeft'.nc,  per- 
fpeftive,  and  anatomy,  which  he  confidcred  as  ncccf- 
fary  to  a  painter,  and  tauglit  them  to  his  pupils.  liis 
principal  works  arc  at  Bologna,  Rome,  and  Reggio. 
Pie  died  at  Bologna  in  I6I9. 

CALVARY,  a  term  ufed  in  Catholic  countries  for 
a  kind  of  chapel  of  devotion  railed  on  a  hillock  near  a 
city,  in  memory  of  the  place  where  Jefus  Chrill  was 
crucified  near  the  city  of  Jenifalem.  The  word  comes 
from  ttie  Latin  calvar'ium  %  and  that  from  calvus,  bald, 
in  regard  the  top  ef  that  hillock  was  bare  and  deiUtule 
of  verdure  ;  which  is  alfo  fignified  by  the  PIsbrew  word 
gol^^otka.  Such  is  the  Calvary  of  St  Valerian  near  Paris  ; 
which  is  accompanied  with  feveral- little  chapels,  in 
each  of  which  is  reprefented  in  fciilpture  one  of  the 
myfteiies  ot  the  Paflion. 

Calvary,  in  Heraldry,  2.  crofs  fo  called,  becaufe  it 
refi^mbles  the  crois  on  which  our  Saviour  fuffered.  It 
is  always  fet  upon  Iteps. 

CALVERT,  Geouge,  afterv/ards  Lord  Baltimo'-e, 
was  bcrn  at  Kipling  in  Yoikfiiire  about  the  year  1582, 
and  educated  at  Oxford,  where  he  took  the  degree  of 
bachelor  of  arts,  and  afterwards  travelled.  At  his  re- 
turn, he  was  made  fecretary  to  Sir  Robert  Cecil  :  he 
was  afterwards  knighted,  and  in  1G18  appointed  one 
of  the  principal  fecretaries  of  ftate.  But  after  he  had 
enjoyed  that  poft  about  iive  years,  he  willingly  refigned 
it ;'  freely  owning  to  his  majeihy  that  he  was  become  a 
Roman  Catholic,  fo  that  he  mule  eith.er  be  w-anting  to 
his  truft,  or  violate  hia  confcience  in  difeharging-  hi^ 
office.  This  ingenuous  confefllon  fo  aft'efted  King 
.Tames,  that  he  continued  him  privy  counfellor  all  his 
reign,  and  the  fam.e  year  created  him  baron  of  Bal- 
timore in  the  kingdom  of  Ireland.  He  had  before 
obtained  a  patent  for  him  and  his  heirs,  for  the  pro- 
vince of  Avelon  in  New-foundland  :  but  that  being 
expofed  to  the  infults  of  the  French,  he  abandon- 
ed it,  and  afterwards  obtained  tl;c  grant  of  a  country 
on  the  north  part  of  Virginia  from  Charles  I.  who  call- 
ed it  Maryland,  in  honour  of  his  queen  :  but  he  died 
in  April  1  6t<2  (aged  aO),  before  the  patent  was  made 
out.  It  was,  however,  filled  up  to  his  fon  Cecil  Cal- 
vert Lord  Baltimore  ;  and  bears  date  June  20.  It)j2. 
It  is  held  from  the  crown  as  part  of  the  manor  of 
Windfor,  on  one  very  fi  '.gular  condition,  vi/.  to  pre- 
fent two  Indian  arrows  yearly,  on  Eailer  Tucfday,  at 
the  taftlc,  where  they  j're  kept  and  ihov.-n  to  vifitors. — 
His  liordiliip  wrote,  1.  A  Latin  poem  on  tiie  death  of 
'Sir  Henry  Upton.  'T.  Speeches  in  parliament.  3.  Va- 
rious letters  of  ibte.  4.  'I'he  anfwer  of  Tom  Tell-truth. 
5.  The  Practice  oi  Princes.  And,  t>.  The  Lamentatioa 
of  the  Kirk. 

CALVI,  a  town  of  the  province  of  Lavoro,  in  the 
kingdom  of  Naples,  fituated  near  the  fea,  about  fifteen 
miles  north  of,  the  city  of  Naples.  E.  Long.  \\\  45. 
N.  Lat.  4L  15. 

Calvi  isaifo  the  name  of  a  fca  port  in  the  ifland  of 
Corfica,  fituated  on  a  bay,  on  the  well  fide  of  the 
ilLnd,  about  40  miles  fouth-well  of  Baitia.  E.  Long. 
9.  5.  N-  Lat.  42.  Iti. 

CALVIN,   John,    the  celebrated   reformer  ot   the 
Chrillian  church  from  Romifii  fuperllitions  and  doctri- 
nal 
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iial  eiTOi-8,  and  founder  of  the  {e&  fince  called  Cahnnijls, 
■^  was  born  in  1509.  He  was  the  fon  of  a  cooper  cf 
Noyon  in  Picardy  ;  and  his  real  nam?  was  CJniiivin, 
which  1ie  choi'e  to  latinize  into  Cnlvimis,  ilyiing  hirn- 
fclf  in  the  title  page  to  his  fnil  work  (a  Commentary 
on  Seneca  t!e  cLnitiilin),  "  Lucius  Culvinu'-,,  Civis  Ro- 
maiius  i"  an  early  proof  of  his  pride,  at  about  'Ji  years 
cf  age.  Ill  I'j'-J,^,  he  was  reftor  of  i^ont  rEveqne;  and 
in  l.'ij-i-he  threw  up  this  benefice,  feparating  himfelf 
entirely  from  the  Romifli  church.  The  pcrfcculioa 
airaiiifc  the  Proleilants  in  France  (with  whom  he  was 
LOW  afTociated)  oblif,-ed  him  to  retire  to  Eafie  in  Swit- 
zerland; here  he  pubhdied  his  famous  Inilitutcs  of  the 
Chviilian  relij.'-ion  in  1535.-  The  following  year  he  was 
chofen  profelfor  of  divinity,  and  one  of  the  niiniilers  of 
liic  church  at  Geneva.  The  next  year,  viz.  L'j.'iT,  he 
iiiade  all  the  people  fclemnly  fwcar  lo  a  body  of  doc- 
trines ;  but  finding  that  religion  had  not  yet  had  any 
jjieat  influence  on  the  morals  of  the  people,  he,  airilled 
bv  other  minifters,  declared,  that  fnicc  ail  their  admo- 
iiitii.nis  and  warnings  had  proved  unfuccefsfnl,  they 
could  net  celebrate  the  holy  facramer.t  as  long  as  thefe 
difirdf  rs  reigned  ;  he  aifo  declared,  titcit  he  could  not 
Aibmit  to  fome  regulations  made  by  the  iynod  of  Borne. 
Upon  which  the  fyndics  having  fummoned  the  people, 
it  was  ordered  that  Caivin  and  two  other  minifters 
II  oidd  leave  the  city  within  two  days.  Upon  this  Crl- 
vi'.i  retired  to  Strafuurg,  where  I'.e  ellabhihed  a  French 
church,  of  which  he  was  the  firft  minifter,  and  was  al- 
fo  chofen  profeiTor  of  divinity  there.  Two  ycsrs  af- 
ter l;e  was  chofen  to  auill  at  the  diet  appointed  by  the 
emperor  to  meet  at  Worms  and  at  Ratiibnn  in  order 
to  appeafe  the  troubles  occafioned  by  the  difference  of 
itiigion.  He  went  with  Beucer,  and  entered  into  a 
conference  with  Melanfthon,  'i  he  people  of  Geneva 
now  entreated  him  to  return  ;  to  which  lie  conlented, 
and  arrived  at  Geneva,  September  13.  lol-l.  He 
began  with  eftabiiiliing  a  form  of  ecclefiaftical  difci- 
pline,  and  a  cohfiftorial  jurifdiclion,  with  the  power  of 
inflicting  all  kinds  of  canonical  punilhments.  This 
was  greatly  didikcd  by  many  perfons,  v^ho  imagined 
that  the  papal  tyranny  would  foon  be  revived.  Calvin, 
liowever,  alTerted  on  all  cccafions  the  rights  of  his 
conliilory  with  inflexible  ftriftnefs  ;  and  he  caufed  Mi- 
chael Servctus  to  be  burnt  at  the  ilake  for  writing 
againil  the  doftrine  of  the  Trinity.  But  though  the 
rigour  of  his  proceedings  fometimes  occaiioned  great 
tumults  in  the  city,  yet  nothing  could  lliake  his  llea- 
dinefs  and  infiexibilty.  Amongil  all  the  difturbances 
of  the  commonwealth,  he  took  care  of  the  foreign 
churches  in  England,  France,  Germany,  and  vt  Po- 
land ;  and  did  more  by  his  pen  than  his  prefence,  fend- 
ing his  advice  and  inftruC^ions  by  letter,  and  writing 
a  greater  number  of  books.  This  great  reformer  died 
on  tVie  27th  of  May  1564,  aged  55.  His  works  were 
printed  together  at  Amllerdam  in  1671,  in  nine  vo- 
lumes folio  ;  the  principal  of  which  ai-e  his  Inftitutions, 
in  I^atin,  the  belt  edition  of  wliich  is  that  of  Robert 
Stephens  in  1553,  in  foho  ;  and  his  Commentaries  on 
the  Holy  Scriptures. — Calvin  is  vmiverfally  allowed 
to  have  had  great  talents,  an  excellent  genius,  and  pro- 
found learning.  His  ilyle  is  grave  and  polite.  Inde- 
pendent of  his  fpiritual  pride,  his  morals  were  exem- 
plary ;  for  he  waS  pious,  lober,  chafte,  laborious,  and 
difmtereftfd.     But  his  memory  can   never  be   purified 


.      .v^,.,  v..v.^b»tu,  w.,         .—         ..^._       .-,         

3race  in  regeneration.  Justification  by  faith,  Per- 
itvERiNCE,  and  tlie  Trinity.     Sec  each  of  thefe  ar- 
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from  (he  (lain  of  bur.iing  Servelus  :  it  ill  became  a  Cal»irn«n. 
reformer  to  adopt  tlie  iv.oll  odious  pradlicc  of  the  cor-  Calvniist».^ 
rupt  church  of  Rome. 

CALVINISM,  the  dofliine  and  featiirent:)  of  Cal- 
vin and  his  followers.  Calvinifin  fubfills  in  itj  great- 
eil  purity  in  the  city  »f  Geneva  :  and  from  thence  it 
was  firll  propagated  into  Germany,  France,  the  United 
Provinces,  and  Enghnd.  In  France  it  was  abolifh- 
ed  by  the  revocation  of  the  edict  of  Nantz  in  16'85. 
It  has  been  the  prevailing  religion  in  the  United  Pro- 
vinces ever  fince  the  year  1571.  The  theological  fy- 
ftem  of  Calvin  was  adopted,  and  made  the  public  rule 
of  faith  in  Enghnd,  under  the  reign  cf  Edward  VI. 
and  the  church  of  Scotland  was  modelled  by  John 
Knox,   the  difciple   of  Calvin,   agrec?.bly  to  the   doc-  , 

trine,  rites,  and  form  of  ccc'eri;dlical  government,  eila- 
biirtied  at  Geneva.  In  Eng-land,  it  has  declined  fince 
the  time  of  Queen  Eli/abeth  ;  though  it  ftiU  fidififts, 
fome  fay  a  little  allayed,  in  the  articles  of  the  eftablifli- 
ed  church  ;  and  in  its  vigour  in  Scotland. 

The  diiliuguiluing  theological  tenets  of  Calvinifm, 
as  the  tenu  is  now  generally  applied,  refpccl  the  doc- 
tiines  of  Prf.dk stination,  or  particular  Election 
and  Rt'ROBATiON,  original  Sin,  particular  Redemp- 
tion, effjftual,  or,  as  fome  have  called  it,  inciiftible 
Gb 
si 
tides. 

_^Eefides  the  doclrinal  part  of  Calvin's  fyfl.em,  which, 
fo  far  as  it  difers  frohi  that  of  otlier  reformers  of  the 
fame  period,  princip:dly  regarded  the  abfolute  decree 
of  God;  whci-eby  the  future  and  eternal  condition  of 
the  human  race  was  determined  out  of  mere  fovcrcign 
pleafurc  and  free  will  ;  it  extended  likewife  to  the  dil- 
ciplire  and  government  of  the  Cliriftian  church,  the 
nature  of  the  Euchariil,  and  the  qualification  of  thefe 
who  were  entitled  to  the  participation  of  it.  Calvin 
confidered  every  church  as  a  feparate  and  independent 
body,  invefted  with  the  power  of  legislation  for  itfelf. 
He  propofed  that  it  fliould  be  governed  by  prefhytcries  ' 
and  fynods,  compcfcd  of  clergy  and  laity,  without 
biP.iops,  or  any  clerical  fubordination  ;  and  maintain- 
ed, that  the  province  of  the  civil  magiftrate  extended 
only  to  its  protefiion  and  outward  accommodation. 
In  order  to  facilitate  an  union  with  the  Lutheran  church, 
lie  acknowledged  a  real,  though  fpiritual,  prefence  cf 
Chrift,  in  the  EucharHl,  thjt  true  Chriilians  were  uni- 
ted to  the  man  Chrill  in  this  ordinance,  and  that  di- 
vine grace  was  conferred  upon  thim,  and  fealed  to 
them,  in  the  celebration  of  it  ;  and  he  confined  the 
privilege  of  communion  to  pious  and  regenerate  be- 
lievers. In  France  the  Calvinifts  are  diilingui/hed  by 
the  name  oi  Huguenots ^  and,  among  the  common  peo- 
ple, by  that  of  ParpaxUots.  In  Germany  they  are  con- 
founded with  the  l^utherans,  under  the  general  title 
Protcfavti  ;  only  fcmietimes  dillinguiflied  by  the  name 
Rcformril. 

CALVINISTS,  in  church  hiftory,  thofe  who  fol- 
low the  opinions  of  Calvin.  See  the  two  preceding 
articles. 

Crypto-CjiifiNisTS,  a  name  given  to  the  favourers 
of  Calvinifm  in  Saxony,  on  account  of  their  fecret  at- 
tachment to  the  Genevan  dodtrine  and  dlfciplme. 
Many  of  them  fuffered  by  the  decrees  cf  the  convoca- 
tion uf  Torgaw,  held  in  1  576.  The  Calvinifts  in  thcif 
L  'i  progrefs 
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Yulvitioi  progress  have  divided  into  various  branches,  or  Icflbr 

Calumet    ^''^■'- 
i  CALVISIUS,    Seth,   a  celebrated   German  chro- 

nologer   in   tlie   beginning  of  the    17th  century.      He 

wrote  JElenchiis   caleiidarli   Gregorian!,  et  duplex  calenda- 

ri't  meitoris  forma,   and  other  learned  works,   together 

■with  fome  excellent  ticatifes  on    mufic.      He   died   in 

ICI7,  aged  61. 

CALVITES,  or  Calvitium,  in  Medicine,  hald- 
»efs,  or  a  want  of  hair,  particularly  on  the  finciput, 
occafioned  by  the  moifture  of  the  head,  which  (hould 
feed  it,  being  dried  up,  by  fome  dileafe,  old  age, 
or  the  immoderate  ufe  of  powder,  &c.  Slo  Alo- 
pecia. 

CALUMET,  a  fymbolical  (nftrument  of  great  im- 
portance among  the  American  Indians. — It  is  m-thxng 
more  than  a  pipe,  whofe  bowl  is  generally  made  of  a 
foft  red  n.arble  :  the  tube  of  a  veiy  long  reed,  orna- 
mented with  the  wings  and  feathers  of  birds.  No  af- 
fair of  confequence  is  tranfafted  without  the  calumet. 
It  ever  appears  in  meetings  of  commerce  or  exchanges: 
in  congr  ITes  for  detemiining  of  peace  or  war  ;  and 
even  in  the  verj'  fury  of  a  battle.  The  acceptance  of  the 
calumet  is  a  mark  of  concurrence  with  the  terms  pro- 
pofed  ;  as  the  refulal  is  a  certain  mark  of  rejection. 
Even  in  the  rage  of  a  confiift  tliis  pipe  is  fometimes 
offered  ;  and  if  accepted,  the  weapons  of  deftruftion 
inftantly  drop  from  their  hands,  and  a  truce  enfues.  It 
feems  the  facrament  of  the  favnges  ;  for  no  compadl 
is  ever  violated  which  is  confirmed  by  a  whiff  from 
this  holy  reed.  When  they  treat  of  war,  the  pipe  and 
all  its  ornaments  are  ufuallv  red,  or  fometimes  red  on- 
ly on  one  fide.  The  fize  and  decorations  of  the  calu- 
met are  for  the  moll  part  proportioned  to  the  quality 
of  the  perfons  to  whom  they  are  prefented,  and  to  the 
importance  of  the  occafion.  The  calumet  of  peace  is 
different  from  that  of  war.  They  make  ufe  of  the  for- 
mer to  feal  their  alliances  and  treaties,  to  travel  with 
fafety,  and  to  receive  ftrangers ;  but  of  the  latter  to 
proclaim  war.  It  confiils  of  a  red  ftune,  like  marble, 
formed  into  a  cavity  refembhng  the  head  of  a  tobacco 
pipe,  and  fixed  to  a  hollow  reed.  They  adorn  it  with 
feathers  of  various  colours  ;  and  name  it  the  calumet 
of  the  fun,  to  wliich  lurainarj'  they  prefent  it,  in  ex- 
peftation  of  thereby  obtaining  a  change  of  weather  as 
often  as  they  defire.  From  the  winged  ornaments  of 
the  calumet,  and  its  conciliating  ufes,  writers  compare 
it  to  the  caduceus  of  Mercur)',  which  was  carried  by 
the  caduceatores,  or  raeflengers  of  peace,  with  terms 
to  the  hoftile  ftates.  It  is  Angular,  that  the  moft  re- 
mote nations,  and  the  moft  oppofite  in  their  other 
cuftoms  and  manners,  fnould  in  fome  things  have, 
as  it  were,  a  certain  confcnt  of  thought.  The  Greeks 
and  the  Americans  had  the  fame  idea,  in  the  inven- 
tion of  the  caduceus  of  the  one,  and  the  calumet  of  the 
other. 

Dame  of  the  C.ilvmrt,  is  a  folemn  rite  among  the 
Indians  on  various  occafions.  They  dare  not  wafh 
themfelves  in  rivers  in  the  beginning  of  fummer,  nor 
tafte  of  the  new  fiuits,  without  performing  it ;  and 
the  fame  ceremony  always  confirms  a  peace  or  precedes 
a  war.  It  is  perfoi-med  in  the  winter  time  in  their 
cabins,  and  in  fummer  in  the  open  fields.  For  this 
purpofe  they  choofe  a  fpot  among  trees  to  fhade 
them  from  the  heat  of  the  fun,   and  lay  in  the  middle 


a  large  mat,  as  a  carpet,  fetting  upon  it  the  monitor, 
or  god,  of  the  ciiief  of  the  company.  On  the  right 
hand  of  this  image  they  place  the  calumet,  as  their 
grent  deity,  erecting  around  it  a  kind  of  trophy  with 
their  arms.  Things  being  thus  difpofed,  and  the  hour 
oi  dancing  come,  thofe  who  arc  to  fing  take  the  moil 
honourable  feats  under  the  fhade  of  the  trees.  The 
company  is  then  ranged  round,  every  one,  before  he  fits 
down,  faluli;ig  the  monitor,  which  is  done  by  blowing 
upon  it  tlie  fmoke  of  their  tobacco.  Each  perfon  next 
receives  the  calumet  in  rotation,  and  holdinor  it  with 
both  hands,  dances  to  the  cadence  of  the  vocal  mufic, 
which  is  accompanied  with  the  beating  of  a  fort  of 
drum.  During  this  exercile,  he  gives  a  fignal  to  one 
of  their  warriors,  who  takes  a  bow,  arrow,  and  axe, 
from  the  trophies  already  mentioned,  and  fights  him; 
the  former  defending  himfelf  with  the  caliunet  only, 
and  both  of  them  dancing  all  the  while.  This  mock  en- 
gagement being  over,  he  who  holds  the  calumet  makes 
a  fpeech,  in  v/hich  he  gives  an  account  of  the  battles 
he  has  fought,  and  the  prifoners  he  has  taken,  and 
then  receives  a  cloak,  or  fome  other  prefent,  from  the 
chief  of  the  ball.  He  then  refigns  the  calumet  to  ano- 
ther, who,  having  ac^ed  a  fimilar  part,  delivers  it  to  a 
third,  who  afterwards  gives  it  to  his  neighbour,  till  at 
laft  the  inilrument  returns  to  the  perfon  that  began  the 
ceremony,  who  prefents  it  to  the  nation  invited  to  the 
feaft,  as  a  mark  of  their  fviendfhip,  and  a  confirmation 
of  their  alliance,  when  this  is  the  occaliou  of  the  en- 
tertainment. 

CALUMNY,  the  crime  of  accufing  another  falfcly, 
and  knowingly  fo,  oY  fome  heinous  offence. 

Onlh  of  CjiuMUr,  Juramentum  (or  rather  Jusju- 
randum)  Calumnia,  among  civilians  and  canonilfs,  was 
an  oath  which  both  parties  in  a  caufe  were  obliged  to 
take  ;  the  plaintiff  that  he  did  not  bring  his  charge, 
and  tlie  defendant  that  he  did  not  deny  it,  with  a  defign 
to  abufe  each  other,  but  becaufe  they  believed  their 
caufe  was  juft  and  good  ;  that  they  would  not  deny 
the  truth,  nor  create  unneceffary  delays,  nor  offer  the 
judge  or  evidence  any  gifts  or  bribes.  If  the  plaintiff 
rcfnfed  this  oath,  the  complaint  or  libel  was  difmiffed  ; 
if  the  defendant,  it  was  taken  pro  confejfo.  This  cuilom 
was  taken  from  the  ancient  athletae  ;  who,  before  they 
engaged,  were  to  fwear  that  they  had  no  malice,  nor 
would  ufe  any  unfair  means  for  overcoming  each  other. 
The  juramentum  calumnid  is  much  dilufed,  as  a  great 
occafion  of  perjury.  Anciently  the  advocates  and 
prodlors  alfo  took  tliis  oath  ;  but  of  late  it  is  difpenfed 
with,  and  thought  fufficient  that  they  take  it  once  for 
all  at  their  firft  admiffion  to  praclice.  See  alio  Law, 
Part  III.  N°  c'xxxiv.  7. 

CALVUS,  Cornelius  Licimus,  a  celebrated  Ro- 
man orator,  was  the  friend  of  Catullus  ;  and  flourilhed 
G-i  B.  C.      Catiillua,  Ovid,  and  Horace,  fpeak  of  him. 

CALX  properly  fignines  lime,  but  has  been  ufed  by 
chemifts  and  phyficians  for  a  line  powder  i-emaining 
after  the  calculation  of  metals.  All  metalhc  calces 
are  found  to  weigh  more  than  the  metal  from  wliich 
thev  were  originally  produced.  This  arifes  fiora  the 
metal  having  combined  with  oxygen  during  the  pro- 
cefs  of  calcination  or  burning ;  and  hence  in  the  pre- 
fent chemical  nomenclature  they  are  called  oxides. 

C.iix  Nalii'a,  in  Natural  Hijlory,  a  kind  of  marly 
earth,  of  a  dead  whitifh  colour,  which,  if  thrown  into 

water, 
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wattr,  makes  a  confiderable  bubbling  aiiJ  hiffiiig  uoife, 
and  h:i  j,  without  previous  biirniiu;;,  the  quality  of  mak- 
,  iug  a  cement  like  lime  or  pLfter  of  Pans. 

C.iiy  Vtva  or  Qukl-Ume,  tliat  whereon  no  water 
has  been  caft,  in  contradiftinftion  to  lime  which  has 
been  (l:ikeJ  hr  pouring  water  on  it. 

CALYBITES,  the  inhabitants  of  a  cottage,  an  ap- 
pellation given  to  divers  faints  on  accovint  of  their  long 
refidcnce  in  feme  hut,  by  w-ay  of  mortification. 

The  word  is  formed  from  xa-Xu-rri  tego,  I  cover  ; 
whence  n^XiJn,  a   little  col. — The  Romifh    church  com- 
memorates St  John  tlic  Calybite   on  the    15th   of  De- 
cember. 

CALYCANTHEMy^,  in  Botiwy,  an  order  of 
plants  in  the  FragmetiJa  melhodi  naturalis  of  Linnaeus, 
in  which  are  the  following  genera,  viz.  epiloblum, 
Oenothera,  jufilxa,  ludivigia,  oldenlaudia,  ifnarda,  &c. 
See  BiiTANY,  Natural  Orders. 

CALYCANTHUS.     See  Botany  Index. 

CALYCIFLORjE,  in  Botany,  the  16th  order  in 
Linnxus's  Fragmenta  methodi  naturalis,  confifting  of 
plants  which,  as  the  title  imports,  have  the  ftamina 
(the  flower  1  inferted  into  the  calyx.  This  order  con- 
tains the  following  genera,  viz.  eleagnus,  hippophae, 
ofyrls,  and  trophis.      See  Botany. 

CALYCIST^,  (from  calyx  the  flower-cup),  fyfte- 
matic  botanift.,  fo  termed  by  Linnaeus,  who  have  ar- 
ranged all  vegetables  from  the  different  fpecics,  ftruc- 
ture,  and  other  circumftances,  of  the  calyx  or  flower- 
cup.  The  only  fyflems  of  this  kind  are  the  Charaher 
Planlarum  Novus,  a  pofthumous  work  of  Magnolius, 
profeflor  of  hi-tany  at  Montpeller,  publifhed  in  1720; 
and  Linuacus's  Methodus  Calycitia,  publlUied  in  his 
Climes  Plantarum,  at  Leyden,  in  1738.  See  Botany 
Hijlory. 

CALYDON,  in  Ancient  Geography,  a  town  of  jEto- 
lia,  lituated  feven  miles  and  a  half  from  the  fea,  and 
divided  by  the  river  Evenus  ;  the  country  was  anciently 
called  JEolis,  from  the  iEolians  its  inhabitants.  This 
country  was  famous  for  the  ilory  of  Meleager  and  the 
Calydonian  boar. 

CALYPSO,  in  fabulous  hiftory,  a  goddefs,  wlio 
was  the  daughter  of  Oceanus  and  Tethys,  or,  as  others 
fay,  of  Atlas.  She  was  queen  of  the  ifland  of  Ogygia, 
which  from  her  was  called  the  idand  of  Ca/yp/o.  Ac- 
cording to  Homer,  UlyfTes  fuffcred  fhipwreck  on  her 
coa'.t,  and  ftaid  with  her  feveral  years. 

CALYPTRA,  among  botanifls,  a  thin  membrana- 
ceous involucrum,  ufually  of  a  conic  figure,  which  co- 
vers the  parts  of  friiclification.  The  capfules  of  mofl 
oi  tlic  motT's  have  calyptnc. 

CALYX,  among  botanifls,  a  general  term  exprcf- 
fing  the  cup  of  a  flower,  or  that  part  of  a  plant  which 
lurrounds  and  fupports  the  other  parts  of  the  flower. 

1  he  cups  of  flowers  are  very  various  in  their  flruc- 
ture,  and  on  that  account diflingulihed  by  feveral  names, 
Wi  peria.itliijm,  involucrum, /pat/ju,  gluina,  Sec.  See  Bo- 
tany. 

CALZADA,  a  town  of  Old  Caflile  in  Spain,  feat- 
ed  on  the  river  Leglera.  W.  Long.  2.  47.  N.  Lai. 
42.  12. 

CAM^A,  in  Natural  Bi/lory,  a  genus  of  the  femi- 
pellncid  gems,  approaching  to  the  onyx  fbuiture,  be- 
wg  compcfed-  of  -iotic';,^  and  formed   on   a   crvlblline 


bafis  :   but  having  their  zones  very  broad    and   thick,   Cam»icu' 
and  laid  alternately  one  on  another,   with   no  common  " 

matter   between  ;    ufually   lefs   tranfparent,   and    more      jj^^^^ 
debafed  with  earth,  than  the  onyxes.  i.     ^        ' 

1.  One  fpecics  of  tlie  camaea  is  the  dull-looking 
onyx,  with  broad,  black,  and  white  zones  ;  and  is  the 
camxa  of  the  moderns,  and  the  Arabian  onyx.  This 
fpccies  is  found  in  Egypt,  Arabia,  Perfia,  and  the  Eail- 
Lidies.  2.  Another  fpeciea  of  the  camxa  is  the  dull 
broad-zoned,  green  and  white  canixa,  or  the  jafpi- 
camsEO  of  the  Italians  :  it  is  found  in  the  Eaft  Ir.dies,  and 
in  fome  parts  of  America.  3.  The  third  is  the  hard 
c.'imsea,  with  broad  white  and  chefnut-colourcd  veins. 
4.  The  hard  caniKa,  with  bluifii,  white,  and  flefh-co- 
loured  broad  veins,  being  the  fardonyx  of  Pliny's  time, 
only  brought  from  the  Eaft  Indies. 

CAMAIEU,  or  Camay tu,  a  word  ufed  to  exprefs 
a  peculiar  fort  of  onyx  :  alfo  by  fome  to  exprefs  a 
ffone,  whereon  are  found  various  figures,  and  repre- 
fentations  of  landfcapcs,  &c.  formed  by  a  kind  of  lufus 
naturic,  fo  as  to  exhibit  pictures  without  painting. 
The  word  comes  from  camahui/i,  a  name  the  Orientals 
give  to  the  onyx,  when  they  find,  in  preparing  it, 
another  colour  ;  as  who  fiiould  fay,  a  fecond Jlone.  It  is 
of  thefe  camaieux  Pliny  is  to  be  underllood  when  he 
fpeaks  of  the  manifold  piclure  of  gems,  ai.d  the  party- 
coloured  fpots  of  precious  ftones  :  Gemmarum  piclura 
tarn  multiplex  lapidumque  tarn  dijcolores  maculx. 

CaMaieu  is  alfo  applied  by  others  to  thofe  precious 
flones,  as  onyxes,  cornelians,  and  agates,  whereon  tlie 
lapidaries  employ  their  art  to  aid  nature,  and  perfect 
tliefe  rcprefentations.      See  Cam/EA. 

Camaieu  is  alfo  frequently  applied  to  any  kind  of 
gem,  whereon  figures  may  be  engraved  either  indent- 
edly  or  in  relievo,  in  this  fenfe  the  lapidaries  of  Paris- 
are  called  hi  their  ftatutes,  cutters  of  camaxeux. 

A  fociety  of  learned  men  at  Florence  undertook  to 
procure  all  the  cameos  or  camayeu.x  and  intaglios  in  the 
great  duke's  gallery  to  be  engraven  ;  and  began  to 
draw  the  heads  of  divers  emperors  in  cameos. 

Camaieu  is  alfo  ufed  for  a  painting,  wherein  there 
is  only  one  colour  ;  and  where  the  lights  and  fhadows 
are  of  gold,  wrought  on  a  golden  or  azure  ground. 
When  the  ground  is  yellow,  the  French  call  it  cirage  ; 
when  gray,  griffaile.  This  kind  of  work  is  chiefly 
ufed  to  reprefent  bafTo  relievos  :  the  Greeks  call  pieces 
of  this  fort  t^'fXVI^*-**' 

CAMALDULIANS,  Camaldunians,  or  Ca- 
MALDOLiTEs,  an  order  of  religious,  founded  by  Ro- 
muald,  an  Italian  fanatic,  in  1025,  in  the  horrible 
flefert  of  Camaldoll,  otherwife  called  Campo  Malduli, 
fituated  in  the  Rate  of  Florence,  on  the  Appennines, 
Their  rule  is  that  of  St  Bcnedirt  ;  and  their  houfes,. 
by  the  ftatutes,  aie  never  to  be  lefs  than  five  leagues 
from  cities.  The  Camaldulians  have  not  borne  that 
title  from  the  beginning  of  their  order  ;  till  the  clofe 
of  the  eleventh  century  they  were  called  Romualdins, 
from  the  name  of  their  founder.  Till  that  time,  Ca- 
malduliait  was  a  particular  name  for  thofe  of  the  dcfcrt 
Camaldoll  ;  and  D.  Cirandi  oblerves,  was  not  given  to 
the  whole  order  in  regard  it  was  in  this  monaflery  that 
the  order  commenced,  but  becaufe  the  regulation  was 
bcft  maintained  here. 

Guido  Graiidi,  mathematician  of  the  grand  duke  of 

Tufcanv, 


Cumalbdu- 
num. 

II. 
•C^imarina. 
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Tufcaiiy,  and  a  monk  of  th'u  order,  has  pjblin  e.i  Cd- 
mnUuHan  DiiTertations,  t  n  the  origin  and  eftab!  rtiment 
of  it. 

The  Cumahlulites  were  diftingnifhcd  into  two  clafTos, 
of  which  the  one  were  coENOiuTts,  a;id  the   other 

EREMITES. 

CAMALODUNUiM,  in  Amicr.!  Geosi\,j,!,y,  a 
town  of  the  Trinolnntcs,  the  fii-fl:  Roman  colon/  in 
Britain,  of  veterans  unJor  the  emperor.  From  tlie  Iti- 
reraries  it  appears  to  liave  ftood  where  now  Maiden 
ilands.      It   continued  to   be  an  open    place  nnder  the 
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Caiv.jraiia,  fiLuatcd  in  a  beautiful  plain,  under  tlir  very 
walls  of  Camarina,  and  of  a  triangular  form. 

CAMAYEU.     See  C^maieu. 

CAMBAIA,  orCAr:?AV,  a  tovrn  of  Afii,  in  I,i- 
dia,  and  in  the  penir.fula  on  this  fide  the  Gunge?  ;  ca- 
pital of  a  province  of  the  fame  name  ;  but  more  com- 
nionly  called  Gii'irra:.  It  ia  feated  at  the  bottom  of 
a  gulf  of  the  fame  name,  on  a  fmai!  river;  is  a  l.irj;e 
place  with  high  wall:,  and  l;as  a  pretty  g-jod  traJcv 
1  he  prudiift  and  rr.anv.faCLUrcs  are  interior  to  few 
towns    in   Irdia,  for  it  abomtds    in  corn,    cattle,   and 


Romans  ;  a  place  of  plcafure  rather  tlian  ilrength  ;   yet  fiik  ;  and  cor.iclian  and  sgate  ftones  aro  fuund  in  its  ri 

r.ot  unadorned  with  fplcndid  works,  as   a  theatre  and  vers.      The  inhabitant-,  are  noted  for  embroidery  ;  and 

a  temple  of  Claudius  :  which  the  Brito?:S  conildered  as  fome  of  their  qni'ts   hive  been   valued   at  4'!l.      It  U 

badges  of  llavery,  and  which  gave  rife  to  feveral  fedi-  f.ibjedl  to  the  Great   I.Iogid.      E.  Long.   72.    15.   N. 

tions  and  commotions.      It  (lands  on  a  bay  of  the  fea,  Lat.  ^2.  SO.  ^       "  . 

at  the  mouth  of  the  Chelmer,  in  the  county  of  Effex  :  CAMS  •■^ YES,    in  commerce,  cotton    cloths  m.ad<' 

the  modern  name  is  curtailed  from  the  ancient.  at  Bengal,  Madras,  and  fome  otiier  places  on  the  coaft 


CAMARANA,  an  ifiand  of  Arabia,   in   the    Red      of    Coromandei.     Tii 


are    proper  for  t'le    trade 


fea,  whofe  inhabitants  are  little  and  black.  It  is  the  Marfeilles,  whither  the  Enghfli-at  M;idi-?.s  fend  great 
heft  of  all  the  iflands  in  this  fea,  and  here  they  iiih  for  numbers  of  them.  Many  are  alfo  inr^-orted  i;;to  H.jI- 
coral  and  pearls.      N.  Lat.  l.'j.  0.  "      " 

CAMASSEI,  or  Camace,  Andrea,  painter  of  hi- 
ftor)^  and  landfcape,  was  born  at  Bevagna,  and  at  fnfl 
IcArncd  the  principles  of  defign  and  colouring  from 
Domenichino  ;  but  afterwards  he  ftudied  in  the  fchool 
of  Andrea  Sacchi,  and  proved  a  very  great  painter. 
He  was  employed  in  St  Peter's  at  Rome,  as  alfo  at  St 
John  Lateran  ;  and  his  woiks  are  extremely  admired, 
ior  the  fweetnefs  of  his  colouring,  the  elegance  of  his 
thoughts  and  defign,  and  likewife  for  he  delicacy  of  his 
pencil.  Sandrart  laments  that  the  world  was  deprived 
cf  fo  promifing  a  genius,  in  the  very  bloom  of  life, 
when  his  reputation  was  daily  advancing.  He" died  in 
1657.     At  St  John  Lateran  are  to  be  feen,  the  Battle 


land. 

CAMBER,  according  to  our  monkilK  lii.^orians, 
one  of  the  three  fons  of  Brute,  who,  upon  his  father's 
death,  had  that  part  of  Britain  affigncd  him  for  his 
fliare,  called  from  him  Comlrin,  now  Wales. 

CjMHRR-Beani,  among  builders,  a  piece  of  tin.bcr 
in  an  edtfice  cut  archwife,  ur  with  an  ohtufe  angle  in 
the  middle,  commonly  ufed  in  platforms,  as  chun-h 
leads,  and  on  other  occahons  where  long  and  llroiig 
beams  are  required. 

CAMBERED  decks,  among  (liip-builders.  Tlie 
deck  or  flooring  of  a  iliip  is  faid  to  be  cambered, 
or  to  lie  cambering,  when  it  is  higher  in  tl.e  middle 
of   the  {hip's  length,    and    droops    tov.-ards   the    ftem 


cf  Conftantine  and  Maxentius  ;     and  the  Triumph  of     and  ilcrn,  or  the  two  ends.     Alfo  when  it  lies  irregu. 

lar  ;  a  circumftance  which  renders  the  fliip  very  unfit 
for  war. 

CAMBERT,  a  French  mufician  in  the  17th-cen- 
tury, was  at  fnil  admired  for  llie  manner  in  v  hich  he 
touched  the  organ,  and  became  fuperintendant  of  the 
mufic  to  Anne  of  Auftria  the  queen  n'.other.  The 
Abbe  Perin  alTociated  him  in  the  privilege  he  obtained 

of  the  Nervii,    a  people  of  Gallia  Belgica,    (  Antonine,      of  his  majefty,  of  fetting  up  an  opera  in  1669.     Cam- 


Conftantine  ;  which  are  noble  and  grand  compolitions  ; 
and  they  afford  fufficient  proofs  of  the  happinefs  of  his 
invention,  and  the  correftnefs  of  his  execution.  Alfo 
at  Wilton,  tlie  feat  of  the  earl  of  Pembroke,  there  is  a 
pifture  of  Venus  with  the  Graces,  faid  to  be  by  the 
hand  of  Camaflei. 

CAMARCUM,   in  Jtu-ieri.'   Geography,  the  capital 


Peutinger)  ;  before  whole  time  no  mention  was  made 
of  it.  Now  •  Cambray,  capital  of  the  Cambrelis,  in 
French  Flanders.     E.  Long.  3.  15.  Lat.  50.  15. 

CAMARINA,  in  Jndent  Gtography,  a  city  of  Si- 
cily, built  by  the  Syracnfans  on  an  eminence  near  tlie 
fea,  in  the  fouth  of  Sicily,  to  the  weft  of  the  promon- 
tory Pachyrium,  between  two  rivers,  the  Hipparis  and 
Oarjus.  Of  fo  famous  a  city  nothing  now  remains  but 
its  name  and  ancient  walls,  a  niile  and  a  half  in  com- 
pafs,  with  the  (light  i-einaina  of  houfts :  now  called 
Camiiraua. 

Cau.^rika  Palus,  a  mardi  or  lake,  near  the  city  Ca- 
marina, and  from  which  it  took  its  name.  '   In  a  time  of 


bert  fet  to  mufic  two  paftorals,  one  entitled  Pumona, 
the  other  Ariadne.,  which  were  the  (irft  operas  given  in 
France.  He  alio  wrote  a  piece  entitled  The  pains  and 
plcaj'ures  of  love.  Thefe  pieces  pleafcd  the  pirblic  ;  yet 
in  IG72,  LuUy  obtaining  the  privilege  of  the  opei'a, 
Cambert  was  obliged  to  come  to  England,  where  he 
became  fuptrintendant  of  tlie  nnific  to  King  Charles  II. 
and  died  there  in  1677' 

CAMBIO,  an  Italian  vord  which  fignifics  exchange, 
comnnnly  ufed  in  Pi'ovence,  and  in  fume  otiitr  coun- 
tries, particuiariv  Holland. 

CAMBIST,  a  name  given  in  France  to  thofe  who 
trade  in  notes  and  bills  of  exchange.      The  word  rni;.'- 


drought,  the  ftench  of  the  lake  produced  a  pelHlence  ;  lifi,  though  a  term  of  antiquity,  is  even  now  a  tecluiicat 

upon  which  the  inhabitants  confulted  the  oracle,  whether  word,  of  feme  ufe  among  merchants,  trader's,  and  bank- 

they  (honld  not  quite  drain   it.      The  oracle  diffuaded  ers.  ■    Sbmo  derive  it  fi-om   the    Latin   Mriibkim,   or  ra- 

them  J   they  notwitliftanding  di-ained   it,  and  opened  a  ther  cambio. 

way  for  their  enemies   to  come  and  plr.nder  t'rcir  city  :  CAMBLET,   or  Chamblet,   a  ftutf  fometimes  of 

hence  the  pi-overb  Ne  n:ove.::t   Camarinam,   that  is,  not  wool,    fometimes    ftlk,   and    fometimes    hair,    cfpecial- 

to  remove  one  evil  to  bring  on  a  greater.     Now  Lago  di  ly    that   cf  g"ats,    with  wool  or  filk  :    in  fome,   the 

/  '                                       warp 
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wavp  is  filk  and  v/ocl   twilled  together,  2n<l   t!ie  woof 
iiair. 

Tl'.e  true  or  orientnl  camblct  is  made  of  tlie  pure 
I'lir  of  a  foit  cf  nfoat,  frequent  a'oout  Angora,  and 
which  makes  t'^e  liclies  of  that  city,  all  tl'.e  inhabitants 
vrhtrecf  are  employed  in  the  manafaflure  and  com- 
merce of  camWets.  It  is  certaiii  \vs  iind  mentioned  iii 
middle-age  writers  (luEs  made  of  camels  hair,  un- 
der the  denominations  of  camelelum  and  c/imflitt:itn, 
whence  probably  the  origin  of  the  term  ;  bi't  liiefe 
are  reprefentcd  as  Krangely  coarfe,  rough,  and  prickly, 
and  f'-oiTi  to  have  been  chioHy  ufed  among  tlic  nwnks  by 
way  pf  mortification,  as  the  l;air  ll-.in  of  latter  tin-.es. 

"\Vc  have  no  canibl.'ls  rnada  in  Eaope  of  the  f^oat". 
hair  alone  ;  even  at  Bruffels,  they  find  it  necelfary  to 
add  a  mixture  of  woollen  thread. 

England,  France,  Holland,  aod  Flanders,  ars  the 
chief  places  of  this  manufacture.  Uruffels  exceeds  th.cm 
ell  in  the  beauty  and  qu.dity  of  its-  caaiblets  :  thofe  of 
England  nre  reputed  the  fecond. 

Figured  Cjmp/.f.ts,  are  thole  of  one  colour,  whereoiv 
are  llamped  various  figures,  flowers,  foliage,  &e.  by 
means  of  hot  iron",  which  are  a  kind  of  moulds,  palled 
together  vv-ith  the  ftuiT  nnder  a  prefs.  Thefe  are  chief- 
ly brought  from  At.iieri3  and  Flandcro ;  the  commerce 
of  tliefe  was  ancisivtly  much  n:ore  coniid«rable  than  a.%. 
prefet.t. 

J'/atcred  C.ixiBLtTs,  tliofc  which,  after  weaxing,  re- 
ceive a  certain  preparation  v.Hth  water  ;  and  are  after- 
wards pnfled  under  a  hot  prcfs,  which  gives  them  a 
fmcothnefs  and  luftre. 

IVai-ed  CA?:ST.RTi,  are  thofe  wherson  wa-^es  are  im- 
pvefTed,  as  on  tabbies  ;  by  means  of  a  calendar,  under, 
which  tlicy  ai-e  paffed  and  repaJfcd  feveral  times. 

The  manufadureri,  &c.  cf  cambiets  are  to  take  care 
they  do  not  acquire  any  falfe  and  needlefs  plaits  ;  it 
being  aim.oft  imp&fuble  to  get  them  out  again.  This 
is  nctorious  even  to  a  proverb  ;  we  fay  a  perfoti  is  like 
cimblet  He  has  taken  his  plait. 

CAMBODIA,  a  kingdom  of  Afia,  In  the  Eaft  In- 
dies, bounded  on  the  north  by  the  kingdom  of  Laos, 
on  the  call  by  Cochin-China  and  Chiapa,  and  on  the 
foulh  and  \veft  by  the  gulf  and  kingdom  of  Siam  ;. 
divided  by  a  large  river  called  Mecon.  Tiie  capital 
town  is  cf  the  fame  name,  feat?d  on  the  weftern  fliore 
(if  the  faid  river,  about  150  miles  north  of  its  mouth. 
This  country  is  annually  overflowed  in  the  niinv 
(eafon,  between  June  ;uid  Oftober ;  and  its  produc- 
tions a;-.d  fruits  are  much  the  fame  with  thofc  ufualiy 
fr.und  between  the  tropics.  E.  Long.  lO-t-  15.  N.  Lat. 
12.  40. 

CAMBODUNUM,  (Itinerary);  a  town  of  the  Bri- 
srantcs  in  Britain  ;  now  in  ruins,  naa"-  Almonbury  in 
Yorkftiire.  Wtftcheftcr,  (Talbot.)  Alfo  a  town  of 
Vindclicia,  on  the  Cambus  ;  now  Kempten  in  Suabia. 

CAMCOGIA,  in  Batnny  :  A  gei»us  of  the  monogy- 
r;ia  order,  belonging  to  the  polyandria  clafs  of  plants  ; 
ar.d  in  the  r.atiu-al  method  ranking  under  the  3Sth  or- 
der, Trkoccx.  The  corolla  is  tctrapetalous  ;  the  calvx 
tetraphyllous;'and  the  fruit  is  a  pome  v.'ilh  eight  cells, 
and  fofitarj-  feeds.  There  is  but  one  fpccies,  the 
gutta,  a  native  of  India,  which  yields  the  gum-rcfm 
known  by  the  name  of  gamboge  in  the  fiiops.  See 
Gamkoge. 


CAMDRASINES,    in  cnmracrcc,    fine  linen  made    Cambra- 
in   Egypt,  of   which  there  is    a  conflderable  trade  at      ""''* 
Cairo,  Alexandria,    and    Rofetta,    or   Rafchit.      They  Csmbric 
are  called  camlrqfnes  from  their  rofemblance  to-  cam- 1  ,    .  ^     ,  1 
brics. 

C.'aMSRAY,  an  archiepifoop.il  city,  the  capital  of 
the  Cambrtlis,  in  t'le  Low  Countries,  feated  on  the 
bcheldt.  It  is  defended  by  good  fortifications,  and 
has  a  fort  on  the  fide  of  the  river ;  and  as  the  land  is 
low  on  that  fide,  they  can  lay  the  adjacent  parts  under 
water  by  means  of  fluices.  Its  ditches  are  large  and 
d.:ep,  and  thofe  of  the  citadel  are  cut  into  a  rock.  Clo- 
dicn  became  ma.ler  cf  Cambray  in  44-5.  The  Danes 
liurnt  it  afterwards ;  fincc  which  time  it  became  a  free 
iinrerial  city.  It  has  been  the  fuhjeft  of  contefb  Iie- 
tv.'een  the  emperors,  the  kings  of  France,  and  the  earls 
cf  Flanders.  Francis  I.  let  it  remain  i;cutral  during 
the  war  with  Charles  V.  but  this  laft  took  poiTeiTion  of 
it  ill  15'j-S.  After  this  it  was  given  to  John  of  Mont- 
hic  by  Hcn:-yIIl.  of  France,  whom  he  created  prince 
of  C:r.r.bray  ;  but  the  Spaniards  took  it  from  Montluc 
ii  1593,  v/hich  broke  his  heart.  It  continued  under 
the  dominion  cf  the  houfe  of  Auilria  till  1677,  when 
the  king  of  France  became  mailer  of  it,  in  whcfe 
hands  it  has  continued  ever  fince. 

The  buildings  of  Cambray  are  tolerably  handfotre, 
and  the  greets  fine  and  fpacious.  The  place  or  fquare 
ior  anns  is  of  an  extraordinary  largencfs,  and  capable 
of  receiving  the  whole  garrifon  in  order  of  battle.  The 
cath.^ui-al  dedicated  to  the  Virgin  Maiy  is  one  of  the 
fined  in  Europe.  The  body  cf  the  church  is  very  large, 
and  there  are  rich  chapels,  the  pillars  of  which  are 
adorned  v.-ich  marble  «*)mbs  that  arc  of  exquifite  work- 
man (liip,  and   add   greatly  to   the  beauty  of  the  place. 

There  are  two  galleries,  one  of  which  is  of  copper, 
finely  wrought.  The  door  of  the  choir  is  of  the  fame 
metal,  and  well  carved.  The  fleeple  of  this  church  is 
very  high,  and  built  in  the  form  of  a  pyramid  ;  and 
from  its  top  you  have  a  viev>'  of  the  city,  which  is  one 
of  the  fineft  and  moft  agreeable  in  the  Low  Countries. 
There  are  nine,  parifhes,  four  abbeys,  and  feveral  con- 
vents for  both  fetes.  The  citadel  is  veiy  advantage- 
oufly  fituated  on  higlj  ground,  and  commands  the 
whole  city.  Cambray  is  one  of  the  moft  opulent  and 
commercial  cities  in  the  Low  Countries  ;  and  makes, 
every  year  a  great  number  of  pieces  of  cambric,  with 
v.hich  the  inhabitants  drive  a  great  trade.  E.Long. 
3.  20.  N.  Lat.  50.  11. 

Cambr.-.y,  M.  de  Finslon,  archFt/Hop  of.      See  Fene- 

LON- 

CAMBRESISi  a  province  of  France,  in  the  Ne- 
therlands, about  25  miles  in  length.  It  is  bounded  on 
the  north  and  eaft  by  Hainault,  on  the  fouth  by  Picar- 
dy,  and  on  the  weft  by  Artois.  It  is  a  veryfertlle  and 
populous  country  ;  and  the  inhabitants  are  induftrlous, 
active,  and  ingenious.  The  trade  confifts  principally 
in  corn,  fheep,  veiy  fine  wool,  and  fine  linen  cloth. 
Cambray  is  the  capital  town. 

CAMBRIA,  a  name  for  the  principality  of  Wales. 

CAMBRIC,  in  commerce,  a  fpecics  of  hnen  made. 
of  flax,  very  fine  and  white  ;  the  name  of  which  was 
origin.iUy  derived  from  the  city  of  Cambray,  where 
they  were  firft  manufaclured.  They  are  now  made  at 
other  places  in  France. 

The 
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Cambridge,  The  manufafture  of  cambrics  hath  long  fince  proved 
"  '  of  extraordinary  advantage  to  B'rance.  For  many 
years  it  appeared  that  England  did  not  in  this  article 
contribute  lefs  than  200,0001.  per  annum  to  the  inte- 
reft  of  France.  This  proved  motive  fiifficient  to  in- 
duce the  parhament  of  Great  Britain  to  ena£l  many 
falutary  laws  to  prevent  this  great  lofs  of  "ur  wealtli. 
See  18  Geo.  II.  c.  f58.  and  '21  Geo.  II.  c.  26  See  al- 
fo  ftat.  32.  Geo.  II.  c.  32.  and  4  Geo.  III.  c.  37.  which 
regulates  the  cambric  manufaftory,  not  long  fince  in- 
troduced into  Winchelfea  in  SufTex  ;  but  very  foon 
aboli/hed.  Tiie  cambiics  now  allowed  in  this  country 
are  manufattured  in  Scotland  and  Ireland.  Any  per- 
ions  convicted  of  wearing,  felling  (except  for  expor- 
tation), or  making  up  for  hire  any  cambric  or  French 
lawns,  are  liable  to  a  penalty  of  51.  by  the  two  iirll 
ftatutes  cited  above. 

CAMBRIDGE,  a  town  of  England,  and  capltr;! 
t)f  the  county  of  that  name.  It  takes  the  name  of 
Cambndge  from  the  bridge  over  the  Cam,  which  di- 
vides the  town  into  two  parts.  Either  it  or  a  place  in 
the  neighbourhood  was  ftyled  Camboritum,  m  the  time 
of  the  Rorrans.  It  fuffered  much  during  the  wai-s 
■with  the  Danes.  Here  was  a  caftle  built  by  William 
the  Conqueror,  of  whicli  the  gatehoufe  yet  remaine, 
and  is  now  the  county  gaol.  By  Doomfday-book  it 
'  appears  that  it  then  had  ten  wards,  containing  387 
houfes.  In  William  Rufus's  reign  it  was  quite  dc- 
ftroyed  by  Roger  de  Montgomery  ;  but  Henry  I.  be- 
ilowcd  many  privileges  upon  it   to   encourage  its  refto 
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handfome  ftorc  conduit,  to  which  water  is-  conveyed  Carabridg 
by  an  aqueduft,  which  was  the  benefaction  of  tlie  cele-  * 
brated  Hobfon,  a  carrier  in  the  reign  of  James  I.  who 
was  a  native  of  this  town.  A  fine  road  for  the  benefit 
of  the  inhahitaiits  and  ftuilents  was  made  a  fewr  years 
fince  for  four  miles,  from  this  town  to  Gogmagog  hills, 
purfuant  t-o  the  will  of  Mr  Worts.  Tiie  late  Dr  Ad- 
dcnbroke  a!fo  left  it  40001.  towards  building  and  fur- 
nilliing  an  hofpital  for  the  cure  of  poor  difcafed  people 
gratis  ;  of  which  charity  tlie  mailer  of  Catharine  hall 
is  a  truilee  ;  which  hofpital  has  been  erected  at  tlie 
fouth-eaft  end  of  the  town.  At  a  little  diilance  from 
Bcnnet  college  is  the  botanic  garden  of  live  acrcj,  and  a 
large  houie  for  the  ufe  of  the  governors  and  the  refi- 
dence  of  the  curator,  given  to  the  univerfity  by  the  late 
Dr  Walker,  who  fettled  an  ellate  on  it  towards  its  fup- 
port,  to  which  the  late  Mr  Edward  Betham  added  a 
very  confiderable  beaefacliou.  The  town  has  fairs  on 
June  St.  and  Augull  14. 

The  glory  of  Cambridge  is  its  univerfity  ;  but  when 
it  had  its  beginning  is  uncertain.  At  firil  there  wag 
no  piibhc  provifiou  for  the  accommodation  or  mainte- 
nance <A  the  fcholars  ;  but  afterwards  inns  began  to  be 
ere£ted  by  pious  perfons  for  their  reception,  and  iil 
the  time  of  Edward  I.  colleges  began  to  be  built  and 
endowed.  This  uuiveriity,  not  uiferior  to  any  in 
Chriilendom,  ^-onfills  of  12  colleges  and  4  hall 3,  v/nich 
have  the  fame  privileges  as  the  colleges.  The  whole 
body,  which  is  commonly  about  15G0,  enjoys  veiy 
great  privileges  granted  by  feveral  of  oar  fovereigas ; 


ration,  particularly   an  exemption  from   the   power   of     but  it  was  James    I.    who   empowered  it  to  fend  two 


the  Iheriff,  on  condition  of  its  paying  yearly  into  the 
exc'-equer  100  merks  (equivalent  to  1000  pounds  now), 
and  from  tolls,  laftnge,  pontage,  paffage,  and  ftallage, 
in  all  fairs  of  his  dominions.  It  was  afterwards  often 
plundered  in  the  barons  wars  by  the  outlaws  from  the 
ifle  of  Ely,  till  Henry  III.  fecured  it  by  a  deep  ditch. 
In  1388,  Richard  II.  held  a  parliament  here.  In  the 
rebellion  of  Wat  Tyler  and  Jack  Straw  againft  that 
prince,  the  univerfity  records  were  taken  and  burnt  in 
the  market  place. 

The  modern  town  is  about  one  mile  long  from  fouth 
to  north,  and  about  half  a  mile  troad  in  the  middle,  di- 
rainifhing  at  the  extremities.  It  has  14  parifli  churches, 
of  which  two  are  without  any  towers.  It  contains  above 
1200  houfes  ;  but  the  private  buildings  are  neither 
elegant  nor  large,  owing  chiefly  to  their  being  held  on 
college  or  corporation  leafes.  It  is  governed  by  a 
mayor,  high  fteward,  recorder,  13  aldermen  and  24 
common  council  men,  a  town  clerk,  &c.  Its  chief 
trade  is  water  carriage  from  hence  to  Downham,  Lynn, 
Ely,  &c.  The  Jews  being  encouraged  to  fettle  in 
England  by  William  I.  and  II.  were  very  populous 
here  for  feveral  generations,  and  inhabited  that  flrcet 
now  called  the  Jewry.  They  had  a  fynagogue,  fmce 
converted  to  a  parifh  church,  calLd  from  the  (hape  of 
its  tower  Round  Church  ;  though  others  are  of  opinion 
that  it  was  built  by  the  Knights  Templars,  it  bearing 
a  refemblance  to  the  Temple  church  in  London.  The 
market  place  is  fituated  in  the  middle  of  the  town,  and 
confifts  of  two  fpacious  oblong  fquares  imitcd  together; 
at  the  top  of  the  angle  ftands  the  {hire  hall,  lately 
ereftcd  at  the  expence  of  the  county.  At  the  back 
of  the  ftiire  hall  is  the  town  hall  and  gaol.  In  the 
jnarkct  -place,  fronting  the   fhire  hall,  is  a  remarkably 


members  to  parliament,  as  the  town  had  done  Irora 
the  firft.  The  univerfity  is  governed,  I.  By  a  chan- 
cellor, who  is  always  fome  nobleman,  and  may  be 
changed  every  three  years,  or  continued  longer  by  the 
tacit  coi.fent  of  the  univerfity.  2.  By  a  high  ileward, 
chufen  by  the  fenate,  and  holding  his  place  by  patent 
from  the  univerfity.  3.  By  a  vice-chancellor,  who  is 
the  head  of  fome  college  or  hall,  and  chofen  yearly  by 
the  body  of  the  univerfity,  the  heads  of  the  college* 
naming  two.  4.  By  two  proftors  chofen  every  year, 
according  to  the  cycle  of  colleges  and  halls  ;  as  are 
two  taxors,  who  with  the  proCtors  regulate  the  weights 
and  meafures,  as  clerks  of  markets.  The  pro£lors 
alfo  inlpetl  the  behaviour  of  the  fcholars,  who  mull 
not  be  out  of  their  colleges  after  nine  at  night.  Here 
are  alfo  2  moderators,  2  fcrutators,  a  commilTar)-,  pub- 
lic orator,  2  libiarians,  a  regiller,  a  fchool-keeper,  3 
efquire  beadles  and  a  yeoman  beadle,  1  8  profefTors,  and 
the  caput,  confifting  of  the  vice-chancellor,  a  doctor 
of  divinity,  a  doiftor  of  laws,  a  doctor  of  phyfic,  a  re- 
gent and  a  non-regent  mafter  of  arts.  Henry  \  I. 
granted  it  the  power  to  print  all  books  of  any  kind 
withiti  itfelf,  a  privilege  which  Oxford  had  not.  The 
fenate  houfe  of  the  univerfity  is  an  elegant  building  of 
the  Corintliian  order,  coft  near  16,0001-  budding;  in 
which  on  tiie  north  fide  is  a  fine  ftatue  of  George  I. 
ereftcd  in  17:59  at  the  expence  of  the  late  Lord  Town- 
fllend  ;  oppofite  to  this  on  the  fouth  fide  is  another  ot 
George  II.  ereifted  in  1765  at  the  expence  of  the  late 
duke  of  Newcaftle  :  at  the  eail  end,  on  each  fide  of 
the  entrance,  are  two  others  ;  one,  the  late  duke  of 
Somerfet,  after  the  Vandyke  tafte  ;  the  other,  au 
Italian  emblematical  figure  of  Gloria.  This  is  allowed 
to  be  the  nioft  fuperb  room  in  England,  being  101  feet 

lonif 
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'iiiibridge.loilg,  4-2  broad,  and   32   high;  and  it   has  a   g;tllery     old  bulldir.g,  51    feet  long,  27  broad,  and   27    high.Cambcidgf 


nhich  can  contain  1000  perfons.  This  buil^inj^  forms 
the  north  fiJe  of  the  qvixdrangle,  a.;  the  fchools  and  pub- 
lic library  do  the  well,  the  fchools  being  the  gr,)nnd 
floor,  and  the  library-  over  them  fiirrounding  a  fmall 
court.  North  of  the  philofophv  fchcol  is  the  rcpofitory- 
of   Dr  Woodwanl's  foffih,    ores,    llielh,    &c.      The 


This  college  was  founded  1257.  Tlicre  are  three  col- 
leges in  Oxford,  which  difpnte  the  antiquity  willi  this; 
Cambridge  and  Oxford  were  univerlitics  long  hetor? 
they  were  poffunVd  of  ajiy  colleges  in  their  own  right, 
the  Undents  then  lodging  and  boarding  with  tlie 
townfnien,  and   they  then    hired   hotels  for    their    ex- 


dottor,  togetlicr  wiih  that  coUvction,  and  a  part  of  his     ercilVs  and  dllputations.     A  hotel   or   hall,  now  deno 


library,  left  a  fum  of  money  to  this  ur.iverfity  for  erec- 
ting a  profefforfliip  for  natural  philofophy,  with  a  pro- 
vifiun  of  I  Hul.  a-year  for  ever.  At  tin-  fovuh-eall  cor- 
ner  of  this  building  is  an  elegant  geometrical  Hone  flair- 
cafe  which  leads  to  the  old  libraiy,  and  confills  of  IS 
clafR-s  ;  at  the  end  of  which  is  an  elegant  fqnare  room, 
in  which  are  depofited  the  MS.S.  and  a  valuable  cabi- 
net of  oriental  books  and  curiofities,   S'c.      This  room 


mniattJ  Pythagoras' s  fchool,  fituated  on  the  well  fide  (<f 
the  river,  is  one  of  the  ancient  hotels  that  remain  uii- 
demohdied,  and  in  whicli  Erafmus  read  his  firft  Gr.-ek 
Icdiures  in  E^igland.  2.  Clare  hall,  on  the  bank  of 
the  river,  over  uhich  it  has  an  elegant  ftone  bridge, 
was  founded  132(5,  confifting  of  one  grai^d  court,  l.oO 
feet  long,  and  1 1  1  broad.  The  front  of  this  building 
tliat   faces  the  fields  has   the    appearance  of  a  palacr. 


opens   tu   two  other  rooms,  containing  26  large  c'afTes,  To  this  college  a  new  chapel  has  been  added.    i5.  Pe 

confifting  of  30,000  volumes  prefented  to  the  univeifity  broke  hall  is  near  St  Petci's  college,  and  was  founded 

by  George  I.  being  the  entire  collcftion  of  Di  Moore,  in  ]  31-8  ;   it   conlilts  of  two  conits.      It  lias  an  elegant 

biiliop  of  Ely,and  purchafcd  of  the  doctor's  executors  by  chape!,  built  by  Sir  Chrill.  \Vren.      4.   Corpus  Chrifti 


Lis  majefty  for  60()P  guineas  ;  before  which  his  majefty 
gave  the  univc.-fity  20u01.  to  defray  the  expence  of  fit- 
ting up  the  apartments,  and  ercfting  clafles  for  t'ueir 
reception  ;  thev  confift  of  the  firft  editions  of  the  Greek 
and  Latin  claflics  and  hiflorians,  and  the  greatell  part 


or  Bennet  college,  founded  in  l.'i.f/O,  lusbvit  a  mean  ap. 
pearaiice,  but  is  polfefTeJ  of  a  remarkably  large  c<>l- 
leclion  of  valuable  and  curious  ancient  manufcnpts. 
5.  Trinity  hall,  on  the  north  of  Clare  hall,  near  the 
river,  was  fuiiulcd  in  13.61  ;  it  is  a  fmall  but  remark- 


of  the  works  of  the    firft  printers  ;  large  collecllons  of     ably   neat   building.     C.   Gonvil  and  Caius  college  ii 


near  the  middle  of  the  town,  north  of  the  lenate  houfi?, 
and  has  three  courts.  It  was  founded  1.318,  and  aug- 
mented la57.  7.  King's  college,  the  moft  noble  foun- 
dation in  Europe,  was  firft  e.idowej  by  Henry  VI. 
The  old  court  refembles  a  decayed  callle,  more  than  a 
college.  Tlie  new  building  is  very  magnificent,  near 
300  feet  long.  The  chapel  is  one  of  the  fineft  pieces 
of  Gothic  architecture  now  remaining  in  the  world. 
It  is  304'  feet  long,  73  broad  on   the  outfide,  and  40 


prints  by  the  greateft  mafters  ;  and  a  valuable  MiS.  of 
the  Gofpels  and  Afts  of  the  Apoftles,  on  vellum,  in 
Greek  and  Latin  capitals,  given  to  the  univerfity  by 
Theodore  E-eza,  and  fuppofed  to  be  as  old  as  any  M.S. 
extant.  The  other  part  of  th.e  library  has  been  re- 
built in  an  elegar.t  manner,  and  form.s  the  weft  fide  of 
the  intended  quadrangle.  The  books  which  are  con- 
tained in  the  laft  room  are  part  of  the  old  library 
augmented   with   a  confidcrable    number   of   the    btft 

modern  books,  fevcral  of  which  are  pre  fents  from  foreign  within,  and  91  high;  and  yet  not  a  fingle  pillar  in 
foverelgns  and  eminent  men.  The  fouth  fide  of  the  futlain  its  ponderous  roofs,  of  which  it  has  two  :  the 
quadrangle  is  dcfigned  for  a  building  to  contain  the  firft  is  of  ilone,  moft  curioufiy  carved  ;  the  other  of 
printing-ofiice,  &c.  of  the  univerfity,  for  which  pre-  wood,  covered  with  lead,  between  whicii  is  a  vacancy 
parations  began  lately  to  be  m.ade  by  pidling  down  the  of  10  feet.  There  is  fuch  aprofufiou  of  car\-ings,  both 
eld  building?  on  the  fpot.  St  Mary's  church  forms  within  and  without,  as  is  nowhere  to  be  equalled, 
the  eaft  fide  of  this  quadrangle  :  here  the  univerfity  Henry  VII.  enlarged  it  188  feet  in  length,  and  Hen- 
have  their  pubhc  fermons  ;  and  the  pulpit,  which  ftands  ry  VIII.  gave  the  elegant  ft;alls  and  organ  gallery, 
i'l  the  centre  of  the  church,  and  faces  the  chancel,  has  uith  its  inimitable  carvings,  where  are  the  coats  of 
no  foundingboard.  In  a  grand  gallery  over  part  of  the  arms  of  that  king  and  thofe  of  Anne  Boleyn  quarter- 
chancel  is  a  feat  for  the  chancellor,  vice-chancellor,  &c.      ed.     He  gave  alfo   the  elegant  painted  glafs  windows. 


George  I.  when  he  gave  the  books,  alfo  eftablilhed  a 
profeffor  of  modern  hiftory  and  modern  languages  in 
this  univeriit) ,  with  a  falary  of  4001.  for  himfelf  and 
two  perfons  under  him,  qualified  to  inftruft  in  that 
branch  20  fcholars,  to  be  nominated  by  the  king, 
each  of  whom  is  obliged  to  learn  at  leaft  two  of  the 
languages.       A    fellowdiip    is    founded    at    Magdalen 


v.'hich  are  in  line  prefervation,  and  were  permitted  by 
Cromwell  to  be  preferved  wiien  alinoft  every  other  in 
England  was  deftroyed,  as  he  had  a  particular  regard 
for  this  univerfity,  where  he  had  his  edixation,  iind 
for  the  town  -.vhich  he  had  reprefentcd  in  parli.nnent. 
A  nev/  altar  has  been  lately  ere£\ed,  which  correfponds 
with  the  Srchitefture  of  the  building,  cmbellilhed  with 


college,  appropriated  to  the  gentlemen  of  Norfolk,  an  antique  painting  of  Clirift  taking  down  from  the 
and  called  ihe  travelling  Norfolk  felloiv/lilp.  All  crofs,  purchafed  in  Italy,  and  prefented  to  the  college 
the   libraries    in    Cambridge,    except    that    of   King's     by  the  earl  of  Carlifie.      In  this  i.-iiapel  are  put   up  the 


college,  are  lending  libraries  :  and  thofe  at  Oxford 
are  Undying  libraries.  The  different  colleges  are  as 
follow  : 

I.  St  Peter's,  the  moft  ancient,  and  the  firft  on  enter- 
ing the  town  from  London,  confifting  of  two  courts,  fe- 
parated  by  a  cloifter  and  gallery.     The   lar:reft  is  144 


Spanilh  colours  taki'U  at  the  rcdinilion  of  Manilla  by 
Colonel  Draper,  a  member  of  this  college.  This  col- 
lege has  an  ancient  ftone  bridge  over  the  Cam. 
8.  Queen's  college,  near  the  river,  fouth  of  King's,  was 
founded  1448,  a.'d  confifts  of  two  courts,  with  a  fine 
grove,  and  gardens  on  both  fides  of  the  river,  connefttd 


feet  long,  and  84  broad.     The  buildings  in  this  court  with  eachotlier  and  the  college  by  two  wooden  bridges, 

have  been  lately  repaired  in   an  elegant  manner.     The  one  of  whicii   is  of  a  curious  ftruclure.      <).   Catharine 

lefTer  court   is  divided  by  the  chapel,  which   is   a  fine  hall  is  eaft  of  Queen's,  and  its   principal  front  on  the 
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Cambridge. weft,  the  moft  extenfive  and  regular  in  tVie  univerfity. 
^~""v         It  contains  only  one  court,  1 80  feet  long,  and  1 20  broad, 
and  was  founded  in  HTS.      10".  Jcfus  college  is  at  the 
eaft  end  of  the  town,  furrounded  by  groves   and   gar- 
dens.    The  principal  front  faces  the  fouth,   1 80  feet 
long,  regularly  built   and  faflied  :   it   was   originally  a 
Benedidline  convent,  and  converted  to  the  prefent  ufe 
1576.      11.  Chrift's  college  is  oppofUe  to  St  Andrew's 
church,  on  the  eaft  fide  of  the  town  ;  and  was  founded 
by  Henry  Vllth's  mother,  in  1505.    It  has  lately  had 
a  thorough  repair,  and  is  now  a  neat  and  beautiful 
ftrufture.     12.  Ki  John's  college  was  founded  by  the 
fame  lady,  in  1509,  on   the  fue  of  a  diflblved  priory. 
It  confifts  of  three  courts,  and  has  a  large  library  filled 
with  fcarce  and  valuable  books.     To  this  college  be- 
longs a  fine  Hone  bridge  over  the  river,  wliich  leads  to 
their  grand  walks.      13.  Magdalen   college,  the  only 
one  that  ftands  on  the  north  fide  of  the  river,  near  the 
great  bridge,  confifts  of  two  courts,  and  was  founded 
in  1519.      H.  Trinity  college  is  eaft  of  the  river,  hav. 
ing  St  John's  college  on  the   north,  and  Caius'ff  col- 
lege and  Trinity  hall  on   the  fouth.     It  contains  two 
large  quadrangles,  the  firft  of  which  is   Sit  feet  long, 
and  280  broad.     It  has  two  noble  entrances ;  and  on 
the  north  fide  of  it  is  the  chapel,  204  feet  long,   34 
broad,  and  4t  high.     It  has  every  grand  ornament, 
and  the  much  admired  ftatue  of  Sir  Ifaac   Newton, 
who  was  a  ftudent   in   this  college.     The  hall  is  above 
100  feet  long,  40  broad,  and  50  high.     The  inner 
court  is  efteemcd  the  fineil  in   the  univerfity,  and  fur- 
pafles  any  in  Oxford.     It  is  very  fpacious,  and  has  an 
elegant  cloifter  of  ftone  pillars,  fupporting  grand  apart- 
ments ;  on   the  weft  is  the  library,  the  moft  elegant 
ftrufture  of  the  kind  in   the  kingdom,   190  feet  long, 
40  broad,  and  38  high  within.     Its  entrance   is   by  a 
ftaircafe,   the   fteps  black  marble,    and    the   walls    in- 
crufted  with    ancient   Roman    monuments.     The  en- 
trance into  the  library  is  by  folding  doors  at  the  north 
end.     Its  infide  appearance  is  inexpreffibly  grand,  hav- 
ing   at    the    fouth    end    (lately    erefted)    a    beautiful 
painted  glafs  window  of  his  prefent  majefty  in  his  robes; 
and  the  clalTes  are  laige,  beautiful,    and  noble,  well 
ftocked  with  books,  manufcripts,  &c.     Its  outfide  has 
every  fuitable  embelHfhmcnt,  and   was   creeled  by  Sir 
Chriftophcr   Wren,    at   the   expence  of  near  20,(M)0l. 
Under  this  building  is  a  fpacious  piazza  of  equal  di- 
menfions  ;  out  of  which  open  three  gates  to  a   lawn 
that  leads  to  the  river,  over  which   is   a  new  elegant 
cycloidal  bridge  of  three   arches,  leading   to  extenfive 
walks.     In  the  middle  is  a  remarkable  vifta.     This  col- 
lege was  founded  on  the  fite  of  two  other  colleges  and 
a  hall  in  154G,  by  Henry  VIII.      15.  Emanuel  college 
is  at  the  fouth-eaft  end  of  the  town  ;  confifts  of  two 
courts,  the   principal  of  which  is  very  neat  ;  and  was 
■built  on  the  fite  of  a  Dominican  convent.     It  has  been 
lately  in  a  great  part  rebuilt  and  elegantly  embelliflit-d. 
16.  Sidney-Suflex  college  is  in  Bridge-ftrcet.     Its  hall 
is  elegant,  but  the  chapel  remarkable  only  for  ftanding 
north  and  fouth,  as  others  do  eaft  and  weft.  The  num- 
ber of  inhabitants  in  the  town  of  Cambridge  in  1801, 
was  10,087. 

CAMBRIDGESHIRE,  an  inland  county  of  Eng- 
land,  bounded  on  the  eaft  by  Noi  folk  and  S'lfFulk,  on 
t1<e  ibuth  by  £|Iex  and  Hertfordfture,  on  the  weft  by 
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Bedfordftiire  and  Huntingdon(hire,  and  on  the  north  by  Cambridge 
Lincolnihire.     Prior  to   the   arrival  of  the  Romans  it      shire, 
was  included  in  the  ancient  divifiun  of  the  Iceni ;  and    V'.j 
after   their  conqueft,  in  the  third  province  of  Flavia  ' 

Csefarienfis,  which  reached  from  the  Thames  to  the 
Humber.  During  the  Heptarchy  it  belonged  to  the 
kingdom  of  Eaft  Angles,  the  Gxth  kingdom,  which  be- 
gan in  57-3,  and  ended  in  792,  having  had  1 1  kings  ; 
and  it  is  now  included  in  the  Norfolk  circuit,  the  dio- 
cefe  of  Ely,  and  provmce  of  Canterbury,  except  a 
fmall  part  which  is  in  the  diocefe  of  Norwich.  It  is 
about  40  miles  in  length  from  north  to  fouth,  and  25 
in  breadth  from  eaft  to  weft,  and  is  1 30  miles  in  cir. 
cumference,  containing  near  570,000  acres.  It  has 
about  17,400  houfes,  140,000  inhabitants :  is  divided 
into  1 7  hundreds,  in  which  are  one  city,  Ely  ;  8  market 
towns,  viz.  Cambridge,  which  is  the  ftiire  town,  and  a 
celebrated  univerfity,  Canton,  Linton,  Merch,  New- 
market, Soham,  Wilbeach,  Thorney,  and  part  of  Roy- 
fton  ;  220  villages,  64  parilhes  :  fends  2  members  to 
parliament  (exclufive  of  2  for  the  town,  and  2  for  the 
univerfity),  pays  one  part  of  the  land  tax,  and  pro- 
vides 480  men  in  the  militia.  Its  only  rivers  are  the 
Cam,  the  Nene,  and  the  Oufe.  A  confiderable  traft 
of  land  in  this  county  is  diftniguiftied  by  the  name  of  the 
Ifle  of  Ely.  It  confifts  of  fenny  ground,  divided  by  in- 
numerable channels  and  drains  :  and  is  part  of  a  very 
fpacious  level,  containing  300,000  acres  of  land,  ex- 
tending into  Norfolk,  Suffolk,  Huntingdonftiire,  and 
Lincolnftiire.  The  Ifle  of  Ely  is  the  north  divifion  of 
the  county,  and  extends  fouth  almoft  as  far  as  Cam- 
bridge. The  whole  level  of  which  this  is  part,  is  bound- 
ed on  one  fide  by  the  fea,  and  on  the  others  by  up- 
lands ;  which  taken  together,  form  a  rude  kind  of  fe- 
micircle,  refembling  a  horfe  Tnoe.  1  he  air  is  very  dif- 
ferent in  difficrent  parts  of  the  country.  In  the  fens  it 
is  m.oift  and  foggy,  and  therefore  not  fo  wholefome ; 
but  in  the  fouth  and  eaft  parts  it  is  very  good,  thefe 
being  much  drier  than  the  other :  but  both,  by  late  im- 
provements, have  been  rendered  very  fruitful,  the 
former  by  draining,  and  the  latter  by  cinquefoil :  fo  that 
it  produces  plenty  of  corn,  efpecially  barley,  faffron, 
and  hemp,  and  affords  the  richeft  paftures.  The  rivers 
abound  with  filh,  and  the  fens  with  wild  fowl.  The 
principal  manufa£lures  of  the  county  are  malt,  paper, 
and  balkets.  As  the  above  traft  appears  to  have 
been  dry  land  formerly,  the  great  change  it  has  under- 
gone muft  iiave  been  owing  either  to  a  violent  breach 
and  inundation  of  the  fea,  or  to  earthquakes.  Ai  the 
towns  in  and  about  the  fens  were  great  fufferers  by 
the  ftagnation  of  the  waters  in  fummer,  and  want  of 
provifions  in  winter,  many  attempts  were  made  to 
drain  them,  but  without  fuccefs,  until  the  time  of 
Charles  I.  in  which,  and  that  of  his  fon,  the  work 
was  happily  completed,  and  an  aft  of  parliament  pafled, 
by  which  a  corporation  was  eftabhflied  for  its  preferva- 
tion  and  government.  By  the  fame  aft,  8^,000  acres 
were  veiled  in  the  corporation,  and  10,000  in  the  king. 
In  thefe  fens  are  a  great  many  decoys,  in  which  in- 
credible numbers  of  ducks,  and  other  wild  fowl,  are 
caught  during  the  feafon.  The  population  of  the 
county  of  Cambridge,  as  it  was  taken  in  1801,  amount- 
ed to  89,349  perfons. 

Nc-w  Cambridge,  a  town  of  New  England,  about 

three 
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JambrlJge.tVree  miles  from  Bofton,  remarkable  for  an  utiiverfity  con- 

* filling  of  three  collvges.  ''.V.  Long.  70.  4.  N.  Lat.  42.  0. 

Ca.^'Brdge  Mdmif.'ipt,  a  copy  of  the  Gofpels  and 
Af  s  of  the  Anoftles  in  Greek  and  Latin.  Beza 
four.d  it  in  tlit  monaftTy  i,f  Ircnseu?  at  Lyons  in  the 
year  1562,  aid  jrave  it  to  the  univerfity  of  Cambridge 
in  loS2.  It  ii  a  quarto  fize,  and  written  on  vellum  ; 
66  leaves  of  it  are  much  torn  and  mutilated,  ten  of 
which  are  fuppl-ed  by  a  later  tranfcribe-.  Beza  con- 
jeftures,  that  this  maiiufcript  might  have  exifted  fo 
early  as  the  time  of  Irenxus  :  Wetftein  apprehends 
that  it  either  returned  or  was  finl  brought  from  Egypt 
into  France  ;  that  it  is  the  fame  copy  which  Druth- 
mar,  an  ancient  exj^iofitor  who  lived  about  the  year 
8i0,  had  feen,  and  which,  he  obferves,  was  aicribed  to 
St  Hilary  ;  and  that  R.  Stephens  had  given  a  parti- 
cular account  of  it  in  his  edition  of  the  New  Tcfta- 
mcnt  in  1,550.  It  is  ulually  called  Stephen^  fecond 
Manufcrlpt.  Mill  agrees  with  F.  Simon  in  opinion, 
that  it  was  v.ritten  in  the  wellern  part  of  the  world  by 
a  Latin  fcribe,  and  that  it  is  to  a  great  degree  inter- 
polated and  corrupted  :  he  cbfcrres  that  it  agrees  fo 
iniich  with  the  Latin  Vulgate,  as  to  afford  reafon  for 
concluding,  that  it  was  correfted  or  formed  upon  a 
corrupt  and  faulty  copy  of  that  tranPiation.  From 
this  and  the  Clermont  copy  of  St  Paul's  EpilUes,  Beza 
publiihed  his  larger  Annotations  in  15S2. 
CAMBYSES.  %ce  ( Hijfory  cf)  Persia. 
CAMDEN,  William,  the  great  antiquarian,  was 
born  in  London  in  the  year  l.'Sl.  His  lather  w^is  a 
native  of  Litchfield  in  Staffordlhire,  who  fettling  in 
London,  became  a  member  of  the  company  of  paper- 
ftainers,  and  lived  in  the  Old  Bailey.  His  mother  was 
of  the  ancient  family  of  Curwcn,  of  Workington,  in 
Cumberland.  He  was  educated  firft  at  ChriiVs  hofpi- 
tal,  and  afterwards  at  St  Paul's  fchool :  from  thence 
he  was  fent,  in  1566,  to  Oxford,  and  entered  fervitor 
of  Magdalen  college  ;  but  being  difappointed  of  a  de- 
my's place,  he  removed  to  Broadgate  hall,  and  foine- 
what  more  than  two  years  after  to  Chnft-church, 
where  he  was  fupported  by  his  kind  friend  and  patron 
Dr  Thornton.  About  this  time  he  was  a  candidate  for 
a  fellowihip  of  All-fouls  college,  but  loft  it  by  the  in- 
trigues of  the  Popifh  party.  In  1570,  he  fupplicated 
the  regents  of  the  univerfity  to  be  admitted  bachelor  of 
arts  ;  but  in  this  alfo  he  mifcarried.  The  following 
year  Mr  Camden  came  to  London,  where  he  profecu- 
ted  his  favourite  ftudy  of  antiquity,  under  the  patro- 
nage of  Dr  Goodman,  dean  of  Weftminfter,  by  whofe 
intereft  he  was  made  fecond  mafter  of  Weftmii;iler 
fchool  in  1575.  From  the  time  of  his  leaving  the  uni- 
verfity to  this  period,  he  took  feveral  journeys  to  dif- 
ferent parts  of  England,  with  a  view  to  make  obferva- 
tions  and  coUeft  materials  for  his  Britannia,  in  which 
he  was  now  deeply  engaged.  In  1581  he  became  in- 
timately acquainted  with  the  learned  Prefideiit  BrilTon 
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who  was  then  in  England;  and  in  1586  he  publiflied  Camden, 
the  firfl  edition  of  his  Britannia  ;  a  work  which,  though  ' 
much  enlarged  and  improved  in  future  editions,  vas 
even  then  efteemed  an  honour  to  its  author,  a  id  the 
glory  of  its  country.  In  1593  he  fucceeded  to  the 
head  maflerlhip  of  Wtllminfter  fchool  on  th^  nil  -rtia- 
tion  of  Dr  Grant.  In  this  office  he  continued  till 
1597,  when  he  was  promoted  to  be  Clarencieiix  king 
at  arms.  In  the  year  1600  Mr  Camden  made  a  tour 
to  the  north,  as  far  as  Carlifle,  accompanied  by  his 
friend  Mr  (afterwards  Sir  Robert)  Cotton.  In  1606 
he  began  his  correfpondencc  with  the  celebrated  Prc- 
fidcnt  de  Thou,  which  continued  to  the  death  of  that 
faithful  hiflorian.  In  the  following  year  he  publifh- 
ed  his  laft  edition  of  the  Britannia,  which  is  that 
from  which  the  feveral  Englifli  tranflations  have  been 
made  ;  and  in  1G08,  he  began  to  digeft  his  materiak 
for  a  hillory  of  the  reign  of  Queen  Ehzabeth  In 
1609,  after  recovering  from  a  dangerous  illnefs,  he 
retired  to  Chidchurft  in  Kent,  where  he  continued  to 
fpend  the  fummer  months  during  the  remainder  of  hii 
life.  The  firft  part  of  his  annals  of  the  queen  did  not 
appear  till  the  year  161.5,  and  he  determined  that  the 
fecond  volume  ftiould  not  appear  till  after  his  death  (a). 
The  work  was  entirely  finidted  in  1617;  and  from 
that  time  he  was  principally  employed  in  colledling 
more  materials  for  the  further  improvement  of  his 
Britannia.  In  1G22,  being  now  upwards  of  70,  and 
finding  his  health  decline  apace,  he  determined  to  lofe 
no  ticr.e  in  executing  his  defign  of  founding  a  hiftoi-y 
lefture  in  the  univerfity  of  Oxford.  His  deed  of  gift 
was  accordingly  tranfmitted  by  his  friend  Mr  Heather 
to  Mr  Gregory  Whcare,  who  was,  by  himfelf,  ap- 
pointed his  firlt  profeffor.  He  died  at  Chiflehurft  in 
1623,  in  the  7'id  year  of  his  age  ;  and  was  buried 
with  great  folemnity  in  Weftminfter  abbey  in  the  fouth 
aide,  where  a  monument  of  white  marble  was  erefted 
to  his  memory.  Camden  was  a  man  of  lingular  mo- 
defty  and  integrity  ,  profoundly  learned  in  the  hiftory 
and  antiquities  of  this  kingdom,  and  a  judicious  and 
confcientious  hiftorian.  He  was  reverenced  and  efteem- 
ed by  the  hterati  of  all  nations,  and  will  be  ever  re- 
membered as  an  honour  to  the  age  and  country  where- 
in he  lived.  Befides  the  works  already  mentioned,  he 
was  author  of  an  excellent  Greek  grammar,  and  of  fe- 
veral trafts  in  Heame's  coUedlion.  But  his  great  and 
moft  ufeful  work,  the  Britannia,  is  that  upon  \\  hich 
his  fame  is  chiefly  built.  The  edition  above  njention- 
ed,  to  which  he  put  his  laft  hand,  was  correAly  print- 
ed in  foho,  much  augmented,  amended  where  it  was 
neceffary,  and  adorned  with  maps.  It  was  firft  tranf- 
lated  into  Englifh,  and  publiflied  in  folio  at  London, 
in  1611,  by  the  laborious  Dr  Philemon  Holland,  a 
phyfician  of  Coventiy,  who  is  thought  to  have  con- 
fulted  our  author  himfelf;  and  therefore  great  refpeft 
has  been  paid  to  the  additions  and  explanations  that 
M  2  occur 


(a)  The  reign  of  Queen  Elizabeth  was  fo  recent  when  the  firft  volume  of  the  Annals  was  publifhed,  that 
many  of  the  perfons  concerned,  or  their  dependents,  were  ftill  hving.  It  is  no  wonder,  therefore,  that  the  ho- 
neft  hiftorian  fhould  offend  thofe  whofe  atHons  would  not  bear  inquiry.  Some  of  his  enemies  were  clamorous 
and  troublefome  ;  which  determined  him  not  to  pubhfti  the  fecond  volume  during  his  life  ;  but  that  pofterity 
might  be  in  no  danger  of  difappointment,  he  depofitcd  one  copy  in  the  Cotton  hbrary,  and  tranfmitted  another 
to  liis  friend  Dupuy  at  Paris.     It  was  firft  printed  at  Leyden  in  1625. 
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eccur  tlieroin,  on  a  fuppofition  tliat  ihey  may  belong 
to  Camden.  But  in  a  later  edition  of  the  fame  tranfla- 
tion,  publiflied  in  16, '6,  the  Doftor  has  taken  liberties 
which  cannot  either  be  defended  or  exciifed.  A  new 
ti-anllation,  made  with  the  utmoft  fidelity  from  tiie  lafl 
edition  of  our  author's  work,  was  publiflied  in  169.'>, 
by  Edmund  Gibfon  of  Queen's  college  in  Oxford,  af- 
terwards bilhop  of  London  ;  in  which,  beiides  tl.e  ad- 
dition of  notes,  and  of  ail  t!iat  deftrvfd  to  be  taken 
notice  of  in  Dr  Holland's  firft  edition,  whici:,  though 
thrown  out  of  the  text,  is  preferved  at  the  bt)ttom  of 
the  page,  there  are  many  other  augnieniatlons  and  im- 
provements, all  properly  diftinguifiied  from  the  genuine 
•work  of  the  author,  as  they  ought  to  be  :  and  t!ie 
fame  judicious  method  obtained  in  the  next  edition  of 
the  fame  performance,  which  was  juftly  confiuered  as 
the  ver)'  beft  book  of  its  kind  that  liac  been  hitherto 
publiflied.  But  tlie  public  has  been  recently  put  in 
pofiTeffion  of  a  new  tranilation.  and  ftill  more  improved 
edition,  by  that  learned  and  iudnllrious  topographer 
Mr  Gough,  under  whofe  hands  it  has  been  enlarged 
to  near  double  the  fize  of  the  lafl  of  the  preceding  edi- 
tions. 

CAMEL,  in  Zoology.     See  Camelvs. 

Camel,  in  Mechanici,  a  kind  of  machine  ufcd  in 
Holland  for  raifing  or  hfting  fliips,  'in  order  to  bring 
tlieni  over  the  Panijjus,  which  is  at  the  mouth  of  the 
river  Y,  where  the  ihallownefs  of  the  v.  ater  hinders  large 
fliips  from  pafling.  It  is  alfo  ufed  in  other  places,  par- 
ticularly at  the  dock  of  Peterfburgh,  the  veflcls  built 
here  being  in  their  pafiage  to  Cronftadt  lifted  over  the 
bar  by  means  of  camels.  Tliefe  machines  were  origi- 
nally invented  by  the  celebrated  De  Wit,  for  the  pur- 
pofe  above  mentioned  ;  and  were  introduced  into  Ruf- 
fia  by  Peter  the  Great,  who  obtained  the  model  of 
them  when  he  worked  in  Holland  as  a  common  fliip- 
wright.  A  camel  is  compofed  of  two  feparate  parts, 
V'hofe  outfidcs  are  perpendicular,  and  whofe  infidcs  are 
concave,  ftiaped  fo  as  to  embrace  the  hull  of  a  fnlp  on 
both  fides.  Each  part  has  a  fmall  cabin  with  fixteen 
pumps  and  ten  plugs,  and  contains  20  men.  They  are 
braced  to  a  ihip  underneath  by  means  of  cables,  and 
entirely  enclofe  its  fides  and  bottom  ;  being  then  tow- 
ed to  the  bar,  the  plugs  are  opened,  and  the  water  ad- 
mitted uptil  the  camel  finks  with  the  fhip  and  runs 
aground.  Tlien,  the  water  being  pumped  out,  the 
camel  rifes,  lins  up  the  velTel,  and  the  whole  is  towed 
over  the  bar.  This  machine  can  raifc  the  fhip  eleven 
feet,  or,  in  other  words,  make  it  draw  eleven  ftet  lefs 
water. 

CAMELFORD,  a  borough  town  of  Cornwall  in 
England,  confifling  of  about  100  houfes,  badly  built; 
but  the  ftreets  aie  broad  and  well  paved.  W.  Long. 
5.  4.  N.  Lat.  50.  40.  It  fends  two  memberi.  to  par- 
liament; a'.d  gives  title  of  baron  to  Thomas  Pitt,  el- 
der brother  of  the  great  earl  of  Ciiatham. 

CAMELIA.      See  Botany  Index. 

CAMELODUM.     See  Camalodunum. 

C.A.MELOPARDALIS,  in  Zoohgy,  the  trivial 
name  of  a  fpecies  of  Cervus.  See  Mamma.lia  In- 
dex. 

CAMELUS,  or  Camii.,  in  Zoology,  a  genus  of 
quadrupeds    belonging   to   the  ordj-r  of  pccora.      See 

Mamma  Li  A  Index. 

CAMEO.     £ce  Camaieu. 


CAMERA  j^oLi  V,  a  contrivance  for  blowing  the 
fire,  for  the  fufion  of  ores,  without  bellows ;  by  means 
of  water  falling  through  a  furniel  into  a  clofe  vefTel, 
which  fends  from  it  fo  much  air  or  vapour  as  conti- 
nually blows  the  fire  :  if  there  be  the  fpace  of  another 
vcfTel  for  it  to  expatiate  in  by  the  way,  it  there  lets 
fall  its  humidity,  which  otherwife  might  hi.idjr  the 
work.  This  contrivance  was  named  camera  jEolia  by 
Kircher. 

C.iMSR.i  Litc'ida,  a  contrivance  of  Dr  Hook  for  ma- 
king the  image  of  any  thing  appear  on  a  wall  in  a 
light  room,  either  by  day  or  night.  Oppoiite  to  the 
pldce  or  wali  where  the  appearance  is  to  be,  make  a 
hole  of  at  leall  a  foot  in  diameter,  or  if  there  be  a 
high  window  with  a  cafcment  of  this  dimenfion  in  it^ 
this  will  do  much  better  without  fuch  hole  or  cafement 
opened. 

At  a  convenient  diflance,  to  prevent  its  being  per- 
ceived by  the  company  in  the  room,  place  the  objett 
or  piftnre  interided  to  be  reprefented,  but  in  an  in- 
verted fituation.  If  the  picture  be  tranfparent,  reflect 
the  fun's  rays  by  means  of  a  looking  glafs,  fo  as  that 
they  may  pafs  through  it  towards  tlie  place  of  repre- 
fentation  ;  and,  to  prevent  any  rays  from  paffing  afide 
it,  let  the  pifture  be  encompaffed  with  fome  board  or 
cloth.  If  the  objeift  be  a  tlatue,  or  a  living  creature, 
it  nuifl  be  much  enlightened  by  calling  the  fun's  rays 
on  it,  either  by  reflection,  rcfradlion,  or  both.  Be- 
tween  this  objedl  and  the  place  of  reprefentation  put 
a  broad  convex  glafs,  ground  to  fuch  a  convexity  ai_ 
that  it  may  leprefent  the  objcA  diftinctly  in  fuch 
place.  The  nearer  this  is  fituated  to  the  objecl,  the 
more  will  the  image  be  magrified  on  the  wall,  and  the 
further  the  lefs  :  fuch  diverfity  depending  on  the  dif- 
ference of  the  fpheres  of  the  glalTes.  If  the  objeft 
cannot  be  conveniently  inverted,  there  mull  be  two 
large  glaffes  of  proper  fpheres,  fituated  at  fuitable  di- 
ftances,  eafily  found  by  trial,  to  make  the  reprefcnta- 
tions  eredl.  This  whole  appari^tus  of  objcift,  glaffes, 
&c.  with  the  pcrfons  employed  in  the  management  of 
them,  are  to  be  placed  without  the  window  or  hole, 
fo  tliat  they  may  not  be  perceived  by  the  fpeftators  in 
the  room>  and  the  operation  itfelf  will  be  eafilv  per- 
formed.     Phil.  Tranf.  N^  38.  p.  741.  fl'q. 

C.iutRA  Qhfcura,  or  Darh  Chamber,  in  Optics,  a  ma- 
chine, or  apparatus,  rcprefcnting  an  artificial  eye  ;. 
whereon  the  images  of  external  objects,  received 
through  a  double  convex  glafs,  are  exhibited  diflinftlv, 
and  in  their  native  colours,  on  a  white  matter  placed 
within  the  machine,  in  the  focus  of  the  glafs. 

The  firll  invention  of  this  inftrument  is  afcribed  to 
Baptilla  Porta.  See  his  M.igici  A^alm  ulis,  lib.  xvii. 
cap.  6.  firfl;  pubhflied  at  Frankfort  about  the  year 
1.5S9  or  1591  ;  the  firfl  four  books  of  this  work  were 
publiflied  at  Antwerp  in  15G(>. 

The  camera  objiura  affords  very  diverting  fpeftacle^  ; 
both  by  exhibiting  images  ptrfeclly  like  their  objedts, 
and  each  clothed  in  their  native  colours  ;  and  by  ex. 
preffing,  at  the  fame  time,  all  their  motions  ;  which 
latter  no  other  art  can  imitate.  By  means  of  this  in- 
llrumcnt,  a  perfon  unacquainted  with  defigning  will 
be  able  to  delineate  objefts  with  the  greatell  accuracy 
and  juflnefs,  and  another  well  veiied  in  painting  will 
find  many  things  herein  to  perfeft  his  art.  See  the 
ecnflruftion.  Eiider  Diottrks. 

CAMER.AfjA. 
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CAMF.RARIA.  Sec  Botany  Imkx. 
CAMKRARIUS,  Joachim,  one  of  the  moa  Icani- 
ed  writers  of  \m  time,  was  born  in  1500,  at  B;in;berg, 
I  a  city  of  Franconia  ;  and  obtained  great  reputation  by 
his  writings.  He  traiiflated  into  Latin  Herodotus, 
Demuftlienes,  Xenophon,  Euclid,  Homer,  Theocritus, 
Sophocles,  Lneian>  Thcodoret,  Nictpborus,  &c.  Ho 
publilhcd  a  catalogue  of  the  bifliops  of  the  principal 
fees ;  Greek  eplllles ;  Accounts  of  his  jouniics,  in 
Latin  verfc  ;  a  Commentary  on  Plautus;  the  Lives  of 
Kelius  Eobanus  Hefliis,  and  Pliilip  MelanAUon,  &c. 
He  died  in  ISTi- 

C.1MER.ARIUS,  Jonchtm,  fon  of  the  former,  and  a 
leanird  phyfician,  was  born  p.t  Nuremberg  in  1531-. 
After  having  finiflied  his  ftudies  in  Germany,  he  went 
into  Italy,  wliere  he  obtained  the  eflcem  of  the  learn- 
ed. At  his  return  he  was  courted  by  feveral  princes 
to  live  with  them  ;  but  he  was  too  much  devoted  to 
books,  and  the  ftudy  of  chemiftry  and  botany,-  to  com- 
ply. He  wrote  a  Hortus  Medicus,  and  feveral  other 
works.      He  died  in  1598. 

CAMERATED,  among  builders,  the  fame  with 
vaulted  or  arched. 

CAMERET  BAY,  in  the  province  of  Brittany  in 
France,  forms  the  harljour  of  Breft.      See  Brest. 

CAMERINO,  a  town  oi  the  ecclefiartical  Hate  in 
Italy,  fituated  in  E.  Long.  13.  7.  N.  Lat.  45.  B. 

CAMERI.INGO,  according  to  Du  Cange,  figni- 
fied  formerly  the  pope's  or  emperor's  treafm-er :  at  pre- 
lent,  cameilingo  i«  PiOwhere  ufed  but  at  Rome,  where 
it  denotes  the  cardinal  who  governs  the  ecclcfiaftical 
ftate,  and  adrniniilers  juftice.  It  is  the  moft  emi:iL>nt 
office  at  the  court  of  Rome,  becaufe  he  is  at  the  head 
of  the  treafury.  During  a  vacation  of  the  papal  chair, 
the  cardinal  cameriingo  publiflies  edifts,  coins  money, 
and  exerts  every  other  prerogative  of  a  fovereign 
prince  ;  he  has  under  him  a  treafurer-general,  auditor- 
general,  and  1'2  prelates  called  ddrh  of  the  chnviLer. 

CAMERON,  .John,  one  of  the  moft  famous  di- 
vines among  the  Proteftants  of  France  in  the  17th 
century,  was  born  at  Glafgow  in  Scotland,  where  he 
taught  the  Greek  tongue  ;  and  having  read  leftures 
upon  that  language  for  about  a  year,  travelled,  and  be- 
came profefTor  at  feveral  univerfities,  and  minifter  at 
Bourdeaux.  He  pnbliflicd,  I.  T'neological  leijtures ; 
'2.  Icon  JohaTinh  Cameronis ;  and  fome  miicelianeous 
uieces.      He  died  in  1625,  aged  60. 

CAMERONIANS,  a  feft  or  party  in  Scotland, 
who  feparated  from  the  Prefbyterians  in  1666,  and 
continued  to  hold  their  religious  alfemblies  in  tlie 
litlds. 

The  Camcronians  took  their  denomination  from 
Richard  Cameron,  a  famous  field  preacher,  who  refu- 
fing  to  accept  the  indulgences  to  tender  confciences, 
granted  by  King  Charles  II.  as  fuch  an  acceptance 
Teemed  an  acknowledgment  of  the  king's  fupremacy, 
and  that  ho  had  before  a  right  to  filence  them,  made 
a  defection  from  his  bretlnen,  and  even  headed  x  re- 
b'^iliou,  in  which  he  was  killed.  His  followers  were 
never  entirely  reduced  till  the  Revolution,  when  they 
voluntarily  fubmitted  to  King  William. 

The  Cameronians  adhered  rigidly  to  the  form  of  go- 
vernment eftablilhed  in  164-8. 

Cameronians,  or  Camernwtfs,  is  alfo  the  denomi. 
natio;;  of  a  party  of  Calvinifts  in   France,  who  afferted 
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that  the  will  of  a  man  is  only  determined  by  the  pra61i- 
cal  judgment  of  the  mind  ;  that  the  caufe  of  men's 
doing  good  or  evil  proceeds  from  the  knowledge  which 
God  infufes  into  them  ;  and  tliat  God  docs  not  move 
the  will  phyfically,  but  only  morally,  in  virtue  of  its 
dependence  on  the  judgment  of  the  mind.  They  had 
this  name  from  .lohii  Cameron,  a  famous  profefTor,  firft 
at  Glafgow,  whci'e  he  wa^  born,  in  1580,  and  after- 
vi'ards  at  Bourdeaux,  Sedan,  ar.d  Saumur  ;  at  which 
lafl.  place  he  broached  his  new  ilofirine  of  grace  and 
free  will,  which  was  formed  by  Amyraut,  Cappel,  Bo- 
chart,  Daille,  and  others  of  the  more  learned  among 
the  reformed  miniftcrs,  who  judged  Calvin's  dodlrine* 
on  thefe  points  too  harlli.  The  Cameronians  are  a 
fort  of  mitigated  Calviniils,  and  approach  to  the  opi- 
nion of  the  Arminians.  Tiiey  ai'e  alfo  called  Un'tver- 
fal'ifts,  as  holding  the  univerfality  of  Chrift's  death ; 
and  fometimes  AmyrnhViJls.  The  rigid  adherents  to 
the  fynod  of  Dort  accufcd  them  of  Pelagianifm,  and 
even  of  Maiiicheifm.  The  controverfy  between  the 
parties  was  carried,  on  with  a  zeal  and  fnbtilty  fcarce 
conceivable ;  yet  all  the  queftion  between  them  was 
onlv,  Whether  the  will  of  man  is  determined  by  the 
immediate  aftion  of  God  upon  it,  or  by  the  interven- 
tion of  a  knowledge  which  God  impreffes  into  the 
mind  ?  The  fynod  of  Dort  had  deliried  that  God  not 
only  illuminates  the  underllandiiig,  but  gives  motion 
to  the  will  by  making  an  internal  change  therein. 
Cameron  only  admitted  the  illumination,  wtiereby  the 
mind  is  morally  moved  ;  ai:d  L-xplained  the  fenliraent  of 
the  fynod  of  Dort  fo  as  to  make  the  two  opinions  con- 
iiflent. 

GAMES,  a  name  given  to  the  fmall  (lender  rods 
of  caft  lead  of  which  the  glaziers  make  their  turned 
lead.. 

Their  lead  being  caft  into  flendcr  rods  of  twelve  or 
fomteen  inches  long  each,  is  called  the  camt ;  fome-- 
times-  alfo  they  call  each  of  thefe  rods  a  came,  which- 
being  afterwai-ds  drawn  through  their  vice,  makes  their 
turned  lead. 

CAMILLUS,  Marcvs  Furius,  was  the  firft  whu- 
rendei-ed  the  family  of  Furius  illullrious.  Heti-iumph- 
ed  four  times,  was  five  times  ditlator,  and  was  honour- 
ed with  the  title  of  l\\e  fcconj  foundtr  of  Rome.  In  a 
word,  he  acquired  all  the  glory  a  man  can  gain  in  his 
own' country.  Lucius  Apuleius,  one  of  the  tribunes, 
profecuted  him  to  make  him  give  an  account  of  the 
fpoils  taken  at  Veii.  CamiUus  anticipated  judgment, 
and  baniftied  himfelf  voluntarily.  During  his  banifti- 
ment,  inftead  of  rejoicing  at  the  devaflation  of  Rome 
by  the  Gauls,  lie  exerted  all  his  wifdcmi  and  bravery 
to  drive  away  the  enemy  ;  and  yet  kept  with  the  ut- 
mnft  ftriftnefs  the  faored  law  of  Rome,  in  refufing  to 
accept  the  command,  which  feveral  private  perfons  of- 
fered him.  Tlie  Romans  who  were  befieged  in  the 
Capitol,  created  him  dictator  in  the  year  StiS  ;  in 
whicli  offi'je  he  afted  with  fo  much  bravery  and  con- 
dnft,  that  he  entirely  drove  the  army  of  the  Gauls  out 
of  the  territories  of  t!ie  commonwealth.  He  died  in 
the  8111  year  of  his  age,  36.5  years  before  the  Chrift.ian 
era. 

CAMILLI  and  Camii.l/f,  in  j^ntiqu'ity,  boys  and 
girls  of  ingenuous  birth,  who  miniftered  in  the  facri- 
iices  of  the  gods ;  and  efpeciallv  thofe  who  attended 
Xhcjlamcr.  diaHs,  or  pricll  of  Jupiter,     The  wm-d  feems 

borrowed. 


CAM  [ 

'Caminha  borrowed  from  tlie  language  of  the  ancient  Hetrurians, 
_  "  where  it  fignified  minlfter,  and  was  changed  from  caf- 
I  m'lHus.     The  Tufcans  alfo  j^ave  the  appellation   Camil- 

lus  to  Mercury,  in  quality  of  minifter  of  the  gods. 

CAMINHA,  a  maritime  town  of  Portugal,  in  the 
province  of  E:itre-Duero-e-Minho,  with  the  title  of  a 
duchy.  It  is  fituated  at  the  mouth  of  the  river  Min- 
ho,  in  W.  Long.  9.  1.5.  N.  Lat.  41.  llu 

CAMIS,  or  Kamis,  in  the  .lapanefe  theology,  de- 
note deified  fouls  of  ancient  heroes,  who  are  fuppofed 
ftiU  to  intereft  themfclves  in  the  welfare  of  the  people 
whom  they  anciently  commanded. 

The  carais  anfwer  to  the  heroes  in  the  ancient  Greek 
and  Roman  theology,  and  are  venerated  like  the  faints 
in  the  modern  Roman  church. 

Befides  the  heroes  or  camis  beatified  by  th;  confsnt 
of  antiquity,  the  mliaddos,  or  pontiffs,  have  deified 
many  others,  and  continue  ftill  to  grant  the  apotheo./s 
to  new  worthies  ;  fo  that  they  fwarm  with  camis  :  the 
principal  one  is  Tenfio  Dai  Sin,  the  common  father  of 
Japan,  to  whom  are  paid  devotions  and  pilgriniagfoS 
extraordinary. 

CAMISADE,  in  the  art  of  war,  aa  attack  by  fur- 
prife  in  the  night,  or  at  the  break  of  day,  when  ;he 
enemy  is  fuppofed  to  be  a- bed.  The  word  is  faid  to 
have  taken  its  rife  from  an  attack  of  this  kind  ;  where- 
in, as  a  badge  or  fignal  to  know  one  another  by,  they 
bore  a  (hift,  in  French  called  chemife,  or  camifc,  over 
their  arms. 

C.VMISARDS,  a  name  giten  by  the  Trench  to 
the  Calviuiils  of  the  Cevcnnes,  who  formed  a  league, 
and  took  up  arnts  in  their  own  defence,  in  1688. 

CAMLETINE,  a  flight  ftuff,  made  of  hair  and 
coarfe  filk,  in  the  manner  of  camblet.  It  it  now  out 
of  fafhion. 

CAMMA,  and  Gobbi,  two  provinces  of  the  king- 
dom of  Loango  in  Africa.  The  inhabitants  are  con- 
tinually at  war  with  each  other.  The  weapons  they 
formerly  ufed  in  their  wars  were  the  fhort  pike,  bows 
and  arrows,  fword  and  dagger ;  but  fince  the  Euro- 
peans have  become  acquainted  with  that  coaft,  they 
have  fupplied  them  with  fire-arms.  The  chief  town 
of  Gobbi  lies  about  a  day's  journey  from  the  fea. — 
Their  rivers  abound  with  a  variety  -of  fifh  ;  birt  are  in- 
fefled  with  fea-horfes,  which  do  great  mifchicf  both  by 
land  and  water.  The  principal  commerce  with  the 
natives  is  in  logwood,  elephants  teeth  and  tails,  the 
hair  of  which  is  highly  valued,  and  ufed  for  feveral 
!Curious  purpofes. 

CAMMIN,  a  maritime  town  of  Germany,  in  Bran- 
denburg Pomerania,  fituated  in  E.  Long.  15°.  N.  Lat. 

CAMOENS,  Louis  de,  a  famous  Portuguefe  poet, 
the  honour  of  whofe  birth  is  claimed  by  different  cities. 
But  according  to  N.  Antonio,  and  Manuel  Correa,  his 
intimate  friend,  this  event  happened  at  Lifbon  in  1517. 
His  family  was  of  confiderable  note,  and  originally 
Spanifh.  In  1370,  Vafco  Perez  de  Caamans,  difgufl- 
ed  at  the  court  of  Caflile,  fled  to  that  of  Lifbon,  where 
King  Ferdinand  immediately  admitted  him  into  his 
council,  and  gave  him  the  lordfhips  of  Sardoal,  Pun- 
nete,  Marano,  Amendo,  and  other  confiderable  lands  ; 
a  certain  proof  of  the  eminence  of  his  rank  and  abili- 
ties. In  the  war  for  the  fucceflion,  which  broke  out 
on   the   death   of  Ferdinand,   Camoens   fided  with  the 
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king  of  Caflile,  and  was  killed  in  the  battle  of  Alja-  Camo«M. 
barota.  But  thoutfh  John  I.  the  vidor,  feized  a  great  * 
part  of  his  ellate,  his  widow,  the  daiip,'hter  of  Gonfalo 
Teroyro,  grand  mailer  of  the  order  of  Chriil,  and  ge- 
neral of  the  Portuguefe  army,  was  not  reduced  beneath 
her  rank.  She  had  three  ions  who  took  the  name  of 
Camoens,  The  family  of  the  eldcft  intermarried  with 
the  firll  nobility  of  Portugal ;  and  even,  according  to 
Cailera,  with  the  blood  royal.  But  the  family  uf  the 
fecond  brother,  whofe  fortune  was  fleuder,  had  the  fu- 
pcrior  honour  to  produce  the  author  of  the  Lufiad. 

Early  in  his  hfe  the  miiTortunes  of  the  poet  began. 
In  his  infancy,  Sirocn  Vaz  de  Camoens,  his  father, 
comnia;ider  of  a  vefTel,  was  fliipwrrcked  at  Goa,  where, 
V  ith  his  life,  the  greateil  part  of  his  fortune  wa.s  loft. 
Kis  mother,  however,  Anne  de  Macedo  of  Santarene, 
provided  for  xS^c  education  of  her  fon  Louis  at  the  uni- 
vcrfity  of  Coimbra.  AVTiat  he  acquired  there,  hi* 
worlv  difcover ;  a.-.i  intimacy  with  the  clalfics,  equal  to 
that  of  a  Scjligcr,  but  directed  by  the  talle  of  a  Mil- 


ton ov  a  Pojie. 

When  he  leR.  the  univerfity,  he  appeared  at  court. 
He  was  handfomc  ;  had  fpealiing  eyes,  it  is  faid  ;  and 
tlve  fineil  complexion.  Certain  it  is,  iiowever,  he  was 
a  polifncd  fcholar,  which,  added  to  the  natural  ardour 
and  gay  vivacity  of  his  difpofition,  rendered  him  an 
accomplithed  gentleman.  Courts  are  the  fcenes  of  in- 
tiigue  ;  and  intrigue  was  fafhionable  at  Lifbon.  But 
the  particulars  of  the  amours  of  Camoens  refl  un- 
known. Thie  only  appears :  he  had  afpired  above  his 
rank,  for  he  was  banifhed  froiii  the  court ;  and  in  fe- 
veral of  his  fonnets  he  afcribes  this  misfortune  to 
love. 

He  now  'rcftired  to  his  Tnother's  friends  at  Santarene. 
Here  he  renewed  his  ftudies,  and  began  his  poem  on 
the  difcovei-)'  of  India.  John  III.  at  this  time  prepa- 
red an  armament  againfl  Africa.  Camoens,  tired  of 
his  inaSive  obfcure  hfe,  went  to  Ceuta  in  this  expedi- 
tion,  and  greatly  diflinguifhed  his  valour  in  feveral 
rencounters.  In  a  naval  engagement  with  the  Moors 
in  the  flraits  of  Gibraltar,  in  the  conflifl  of  boarding, 
he  was  among  the  foremofl,  and  loft  his  right  eye. 
Yet  neither  hurry  of  adlual  fervice  nor  the  difiipatioa 
of  the  camp  could  flifle  his  genius.  He  continued  hij 
Lujiadas,  and  feveral  of  his  mofl  beautiful  fonnets  were 
written  in  Africa,  while,  as  he  expreffed  it, 

One  hand  the  pen,  and  one  the  fword,  employ'd. 

The  fame  of  his  valour  had  now  reached  the  court, 
and  he  obtained  permilFion  to  return  to  Lifbon.  But, 
while  he  folicited  an  eflablifluiient  which  he  had  merit- 
ed in  the  ranks  of  battle,  the  malignity  of  evil  tongues, 
as  he  calls  it  in  one  of  his  letters,  was  injurioufly  pour- 
ed upon  him.  Though  the  bloom  of  his  early  youth 
was  effaced  by  feveral  years  refidence  under  the  fcorch- 
ing  heavens  of  Africa,  and  though  altered  by  the  lofs 
of  an  eye,  his  prefence  gave  an  uncafuiefs  to  the  gentle- 
men of  feme  families  of  the  firft  j-ank  where  he  had 
formerly  vifited.  Jeiiloufy  is  tl;e  charafteriftic  of  the 
Spaniards  and  Portuguefe  ;  its  refentment  knows  no 
bounds,  and  Camoens  now  found  it  prudent  to  banifli 
hlmielf  from  his  native  countr)-.  Accordingly,  iii 
1553,  he  failed  for  India,  with  a  refolution  never  to 
return.  As  the  fliip  left  tb.e  Tagus,  he  exclaimed,  in 
the  words  of  the  fep\ilchral  monument  of  Scipio  Afri- 

cauus,. 
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Camoen*.  canos,  Ingrala  patrla,  non  pojfulebis  ojfa  meat   "   Un- 
*~"~*        '  grateful   country,  thou   (halt  not  pi-fiefs  my   hones!" 
But  lie   knew  not  what  evils  in   the  eall  would  awake 
the  remembrance  of  his  native  fi'.'lvis. 

When  Camoens  arrived  in  India,  an  expedition 
was  ready  to  fail  to  revenge  the  king  of  Cochin  on 
the  king  of  Pimcnta.  Without  any  r»lt  on  fhore  after 
his  long  voyage,  he  joined  this  Rrmamtnt,  and  in  the 
conqueft  of  the  Alagada  iflands  difplayed  his  ufual 
braver)'. 

In  the  year  following,  he  attended  Manuel  de  Vaf- 
conccUo  in  an  expedition  to  the  Red  fea.  Here,  fays 
Faria,  as  Camoens  had  no  ufe  for  liis  fword,  he  em- 
ployed his  pen.  Nor  was  his  activity  confined  to  the 
fleet  or  camp.  He  vifited  Mount  Felix  and  the  adja- 
cent inhofpitahle  regions  of  Africa,  which  he  fo  llrong- 
ly  pifturcs  in  the  Lufiad,  and  in  one  of  his  little  pieces 
where  he  laments  the  abfence  of  his  mifttefs. 

When  he  returned  to  Goa,  he  aijoyed  a  trsnquillity 
■which  enabled  him  to  befiow  his  attention  on  his  epic 
poem.  But  this  ferenity  was  interrupted,  perhaps  by 
his  own  imprudence.  He  wrote  fome  falires  which  gave 
offence  :  and  by  order  of  the  viceroy  Francifco  Barre- 
to,  he  was  baniihed  to  China. 

The  accomplilhments  and  manners  of  Camoens  foon 
found  him  friends,  though  under  the  difgrace  of  ba- 
nifhment.  He  was  appointed  comniiirary  of  the  de- 
funft  in  the  ifjand  of  Macao,  a  Portuguefe  feitlement 
in  the  bay  of  Canton.  Here  he  continued  hi?  Lufiad  ; 
and  here  alfo,  after  five  years  refidence,  he  acquired  a 
fortune,  though  fniall,  yet  equal  to  his  wilhes.  Don 
Conftantine  de  Braganza  was  now  viceroy  of  India ; 
and  Camoens,  defirous  to  return  to  Goa,  rcfi';jned  his 
charge.  In  a  fhip,  freighted  by  liimfelf,  he  let  fail ; 
but  was  (hipvvrecked  in  the  gulf  near  the  mouth  of  the 
river  Mehon,  on  the  coail  of  China.  All  he  had  ac- 
quired was  loft  ill  the  waves  ;  his  poems,  which  he 
held  in  one  hand,  while  he  fwimmed  with  the  other, 
,  were  all  he  found  himfelf  pofleffed  of  when -he  ftood 
friendlefs  on  tiie  unknown  (liore.  But  the  natives  gave 
him  a  moil  humane  reception  :  this  he  has  immorta- 
lized in  the  prophetic  fong  in  the  tenth  Lufiad  ;  and 
in  the  feventh,  he  tells  us,  that  here  he  loft  the  wealth 
which  fatisfied  his  v/ifties. 

Agora  da  ejparangaja  aJqu'iriaa,  ^c. 
Now  bleft  with  all  the  wealth  fond  hope  could  crave, 
•Soon  I  beheld  that  wealth  beneath  the  wave 

For  ever  loft ; 1 — 

My  life,  like  Judah's  heaven-doom'dkiug-of  yore. 
By  miracle  prolong'd 

On  the  banks  of  the  Mehon  he  wi-ote  his  beautiful 
paraphrafe  of  the  pfalm,  where  the  Jews,  in  the  fineft 
ftrain  of  poetrj',  are  reprefented  as  hanging  their  hatps 
un  the  willows,  by  the  rivers  of  Babylon,  and  weeping 
their  exile  from  their  native  country.  Here  Camoens 
continued  fome  time,  till  an  opportunity  offered  to 
cany  him  to  Goa.  When  he  arrived  at  that  city, 
Don  Cor.ftantine  de  Braganza,  the  viceroy,  whofe  cha- 
rafleriftic  was  politenefs,  admitted  him  into  intimate 
frieuLfhip,  and  Camoens  was  happy  till  Count  Redon- 
do  afTumed  the  government.  Thofe  who  had  formerly 
procured  the  banifhment  of  the  fatirift,  were  filent 
while  Conftantine  was  in  power ;  but  now  they  exert- 
ed all  their  arts  againft  him.     Redondo,  when  he  en- 
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tered  on  ofGce,  pretended  to  be  the  friend  of  Camoens;  Camoent, 
yet,  with  all  that  uiifeehng  indifference  with  which  he  *— v— ^ 
made  his  nujft  horrible  witticifm  on  the  Zamorin,  he 
fuffered  the  innocent  man  to  be  thrown  into  the  com. 
mon  prifon.  After  all  the  delay  of  bringing  witneffes, 
Camoens,  in  a  pubhc  trial,  fully  refuted  every  accufa- 
tion  of  his  condiift  while  commifiary  at  Macao,  and 
his  enemies  were  loaded  with  ignominy  and  reproach. 
But  Camoens  had  fome  creditors,  and  thcfc  detained 
him  in  prifon  a  confiderable  time,  till  the  gentlemen  of 
Goa  began  to  be  afhamed  that  a  man  of  his  fingular 
merit  fnould  experience  fuch  treatment  among  them. 
He  was  fet  at  liberty  ;  and  again  he  afTumed  the  pro- 
feflion  of  arms,  and  received  the  allowance  of  a  gen- 
tleman voluiteer,  a  charatler  at  this  time  common  in 
Portuguefe  India.  Soon  after,  Pedro  Barreto,  ap- 
pointed governor  of  the  fort  at  Ssfala,  by  high  promi- 
fes,  allured  tlie  poet  to  attend  \\im  thither.  The  go-  • 
vernor  of  a  diftant  fort,  in  a  barbarous  country,  fhares 
in  fome  meafure  the  fate  of  an  exile.  Yet,  though 
the  only  motive  of  Barreto  was,  in  this  unpleafant  ii- 
tuation,  to  retain  the  convevfation  of  Camoens  at  his 
table,  it  was  his  leait  care  to  render  the  fife  of  his 
guelt  agreeable.  Chagrined  with  his  treatment,  and 
a  confiderable  time  liaving  elapfed  in  vain  dependence 
upon  Ba;nto,  Camoens  refolved  to  return  to  his  na- 
tive countq-.  A  fliip,  on  the  homeward  voyage,  at 
this  time  touc'.--d  at  Sofala,  and  feveral  .^entlenii-n  who 
were  on  board,  were  defir.)us  that  Camoens  fli^uld  ac- 
company them.  But  this  the  governor  u  igeneronfly 
endeavoured  to  prevent,  and  charged  him  wit.i  a  debt 
for  bojrd.  Anthony  de  Cabra,  however,  and  Hec- 
tor de  Sj'lv  yra,  paid  the  demand  ;  and  Camof-ns, 
fays  Faria,  and  the  honour  of  Barreto,  were  fold  lege- 
ther. 

After  an  abfence  of  16  years,  Camoens,  in  1569,  re- 
turned to  Lifbon,  unhappy  even  in  his  arrival,  for  the 
peftilence  then  raged  in  that  city,  and  prevented  his 
publication  for  three  years.  At  laft,  in  1.372,  he 
printed  his  Lufiad,  which,  in  the  opening  of  the  firfl 
book,  in  a  moft  elegant  turn  of  compliment,  he  ad- 
drefTed  to  his  prince.  King  Sebafti.m,  then  in  his  18th 
year.  The  king,  fays  the  French  tranflator,  was  fo 
plcaled  with  his  merit,  that  he  gave  the  author  a  pen- 
fion  of  -tOOO  reals,  on  condition  that  he  fhould  refide 
at  court.  But  this  falary,  fays  the  fame  writer,  was 
witndrawn  by  Cardinal  Heniy,  who  fucceeded  to  the 
crown  of  Portugal,  loft  by  Sebaftian  at  the  battle  of 
Alcazar. 

Though  the  great  patron  of  one  fpecies  of  Kteratnre, 
a  fpecies  the  reverfe  of  that  of  Camoens,  certain  it  is, 
that  the  author  of  the  Lufiad  was  utterly  negledled  by 
Henr)-,  under  whofe  inglorious  reign  he  died  in  all  the 
mifery  of  poverty.  By  fome,  it  is  faid,  he  died  in  an 
alms-houfe.  It  appears,  however,  that  he  had  not 
even  the  certainty  of  fubfiftence  which  thefe  houfes 
provide.  He  had  a  black  lervant,  who  had  grown  old 
with  him,  and  who  had  long  experienced  his  mafter's 
humanity.  This  grateful  Indian,  a  native  of  Java, 
who,  according  to  fome  writers,  faved  his  ir.after's  life 
in  the  unhappy  Ihipwreck  where  he  loft  his  effects,  beg- 
ged in  the  ftreets  of  Lifbon  for  the  only  man  in  Portu- 
gal 0:i  whom  God  had  beftowed  th'jfe  talents  which  . 
have  a  tendency  to  ereft  the  fpirit  of  a  downward  age. 
To  the  eye  of  a  careful  obferver,  the  fate  of  Camoens 

throws 
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Csmoniile,  throws  great  light  on  that  of  his  country',  and  will  ap-  other  filth,   of  the   camp   behind.     This  mud  be  fre- 

,    Camp,     pea,-  ftriflly  conneiSled  with  it.      The    fame  ignorance,  qucntly  done,  if  coufiftent  with  the  military  operations: 

'    •  the   fame   degenerated  fplrit,   which  fuffered  Camoeuj  but    when    tlicfe    render    it    improper    to    change   tiie 

to  depend  on  his  fliare  of  the  alms  begged  in  the  Rreets  groniid  often,  the  privies  iliould  be  made  deeper  thail 

by  liis  old  hoary  fervant,  the   fame  fpirit  which  caule  J  ufiial,   and  once  a-day  a  thick  layer  of  earlh   thrown 

this  funk  the  kingdom  of  Portugal  into   the   mod  ab-  into  them  till  the  phs  are  near  full  ;    and  then  they  are 

jeft  vaffalage  ever  experienced   by  a  conquered  nation,  to  be  well  covered,  and  fupplied  by  others.      It  may 

While  the  grandees  of  Portugal  were  blind  to  the  ruin  alfo  be  a  proper  caution  to  order  the  pits  to  be  made 

which  impended  over  them,  Camocns  beheld  it  witli  a  either  in  the  front  or  the  rear,   as   the   then  ftationary 

pungency  of  grief  which   haftened  liis  exit.    '  In  one  of  winds  may  bell  carry  off  their  effluvia  irojn  the  camp. 

his  letters  he  has  thefe  remarkable  words  :  Em  Jim  nc-  Moreover,,  it   will  be  neceffary  to  change  the  ftraw  frc- 

cahercy  a  v'tda,  e   •vermm  totlos  que  fuy  efckoada  a  m'ni-  quently,  as  beiiig  not  only  apt  to  rot,  but  to  retain  the 

ho  patiia,  ilfc.     "  I  am  ending  the  courfe  of  my  life  ;  infeftious  Reams  of  the  lick.      Fiut  if  frcfli  draw  cannot 

the  world  will   witnefs   how  I  have  loved  my  country,  be   procured,    more   care   mull  be  taken   in   airing  the 

I  have  returned,  not  only  to  die  in  her  bofom,  but  to  tents,  as  v/ell  as  the  old  Ilraw. 

die  with  her."  The  difpofition  of  the  Hebrew  encampment  was  at 

In  this  unhappy  fituation,  in  1579,  in  his  62d  year,  firft  laid  out  by  God  himfelf.     Their  camp  was  of  a 

the  year  after  tlie  fatal  defeat  of  Don  Seballian,  died  quadrangular  form,  furrounded  with  an  enclofme  of  tl 
Louis  de  Camoens,  the  greatelt  literary  genius  ever 
produced  by  Portugal ;  in  martial  courage  and  fpirit 
of  honour,  nothing  inferior  to  her  givatelt  heroes.  And 
in  a  manner  fuitable  to  the  poverty  in  which  he  died, 
was  he  buried. 

CAMOMILE.     See  Anthemis,  Botany  InJex. 
CAMP,  the  ground  on  which   an   army  pitch  their 


Camp. 


height  of  10  hands-breadth.  It  made  a  fquarc  of  12 
miles  in  conipafs  about  the  tabernacle  ;  and  within  this 
was  another  calk'd  the  Leviles  camp. 

The  Greeks  had  alfo  their  camps  fortified  with  gates 
and  ditches.  Tlie  Lacedemonians  made  their  camp  of 
a  round  figure,  looking  upon  tli.it  as  the  moft  perfeCi; 
and  defenfihle  of  any  form  :    we  are  not,   however,   to 


tents.      It  is  marked  out  by  the  qnaitermaftcr  general,      imagine,  that  they  thought  this  form  fo  eflential  to  a 


who  appoints  every  regiment  their  ground. 

The  chief  advantages  to  be  minded  in  choofing  a 
camp  for  an  army,  are,  to  have  it  near  the  water,  in  a 
country  of  forage,  where  the  foldiers  may  find  wood 
for  dreffnig  their  viftuals  ;  that  it  have  a  free  commu- 
nication with  gaiTifons,  and  with  a  country  froni 
whence  it  may  be  fupplied  with  provilions  ;  and,  if 
poffible,  that  it  be  fituated  on  a  rifing  ground,  in  a  diy 
gravelly  foil.  Befides,  the  advantages  of  the  ground 
ought  to  be  cpnfidered,  as  marllies,  woods,  rivers,  and 
cnclofures  ;  and  if  the  camp  be  near  the  enemy,  with 
no  river  or  marlh  to  cover  it,  the  arn\y  ought  to  be 
intrenched.  An  army  always  encamps  fronting  the 
enemy  ;  and  generally  in  two  lines,  running  parallel 
about  .500  yards  diftance  ;  the  horfe  and  dragoons,  on 
the  wings  ;  and  the  foot,  in  the  centre :  fometimes  a 
body  of  two,  three,  or  four  brigades,  is  encamped  be- 
hind the  two  lines,  and  is  called  tlie  body  of  njerve. 
The  artillery  and  bread-waggons  are  generally  encamp, 
ed  in  the  rear  of  the  two  lines.  A  battalion  of  foot  is 
allowed  SO  or  100  paces  for  its  camp  ;  and  SO  or  40 
for   an  interval  betwixt  one  battalion  and  another.      A 


camp,  as  never  to  be  difpenfed  with  when  the  circum- 
ilances  of  the  place  required  it.  Of  the  reil  of  the  Gre- 
cian camps,  it  may  be  obferved,  that  the  mofl  valiant 
of  the  foldiers  were  placed  at  the  extremities,  the 
reft  in  the  middle.  Thus  we  learu  from  Homer,  that 
Achilles  and  Ajax  were  polled  at  the  ends  of  the  camp 
before  Troy,  as  bulwarks  on  each  fide  of  the  rell  of 
the  princes. 

Tlie  figure  of  the  Roman  camp  was  a  fquare  divided 
into  two  principal  parts :  in  the  upper  part  were  the 
general's  pavilion,  or  piTetorium,  and  the  tents  of  the 
chief  officers  ;  in  the  lower,  thofe  of  inferior  degree 
were  placed.  On  one  fide  of  the  pra;torium  Hood  the 
qua:fLOtiuin,  or  apartment  of  the  treafuixr  of  the  army  : 
and  near  this  the  forum,  both  for  a  market  place  and 
the  alTcmbling  of  councils.  On  the  other  fide  of  tlie 
pr:rtorium  were  lodged  the  legati ;  and  below  it  the 
tribunes  had  their  quarters,  oppofite  to  their  refpeAive 
legions.  Afide  of  the  tribunes  were  the  pra;fec\i  Of 
the  foreign  troops,  over  againll  their  refpeftive  wings  ; 
and  behind  thefe  \Tere  tlie  lodgments  of  the  evocati, 


then   thofe   of  tlie   cxtraordinarii 


ablecli   equites. 


fquadron  of  horfe  is  allowed  30  for  its  camp,  and  30  which  concluded  the  higher  part  of  the  camp.  Be- 
for  an  interval,  and  more  if  the  ground  will  allow  it.  tween  the  two  partitions  was  a  fpot  of  ground  called 
Where  the  ground?  are  equally  dry,  thofe  camps  are  prindpla,  for  the  altars  and  images  of  the  gods,  and 
always  the  moll  healthiul  that  are  pitched  on  the  banks  probably  alfo  for  the  chief  enfigns.  The  middle  of  the 
of  large  rivers  ;  becaufe,  in  the  hot  feafon,  fitualions  lower  partition  was  alfigned  to  the  Roman  horfe  :  next 
of  this  kind  have  a  ftream  of  frefli  air  from  the  water,  to  them  were  quarteicd  the  trinrii ;  then  the  principes, 
fjrving  to  carry  off  the  moiil  and  putrid  exhalations,  and  clufe  by  them  the  hallali  ;  afterwards  the  foreign 
On  the  other ^land,  next  to  marfhes,  the  word  encamp-  horfe,  and  laftly,  the  foreign  foot.  They  fortified 
ments  are  on  low  grounds  dole  bcfet  with  trees  ;  for  their  camp  with  a  ditch  and  parapet,  which  they  term- 
then  the  air  is  not  only  moifl  and  hurtful  in  itfelf,  but  edfrj//a  and  vallum  ;  in  the  latter  fome  diilinguifh  two 
by  flagnating  becomes  more  fnfceptible  of  corruption,  parts,  viz.  the  a^ger  or  earth,  and  \.\ie  fuJes  or  wooden 
However,  let  the  fituation  of  camps  bi;  ever  fo  good,  dakes  driven  in  to  fecnre  it.  The  camps  were  fome- 
they  are  frequently  rendered  infettious  by  the  putrid  times  furrounded  by  walls  made  of  hewn  done  ;  and 
effluvia  of  rotten  draw,  and  the  privies  of  the  army,  the  tents  thenifclvcs  formed  of  the  fame  matter, 
moie  efpeci.ally  if  the  bloody  flux  prevails  ;  in  which  In  the  front  of  the  Turkiih  camp  are  quartered  the 
caie  tlie  bed  method  of  preventing  a  general  infeftlon,  janizaries  and  other  foot,  whofe  tents  eiicompafs  their 
is  to  leave  the  ground  with  the  privies,  foul  ilraw,  and  aga  :  in   the    rear  are  the    quarters   of   the  fpahis  and 

other 
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The  body  of  the  camp   is  poflefled     of  time  that  an  army  keeps  the  fi.-Id,  or  ij  er.Cijnprd. 


Camp      other  horfemen 

'  .  by  the  ftately  tents  or  pavilions  of  the  vizier  or  gene. 
Campaign  ^.^j^  ^^-^^  effendi  or  chancellor,  khaija,  or  fteward,  the 
teRerdar  bafhaw  or  lord  treafurer,  and  kapiflar  kahia- 
feer  or  mafter  of  the  ceremonies.  In  the  middle  of 
thefe  tents  is  a  fpacious  field,  whei-ein  are  erefted  a 
building  for  the  divan,  and  a  hafna  or  treafury.  When 
the  ground  is  marked  out  for  a  camp,  all  wait  for  the 
pitching  of  the  tent  Inilac,  the  place  where  the  courts 
of  juftice  are  held  ;  it  being  the  difpoiition  of  this  that 
is  to  regulate  all  the  reft. 

The  Arabs  ftill  live  in  camps,  as  the  ancient  Scenites 
did.  The  camp  of  the  Affyne  Emir,  or  king  of  the 
country  about  Tadmor,  is  defcribed  by  a  traveller  who 
viewed  it,  as  fpread  over  a  very  large  plain,  and  pof- 
feffing  fo  vaft  a  fpace,  that  though  he  had  the  ad- 
vantage of  a  rifing  ground,  he  could  not  fee  the 
ntmoft  extent  of  it.  His  own  tent  was  near  the  mid- 
dle ;  fcarce  diftinguilhable  from  the  reft,  except  that 
it  was  bigger,  being  made,  like  the  others,  of  a  fort  of 
haircloth. 

Camp,  is  alfo  ufed  by  the  Siamefe,  and  fome  other 
nations  in  the  Eaft  Indies,  as  the  name  of  the  quarters 
which  they  afilgn  to  foreigners  who  come  to  trade  with 
them.  In  thefe  camps,  every  nation  forms,  as  it  were, 
a  particular  town,  where  they  carry  on  all  their  trade^ 
not  only  keeping  all  their  warehoufes  and  (liops  there, 
but  alfo  live  in  thefe  camps  with  their  whole  families. 
The  Europeans,  however,  are  fo  far  indulged,  that  at 
Siam,  and  almoft  everywhere  elfe,  they  may  live  either 
in  the  cities  or  fuburbs,  as  they  (hall  judge  moft  con- 
venient. 

CjiMF-Jight,  or  KAMT-Jight,  in  law  writers,  denotes 
the  6-ial  of  a  caufe  by  duel,  or  a  legal  combat  of  two 
champions  in  the  field,  for  decifion  of  fome  contro- 
verfy. 

In  the  trial  by  camp-fight,  the  accufer  was,  with 
the  peril  of  his  own  body,  to  prove  the  accufed  guilty  ; 
and  by  offering  him  his  glove,  to  challenge  him  to 
■this  trial,  which  the  other  muft  either  accept  of,  or  ac- 
knowledge himfelf  guilty  of  the  crime  whereof  he  was 
accufed. 

If  it  were  a  crinrte  deferving  death,  the  camp-fight 
was  for  life  and  death :  if  the  offence  defervcd  only 
imprifonment,  the  camp-fight  was  accompli(hed  when 
one  ■combatant  had  fubdued  the  other,  fo  as  either  to 
make  him  yield  or  take  him  prifoner.  The  accufed 
had  liberty  to  choofe  another  to  fight  in  his  ftead,  but 
the  accufer  was  obliged  to  perform  it  in  his  own  per- 
fon,  and  with  equality  of  weapons.  No  women  were 
permitted  to  be  fpeftators,  nor  men  under  the  age  of 
thirteen.  The  prieft  and  the  people  who  looked  on, 
were  eng-aged  filently  in  prayer,  that  the  viftory  might 
fell  to  him  who  had  right.  None  might  cry,  fhriek, 
or  give  the  leaft  fign  ;  which  in  fome  places  was  exe- 
cuted with  fo  much  ftriftnefs,  that  the  executioner 
flood  ready  with  an  axe  to  cot  off  the  right  hand  or 
foot  of  the  party  that  fhould  offend  herein. 

He  that,  being  wounded,  yielded  himfelf,  was  at 
the  other's  mercy  either  to  be  killed  or  fuffered  to  live. 
But  if  life  were  granted  him,  he  was  declared  infa- 
mous by  the  judge,  and  difabled  from  ever  bearing 
arms,  or  riding  on  horfeback. 

CAMPAGNA.     See  Campania. 

CAMPAIGN,  in  the  art  of  war,  denotes  the  fpace 
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Campaigs 
The  begiiming  uf  every  campaijrn  is  conCderably  niore  I!    . 

unhealthy  than  if  the  men  were  to   remain  in  qunrters.  '■    '    f 

After  the  firft  fortnight  or  three  weeks  rncanipmcnt, 
the  fickncfs  dccreafes  daily  ;  the  moft  infirm  bi-ing  by 
that  time  in  the  hofpiti'ls,  and  the  weather  daily  grow- 
ing warmer.  This  healthy  ftute  continues  throughout 
the  fummer,  unlefs  the  men  get  wet  clothes  or  wet 
beds  5  in  which  cafe,  a  greater  or  lefs  degree  of  the 
dyfentery  will  appear  in  proportion  to  the  preceding 
heats.  But  the  moft  fickly  part  of  the  campaign  be- 
gins about  the  middle  or  end  of  Anguft,  whilft  the 
days  are  ftill  hot,  but  the  nights  coo!  and  damp,  with 
fogs  and  dews  :  then,  and  not  fooncr,  the  dyfenterr 
prevails  ;  and  though  its  violence  is  over  by  the  begin- 
ning of  Oftober,  yet  the  remitting  fever  gaining 
ground,  continues  throughout  the-  reft  of  the  campaign, 
and  never  entirely  ceafes,  even  in  winter-quarters,  till 
the  frofts  begin.  At  the  beginning  of  a  campaign  the 
ficknefs  is  fo  uniform,  that  the  number  may  be  nearly 
predifted  ;  but  for  the  reft  of  the  feafon,  as  the  dif- 
eafes  are  then  of  a  contagious  nature,  and  depend  fo 
much  upon  the  heats  of  fummer,  it  is  impoffible  to 
forefee  how  many  may  fall  fick  from  the  beginning  to 
the  end  of  autumn.  It  is  alfo  obferved,  that  the  laft: 
fortnight  of  a  campaign,  if  protradled  till  the  begin- 
ning of  winter,  is  attended  with  more  ficknefs  thaa. 
the  fiift  two  months  encampment :  fo  that  it  is  bet- 
ter to  take  the  field  a  fortnight  fooner,  in  order 
to  return  into  winter-quarters  fomuch  the  earlier.  As 
to  winter  expeditions,  though  fevere  in  appearance, 
they  are  attended  with  little  ficknefs,  if  the  men  have 
ftrong  fhoes,  quarters,  fuel,  and  provifions  Long 
marches  in  fummer  are  not  without  danger,  unlefs  made 
in  the  night,  or  fo  early  in  the  morning  as  to  be  over 
before  the  heat  of  the  day. 

CAMPANACEiE,  in  Botany,  an  order  of  plants 
in  the  Fragmenta  methodi  naturalii  of  Linnoeus,  in 
which  are  the  following  genera,  viz.  convolvulus,  ipo- 
masa,  polemonium,  campanula,  roella,  viola,  &c.*  •  g^^  g^ 

CAMPANELLA,  Thomas,  a  famous  Italian  f^^y,  Natu- 
philofopher,  born  at  Stilo  in  Calabria,  in  156S.  He  raf  Order. 
diftmguiftted  himfelf  by  his  early  proficiency  rn  learn- 
ing ;  for  at  the  age  of  13  he  was  a  pevfeiS  mafter  of 
the  ancient  orators  and  poets.  His  peculiar  incUna- 
tion  was  to  philofophy,  to  which  he  at  laft  confined 
his  whole  time  and  ftudy.  In  order  to  amve  at  truth, 
he  (hook  off  the  yoke  of  authority ;  by  which  means 
the  novelty  of  fome  of  his  opinions  expofed  him  to 
many  inconveniencies  ;  for  at  Naples  he  was  thrown 
into  prifon,  in  which  he  remained  27  years,  and  du- 
ring this  confinement  wrote  his  famous  work  entitled 
Atheifmus  triumphatur.  Being  at  length  fet  at  liberty, 
he  went  to  Paris,  where  he  was  gracioufly  received  by 
Louis  XIII.  and  Cardinal  Richelieu  ;  the  latter  pro- 
cured him  a  penfion  of  2000  livres,  and  often  confulted 
him  on  the  affairs  of  Italy.  C'ampanella  paffed  the  re- 
mainder of  his  days  in  a  monaftery  of  Dominicans  at 
Paris,  and  died  in  1639. 

CAMPANI,  Matthew,  of  Spolctto,  curate  at 
Rome,  wrote  a  curious  treatife  on  the  art  of  cutting 
glaffcs  for  fpeftacles,  and  made  feveral  improvements 
in  optics,  afiifted  by  his  brother  and  pupil  Jofeph.  He 
died  after  1678. 

CAMPANIA,  a  town  of  Italy,  in  the  kingdom  of 
N  Naples, 
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ratnpania.  Naples,  and  in  the   faithcr  prlncipato,  with  a  blfhop's 

— V fe,,.     E.  Long.  15.  30.  N.  Lat.  -W.  40. 

Campania,  or  Compagna  di  Roma,  anciently  La- 
tluni,  a  province  of  Italy,  bounded  on  the  Wi^fl  by  the 
Tiber  and  tb.e  fea,  on  the  fouth-weft  bv  the  fea,  on  the 
fouth  by  Terra  di  Lavoro,  on  the  cail  by  Abruzzo, 
and  on  the  north  by  Sabina.  Though  the  foil  is  good, 
it  produces  little  or  nothing,  on  account  of  the  heavy 
duties  on  com  ;  and  though  the  waters  arc  good,  the 
air  is  unwholefome.  It  is  fubjeft  to  the  Pope,  and  is 
about  60  miles  in  length  on  the  Mediterranean  fea. 

It  has  been   generally  thought  that   the   air  of  this 
country  hath   fomething  in    it   peculiarly   noxious  du- 
ring the  fummer-time  ;  but  Mr  Condamine  is  of  opinion 
that  it  is  not   more   unhealthy  than  any  other   marfhy 
countrj'.      His  account  follows.      "  It  was  after  the  in- 
yafion  of  the  Goths  in  the  fifth  and  fixth  centuries  that 
this  corruption  of  the  air  began  to  manifeft  itfelf.    The 
bed  of  the   Tiber  being  covered   by  the   accumuktcd 
ruins  of  the  ed  fices  of  ancient  Rome,   could  not   but 
raife  itfelf  confiderably.      But  what   permits  us  not  to 
doubt  of  this  faft  is,  that  the  ancient  and  well-preferved 
pavement  of  the  Pantheon  and  its  portico  is  overflowed 
every  winter ;  that  the  water  even  rifes  there  fometimes 
to  the   height  of  eight  or  ten  feet  :  and  that  it  is  not 
polfible   to   fuppofe   that    the  ancient   Romans  fhould 
have  built  a  temple   in  a  place  fo  low  as  to  be  covered 
with  the   waters  of  the  Tiber  on  the  leaft   iiumdation. 
It  is  evident,  then,  that  the  level  of  tlie  bed  of  this  river 
is  raifed  feveral  feet  ;  which  could   not  have   happened 
without  forming  there   a  kind  of  dikes  or  bars.      The 
choaking  up  of  its  canal  ueceffarily  occaiioned  the  over- 
flow and  reflux  of  its  waters  in  fuch  places  as  till  then 
had  not   been  fubjcfl:  to   inundations  ;    to   tliefe  over- 
flowings of  the  Tiber  were   added  all  the  waters  that 
eftaped  out  of  the  ancient  aquedufts,  the  ruins  of  which 
are  ftill  to  be  feen,  and  wliicli  were  entirely  broken  and 
deftroyed  by  Totila.     What  need,  therefore,   of  any 
Vhing  more  to  infeft  the  air  in   a  hot  climate,  than  the 
exhalations  of  fuch  a  mafs  of  ftagnating  waters  depri- 
ved of  any  difcharge,   and  become  the  receptacle  of  a 
thoufand  impurities,  as  well  as  the  grave  of  feveral  mil- 
lions both  of  men  and  animals  ?  The  evil  could  not  hut 
increafe  from  the  fame  caufes  while  Rome  was  expofed 
to  the  incurllons  and  devaftations  of  the  Lombards,  the 
Normans,   and  the  Saracens,   wliich  lailed   for  leveral 
centuries.     The  air  was  become   fo  infeclions  there  at 
the   beginning  of  the    13th   century,  that  Pope  Inno- 
cent III.    wrote,  that  few  people  at   Rome  arrived  to 
the   age   of  forty  years,   and   that  notuing  was  more 
uncommon  there  than  to  fee  a  perfon  of  fixty.     A  very 
fhort  time  after,  the  popes  traiisfened  the  feat  of  their 
refidence   to   Avignon  :    during  the   feventy-two  years 
they  remained  there,   Rome  became  a  defert  ;  the   mo- 
nafleries  In  it  were   converted  into   ftables ;  and   Gre- 
gor)'   XI.   on   his   nturn   to   Rome,   in     1 376,   hardly 
counted  there  30,000  inliabitants.      At  h\>  death  began 
the  troubles  of  the  great  fchifm  in  the  weft,  which  con- 
tinued for  upwards  of  50  years.      Martin  V.    in  whom 
this  fchifm  ended  in  the  year  l■i'2^^,  and  his  (irft  iuccef- 
fors  were  able  to  make  but  feeble  efforts  agaiuft   fo  in- 
veterate an   evil.      It  wa-  not  t;il  the  beginning  of  the 
16th  century  that  Leo  X^  unclir  whom  Rome  began  to 
refume  her  « c.nted  fp'.endour,  ;,a^c  himftlf  fome  trouble 
about  re-eftabliihing  the  falubrity  of  the  air :  but  the 
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city,  being  (liorlly  after  befiegcd  twice  fuccefTively  by  Campani. 
the  emperor  Charles  V.  faw  itfelf  plunged  again  into  '<"''" 
all  its  old  calamities  ;  and  from  85,000  inhabitants, 
which  it  contained  under  Leo  X.  it  was  reduced  under 
Clement  VIII.  to  3'2,OnO.  In  (hort,  it  is  only  fince  the 
time  of  Pius  V.  and  Sextus  V.  at  the  end  of  the  16th 
century,  that  the  popes  have  conilantly  employed  the 
neceflfary  methods  for  purifying  the  a.r  of  Rome  and 
its  environs,  by  procuring  proper  difcharges  for  the 
waters,  diying  up  the  humid  and  marfhy  grounds,  and 
covering  the  banks  of  the  Tiber  and  other  places  repu- 
ted uninliabitable  with  fuperb  edifices.  Since  that  time 
a  perfon  may  dwell  at  Rome,  and  go  in  or  out  of  it  at 
all  fcafons  of  the  year.  At  the  beginning,  however,  of 
the  prefent  century,  they  were  ftill  afraid  to  lie  out  of 
the  city  in  fummer,  when  they  had  refided  there  ;  as 
thev  were  alfo  to  return  to  it,  when  once  they  had 
quitted  it.  They  never  ventured  to  fleep  at  Rome,  even 
in  broad  day,  in  any  other  houfe  than  their  own. 
They  are  greatly  related  at  prefent  from  thefe  ancient 
fcruples  :  I  have  feen  cardinals,  in  the  months  of  July 
and  Auguft,  go  from  Rome  to  lie  at  Frafcati,  Tivoli, 
Albano,  &c.  and  return  the  next  or  the  following  days 
to  the  city,  without  any  detriment  to  their  health  :  I 
have  myfelf  tried  all  thefe  experiments,  without  fuffer- 
insr  the  leaft  inconvenience  from  them  :  we  have  even 
feen,  in  the  laft  war  in  Italy,  two  armies  encamped 
under  the  walls  of  Rome  at  the  time  when  the  heats 
were  moft  violent.  Yet,  notwithttanding  all  this,  the 
greater  part  of  the  countiy  people  dare  not  ilill  ven- 
ture to  lie  during  tliat  feafon  of  the  year,  nor  even  as 
much  as  deep  in  a  carriage,  in  any  part  of  the  terri- 
tory comprehended  under  the  name  of  the  Campagna  of 
Rome." 

CAMPANirORM,  orCAMPANULATED,  an  appel- 
lation given  to  flowers  refembling  a  bell. 

CAMPANINI,  a  name  given  to  an  Italian  marble 
dug  out  of  the  mountains  of  Carrara,  becaufc,  when  it 
is  worked,  it  founds  like  a  bell. 

CAMPANULA,  or  bell-flower.  See  Botany 
Index. 

CAMPBELL,  Archibald,  earl  and  marquis  of 
Argvle,  was  the  fon  of  Archibald  earl  of  Argyle,  by 
the  Iddy  Anne  Douglas,  daughter  of  William  earl  of 
Morton.  He  was  born  in  the  year  1598;  and  edu- 
cated in  the  profefiion  bf  the  Proteiiant  religion,  ac- 
cording to  the  ftrlfteft  rules  of  the  church  of  Scotland, 
as  it  was  eilabhfhed  immediately  after  the  refomiation. 
During  the  commonwealth  he  was  induced  to  fubmlt  to 
its  authority.  Upon  tlie  reftoration,  he  was  tried  for 
his  compliance;  a  crime  common  to  him  with  the  whole 
nation,  and  fuch  a  one  as  the  moft  loyal  and  affec- 
tionate fubjCiSl  might  frequently  by  violence  be  induced 
to  commit.  To  make  this  compliance  appear  the 
more  voluntary  and  hearty,  there  were  prjduced  in 
court  letters  which  he  had  wrote  to  Albemarle,  while 
that  general  governed  Scotland,  and  which  contained 
expreflions  of  the  moft  c<.irdial  attachment  to  the  efta- 
blilhed  government.  But,  befides  the  general  indig- 
nation excited  by  Albimiarle's  difcovery  of  this  private 
correfponiience,  men  thought,  that  even  the  higheft 
demonftrations  of  affedlion  might,  during  jealous  times, 
be  exaited  as  a  neceffary  mark  of  compliance  from  a 
perfon  of  lach  diftintiion  as  Argyle  ;  and  could  not,  by 
any  equitable  coiiilru<flion,  imply   the   crime  of  trt  a- 
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Oamp1)«Il.  fon.  The  parliament,  however,  fcrupled  not  to  pafs 
i~"~~  fentence  upon  him,  and  he  fuffered  with  great  coidlan- 
Cy  and  courage.' 

Campbell,  yluhlbald,  earl  of  Argyle,  fon  to  the 
foniier,  had  from  his  youth  dlftiiiguill.pd  himfelf  by  his 
loyalty  and  his  attachirie;it  to  the  royal  family.  Though 
hii  father  was  head  of  the  coven  a  iters,  he  himfelf  re- 
futed to  concur  in  any  of  their  meafures  ;  and  when  a 
commiflion  of  colonel  was  given  him  by  the  convention 
of  iiates,  he  forbore  to  aft  upon  it  till  it  (liould  be  ra- 
tified by  the  king.  By  his  refpoftful  behaviour,  as  well 
as  by  his  fervices,  he  made  himfelf  acceptable  to  Ciiarlcs 
when  that  prince  was  in  Scotland,  and  even  after  the 
battle  of  Wore-  fter,  all  the  misfortimes  which  attended 
the  roval  caufe  could  not  engage  him  to  defert  it.  Un- 
der Middieton  he  obftinately  perfevered  to  harafs  and 
ir.fell  the  viftorious  Englifli  ;  and  it  was  not  till  he  re- 
ceived orders  from  that  general,  that  he  would  fubmit 
to  accept  of  a  capitulation.  Such  jealoufy  of  his  loyal 
attachments  was  entertained  by  tile  commonwealth  and 
protcftor,  that  a  pretence  was  foon  after  fallen  upon  to 
commit  him  to  prifon  ;  and  his  confinement  was  rigo- 
ix)uriy  continued  till  the  reftoration.  The  king,  ft-n- 
fible  of  his  fervices,  had  remitted  to  him  his  father's 
forfeiture,  and  created  him  earl  of  Argyle  ;  and  when 
a  mod  unjull  fentence  was  pafled  upon  him  by  the  Scots 
parliament,  Charles  had  anew  remitted  it.  In  the  fub- 
fequent  part  of  this  reign  Argyle  behaved  himfelf  du- 
tifully ;  and  though  he  feemed  not  difpofed  to  go  all 
lengths  with  the  court,  he  always  appeared,  even  in  his 
oppofition,  a  man  of  mild  difpofitions  and  peaceable 
deportment. 

A  parliament  was  fummoned  at  Edinburgh  in  fum- 
mer  1681,  and  the  duke  was  appointed  commiffioner. 
Befides  granting  money  to  the  king,  and  voting  the 
indefeafible  right  of  fucccfiion,  this  parliament  enafted 
a  teft,  which  all  perfons  poflefled  of  offices,  civil,  mili- 
tary, or  eccleriaftical,  were  bound  to  take.  In  this  teft 
the  king's  fnpremacy  was  aflerted,  the  covenant  renoun- 
ced, paffive  obedience  affented  to,  and  all  obligations 
difclaimed  of  endeavouring  any  alteration  in  civil  or  ec- 
clefiaftical  eftablilliments.  This  was  the  ftate  of  the 
tell  as  propofed  by  the  courtiers  ;  but  the  country  par- 
ty  propofed  alfo  a  claufe  of  adherence  to  the  Proteftant 
religion,  which  could  not  with  decency  be  rejefted. 
The  whole  was  of  an  enormous  length,  confidered  as 
an  oath  ;  and,  what  was  worfe,  a  confeffion  of  faith 
was  there  ratified  which  had  been  impofed  a  little  after 
the  reformation,  and  which  contained  many  articles 
altogether  forged  by  the  parliament  and  nation.  A- 
mong  others,  the  doftrine  of  refiftance  was  inculcated  ; 
fo  that  the  teft  being  voted  in  a  hurry,  was  found  on 
examination  to  be  a  medley  of  abfurdity  and  contra- 
diftion.  Though  the  courtiers  could  not  rejeiSt  the 
claufe  of  adhereing  to  the  Proteftant  religion,  they 
propofed,  as  a  requifite  mark  of  refpeCt,  that  all  princes 
of  the  blood  ftnaild  be  exempted  from  taking  that 
oath.  This  exception  was  zealoufty  oppofed  by  Ar- 
gyle ;  who  obferved  that  the  fole  danger  to  be  dreaded 
for  the  Proteftant  religion  muft  proceed  from  the 
perverfion  of  the  royal  family.  By  infifting  on  fuch 
^  topics,  he  drew  on  himfelf  the  fecret  indignation  of 
the  duke  of  York,  of  which  he  foon  felt  the  fatal  con- 
fequences. 

When  Argyle  took  the  teft  as  a  privy  counfellor,  he 
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fubjoincd,  in  the  duke's  pr-fence,  an  explanation  which  Campbell, 
he  had  boforehanl  communicated  to  that  prince,  and  ~~~^~  "' 
which  he  believeil  to  have  been  aj<prov(-d  by  him.  It 
was  in  thefe  word-  "  I  have  coiilidored  the  tell,  ajid 
am  very  defir^us  of  giving  obediejice  as  far  as  I  can.  I 
am  confide'it  that  tne  p.irlianient  never  intended  to  im-  ' 
pofe  contradift  )ry  oaths  :  therefore  1  thii'k  no  man  can 
explain  it  but  fir  himfelf.  Accordingly  I  take  it  as  far 
as  it  is  confiftent  with  itfelf  a, id  the  Proteftant  reli- 
gion. And  I  do  declare  that  I  mean  not  to  bind  my- 
felf,  in  my  ftation,  and  in  a  lawful  way,  from  wilhing 
and  endeavouring  any  alteration,  which  I  think  to  the 
advantage  of  church  or  ftate,  and  not  repugnant  to  the 
Proteftant  religion  and  my  loyalty  :  and  this  I  under- 
ftand  as  a  part  of  my  oath."  The  duke,  as  was  natural, 
heard  it  with  great  tranquillity  :  no  one  took  the  leaft 
offence  :  Argyle  was  admitted  to  fit  that  day  in  coun- 
cil :  and  it  was  impoflible  to  imagine  that  a  capital  of- 
fence had  been  committed  where  occafion  fcemed  not 
to  have  been  given  lo  mucii  as  for  a  frown  or  repri- 
mand. 

Argyle  was  much  furpnfed   a  few  days  after,  to  find  , 

that  a  warrant  was  ifl"ued  for  committing  him  to  pri- 
fon ;  that  he  was  indidled  for  high  treafon,  leafing- 
making,  and  perjmy;  and  that  from  the  innocent  v>'ords 
abovementioncd  an  accufation  was  extradled,  by  which 
he  was  to  forfeit  life,  honours,  and  fortune.  It  is  need- 
lefs  to  enter  into  particulars,  where  the  iniquity  of  the 
whole  is  fo  evidently  apparent.  Though  the  fword  of 
juftice  was  difplayed,  even  her  femblance  was  not  put. 
on  ;  and  the  forms  of  law  were  preferved  to  fanftify, 
'or  rather  aggravate,  the  oppreffion.  Of  five  judges, 
three  did  not  fcruple  to  fiid  the  guilt  of  treafon  and 
leafing-making  to  be  incurred  by  the  prifoner  ;  a  jury 
of  15  noblemen  gave  verdift  againft  him  ;  and  the  king 
being  confulted,  ordered  the  fentence  to  be  pronounced, 
but  the  execution  of  it  to  be  fufpeiided  till  further 
orders.  Argyle,  however,  faw  no  reafon  to  truft  to 
the  juftice  or  mercy  of  fuch  enemies  :  He  made  his  e- 
fcape  from  prifon,  and  till  he  could  find  a  (lilp  for  Hol- 
land he  concealed  himfelf  during  fome  time  in  London. 
The  king  heard  of  his  lurking-place,  but  would  not 
fuffer  him  to  be  arreftcd.  All  the  parts,  however,  of 
his  fentence,  fo  far  as  the  government  in  Scotland  had 
power,  were  rigoroufly  executed  ;  his  eftate  confifcated, 
his  arms  reverfed  and  torn.  Having  got  over  to  Hol- 
land, he  remained  there  during  the  remaining  part  of 
the  reign  of  Charles  II.  But  thinking  himfelf  at  li- 
berty, before  the  coronation  of  James  II.  to  e.^cert  him- 
felf in  order  to  recover  the  conftitution  by  force  of  arms, 
he  concerted  meafures  with  the  Duke  of  Monmouth, 
and  went  into  Scotland,  to  aftemble  his  friends  :  but 
not  meeting  with  the  fuccefs  he  expefted,  be  was  taken 
prifoner ;  and  being  carried  to  Edinburgh,  was  be- 
headed upon  his  foimer  unjuft  fentence,  June  30.  1685. 
He  ftiowed  great  couftancy  and  courage  under  his  mif- 
fortunes:  on  the  day  of  his  death  he  ate  his  dinner  very 
cheerfully ;  and,  according  to  cuftom,  ilept  after  it 
a  quarter  of  an  hour  or  more,  very  foundly.  At  the 
place  of  execution,  he  made  a  fliort,  grave,  and  religious 
fpeech  ;  and,  after  folemnly  declaring  that  he  for- 
gave all  his  enemies,  fubmitted  to  death  with  great 
firmnefs. 

Campbell,    Arch'thald,    firft    duke   of  Argyle,  foil 

to  the  preceding,  was  an  active  promoter  of  the  revo- 
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".  lution.  He  came  over  with  the  prince  of  Orange ;  was 
■'  admitted  into  the  convention  as  earl  of  Argyle,  though 
kis  father's  attainder  was  not  reverfed;  and  in  the  claim 
of  rights  the  fentence  againft  him  was  declared  to  be, 
what  moft  certainly  it  was,  a  reproach  upon  the  nation. 
The  eftabliftiment  of  the  crown  upon  the  prince  and 
princefs  of  Orange  being  carried  by  a  great  mrjority 
Jn  the  Scotifh  convention,  the  earl  was  fent  from  the 
nobihty,  with  Sir  James  Montgomery  and  Sir  John 
Dalrvmple  from  the  barons  and  boroughs,  to  offer  the 
crown,  in  the  name  of  the  convention,  to  their  ma- 
jf  fties,  and  tendL-red  them  the  coronation  oath ;  for 
■which,  and  many  other  eminent  feri'ices,  he  was  ad- 
mitted a  member  of  the  privy  council,  and,  in  1690, 
made  one  of  the  lords  of  the  treafury.  He  was  af- 
terwards made  a  colonel  of  the  Scotch  horfe  guards;  and, 
in  1694,  one  of  the  extraordinary  lords  of  Seffion. 
He  was  likewife  created  duke  of  Argyle,  marquis  of 
Kintyre  and  Lorn,  earl  of  Campbell  and  Cowall,  Vif- 
count  of  Lochow  and  Glenila,  Lord  Inverary,  MulU 
Morvern,  and  Terrey,  by  letters-patent,  bearing  date 
at  Kenfii.gton  the  23d  of  June  1701.  He  fent  over 
a  regiment  to  Flanders  for  King  William's  fervice,  the 
officers  of  which  were  chiefly  of  his  own  name  and  fa- 
mily, who  bravely  diftinguilhed  themfelves  through  the 
whole  courfe  of  the  war.  He  married  Elizabeth, 
daughter  of  Sir  Lionel  Talmafli  of  Helmingham  in 
the  county  of  Suffolk,  by  Elizabeth  duchefs  of  Lau- 
derdale his  wife,  daughter  and  heirefs  of  William  Mur- 
ray earl  of  Dyfart,  by  whom  he  left  iffue  two  fons  and 
^  daughter  ;  namely,  John  duke  of  Argyle,  the  fubjeft 
cf  the  next  article ;  Archibald,  who  fucceeded  his 
brother  as  duke  of  Argyle  ;  and  Lady  Anne,  married 
to  James  Stuart,  fecond  earl  of  Eute,  by  whom  Ihe  had 
a  fon  afterwards  earl  of  Bute. 

Campbell,  John,  fecond  duke  of  Argyle,  and  alfo 
duke  of  Greenwich  and  baron  of  Chatham,  fon  to  the 
fubjeft  of  the  preceding  article,  was  born  on  the  10th 
of  Oftober  1680;  a.d,  on  the  very  day  when  his  grand- 
father fuffered  at  Edinburgh,  fell-out  of  a  window  three 
pair  of  ftairs  high  without  receiving  any  hurt.  At 
the  age  of  15,  he  had  made  a  confiderable  progrefs  in 
claffical  learning.  His  father  then  perceived  and  en- 
couraged his  military  difpofition,  and  introduced  him 
to  King  William,  who  appointed  him  to  tiie  com- 
ma .d  of  a  regiment.  In  this  fituation  he  remained 
till  the  death  of  his  father  in  1 703  ;  when  becoming 
duke  of  Argyle,  he  was  foon  after  fwom  of  Queen 
Aanes  privy  council,  made  captain  of  the  Scotch  horfe 
guards,  and,appc>inted  one  of  tlie  extraordinary  lords 
of  feffion.  In  1704,  her  niajefty  reviving  the  Scotifh 
order  of  the  thiUle,  his  grace  was  inftalled  one  of  the 
knights  of  that  order,  and  was  foon  after  appointed 
high-commifiioner  to  the  Scotch  parliament ;  where, 
being  of  great  fervice  in  promoting  the  intended  union, 
he  was  on  his  return  created  a  peer  of  England,  by  the 
titles  of  baron  of  Chatham  and  earl  of  Greeniouh,  and 
in  1710  was  made  knight  of  the  garter.  His  grace 
firft  diftinguiflied  himfelf  in  his  military  capacity  at  the 
battle  of  Oudenarde;  where  he  commanded  as  brigadier- 
_general,  with  all  the  bravery  of  youth  and  the  con- 
duft  of  a  veteran  officer.  He  was  prefent  under  the 
duke  of  M.niborough  at  the  fiege  of  Ghent,  and  took 
poffeflion  of  the  town.  He  had  alfo  a  confiderable  (hare 
in.  the  viftory.  obtained  over  the  French,  at  the  battle  of 


M.'Jplaquct,  by  diflodging  them  from  the  wood  of  Sart,  Campb«H. 
and  gaining  a  poft  of  great  confequence.  In  this  fharp  ^— v— -* 
engagement,  feveral  mufket-balls  pafled  through  the 
duke's  clothes,  hat,  and  peruke.  Soon  after  this  hot 
aftion,  he  was  fent  to  take  the  command  in  Spain  f 
and,  after  the  redudlion  of  Port  Mahon,  he  returned  to 
England.  His  grace  having  now  a  feat  in  the  houfe 
of  lords,  he  cenfured  the  meafures  of  the  miniftry  with 
fuch  freedom,  that  all  his  places  were  difpofed  of  to 
other  noblemen  :  but  at  the  accefllon  of  George  I.  he 
recovered  his  influence.  At  the  breaking  out  of  the>^ 
rebellion  in  1715,  he  was  made  commander  in  chief  of 
his  majefty's  fca-ces  in  North  Britain  ;  and  was  the 
principal  means  and  caufe  of  the  total  extinftion,  at 
that  time,  of  the  rebellion  in  Scotland,  without  much 
bloodfhed.  In  direft  oppofition  to  him,  or  that  part  o£ 
the  army  he  commanded,  at  the  head  of  all  his  Camp- 
bells was  placed  Campbell  earl  of  Braidalbin,  of  the 
fame    family  and    kindred,    by    fome    fatal    error  that 


ever  mifguided  and  mifled  that 

Stuarts  and   all  its   adherents. 

that  both    fets    of   Campbells, 

refufed    to    ftrike    a    ftroke,    and    retired    out  of 

battle.        He    arrived    at    London    March   6th   1 


error 

unhappy  family  of  the 

The  confequence  was^ 

from   family  affedliou,. 

the 
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and  was  in  high  favour  :  but,  to  the  furprife  of  peo- 
ple of  all  ranks,  he  was  in  a  few  months  diverted  of 
all  his  employments  ;  and  from  this  period  to  the  year 
1718,  he  fignalized  himfelf  in  a  civil  capacity,  by  his 
nncorrupted  patriotifm  and  manly  eloquence.  In  the 
beginning  of  the  year  1719,  he  was  again  admitted 
into  favour,  appointed  lord-lleward  of  the  houfehold^ 
and  in  April  following  was  created  duke  of  Green- 
wich. He  continued  in  the  adminiftration  during  all 
the  remaining  part  of  that  reign  ;  and,  after  his  late 
majefty's  acceflion,  till  April  1740  ;  when  he  delivered 
a  fpeech  with  fuch  warmth,  that  the  miniftry  being 
highly  offended,  he  was  again  difmifled  from  h:s  em- 
ployments.. To  thefe,  however,  on  the  change  of  the 
miniftry,  he  was  foon  reftored  ;  but  not  approving  of 
the  meafures  of  the  new  miniftry  more  than  thofe  of 
the  old,  he  gave  up  all  his  pofbs  for  the  laft  time,  and 
never  after  engaged  in  affairs  of  ftate.  He  now  en- 
joyed privacy  and  retirement  ;  and  died  of  a  paralytic 
diforder  on  the  4th  of  OAober  1743.  To  the  me- 
mory of  his  grace  a  very  noble  monument  was  erefted 
in  Weftminfter-Abbey,  executed  by  the  ingenious  Rau- 
billiac. 

The  duke  of  Argyle,  though  never  firft  minifter, 
was  a  very  able  ftatefman  and  politician,  moft  fteadily 
fixed  in  thofe  principles  he  believed  to  be  right,  and 
not  to  be  fhaken  or  changed.  His  delicacy  and  ho- 
nour were  fo  great,  that  it  hurt  him  to  be  even  fuf- 
petted  ;  witnefs  that  application  faid  to  be  made  to 
him  by  one  of  the  adherents  of  the  Stuart  family  be- 
fore the  laft  rebellion  in  order  to  gain  his  intereft, 
which  was  confjderable  both  in  Scotland  and  England. 
He  immediately  fent  the  letter  to  the  fecretary  of  ftate  ; 
and  it  vexed  him  much  even  to  have  an  application 
made  him,  left  any  perfon  (hould  think  him  capable  of 
afting  a  double  part.  When  he  thought  meafures 
wrong  or  corrupt,  he  cared  not  who  was  the  author, 
however  great  or  powerful  he  might  be  ;  witiiels  his 
boldly  attacking  the  great  duke  of  Marlborough  in 
the  houfe  of  lords  about  his  forage  and  army  con- 
trafts  in  Flanders,  in   the  very  zenith  of  his  power  and 

popularity. 
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ill  all    other   refpeiTls  he  was  the 


Ctmpbelt  popnianty, 

*— ~v— '  inoft  able  general  of  his  time.  The  duke  of  Argy!e 
on  all  occafions  fpoke  well,  with  a  firm,  manly,  and 
noble  eloquence  ;  and  feems  to  deferve  the  charadier 
given  of  him  by  Pope  : 

Argyle  the  ftate's  whole  thunder  born  to  wield. 
And  (hake  alike  the  fenate  and  the  field. 

In  private  life,  the  duke's  conduft  vras  highly  ex- 
emplary. He  was  an  affedlionate  hufband  and  an  in- 
dulgent mafter.  He  feldom  parted  with  his  fervants 
till  age  had  rendered  them  incapable  of  their  employ- 
ments ;  and  then  he  ntade  provifion  for  their  fubfift- 
ence.  He  wak  liberal  to  the  poor,  and  particularly  to 
perfons  of  merit  in  diftrefs :  but  though  he  was  ready 
to  patroniw  dcferving  perfons,  he  was  extremely  cau- 
tious not  to  deceive  any  by  lavifh  promifes  or  lead- 
ing them  to  form  vain  expeflations.  He  was  a  ftriA 
economift,  and  paid  his  tradefrm^n  punftually  every 
month  ,  and  though  he  maintained  the  dignity  of  hi» 
rank,  he  took  care  that  no  part  of  his  income  ftiouU 
be  wafted  in  empty  pomp  or  unneceflary  expences. 
He  was  twice  married  ;  and  left  five  daughters,  but 
no  male  iffue.  The  titles  of  duke  and  earl  of  Green- 
wich and  baron  of  Chatham  became  extinft  at  his 
death  ;  but  in  his  other  titles  he  was  fucceeded  by 
his  brother  Archibald  earl  of  l!a,  the  fiibjeft  of  the 
next  article. 

Campbeli,  Archibald,  third  duke  of  Argyle,  bro- 
ther to  the  fubjeft  of  the  preceding  article,  was  bom 
at  Hamhoufe,  in  England,  in  June  1682,  and  was  edu- 
cated at  the  univerfity  of  Glafgow.  He  afterwards 
applied  himfelf  to  the  lludy  of  the  law  at  Utrecht  ;  but, 
upon  his  father's  being  created  a  duke,  he  betook 
himfelf  to  a  military  life,  and  ferved  fome  time  under 
the  duke  of  Marlborough.  Upon  quitting  the  army, 
in  which  he  did  not  long  remain,  he  applied  to  the  ae- 
quifition  of  that  knowledge  which  would  enable  him  to 
make  a  figure  in  the  pohtical  world.  In  1705,  he  was 
conftitutad  treafurer  of  Scotland,  and  made  a  confider- 
able  figure  in  parliament,  though  he  was  not  more  than 
23  years  of  age.  In  1706,  he  was  appointed  one  of 
the  commiflioners  for  treating  of  the  Union  ;  and 
the  fame  year  was  created  Lord  Oronfay,  Dunoon, 
and  Arrois,  Vifcount  and  Earl  of  May.  In  1708,  he 
was  made  an  extraordinary  lord  of  feflion  ;  and  when 
the  Union  was  effefted,  he  was  chofen  one  of  the  Six- 
teen Peers  for  Scotland,  in  the  firft  parliament  of 
Great  Britain  ;  and  was  conftantly  elefted  to  every  fu- 
ture parliament   till  his  death,  except  the  fourth.      In 

1710,  he  was  made   juftice-g'eneral   of  Scotland.       In 

1711,  he  was  called  to  the  privy  council;  and  upon 
the  acceffion  of  George  I.  he  was  nominated  lord  regi- 
fter  of  Scotland.  When  the  rebellion  broke  out  in 
]7I5,  he  again  betook  himfelf  to  arms,  in  defence  of 
the  houfe  of  Hanover,  and  by  his  prudent  conduft  in 
the  Weft  Highlands,  he  prevented  General  Gordon 
at  the  head  of  three  thoufand  men,  from  penetrating 
into  the  country  aud  raifiiig  levies.  He  afterwards 
joined  his  brother  at  Stirling,  and  was  wounded  at  the 
battle  of  Dumblain.  In  1725,  he  was  appointed  keep- 
er of  the  privy  feal  ;  and  from  this  time,  he  was  en- 
trufted  with  the  management  of  Scotifh  affairs.  In 
1734,  upon  his  refigning  the  privy  feal,  he  was  made 
keeper  of  the  great  feal,  which  ofELce  he  enjoyed  till  liia 
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death.  Upon  the  deceafe  of  his  brother,  he  became  Campbell. 
duke  of  Argyle,  hereditary  juftice-general,  lieutenant, 
(heriff,  and  commiffary  of  Argyleftiire  and  the  Wefteni 
Ifles,  hereditary  great  mafter  of  the  houfehold,  heredi- 
tary keeper  of  Dunftaffnage,  Carrick,  and  feveral  other 
caftles.  He  was  alfo  chancellor  of  the  univerfity  of 
Aberdeen ;  and  laboured  to  promote  the  intereft  of 
that,  as  well  as  of  the  other  univerfities  of  Scotland. 
He  particularly  encouraged  the  fchool  of  phyfic  at 
Edinburgh,  which  has  now  acquired  fo  high  a  reputa- 
tion. Having  the  chief  management  of  Scotch  affairs, 
he  was  alfo  extremely  attentive  to  promote  the  trade, 
manufaflures,  and  imptovemens  of  his  country.  It 
was  by  his  advice  that,  after  the  rebellion  in  1745, 
the  Highlanders  were  employed  in  the  royal  army.  He 
was  a  man  of  great  endowments  both  natural  and  ac- 
quired, well  verfed  in  the  laws  of  his  country,  and  pof- 
fefled  confiderable  pSrhamentary  abilities.  He  was 
likewife  eminent,  for  his  fl<ill  in  human  nature,  had 
great  talents  for  converfation,  and  had  coUefted 
one  of  the  moft  valuable  private  hbraries  in  Great  Bri- 
tain. He  built  himfelf  a  very  magnificent  feat  at 
Inverary.  The  faculties  of  his  mind  continued  found 
and  vigorous  till  his  death,  which  happened  fudden- 
ly  on  the  15th  of  April  1761,  in  the  79th  year  of 
his  age.  He  was  married,  but  had  no  iffue ;  and 
was  fucceeded  in  his  titles  and  tke  eftates  of  the 
family  by  John  Campbell,  fourth  Duke  of  Argyle,  fon 
of  the  honourable  John  Campbell  of  Mammore,  who 
v/as  the  fecond  fon  of  Archibald  the  ninth  earl  of 
Argyle. 

The  family  of  Argyle  was  heritable  juftice  gene- 
rals for  Scotland  till  aboliftied  by  the  jurifdiclion  aft. 
They  are  ftill  heritable  mafters  of  the  king's  houfe- 
hold in  Scotland,  and  keepers  of  Dunftaff'nage  and 
Carrick. 

Campbell,    John,    an    eminent    hiftorical,    biogra-  ■ 
phical,   and    political   writer,  was  born  at  Edinburgh, 
March  8.   1707-8.     His   father    Robert   Campbell   of 
Glenlyon,    Efq  ;    was  captain    of  horfe  in  a  regiment 
commanded  by  the   then  earl  of  Hyndfoid  ;    and  his 

mother,   Elizabeth,  daughter  of  Smith,  Efq  ;    of 

Windfor  in  Berkftiire,  had  the  honour  of  claiming  a  . 
defcent  from  the  poet  Waller.  Our  author,  their 
fourth  fon,  was  at  the  age  of  five  years  carried  from 
Scotland  to  Windfor,  where  he  received  the  firft  prin- 
ciples of  his  education  ;  and  at  a  proper  age,  he  was 
placed  out  as  clerk  to  an  attorney,  being  intended  for 
the  law.  This  profeffion,  however,  he  never  followed ; 
but  by  a  clofe  application  to  the  acquifitiou  of 'know- 
ledge of  various  kinds,  became  qualified  to  appear  with 
great  advantage  in  the  literary  world.  In  1736,  be- 
fore he  had  completed  his  30th  yean,  he  gave  to  the 
public,  in  two  volumes  folio,  "The  Military  Hi- 
ftory  of  Prince  Eugene  and  the  duke  of  Marlbo- 
rough," enriched  with  maps,  plans,  and  cuts.  The 
reputation  hence  acquired,  occafioned  him  foon  af- 
ter to  be  folicited  to  take  a  part  in  the  "  Ancient 
Univerfal  Hiftory."  Whilft  employed  in  this  capital 
work,  Mr  Campbell  found  leifure  to  entertain  the 
world  with  other  produftions.  In  1739,  he  pubhftied 
the  "  Travels  and  Adventures  of  Edward  Brown, 
Efq  ;"  8vo.  In  the  fame  year  appeared  his  "  Me- 
moirs of  the  Baftiaw  Duke  de  Ripperda,"  8vo,  reprint- 
ed, with  improvements,  in  1740.     Thefe  memoirs  were  - 

followed,,. 
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Campbell,  followed,  in  ITil,  by  the  "  Concife  Hiflory  of  Spaniih 
'~~~v~~^  America,"  Svo.  In  17-12,  he  was  the  author  of  "  A 
Letter  to  a  Friend  in  the  Country,  on  the  Pubhcation- 
of  Thurloe's  State  Papers  ;  giving  an  account  of  their 
difcovery,  innportance,  and  utility.  The  fame  year 
was  dillinguiilied  by  the  appearance  of  the  1ft  and  2J 
volumes  of  his  "  Lives  of  the  Englifli  AdmiraLs,  and 
other  eminent  Britilh  Seamen."  The  two  remaining 
volumes  were  completed  in  17-i4'  ;  and  tlie  whole,  not 
long  after,  was  tranllated  into  German.  This  was  the 
firft  of  Mr  Campbell's  works,  to  which  he  prefixed  liis 
name  ;  and  it  is  a  performance  of  great  and  acknow- 
ledged merit.  In  .17-i3,  he  publifhed  "  Hermippus 
revived  ;"  a  fecond  edition  of  which,  much  improved 
and  enlarged,  came  out  in  ]7-l'9i  under  the  following 
title  :  "  Hermippus  Redivivus  :  or,  the  Sage's  Tri- 
umph over  Old  Age  and  the  Grave  "  Wherein  a  nie- 
thod  is  laid  down  for  prolonging  the  life  and  vigour 
of  man.  Including  a  Commentary  upon  an  ancient 
Infcription,  in  whicli  this  great  fecret  is  e'ealed;  fup- 
ported  by  numerous  authorities.  The  whole  interfpcr- 
fed  with  a  great  variety  of  remarkable  and  wellattell- 
ed  relations."  This  extraordinary  traft  had  its  origin 
in  a  foreign  publication  ;  but  it  was  wrought  up  to 
-perfeelion  by  the  additional  ingenuity  and  learning  of 
Mr  Campbell.  In  174'4-  he  gave  to  the  public,  in  two 
volumes  folio,  his  "  Voyages  and  Travels,"  on  Dr 
Harris's  plan,  being  a  very  diftinguiftied  improvement 
of  that  colleftion  which  had  appeared  in  1705.  The 
time  and  care  employed  by  Mr  Campbell  in  this  im- 
portant undertaking  did  not  prevent  his  engaging  in 
another  great  work,  the  "  Biographla  Britannica," 
which  began  to  be  publifhed  in  weekly  numbers  in 
174'5,  and  extended  to  feven  volumes  folio  :  but  our 
author's  articles  were  only  in  the  firfl  four  volumes  ;  of 
which  Dr  Kippis  obferves,  they  conftitute  the  prime 
merit. 

When  the  late  Mr  Dodfley  formed  the  defign  of 
"  The  Preceptor,"  which  appeared  in  1 718,  Mr 
Campbell  was  to  affifl.  in  -the  undertaking  ;  and  the 
parts  written  by  him  w"ere  the  Ji.troduftion  to  Chro- 
nology, and  the  Difcourfe  on  Trade  and  Commerce, 
both  of  which  difplayed  an  extenfive  fund  of  knowledge 
upon  thefe  fubjetts.  In  17o0  he  publlrtied  the  firtl 
feparate  edition  of  his  "  Prcfent  State  of  Europe ;"  a 
work  which  had  been  originally  begun  in  17-1'6,  in  the 
"  Mufeum,"  a  very  valuable  periodical  performance, 
-printed  for  Dodfley.  There  is  no  produftion  of  our 
author's  that  hath  met  with  a  better  reception.  It 
has  gone  through  fix  editions,  afld  fully  delerved  this 
■encouragement.  The  next  gi-eat  undertaking  which 
called  for  the  exertion  of  our  author's  abilities  and 
learning,  -w'as  "  The  modern  Univerfal  Hiftory."  This 
extenfive  work  was  publiflied,  fiom  time  to  time,  in 
detached  parts,  till  it  amounted  to  16  volumes  folio; 
and  a  fecond  edition  of  it,  in  Svo.  began  to  make  its 
appearance  in  1759.  Ihe  parts  of  it  written  by  Mr 
Campbell  were,  the  hiflories  of  the  Portuguefe,  Dutch, 
Spanifh,  Frerxh,  Swedifh,  Danifh,  and  Oftend  fet- 
tlcments  in  the  Eaft  Indies  ;  and  the  Hiftones  of  the 
Kingdoms  of  Spain,  Portugal,  Algarve,  Navarre,  and 
that  of  France,  from  Clovis  to  16.^6.  As  our  author 
had  thus  diftinguifhed  himfelf  in  the  literary  world,  th« 
degree  of  LL.  D.  was  very  properly  and  honourably 
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conferred  upon  hiin,  June  18.  1754;  by  the  univei-flty  Camptelfc 
of  Glafgow.  y  ■'  ■  ' 

His  principal  and  favourite  vi'ork  was,  "  A  political 
Survey  of  Great  Britain,"  2  vols.  4to,  publiflied  a  fhort 
time  before  his  death;  in  which  the  extent  of  his 
knowledge,  and  his  patiiotic  Ipirit,  are  equally  confpi- 
cuous.  Dr  Campbell's  reputation  was  not  confined  to 
his  own  countiy,  but  extended  to  the  remoteft  parts  of 
Europe.  As  a  ftriking  inflance  of  this,  it  may.be 
mentioned,  that  in  the  Ipring  of  17^4',  the  emprefs  of 
RulTia  was  pleafcd  to  honour  him  with  the  prcfent  of 
her  picture,  drawn  in  the  robes  worn  in  that  country 
in  the  days  of  John  Bufiliowitz,  grand  duke  of  Mufcovy , 
who  was  contemporary  with  Q"'"'^"  Elizabeth.  To 
manifeft  the  doctor's  fu-.ife  of  her  imperial  majelly's 
goodnefs,  a  fi,t  of  the  "  Political  Survey  of  Britain," 
bound  in  Morocco,  highly  ornamented,  and  accompa- 
nied with  a  letter  defcriptivie  of  the  triumphs  and  fcli- 
cities  of  lier  reign,  was  forW aided  to  St  Peterfburg, 
and  conveyed  iiiio  her  hands  by  Prince  OrlofF,  who 
had  vefided  fome  months  in  this  kingdom. 

Dr  Campbell  in  1736  married  EUzabeth,  daughter 
of  Benjamin  Vobe,  of  Leominfter,  in  the  county  of 
Hereford,  ■  gentlemen,  with  whom  he  lived  nearly  40 
years  in  the  greatefl  conjugal  harmony  and  happinefs. 
So  wholly  did  lie  dedicate  his  time  to  books,  that  he 
feldom  went  abroad :  but  to  relieve  himfelf  as  much  as 
pofUble  from  the  inconveniences  incident  to  a  fedentary 
life,  it  was  his  cuftom-,  when  the  weather  would  ad- 
mit-, to  walk  in  his  garden  ;  or  otherwife  in  fome  room 
of  his  houfe,  by  way  of  exercife.  By  this  method, 
united  with  the  ftrifteft  temperance  in  eating,  and  an 
equal  ahflemioufnefs  in  drinking,  he  enjoyed  a  good 
ftate  of  health,  though  his  conflitution  was  delicate. 
His  domeflic  manner  of  living  did  not  preclude  him 
from  a  very  extenfive  and  honourable  acquaintance. 
His  houfe,  efpecially  on  a  Sunday  evening,  was  the 
refort  of  the  moft  diflinguiflied  perfons  of  all  ranks, 
and  particularly  of  fuch  as  had  rendered  themfelves 
eminent  by  their  knowledge  or  love  of  hterature.  He 
received  foreigners,  who  were  fond  of  karning,  with 
an  affability  and  kindnefs  which  excited  in  them  the 
higheft  refpedl  and  veneration  ;  and  his  inftruclive  and 
cheerful  conve/fation  made  him  the  delight  of  his 
friends  in  general.  He  was,  during  the  latter  part  of 
his  life,  agent  for  the  province  of  Georgia  in  North 
America;  and  died  at  the  clofe  of  the  year  1775,  in 
the  67th  year  of  his  age.  The  doctor's  htcrai-y 
Jtnowledge  was  by  no  means  confined  to  the  fubjects 
on  which  he  more  particularly  treated  as  an  author  ; 
he  was  well  acquainted  with  the  mathematics,  and 
had  read  much  in  medicine.  It  hath  been  with 
great    reafon    believed,    that   if   he   had   dedicated   his  i 

iludies  to  this  laft  fcieiice,  he  would  have  made  a 
vcr)-  confpicaous  figure  in  the  medical  profeflion.  He 
was  eminently  verfed  in  the  different  parts  of  facred  li- 
terature ;  and  his  acquaintance  with  the  languages  ex- 
tended not  only  to  the  Hebrew,  Greek  and  Latin 
among  the  ancient,  and  to  the  French,  Italian,  Spa- 
nifh, Portuguefe,  and  Dutch,  among  the  modern  ;  but 
likewife  to  the  Oriental  tongues.  He  was  particiJarly 
fond  of  the.  Greek  language.  His  attainment  of  fuch  a 
variety  of  knowledge  was  exceedingly  aflilled  by  a 
memory  furprifingly  retentive,  and  wliich  indeed  ailo- 

niflied 
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C»mpbeil.  nilTied  every  perfon  with  whom  he  was  convorfant.      In 

/ '  ccmmiinicatiiig-  his  ideas,  he  liad  an    uncommon  roadi- 

ncfs  and  facility  ;  and  the  ilyle  of  his  works,  which  had 
been  formed  upon  the  model  of  that  of  the  celebrated 
I'llhop  Sprat,  wa»  perfpicuous,  eafy,  flowing,  and  har- 
monions.  To  all  tliefe  accomplilhments  ot  the  under- 
itanthiig,  Dr  Campbell  joined  the  more  important  vir- 
tues of  a  moral  and  pious  charaifler.  His  difpofition 
was  gentle  and  humane,  and  his  manners  kind  and 
obliging.  He  was  the  tenderefl  of  hufbands,  a  moil 
indulgent  parent,  a  kind  mafter, -a  firm  and  fincere 
friend.  To  his  great  Creator  he  paid  the  conftant  and 
ardent  tribute  of  devotion,  duty,  and  reveret;ce  j.  and  in 
his  correfpondences  he  ihowed  that  a  fenfe  of  piety 
■was  always  neareft  his  heart. 

Campbell,  George,  D.  D.  was  born  at  Aberdeen 
in  December  1719.  He  was  educated  at  the  gram- 
inar  fchool  in  the  fame  town,  and  intended  for  the 
employment  of  figiiet-writer,  an  occupation  funilar 
to  that  of  an  Englilh  attorney,  in  which  he  was  bound 
an  apprentice.  The  love  of  ftudy,  however,  prevailed 
over  even'  oppofilion :  in  174-1  he  attended  divinity 
leClures  at  Edinburgh  before  the  term  of  hi.s  apprentice- 
fliip  was  fully  completed,  and  foon  after  became  a  regu- 
lar ftudent  in  the  univerfity  of  Aberdeen,  attending  the 
ledlures  of  Profeffor  Lumfden  in  King's,  and  Profeflbr 
Chalmers  in  Marifchal,  college.  In  174-6  he  was  li- 
cenfed  to  preach  by  the  prefbytery  of  Aberdeen.  In 
IT^iS  he  obtained  the  living  of  Banchory  'T'ernan,  in 
which  fituation  he  became  a  married  man,  and  was 
fortunate  in  poflefling  a  Ijdy  "  remarkable  for  the 
fagacity  of  her  underftanding,  the  integrity  of  her 
lieart,  the  general  propriety  of  her  condutl,  and  her 
(kill  in  the  management  of  domeftic  osconomy."  Mu- 
tual  happinefs  was  the  confcquence  of  this  union,  which 
was  not  terniuiated  till  her  death  in  1792.  In  1757 
he  was  tranflated  to  _  berdeen,  to  be  one  of  the  mini- 
ilers  of  that  town,  and  in  1759  was  prefenled  to  the 
office  of  principal  of  Marifchal  college. 

Mr  Hume's  Treatife  oh  Miracles  gave  the  new  prin- 
cipal an  opportunity  of  evincing  that  he  was  not  un- 
worthy of  his  office.  He  oppofed  it  in  a  fermon  preach- 
ed before  the  provincial  fynod  of  Aberdeen,  in  1760, 
which  he  was  requefted  to  publifh  ;  but  he  preferred 
the  form  of  a  diflertation,  and  in  that  ftate  fent  the 
manufcript  to  Dr  Blair,  to  be  by  him  communicated 
to  the  metaphyfician.  Availing  himfelf  then  of  the  re- 
marks of  his  friends,  and  his  opponent,  he  gave  it  to 
the  world  in  1763,  with  a  dedication  to  Lord  Bute  : 
but  however  defirable  the  patronage  of  the  minifher 
migiit  be  in  other  rtfpefis,  it  was  of  very  little  aflifl- 
ance  in  giving  circulation,  in  the  literary  world,  to  an 
eflay  which,  from  the  favourable  impreffions  of  Blair 
and  Hume,  was  eagerly  read,  and  univerfally  admired. 

In  1771  he  was  elefted  profelTor  of  diviiiity  in  Ma- 
rifchal college,  on  which  he  reCgned  his  office  as  one 
of  the  minillers  of  Aberdeen :  but  as  "  niinifter  of 
Gray  Friars,  an  office  conjoined  to  the  pi-ofelTorlhip 
about  a  century  ago,  he  was  obliged  to  preach  once 
CTery  Sunday  in  one  of  the  eftablilhed  churches."  Few 
perfuns  feem  to  have  entertained  truer  notions  of  the 
office  of  a  tf-acher  in  an  univerfity  than  our  new  profef- 
lor;  and  the  plan  he  had  in  view,  on  entering  upon  his 
leftures,  though  exprefled  in  rather  too  Ilrong  languaw, 
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may  be  rpcommcndcd  to  ever)'  one  who  undertakes  a  Campbell, 
fimilar  employment. 

"  Gentlemen,  (he  thus  addrelTes  his  pupils)  the  na- 
tureof  my  office  has  been  muclT  niifunderftood.  It  is 
fuppofi  d,  that  I  am  to  teach  you  every  thing  connec- 
ted with  the  ftudy  of  divinity.  I  tell  you  honcftly,  that 
I  am  to  teach  yon  nothing.  Ye  are  not  fchool-boys 
Ye  are  young  men,  who  have  finiftied  your  courfes  of 
philofophy,  and  ye  are  no  longer  to  be  treated  as  if  ye 
were  at  fchool.  Therefore,  1  repeat  it,  I  am  to  teach 
you  nothing  ;  but,  by  the  grace  of  God,  I  will  rtffifl  you 
to  teach  yourfelves  every  thing."  In  1771  he  publifhed 
his  excellent  fermon  on  the  Spirit  of  the  Gofpel  ;  and, 
in  1776,  his  Pl'.ilofbphy  of  Rhetoric.  In  this  latter 
year,  alfo,  he  acquired  the  friendlhip  of  Dr  Tucker  by 
a  fermon,  then  much  admired,  and  very  generally  read, 
on  the  Duty  of  Allegiance,  in  which  he  endeavours  to 
fhow  "  that  the  Britifh  colonies  in  America  had  no 
right  either  from  reafon  or  from  fcripture,  to  throw 
off  their  allegiance  ;"  and  he  ufes  thofe  vulgar  argu- 
ments, which,  as  being  purely  political,  and  more 
efpecially  adapted  to  the  fentiments  of  the  majority  of 
that  day,  were  very  improper  topics  for  the  pulpit. 
It  is  fo  much  the  falhion  for  divines  to  make  the  vaiy- 
ing  politics  of  the  hour  the  fubjetl  of  their  difcourfes, 
and  in  them  to  follow  the  fentiments  of  thofe  whofe 
patronage  is  deemed  moft  advantageous,  that  we  muft 
not  be  very  fevere  in  our  aniraadverfions  on  the  prcfent 
occafion.  la  1777  he  chofe  a  better  fubjeft  for  a  dif- 
courfe,  which  he  publiilied  at  the'  requeft  of  the  So- 
ciety for  propagating  Chriftian  Knowledge,  and  in 
which  the  fuccefs  ol  the  firfl  publilhers  of  the  Gofpel  is 
ably  treated  as  a  proof  of  its  truth.  In  1779,  when 
many  of  his  countrymen,  led  away  by  the  madnefs  of 
enthufiafm  and  fanaticifm,  were  rufhing  headlong  into 
the  moft  antichriltian  praftice  of  perfecution,  he  pub- 
lifhed a  very  feaionable  addrefs  to  the  people  of  Scot- 
land, on  the  alarms  which  had  been  raifed  by  the  bill 
in  favour  of  the  Roman  Catholics. 

In  the  fame  year,  alfo,  he  publifhed  a  fermon  on  the 
Happy  Influence  of  Religion  on  Civil  Society.  The 
lail  work  which  he  Lved  to  bring  before  tne  public 
was  his  Tranfljtion  of  the  Four  Gofpels,  with  prelimi- 
nary difTertations,  '  and  explanatory  notes,  of  which 
it  is  unnecefTary  to  fay  any  thing  farther  in  this  place 
than  that  it  is  worthy  of  hij  talents  and  charatler. 

In  179.5  he  refigned  his  profefTorfhip,  in  a  letter  to 
the  moderator  of  tlie  prefbytery  of  Aberdeen,  which 
they  voted  to  be  inferted  in  their  records.  Soon  after 
the  refignation  of  his  profefTorfhip,  he-  refig.ied  alfo 
the  principalflilp,  on  a  peniion  of  SOOl.  a-year  being 
conferred  on  him  by  government ;  but  this  penfion 
he  pofTeffed  for  a  very  fhort  time,  for,  on  the  Slflof 
March,  1796,  his  laft  illnefs  feized  him,  and  on  the 
next  morning  it  was  followed  by  a  paro.xyfm  of  the 
palfy,  which  dcftroved  his  faculty  of  fpeech,  and  un- 
der  which  he  languiflied  till  he  d-ed.  -  His  funeral  fer- 
mon was  preached  on  the  17th  of  April  by  Dr  Brown, 
who  had  fucceeded  him  in  the  offices  of  principal  and 
profeffor. 

His  charafter,  very  juftly  drawn  by  the  fame  gentle- 
man, we  fhall  now  lay  before  our  readers.  "  Dr 
Campbell,  as  a  public  teacher,  was  long  admired  for 
the  clearnefs  and   copioufnefs  «-ith   wliich   he  illullrat- 
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^ampbeU.  ed  the  great  doftrines  and  precepts  of  religion,  and 
the  ftrenf^th  and  energy  with  which  he  enforced  them. 
Intimately  perfuaded  of  the  truth  and  inf'nite  confc- 
quence  of  what  revelation  teaches,  he  was  ftrongly  de- 
firous  of  carying  tlie  fame  conviftion  to  the  minds  of 
his  hearers,  and  delivered  his  difcourfes  with  that  zeal 
which  flows  from  ftrong  impreffions,  and  that  power 
of  perfuafion  which  is  the  refult  of  lincerity  of  heart, 
combined  with  clearnefs  of  underftanding.  He  was 
fatisfied,  that  the  more  the  pure  diftates  of  the  gofpel 
were  ftudied,  the  more  they  would  approve  them- 
felves  to  the  mind,  and  bring  forth,  in  the  uffeftions  and 
conduft,  all  the  peaceable  fruits  of  righteoufnefs.  The 
unadulterated  di6lat«s  of  Chriftianity,  he  waj,  there- 
fore, only  ftudious  to  recommend  and  inculcate  ;  and 
knew  perfectly  to  difcriminate  them  from  the  inven- 
tions and  traditions  of  mem  His  chief  ftudy  ever  was, 
to  direft  belief  to  the  great  objefts  of  praftice  j  and, 
without  thefe,  he  viewed  the  moft  orthodox  profeflion 
as  "  a  founding  brafs,  and  a  tinkling  cymbal."  But, 
befides  the  charafter  of  a  preacher  of  righteoufnefs, 
he  had  alfo  that  of  a  teacher  of  the  fcience  of  divi- 
nity to  fuftain.  How  admirably  he  difcharged  this 
duty,  and  with  what  efFeft  he  conveyed  the  foundeft 
and  moft  profitable  inftmdlion  to  the  minds  of  hisfcho- 
lars,  lot  thofe  declare  who  are  now  in  various  congre- 
gations of  this  country,  communicating  to  their  fullow 
Chriftians  the  fruits  of  their  ftudies  under  fo  able  and 
judicious  a  teacher.  Difcarding  all  attachment  to  hu- 
man fyftems,  merely  confidered  as  fuch,  he  tied  his  faith 
to  the  Word  of  God  alone,  poflefled  the  happieft  ta- 
lent in  inveftigating  its  meaning,  and  communicated  to 
■his  hearers  the  refult  of  his  own  inquiries,  with  a  pre- 
ciCon  and  perfpicuity  which  brought  light  out  of  ob- 
fcurity,  and  rendered  clear  and  fimple  what  appeared 
intricate  and  perplexed.  He  expofed,  without  refervc, 
the  corruptions  which  ignorance,  craft,  and  hypocrify, 
liad  introduced  into  religion,  and  appHed  his  talent  for 
ridicule  to  the  Ix-ft  of  all  purpofes,  to  hold  up  to  con- 
tempt the  abfurdities  with  which  the  pureft  and  fu- 
*bhmeft  truths  had  "been  loaded. 

"  Placed  at  the  head  of  a  public  feminary  of  learn>- 
mg,  he  felt  all  the  importance  of  fuch  a  fituation,  and 
uniformly  direfted  his  influence  to  pubhc  utility.  His 
-enlarged  and  enlightened  mind  juftly  appreciated  the 
extenfive  confequence  of  the  education  of  youth.  He 
anticipated  all  the  effeAs  refulting  to  the  great  com- 
munity of  mankind,  from  numbers  of  young  meii  ifl"uing, 
in  regular  fucceffion,  from  the  univerfity  over  which  he 
jprefided,  and  occupying  the  different  departments  of 
fociailife. 

"  His  benevolent  heart  delighted  to  reprefent  to  it- 
felf  the  ftudents  under  his  direction  ufefully  and  ho- 
nourably difcharglng  the  lefpeflive  duties  of  their  dif- 
ferent profefllons  ;  and  fome  of  them,  perhaps,  filling 
the  moft  diftingiiifhed  ftations  of  civil  fociety.  With 
ihefe  profpefts  before  him,  he  conftantly  directed  his 
public  condudl  to  their  attainment.  He  never  fuffered 
his  judgment  to  be  warped  by  prejudice  or  partiality, 
or  his  heart  to  be  feduced  by  pafliun  or  private  intereft. 
Thofe  mean  and  ignoble  motives  by  which  many  are 
aftuated  in  the  difcharge  of  important  trufts,  approach- 
ed not  his  mind.  A  certain  honourable  pride,  if  pride 
it  may  be  called,  diffuLd  an  uniform  dignity  over  the 
whole  of  his  behaviour.     He  felt  the  man  degraded 


by  the  perverfion  of  public  charafler.     His  underftand-  Campbell, 
ing  alfo  clearly  (hewed  him  even  perfonal  advantage  at-  v— — 

tached  to  fuch  principles  and  praftice,  as  he  adopted 
from  a  fenfe  of  obligation,  and  thofe  elevated  concep- 
tions of  real  worth  which  were  fo  congenial  to  his  foul. 
He  faw,  he  experienced,  efteem,  refpeft,  and  influence, 
following  in  the  train  of  integrity  and  beneficence  ;  but 
contempt,  difgtace,  averfion,  and  complete  infignificance, 
clofely  linked  to  corruption  and  felfifhnefs.  Little  minds 
are  feduCed  and  overpowered  by  felfilh  confiderations, 
becaufe  they  have  not  the  capacity  to  look  beyond  the 
prefent  advantage,  and  to  extend  to  the  mifery  that 
ftands  on  the  other  fide  of  it.  The  fame  circumftance 
that  betrays  the  perverfity  of  their  hearts,  alfo  evince* 
the  weaknefs  of  their  judgments. 

"  His  reputation  as  a  Writer  is  as  extenfive  as  the 
prefent  intercourfe  of  letteft:;  not  confined  to  his  own 
Country,  but  fpread  through  every  civililed  nation.  In 
his  literary  purfuits,  he  aimed  not,  as  is  very  often  thS 
cafe,  with  men  of  diftinguifhed  literary  abilities,  mere- 
ly at  eftabhfhing  his  ov/n  celebrity,  or  increafing 
his  fortune  ;  but  had  chiefly  at  heart  the  defence  of 
the  great  caufe  of  Religion,  or  the  elucidation  of  her 
diftates. 

"  At  an  early  period  he  entered  the  lifts  as  a  cham- 
pion for  Chriftianity  againft  one  of  its  acuteft  oppo- 
nents. He  not  only  triumphantly  refuted  his  argu- 
ments, but  even  conciliated  his  refpeft  by  the  handfome 
and  dexterous  manner  in  which  his  defence  was  conduft- 
ed.  While  he  refuted  the  infidel,  he  fpared  the  man, 
and  exhibited  the  uncommon  fpeftacle  of  a  polemical 
writer  poflefling  all  the  moderation  of  a  Chriftian.  But 
while  he  defended  Chriftianity  againft  its  enemies,  he 
was  defirous  of  contributing  his  endeavours  to  increafe, 
among  its  profeflbrs,  the  knowledge  of  the  facred  wri- 
tings. Accordingly,  in  the  latter  part  of  his  hfe,  he 
favoured  the  world  with  a  work,  the  fruit  of  copious 
erudition,  of  unwearied  application  for  almoft  thirty 
years,  and  of  a  clear  and  comprehenfive  judgment.  We 
have  only  to  regret,  that  the  other  writings  of  the 
New  Teftament  have  not  been  elucidated  by  the  fame 
pen  that  tranflated  the  Gofpels.  Nor  were  his  hterary 
inerits  Confined  to  theology,  and  the  ftudies  more  im- 
mediately connefted  with  it.  Philofophy,  and  the  fine 
arts,  are  alfo  indebted  to  his  genius  and  labours  ;  and 
in  him  the  polite  fcholar  was  eminently  joined  to  the 
deep  and  liberal  divine. 

"  Political  principles  will  always  be  much  atfefted 
hy  general  charafter.  This  was  alfo  the  cafe  with  Dr 
Campbell.  In  politics,  he  maintained  that  moderation 
which  is  the  fureft  criterion  of  truth  and  reftitude,  and 
was  equally  diftaiit  from  thofe  extremes  into  which  men 
are  fo  apt  to  run  in  great  pohtical  queftions.  He  che- 
riflied  that  patriotifm  which  confifts  in  wifhing,  and  en- 
deavouring to  promote  the  greateil  happinefs  of  his 
country,  and  is  always  fubordinate  to  univerfal  benevo- 
lence. Firmly  attached  to  the  Britifli  conftitution,  he 
was  animated  with  that  genuine  love  of  liberty  which 
it  infpires  and  Invigoiates.  He  was  equally  averfe  to 
defpotifm  and  to  popular  anarchy  ;  the  two  evils  into 
which  political  parties  are  fo  frequently  hurried,  to  the 
deftruAion  of  all  that  is  valuable  to  government.  Par- 
ty-fpirit,  of  whatever  defcription,  he  confidered  as  ha- 
ving an  unhappy  tendency  to  pervert,  to  the  moft  per- 
nicious purpofes,  the  beft  principles  of  the  human  mind, 

and 


CAM  [I 

Cairpbel-  and  to  clothe  tlie  mofl  iniquitous  aftions  with  the  moft 

town,     fpecious   appearances.      Although    tenncious  of   thofe 

_,       ,         fcutiments,    whether  in   religion   or  politics,   which  he 

1         \  was  ccTiviiicrd  ic  be  rational  and  jull,  he  never  fuffered 

mere  diiTt-renc-  of  opinion  to  impair  his  good  will,  to 
obflruft  his  good  offices,  or  to  cloud  the  cheerfulnefs  of 
converfation.  His  own  converfation  was  enlivened  by 
a  vein  of  l!ie  nioR  agreeable  pleafanlrv." 

CAMP15ELT0AVN,  a  parliament  town  of  Ar- 
g^'lefliire  in  Scotl  uid,  fcated  on  the  eaftern  fhore  of 
the  peninAiIa  of  Kintyre  or  Cantyre,  of  which  it  is  the 
capital.  It  hatli  a  good  harbour  ;  and  is  now  a  very 
cor,fidcr?ble  place,  tiicugh  within  thefe  50  years  only 
a  pettv  fifhing  town.  It  lias  in  faft  been  created  by 
the  fifhery  :  for  it  was  appointed  the  place  of  rendez- 
vous for  the  bnflcs  ;  and  above  '260  have  been  feeu 
in  the  harbour  at  once.  The  inhabitants  are  reckon- 
ed at  upwards  of  SOOO  in  number.  W.  Long.  5.  10. 
N.  Lat.  .54. 

CAMPDEN,  a  fmall  town  of  Gloucefterfhiie  in 
England,  containing  about  2C0  houfes.  It  gives  title 
cf  Vifcount,  by  courtefy,  to  the  earl  of  Gainfborough 
his  ion.     W.  Long.  1.  50.  N.  Lat.  52. 

CAMPEACHY,  a  town  of  Mexico  in  South  A- 
rr.erica,  feated  on  the  eafi  coaft  of  a  bay  of  the  fame 
name,  on  the  weft  of  the  province  of  Yucataro.  It  is 
defended  by  a  good  wall  and  ftrong  Forts  ;  but  is  nei- 
ther fo  rich,  nor  carries  on  fuch  a  trade,  as  formerly  ; 
it  having  been  the  port  for  the  fale  of  logwood,  the 
place  where  it  is  cut  being  about  30  miles  diilant.  It 
was  taken  by  the  Englifh  in  \.^.*X  ;  by  the  bucanceis 
in  1678;  and  by  the  Flibufters  of  St  Domingo  in 
1685,  who  fet  it  on  fire  and  blew  up  the  citadel.  W. 
Long.  93.  7.  N.  Lat.  19.  20. 

C.iuPEAcr-lVooD.  See  H;ematoxylum,  Botany 
Index. 

CAMPEN,  a  ftrong  town  of  Overyflel  in  the  Uni- 
ted Provinces.  It  hath  a  citadel  and  a  harbour  ;  but 
the  latter  is  almoft  choked  up  with  fand.  It  was  ta- 
Tien  by  the  Dutch  in  1 578,  and  by  the  Frencli  in  ]  672  : 
but  they  abandoned  it  the  following  year.  It  is  feated 
near  the  mouth  of  the  river  Yflel  and  Zuider  Zee.  E. 
Long.  5.  35.  N.  Lat.  52.  .S8. 

CAMPESTRE,  in  antiquity,  a  fort  of  cover  for 
the  privities,  worn  by  the  Roman  foldiers  in  their  field 
exercifes  ;  being  girt  under  the  naval,  and  hanging 
down  to  the  knees.  The  name  is  fuppofed  to.  be  form- 
ed from  campus,  the  field  or  place  where  the  Roman 
foldiers  perftirmed  their  exerciies. 

CAMPHORA,  or  Camphire,  a  folid  concrete 
fubftance  extrafted  from  the  wood  of  the  la  urns  cam- 
phora.  See  Chemistry,  and  Materia  Medica  In- 
iiex. 

Pure  camphire  is  very  white,  pellucid,  fomewhat 
unftuous  to  the  touch  ;  of  a  bilterilh  aromatic  tafte, 
yet  accompanied  with  a  fenfe  of  coolnefs  ;  of  a  very 
fragrant  imeU,  fomewhat  like  that  of  rofemary,  but 
much  ftronger.  It  has  been  very  long  efteemed  one  of 
the  moft  efficacious  diaphoretics  ;  and  has  been  cele- 
brated in  fevers,  malignant  and  epidemical  diftempers. 
In  dehria,  alfo,  were  opiates  could  not  procure  deep, 
but  rather  aggravated  the  fymptoms,  this  medicine  has 
often  been  obferved  to  procure  it.  All  thefe  efFctls, 
however,  Dr  Cullen  attributes  to  its  fedative  property, 
.gnd  denies  that  camphire  has  any  other  medicinal  vir- 
Vol.  V.  Part  I. 
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tues  than  thofe  of  an  antifpafmodic   and   fedatTve.     HaCamphujr- 

allows  it  to   be   vti"y  iiowcrful,   and  capable   of  d')ing 

much  good  or  much   harm.      From  exptriments  made 

on   diflercnt   brute  creatures,  camphiii'   appears  to  be  s 

poifonous  to  every  one  of  them.     In  iomo  it  produced 

fleep   followed  by  death,   without  any  other  fymptom. 

In  others,  before  death,   tl.oy  were  awiikened  into  con- 

viiliions  and  rage.     It  feca.s,   too,   to  aft    chieHy  on 

the  ftom.ach  ;   for  an  entire  piece   fvvallowed,    produced 

the  above-mentioned   effefts   with  very  little  diminution 

of  weight. 

CAMPHUYSEN,  Dirk  Theodore  RAPHAFL,a« 
eminent  painter,  was  bora  at  (Jorcum  in  1586.  He 
learned  the  art  of  painting  from  Dicderic  Govertze  ; 
and  by  a  ftudious  application  to  it,  he  very  foon  not 
only  equalled,  but  tar  fiirpaflcd  his  matter.  He  had 
an  uncommon  genius,  and  ftudied  nature  with  care, 
judgment,  and  afflduity.  His  fnbjefts  were  landfcapes, 
moftly  fmall,  with  ruinous  buildings,  huts  of  per.fants 
or  views  of  villages  on  the  banks  of  rivers,  with  boatj 
and  hoys,  and  generally  he  (•cprefcnted  them  by  moon- 
light. His  pencil  is  remarkably  tender  and  foft,  his 
colouring  true  nature  and  very  tranfparent,  and  his  ex- 
pertnefs  in  perfpeftive  is  feen  in  the  propoitional  di* 
ftances  of  his  objcfts,  which  are  excellently  contrived, 
and  have  a  furprifing  degi-ee  of  nature  and  truth.  A» 
he  left  off  painting  at  an  age  when  others  are  fcarce!|" 
qualified  to  commence  artifts,  few  of  his  works  are  to 
be  met  with,  and  they  bring  confiderable  prices ;  as 
they  cannot  but  give  pleafure  to  the  eye  of  every  ob- 
ferver.  He  painted  his  piftures  with  a  thin  body  of 
colour,  but  they  are  handled  with  fingular  neatneft 
and  fpirit.  He  praftifed  in  his  piofelTion  only  till  hp 
was  IS  years  of  age,  and  being  then  recommended  af 
a  tutor  to  the  fons  of  the  lord  of  Nieuport,  he  under- 
took the  employment,  and  difchargcd  it  with  fo  much 
credit,  that  he  was  appointed  fecretaiy  to  that  noble- 
man. He  excelled  in  drawing  with  a  pen  ;  and  the 
defigns  which  he  finiflied  in  that  manner  are  exceed* 
ingly  valued. 

CAMPIAN,  Edmund,  an  Englilh  Jefult,  was  bom 
at  London,  of  indigent  parents,  in  the  year  ]  51-0  ;  and 
educated  at  Chrift"s  hofpital,  where  he  had  tlie  honour 
to  fpeak  an  oration  before  Queen  Maly  on  her  accef- 
fion  to  the  throne.  He  was  admitted  a  fcliolar  of  St 
John's  college  in  Oxford  at  its  foundation,  and  took 
the  degree  of  mailer  of  arts  in  1564'.  About  the  fame 
time  he  was  ordained  by  a  biftiop  of  the  church  of 
England,  and  became  an  eloquent  Proteftant  preaclier. 
In  1566,  when  Queen  Ehzabeth  was  enteitained  by 
the  univerfity  of  Oxford,  he  fpoke  an  elegant  oration 
before  her  majefty,  and  was  alfo  refpondent  in  the  phi- 
lofophy  aft  in  St  Mary's  church.  In  1568,  he  was 
junior  proftor  of  the  univerfity.  In  the  following  year, 
he  went  over  to  Ireland,  where  he  wrote  a  hiilor)'  of 
that  kingdom,  and  turned  papift  ;  but  being  found 
rather  too  affiduous  in  perfuading  others  to  follow  hif 
example,  he  was  committed  to  piifon.  He  foon,  how- 
ever, found  means  to  make  his  efcape.  He  landed  in 
England  in  1571  ;  and  thence  proceeded  to  Douay 
in  Flanders,  where  he  publicly  recanted  his  former  he. 
refy,  and  was  created  bachelor  of  divinity.  He  went 
foon  after  to  Rome,  where,  in  1573,  he  was  admitted 
of  the  fociety  of  Jefus,  and  was  fent  by  the  general  of 
that  order  to  Vienna,  where  he  vs'iote  bis  tragedy  cal- 
O  led 
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Campian   led  Nc^or  tt  ambrofia,  vvliich  was  aded   before  the  em- 
II         peror  with  great  applaufe. 

From  Vienna  lie  went  to   Prague  in  Bohemia,  where 
I  he  refilled  in  the   Jefuits   college  about   fix   years,  and 
then  returned  to  "Rome.     From  thence,  in  1580,  he  was 
fent  by  Pope  Gregory  XIII.  v-'ith  the  celebrated  Father 
Parfons,  to  convert  the  people  of  England.   From  Pitts 
we  learn,  that,  fome  time  before,  feveral  Engli(h  priefts, 
infpired  by  the  Holy  Ghoft,  had  undertaken  to  convert 
their  countr)-men  ;   that  80  of  thefe  fin-eign  feminaries, 
befides  feveral  others   who   by  God'f  grace  had  been 
converted   in    England,   were   aclually   engaged   in   the 
pious  work  with  great  fuccefs  ;  that  fome  of  them  had 
fufFered  imprifonment,    chains,   tortures,  and  ignomini- 
ous  death,    with  becoming   conftiuicy  and   reiolution : 
but  feeing   at  laft    that    the   labour    was   abundant  and 
the  labourers  few,  they  folicited  the  affiftance   of  the 
Jefuits  ;  requefting,  that  though  not  early  in  the  morn- 
ing,   they  would  at  lead  in   the   third,   fixth,  or  ninth 
hour,  fend  labourers  into  the  Lord's  vineyard.     In  con- 
fequence  of  this  fohcitation,  the  above   two   were  fent 
to  England.  They  arrived  in  an  evil  hour  for  Campian, 
at  Dover  ;  and  were  next  day  joyfully  received  by  their 
friends  at  London.      He  had  not  been  long  in  England, 
before    Walfingham  the   fecretary   of   ftate,  being   in- 
formed of  his   uncommon  afliduity  in  the  caufe  of  the 
church  of  Rom.e,  ufed  eveiy  means  in  his  power  to  have 
him  apprehended,  but  for  a  long  time  without  fuccefs. 
However,    he  was  at  laft  taken  by  one  Elliot,   a  noted 
prieji-laker,   who   found   him   in   the  houfe  of  Edward 
Yates,  Efq;  at  Lyford  in  Berkfhire,  and  conduftcd  him 
in  triumph    to   London,   with  a  paper  on   his   hat,  on 
■which  was  written    Campian   the   Jefiiit.     He   was  inv- 
prifoned  in   the   Tower  ;    where  Wood  fays,  "  he  did 
undergo   many   examinations,    abufes,    wrackings,    tor- 
tures ;"  e-xquifitjjimis  cruciatihus   tortus,   fays  Pitts.      It 
is  hoped,  for  the  credit  of  our  reformers,  this  torturing 
part  of  the  ftorj-  is  not  true.      The  poor  wretch,   how- 
ever,  was  condemned,   on  the  ftatute  25  Ed.  III.  for 
high  treafon  ;   and   butchered  at  Tyburn,   with  two  or 
three  of  his  fraternity.      Howfoever  criminal  in  the  eye 
of  the  law,  or  of  the  Englifh  gofpel,  m.ight  be  the  zeal 
of  this  Jefuit  for  the  falvation  of  the  poor  heretics  pf 
this   kingdom,   biographers  of  each  perfuafion  unite  in 
giving   him  a  great  and  amiable  charafter.      "  All  wri- 
ters   (fays  the  Oxford  antiquary),   whether  Proteflants 
or  Popifli,  fay,  that  he  was  a  man  of  admirable  parts  ; 
an  elegant  orator,   a  fubtile  philofopher  and  difpiitant, 
and  an  exaft  preacher  whether  in  Eiiglifli  or  the  I-.atin 
tongue,     of   a    fvveet    difpofiticn,    and  a  welI-poli(hed 
man."      Fuller,  in  his  church-hiftory,  fays,  "  he  was  of 
a   fweet    nature,    conftnntly  carrj'ing    about    him    the 
charms  of  a  plaufible  behaviour,    of   a  fluent  tongue, 
and    good    parts."      His   Hillory   of   Ireland,   in  two 
books,   was   written  in    1570;   and   publifted,   by  Sir 
James  Ware,  from  a  manufcript  in  the  Cotton  library, 
Dublin,   1633,  folio'.     He  wrote  alio   Chronologia  urn- 
verfalU,  a  very  learned  work  ;   and  various  other  trafts. 
CAMPICURSIO,    in   the   ancient    military  art,  a 
march  of  arm ^d  men  for  feveral  miles,   from   and   back 
again  to  the  camp,  to  iullruft  them  in  the  military  pace. 
This  exeicife  was  nearly  akin  to  the  Jecurfio.,  trom  which 
it  only  d  fievcd,   in  that    the   latter   was  performed  by 
borfemen,  the  former  alfo  b\  foot. 

CAMPIDOCTORES.'orCAMPiDtjcTORLs,  in  the 
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Roman  army,  were  officers  who  inftrufled  the  foldiery  Campidufr 
in  the  difcipline  and  exercifes  of  war,   and  the  art   of       ^"^ 
handling  their  weapons  to  advantage!     Thefe  are  alfo 
fometimes  called  camp'igcnt,  and  armiJodores.  \ 

CAMPIDUCTOll,  in  middle-age  writers,  fignifies 
the  leader  or  commander  of  an  army,  or  party. 

CAMPION,  in  Botany,  the  Englifh  name  of  the 
Lychnis. 

Campion,  a  town  of  the  kingdom  of  Tangut  in 
Tartary.  It  was  formerly  remarkable  for  being  a 
place  through  which  the  caravans  paffed  in  the  road 
from  Bukharia  to  China.  E.  Long.  104.  53.  N.  Lat. 
40.  25. 

CAMPISTRON,  a  celebrated  French  dramatic 
author,  was  born  in  1656.  Racine  direiled  his  poe- 
tical talenKs  to  the  theatre,  and  affilted  him  in  his  firft 
pieces.     He  died  in  1723. 

CAMPITiE,  in  church  hillory,  an  appellation  gi- 
ven to  the  Donatifts,  on  account  of  their  affcmbling  in 
the  fields  for  want  of  churches.  For  a  fimilar  reafon, 
they  were  alfo  denominated  Montcvfes  and  Rup'itanl. 

CAMPIjI,  or  Campoli,  a  town  of  Italy,  in  the- 
kingdom  of  Naples,  and  in  the  farther  Abruzzo,  fitu- 
ated  in  E.  Long.  13.  55.  N.  Lat.  4-2.  38. 

CAMPO  MAJOR,  a  town  of  the  province  of  Alen- 
tejo  in  Portugal.  W.  Long.  7.  24..  N.  Lat.  38.  50. 

CAMPREDON,  a  town  of  Catalonia  in  Spain, 
feated  at  the  foot  of  the  Pyrenean  mountains.  The 
fortifications  were  demoliihed  by  the  French  in  1691. 
W.  Long.  1.  56.  N.  Lat.  42.  20. 

CAMPS,  Fs.ANCis  DE,  abbot  of  Notre  Dame  at 
Sigi,  was  born  at  Amiens  in  1643;  and  diftinguifhed 
himfelf  by  his  knowledge  of  medals,  by  writing  a  hi- 
ftory  of  France,  and  feveral  other  works.  He  died  at 
Paris  in  1723- 

CAMPVERE.     See  Veer. 

CAMPUS,  in  antiquity,  a  field  or  vacant  plain  in 
a  city,  not  built  upon,  left  vacant  on  account  of  (hows, 
combats,  exercifes,  or  other  ufes  of  the  citizens. 

Caupvs  Alaii,  in  ancient  cuftoms,  an  anniverfary 
affembly  of  our  anceftors  held  on  May-day,  when  they 
confederated  together  for  the  defence  of  the  kingdom 
againft  all  its  enemies. 

CAMPUS  Martius,  a  large  plain  in  the  fuburbs  of  an- 
cient Rome,  lying  between  the  Quirinal  and  Capitoline 
mounts  and  the  Tiber,  thus  called  becaufe  confecrated 
to  the  god  Mars,  and  fet  apart  for  military  fports  and 
exercifes  to  which  the  Roman  youth  were  trained,  -as 
the  ufe  and  handling  of  arms,  and  all  manner  of  feats 
of  aftivity.  Here  were  the  races  run,  either  with  cha- 
riots or  fingle  ho'fes  ;  here  alfo  ftood  the  villa  publica, 
or  palace  for  the  reception  of  ambaffadors,  wtio  were 
not  permitted  to  enter  the  city.  Many  of  the  public 
comitia  were  held  in  the  fame  field,  part  of  whicli  was 
for  that  purpofe  cantoned  out.  The  place  was  alfo 
nobly  decorated  with  ftatues,  arches,  columns,  porticoes, 
and  the  like  ibufturcs. 

CiMPL'i  Scekratus,  a  place  without  the  walls  of  an- 
cient Rome,  where  the  Veftals  who  had  violated  their 
vows  of  virginity  were  buried  alive. 

CAMUL,  a  town  of  Afia,  On  the  eaftern  extremity 
of  the  kingdom  of  Cialus,  on  the  frontiers  of  Tangut. 
E.  Lon.  ')8.  6.  N.  La.  37.  1.5. 

CAMUS,  a  pcrfon  with  a  low  flat  nofe,  hollowed  in 
the  middle. 

The 
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The  Tartars  are  gre<at   admirers  of  camus  beauties,     iions  of  th 
Ri;br;iquis  obferves,  that  the  wife  of  the  great  .Teiighiz 
Khan,   a  celebrated   beauty,   had  only  two  lioles  for  a 
nofe. 

Camob,  John  Peter,  a  French  prelate  born  in  1.5R2. 
He  W3S  author  of  a  number  of  pious  roniaices  (the 
tafte  of  his  time),  and  otl-.er  theological  works,  to  the 
amount  of  200  vols.  His  definition  of  politics  is  re- 
markable :  ^!s  noil  tarn  regendi,  quam  fallentli,  homi- 
nes; "  The  art  not  fo  much  of  governing,  as  of  dcceiv- 
injr  mankind."      He  died  in  1652. 

CAN,  in  the  fea-Ian^uage,  as  can-pump,  a  vcffel 
wherewith  feamen  pour  water  into  the  pump  to  make 
it  go- 

CAN-Bui'y.     See  Buoy. 

CjN-Hooli,  an  inftrument  ufcd  to  fling  a  cafic  by  the 
ecds  of  the  ilaves  :  it  is  iormed  by  fixing  a  broad  and 
flat  hook  at  each  end  of  a  fliort  rope  ;  and  the  tackle 
by  which  the  cafii  fo  (lung  may  be  hoilled  or  lowered, 
is  hooked  to  the  middle  of  the  rope. 

CANA,  in  Ancient  Geography,  a  town  on  the  Con- 
fines  of  the  Upper  and  Lower  Galilee  ;  memorable  for 
the  turning  water  into  wine  (John^.  The  birth  place 
of  Simeon,  called  Canaanile  from  this  place,  and  of  Na- 
thanael. 

CANAAN,  the  fourth  fon  of  Ham.  The  irreve- 
rence of  Ham  towards  his  father  Noah  is  recorded  in 
Gen.  ix.  Upon  that  occaiion  the  patriarch  curfed 
him  in  a  branch  of  his  pofterity  :  "  Curfed,"  fays  he, 
"  be  Canaan  ;  a  fervant  of  fervants  fhall  he  be  unto 
his  brethren."  This  curfe  being  pronounced,  not 
againft  Ham  the  immediate  tranfgrelfor,  but  againft 
his  fon,  who  does  not  appear,  from  the  words  of  Mofes, 
to  have  been  any  wife  concerned  in  the  crime,  hath 
occafioned  leveral  conjeflures.  Some  have  believed 
that  Noah  curfed  Canaan,  becaufe  he  could  not  well 
have  curfed  Ham  himfelf,  whom  God  had  not  long 
before  bleffed.  Others  think  Mofes's  chief  intent  in 
recording  this  prediction  was  to  raife  the  fpirits  of  the 
Ifraelites,  then  entering  on  a  terrible  war  with  the 
children  of  Canaan,  by  the  affurance,  that,  in  confe- 
quence  of  the  curfe,  that  people  were  deftined  by  God 
to  be  fubdued  by  them.  For  the  opinion  of  thcfe  who 
imagine  all  Ham's  race  were  here  accurfed,  feems  re- 
pugnant to  the  plain  words  of  Scripture,  which  con- 
fines the  malediction  to  Canaan  and  his  pofterity  ;  and 
is  alfo  contrary  to  faft.  Indeed,  the  prophecy  of  Noah, 
that  "  Canaan  fliould  be  a  fervant  of  fervants  to  his 
brethren,"  feems  to  have  been  wholly  completed  in 
him.  It  was  completed  witli  regard  to  Shem,  not  only 
in  that  a  confiderable  part  of  the  feven  nations  of  the 
Canaanites  were  made  (laves  to  the  Ifraelites,  when 
they  took  polfelTion  of  their  land,  as  part  of  the  re- 
mainder of  them  were  afterwards  enflavt-d  by  Solomon  ; 
but  alfo  by  the  fubfeqnent  expeditions  of  the  Aifyri- 
ans  and  Ferfians,  who  were  both  defcended  from  Siiem; 
and  under  whom  the  Canaanites  fnffered  fubjeclion,  as 
well  as  thi-  Ifraelites  ;  not  to  mention  the  conquell  of 
part  of  Canaan  by  the  Elamites,  or  Perfians,  under 
Chedorlaomer,  prior  to  them  all.  With  regard  to  Ja- 
phet,  we  find  a  completion  of  the  prophecy,  in  the 
fuccelTive  conquefts  of  the  Greeks  and  Romans  in  Pa- 
leftine  and  Phoenicia,  where  the  Canaanites  were  fet- 
tled ;  but  efpecially  in  the  total  fubverfion  of  the  Car- 
thaginian power  by  the  Romans  5   befides  fome  inva» 
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northern  nations,  as  t!.e  pofterity  of  Tho-    Cariifl. 
garma  and  Magog  ;    wherein  many  of  tiiem,  probably,         » 
were  carried  away  captive. 

The  pofterity  of  Canaan  were  very  numerous.  His 
eldcft  fon  was  S:ion,  who  at  Iraft  founded  and  peo- 
pled the  city  of  S-don,  and  was  t!.e  fither  of  the  3i- 
donians  and  Phuenlcians.  Canaan  had  brfides  ten  fons, 
who  were  the  fathers  of  fo  many  pe  jples,  dwelling  in 
Paloftine,  and  in  part  of  Syria  ;  1  amcly,  the  Hittites, 
the  Jebuiites,  the  Amoriles,  the  Girgafites,  the  Hi- 
vites,  the  Arkites,  t"ie  Sinites,  the  Arvadites,  the  Ze- 
marites,  and  Hamaihitps. 

Land  of  Canaan,  the  country  fo  named  from  Ca- 
naan the  fon  of  Ham.  It  lies  between  the  Mediter- 
ranean fea  and  the  mountains  of  Arabia,  and  extends 
from  Egypt  to  Phoenicia.  It  is  bounded  to  the  ealt 
by  the  mountains  of  Arabia  ;  to  the  (outh  by  the  wil- 
dernefs  of  Paran,  Idumaea,  and  Egypt ;  to  the  weft 
by  the  Mediterranean,  called  in  Hebrew  the  Great 
fea  ;  to  the  north  by  the  mountains  of  Libanus.  Its 
length  from  the  city  of  Dan  (fmce  called  CsefarcT 
Phillippi,  or  Paneadis,  which  ftands  at  tiie  foot  of  thefe 
mountains)  to  Beerlheba,  is  about  70  leagues  ;  and  its 
breadth  from  the  Mediterranean  fea  to  the  eaftern 
borders,  is  in  fome  places  30.  This  country,  which 
was  firft  called  Canaan,  from  Canaan  the  fon  of  Ham, 
whofe  pofterity  polfelf.'d  it,  was  afterwards  called  Pa. 
leftine,  from  the  people  whicli  the  Hebrews  call  Phi- 
liftines,  and  the  Greeks  and  Romans  corruptly  Palef- 
tines,  -who  inhabited  the  fea  coafts,  and  were  (irft 
known  to  them.  It  likewiie  had  the  nanre  of  the 
Land  of  Promife,  from  the  promife  God  made  Abra- 
ham of  giving  it  to  him;  that  of  the  Land  of  Ifrael, 
from  the  Ifraelites  having  made  themfelves  mailers  of 
it  i  that  of  Judah,  from  the  tribe  of  Judah,  which  was 
the  moft  confiderable  of  the  twelve ;  and  laftly,  the 
happinefs  it  had  of  being  fanftified  by  the  prefence, 
actions,  miracles,  and  death  of  Jefus  Chrift,  has  given 
it  the  name  of  the  Holy  Land,  which  it  retains  to  this 
day. 

The  iirft  inhabitants  of  this  land  therefore  were  the 
Canaanites,  who  were  defcended  from  Canaan,  and  the 
eleven  fons  of  that  patriarch.  Here  they  multiplied 
extremely  ;  trade  and  war  were  their  (irft  occupations  ; 
thefe  gave  rife  to  their  riches,  and  the  feveral  colonies 
fcattered  by  them  over  almoft  aU  the  iflands  and  ma- 
ritime provinces  of  the  Mediterranean.  The  meafure 
of  their  idolatiy  and  abominations  was  completed, 
when  God  delivered  their  country  into  the  hands  of 
the  Ifraelites.  In  St  Athanafius's  time,  the  Africans 
ftill  faid  they  were  defcended  fronfi  the  Canaanites ; 
and  it  is  faid,  that  the  Punic  tongue  was  almoft  en- 
tirely the  fame  with  the  Caiiaanitifli  and  Hebrev>r  lan- 
guage. The  colonics  wliich  Cadmus  carried  into  The- 
bes in  Bceotia,  and  his  brother  Cihx  into  Cilicia,  came 
from  the  ftock  of  Canaan.  The  iiles  of  Sicily,  Sar- 
dinia, Malta,  Cyprus,  Corfu,  Majorca,  and  Minorca, 
Cades  and  Ebuliis,  are  thought  to  have  been  peopled 
by  the  Canaanites.  Bochart,  in  his  large  work  en- 
titled Canaan,  has  fet  all  this  matter  in  a  good  light. 

Many  of  the  old  inhabitants  of  the  north-weft  of 
the  land  of  Canaan,  however,  particularly  on  the  coaft 
or  territories  of  Tyre  and  Sidon,  were  not  driven  out 
by  the  children  of  Ifrael,  whence  this  traft  feems  to 
have  retained  the  name  of  Canaan  a  great  wliile  after 
O  2  thofe. 
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Caoafac,  tliofe  other  parts  of  the  country,  which  were  better 
^  Can..da.  ^  ir,habited  hy  the  llVaelites,  had  loft  the  faid  name. 
'  The  Greeks  called  this  tradl  inhabited  by  the  old  Ca- 
naanites  along  the  Mediterrar.ean  lea,  Phoenicia  ;  the 
more  inland  parts,  as  being  inhabited  partly  by  Ca- 
raanites,  and  partly  by  Syrians,  Syrophcenicia :  and 
hence  the  woman  faid  by  St  Matthew  (xv.  22.)  to  be 
a  woman  of  Canaan,  whofe  daughter  Jefus  cured,  is 
faid  by  St  Mark  (vii.  26.)  to  be  a  Syrophcenician  by 
natior,  as  (he  was  a  Greek  by  religion  and  language. 

CANAB  AC,  an  ifland  which  lies  contiguous  to  Bu- 
LiM  on  the  weftern  coaft  of  Africa,  and  is  inhabited  by 
a  fierce  people,  governed  by  two  kings  or  chiefs.  It 
would  appear  that  the  Canabacs  had  been  very  troable- 
fonie  to  tbeir  neighbours  ;  for  the  inhabitants  of  foine 
other  illand:  in  that  cluftcr  rejoiced  at  the  fettlement 
of  the  Enylifli  in  Biiiam,  hoping  to  find  in  them  a  de- 
fence agai!:ft  the  ufurpations  of  this  people. 

CANADA,  or  the  province  of  Quebec,  an  ex- 
tenlive  country  of  North  America,  bounded  on  the 
noriii.euil  by  the  gulf  of  St  Lawrence,  and  St  John's 
river;  on  the  fouth-weft,  by  lands  inhabited  by  the 
favage  Itniians,  which  are  frequently  included  in  this 
province  ;  on  the  fouth,  by  the  provinces  of  Nova 
Scotia,  NiW  England,  and  New  York  ;  and  on  the 
north-weft,  by  other  Indian  nations.  Under  the  name 
of  Canada,  the  French  comprehended  a  very  large 
tenitory;  taking  into  their  claim  part  of  New  Scut- 
land,  New  England,  and  New  York  on  the  ealt  ;  and 
exte.iding  it  on  the  weft  as  far  as  the  Pacific  ocean. 
That  pait,  however,  which  was  reduced  by  the  Bntifh 
arms  iu  the  laft  war,  lies  between  61  and  81  degrees 
of  weft  longitude,  and  between  4-5  and  .52  of  north 
latitude.  The  climate  is  not  very  different  from  that 
of  the  northern  Britilh  colonies  ;  but  as  it  is  much 
further  from  the  fea,  and  more  to  the  northward,  than 
moil  of  thofe  provinces,  it  has  a  much  feverer  winter, 
thou  rh  the  air  is  generally  clear  ;  and,  like  moft  of 
thofe  American  tracts  that  do  not  he  too  far  to  the 
northward,  the  fumincrs  are  very  hot,  and  exceeding 
pleafant.  The  foil  in  general  is  very  good,  and  in 
manv  parts  extremely  fertile  ;  producing  many  diffe- 
rent foils  of  grains,  fruits,  and  vegetables.  The  mea- 
dow grouiids,  which  are  well  watered,  yield  excellent 
gi-afs,  a.id  breed  vait  numbtr^.  of  great  and  imall  cattle. 
The  uncultivated  parts  are  a  continued  wood,  compofed 
of  prodigioufly  large  and  lofty  trees,  of  which  there 
is  fuch  a  variety  of  fpecies,  that  even  of  thofe  who 
have  taken  moft  pains  to  know  them,  there  is  not  per- 
haps one  that  can  tell  half  the  number.  Canada  pro- 
daces,  among  others,  two  forts  of  pines,  the  white 
and  the  red  ;  four  forts  of  firs  ;  two  forts  of  cedar  and 
oak,  the  white  and  the  red  ;  tl'e  ma'.e  and  female  ma- 
ple ;  thrpe  foits  of  afh  trees,  the  free,  the  mungrel, 
and  l'  c  baftard  ;  three  forts  cf  walnut-trees,  the  hard, 
the  fiift,  and  the  fmooth  ;  vaft  numbers  of  beech-trees 
and  white  wood  ;  white  ai  d  red  elms,  and  poplars. 
The  Indians  hollow  the  red  elms  into  canoes,  lome  of 
which  made  out  of  one  piece  will  contain  20  perfons  : 
others  are  made  of  the  bark  ;  the  dift'erent  pieces  of 
which  they  few  together  with  the  inner  rind,  and  d^ub 
over  the  feams  with  pitch,  or  rather  a  bituminous  mat- 
ter refembling  pitch,  to  pre\ent  their  leaking  ;  the  ribs 
of  thefe  canoes  are  made  of  boughs  of  trees.  In  tiie 
liollow    elms,    the  bears   aad  wild  cats  take  up  their 


o8     ]  CAN 

loilging  from  November  to  A])ril,  The  coant)y  pro-  CaRatb. 
duces  alfo  a  vaft  variety  of  other  vegetables,  particu- '  v~— 
larly  tobacco,  which  thrives  well.  Near  Quebec  is  a 
fine  lead  mine,  and  many  excellent  ones  of  iron  have 
been  diicovered.  It  hath  alfo  been  reported  that  filver 
is  found  in  fome  of  the  mountains.  The  rivers  are  ex- 
tremely numerous,  and  many  of  them  very  large  and 
deep.  The  prhicipal  are,  the  Ouattauais,  St  John's, 
Seguina)',  Defpaires,  and  Trois  Rivieres  ;  but  all  thele 
ai-e  fwallowed  up  by  the  great  river  St  Lawrerice.  This 
.  river  ifTues  from  the  lake  Ontario ;  and,  taking  its 
courfe  norlh-eaft,  waflies  Montreal,  where  it  receives 
the  Gualtauais,  and  forms  many  fertile  iilar.ds.  It  con- 
tinues the  fame  courfe,  and  meets  the  tide  upwards  of 
400  miles  from  the  fea,  where  it  is  navigable  for  large 
veflels ;  and  below  Cuebcc,  320  miles  from  the  fea, 
it  becomes  fo  broad  and  fo  deep,  that  fliips  of  the  line 
contributed  in  the  laft  war  to  reduce  that  city.  After 
receiving  in  its  progrefs  innumerable  ftreams,  it  at  lall 
falls  into  the  ocean  at  Cape  Rofiers,  where  it  is  90 
miles  broad,  and  where  the  cold  is  intenfe  and  the  fea 
boifterous.  This  river  is  the  only  one  upon  which 
any  fettlements  of  note  are  as  yet  formed ;  but  it  is 
very  probable,  that,  in  time  to  come,  Canada,  and 
thofe  vaft  regions  to  the  weft,  may  be  enabled  of  them- 
felves  to  carry  on  a  confiderable  trade  upon  the  great 
lakes  of  frefti  water  which  thefe  countries  environ. 
Here  are  five  lakes,  the  leaft  of  which  is  of  greater  ex- 
tent than  the  frefh-water  lakes  to  be  found  in  any  other 
part  of  the  world  :  thefe  are  the  lake  Ontario,  which 
is  not  Icfs  than  200  leagues  in  circumference  ;  Erie, 
or  Ofwego,  longer,  but  not  fo  broad,  is  about  the 
fame  extent.  That  of  the  Huron  fpreads  greatly  in 
width,  and  is  about  aOO  leagues  in  circuit ;  as  alfo  is 
that  of  Michigan,  though  like  lake  Erie  it  is  rather 
long,  and  comparatively  narrow.  But  the  lake  Su- 
perior is  larger  than  any  of  thefe,  being  not  lefs  thaii 
500  leagues  in  circumference.  All  thefe  are  navigable 
by  any  veflels,  and  they  all  communicate  with  each 
other ;  but  the  paflage  between  Erie  and  Ontario  is 
interrupted  by  a  moft  ftupendous  fall  or  cataracl, 
called  the  fa//s  of  Niagara  *.  The  river  St  Lawrence,*  g^^  j^r^^ 
as  already  obferved,  is  the  outlet  of  thefe  lakes,  hj^ara. 
which  they  difcharge  themfelvcs  into  the  ocean.  Tlie 
French  built  forts  at  thefe  feveral  ftrarts,  by  which  the 
lakes  communicate  with  one  another,  and  on  that 
vrhere  the  laft  of  them  communicates  with  the  river. 
By  thefe,  while  the  country  was  iu  their  poftlfiion, 
they  effcClually  fecured  to  themfelves  the  trade  of  the 
lakes,  and  preiei^ved  an  influence  over  all  the  Indian 
nations  that  lie  near  them. 

The  moft  curious  and  interefting  pait  of  the  natural 
hiftory  of  Canada  is  the  animals  there  produced.  Thefe 
are  lings,  elks,  deer,  bears,  foxes,  martins,  wild  cats, 
ferrets,  weafels,  large  fquurels  of  a  greyilh  hue,  hares 
and  rabbits.  The  iouthern  parts,  in  particular,  breed 
great  numbers  of  wild  bulls,  divers  forts  of  roebucks, 
goats,  wolves,  &c.  The  marfhes,  lakes,  and  pools, 
with  which  this  country  abounds,  fwarm  with  otters 
and  beavers,  of  which  the  white  are  highly  valued, 
as  well  as  the  right  black  kind.  A  vaft  variety  of  birds 
are  alfo  to  be  found  in  the  woods  ;  and  the  river  St 
Lawrence  abounds  with  fuch  quantities  of  iifti,  that 
it  is  affirmed  by  fome  writers,  this  would  be  a  more 
profitable  article  than  even  the  fur-trade — There  are 
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Carada.    in  Canada  a  niiiltiuiJe  of  different   Indiaa  tribes 

•  thefe  are   obfcrved  to  decreafe  in   number   where  the 

Europeans  aie  aioft   numerous  ;  owing  chiefly  to   the 
immoderate   ufe   of  fpirituous   hquors,   of  which   they 
are  excefiively  fond.      Their  manners  and  way  of  living 
f  See  Ame-vre  have  ahcady  particnlariv  dcfcribed  f.    The  principal 
rita.  towns  are  Oiiebec,  Trois  Rivieros,  and  Montreal.    The 

commodities  required  by  the  Cai.adians  from  Europe 
are,  wine,  or  rather  rum  ;  cloths,  chiefly  coarfe  ;  hnc  n.-^, 
and  wrought  iron.  The  Indian  trade  i-equires  rum, 
tobacco,  a  fort. of  dufiil  blankets,  guns,  powder,  balls, 
and  flints,  kettles,  hatchets,  toys,  and  trinkets  ot  all 
kinds.  While  the  country  was  in  poflTefiion  of  the 
French,  the  Indians  fupplied  them  with  pou'ti-y  ;  and 
the  French  had  traders,  who,  hke  the  original  inha- 
bitants, traverfed  the  vail  lakes  and  rivers  in  canoes, 
with  incredible  induftry  and  patience,  carrying  their 
goods  into  the  remotell  parts  of  America,  and  among 
nations  entirely  unknown  to  us.  Thefe  again  brought 
the  furs,  &c.  home  to  them,  as  the  Indians  were  there- 
by habituated  to  trade  with  them.  For  this  purpofe, 
people  from  all  ports,  even  from  the  diftance  of  1000 
miles,  came  to  tlie  French  fair  at  Montreal,  whicli  be- 
gan in  June,  and  fometimes  lafted  three  months.  On 
this  occafion  many  folemnities  were  obfersed,  guards 
were  placed,  and  the  governor  aflilted  to  preferve  order 
in  fo  great  and  various  a  concouvfe  of  lavage  nations. 
But  fometimes  great  diforders  and  tumults  happened  ; 
and  the  Indians  frequently  gave  for  a  dram  all  that 
tliey  were  puffefled  of.  It  is  remarkable,  tliat  many 
of  thefe  nations  actually  paffed  by  the  Englifh  fettie- 
ment  of  Albany  in  New  York,  and  travelled  200  miles 
furtlier  to  Montreal,  though  they  could  have  purchafpd 
the  goods  they  wanted  cheaper  at  the  former. 

Since  Britain  became  pofleffed  of  Canada,  cir  trade 
with  that  country  has  genei-ally  employed  3i  fnlps  and 
400  feamen  ;  their  exports,  at  an  average  of  tiiree 
years,  in  Ikins,  furs,  ginfeng,  fnake-reot,  capillaire, 
and  wheat,  amount  to  150,0001.  Their  imports  fi'om 
Great  Britain  are  computed  at  nearly  the  fame  fum.  It 
win,  however,  be  alraoft  impoflible  to  overcome  cer- 
tain inconveniencies  arifing  from  the  vitilence  of  the 
winter.  This  is  fo  exceffive  from  December  to  April, 
that  the  broadeft  rivers  are  frozen  over,  and  the  fnov/ 
lies  commonly  from  four  to  fix  feet  deep  on  the  ground, 
even  in  thofe  parts  of  the  country  which  lie  three  de- 
grees fouth  of  London,  and  in  the  temperate  latitude  of 
Paris.  Another  inconvenience  arifes  from  the  falls  in 
the  river  St  Lawrence  below  Montreal,  which  prevent 
fhips  from  penetrating  to  that  emporium  ot  inland  com- 
merce. Our  communication  therefore  with  Canada, 
and  the  immenfe  regions  beyond  it,  will  always  be  in- 
terrupted during  the "wiriter-feafon,  until  roads  are  form- 
ed that  can  be  travelled  without  danger  from  the  Indians. 
For  thefe  favage  people  often  commit  hoftiht'es  againll 
us  without  any  previous  notice  ;  and  frequently,  with- 
out any  provocation,  they  commit  the  moft  horrid  ra- 
vages for  a  long  time  with  impu  ity 

Canada  was  undoubtedly  difcovered  by  Sebaftian 
Cabot,  the  famous  Italian  adventurer,  who  failed  un- 
der a  coramifiion  from  Henry  VII.  But  though  the 
Enghfli  monarch  did  net  think  proper  to  make  any  ufe 
«f  this  difcovery,  the  French  quickly  attempted  it  ;  we 
have  a.i  account  of  their  fifhing  for  cod  on  the  banks  of 
Newfoundland,  and  sdorg  the  fca-coaft  of  Canada,  in 
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but  the  begi.aning  of  the  Ifith  century.  About  the  year 
1506,  one  De.iys,  a  Frenchman,  drew  a  map  of  the 
gulf  of  St  Lawrence  ;  and  two  years  after,  one  Au- 
bort,  a  (hip-maftcr  cf  Dieppe,  carried  over  to  France 
fome  of  the  natives  of  C.iiiada.  As  the  new  country, 
however,  did  not  promife  tb.;  fame  amazing  quantities 
of  gold  and  filvcr  produced  by  Mexico  and  Pern,  the 
French  for  fome  years  ncglcdied  the  difcovery.  At 
laft,  in  the  year  1523,  Francis  I.  a  fcnfible  and  en- 
terprifi'ig  prince,  fent  four  (hipr,,  under  the  command 
of  Verazani,  a  Florentine,  to  profecnte  difcovcries  in 
that  country.  The  particulars  of  this  man's  firft  ex- 
pedition are  not  known.  All  we  can  Varn  is,  that 
he  returned  to  France,  and  next  year  he  undertook  a 
fecond.  As  he  approached  the  coaft,  he  met  with  a  vio- 
lent ftorm  ;  however,  he  came  fo  near  as  to  perceive  the 
natives  on  the  Ihore,  making  friendly  figns  to  him  to  ■ 
land.  This  being  found  iniprafticable  by  reafon  of  the 
furf  upon  the  coait,  one  of  the  failors  threw  himfeif  in-  - 
to  the  fea  ;  but,  cnceavouriug  to  fwim«back  to  the  (hip, 
a  furge  threw  him  on  fhore  wnthout  figns  of  lite.  He 
was,  however,  treated  by  the  natives  with  fuch  care 
and  humanity,  that  he  recovered  his  ftrength,  and  was 
allowed  to  fwira  back  to  the  (hip,  which  immediately 
returned  to  France.  This  is  all  we  know  of  Vera- 
zani's  fecond  expedition.  He  undertoi-k  a  third,  but 
was  no  more  heard  of,  and  it  is  tln.iught  'hat  iie  and  all 
his  company  perilhed  before  he  could  f^i.n  any  colony. 
In  l.'iSi,  one  Jaques  Caitier  of  ot  Maioes  fet  fail  under 
a  commiffion  from  the  French  kiiig,  and  on  the  lOth 
of  May  arrived  at  Cape  Bjnavifta  in  Newfoundland. 
He  had  with  him  two  fmall  (hips  bifides  the  one  in 
which  he  failed.  He  cruifed  along  the  coaft  of  that 
illand,  on  which  he  !ifcovcred  inhabitants,  probably 
the  E(l<in.?.ux.  He  lai'ded  in  feversl  places  aloig  the 
coalt  of  the  gulf,  and  took  poffeflii/ii  of  the  countiy  in 
the  king's  name.  On  his  return,  he  was  again  fent 
out  with  a  commiffion,  and  a  pretty  large  force  :  he  re- 
turned in  1.5 ."^o,  and  pafl'ed  the  winter  at  St  Croix  ;  but 
the  feafon  proved  fo  fevere,  that  he  and  his  companions 
mull  have  died  of  the  fcurvy,  had  they  not,  by  the  ad- 
vice of  the  natives,  madf  ufe  of  the  decoftio  1  of  the 
tops  and  bark  of  the  white  pines.  .  As  Cartier,  how- 
erer,  could  produce  neitlier  gold  nor  filver,  all  that  he 
could  fay  about  the  utility  of  the  fettlement  was  difre- 
gardcd  ;  and  in  15i6,  he  was  obliged  to  become  pilot 
to  one  M.  Roberval,  who  was  by  the  French  king  ap- 
pointed viceroy  of  Canada,  and  who  failed  from  France 
with  five  veffels.  .  Arriving  at  the  gulf  of  St  Lawrence,  . 
they  built  a  fort  ;  and  Cartier  was  left  to  command  the 
garrifi^n  in  it,  while  Roberval  return.ed  to  France  for 
additional  recruits  to  his  new  fettlement.  At  laft,  ha- 
ving embarked  in  154)9,  with  a  great  number  of  adven- 
turers, neither  he  nor  auy  of  his  followers  were  heard  . 
of  more. 

This  fatal  accident  fo  greatly  difcouraged  the  court 
of  France,  that  for  50  years,  no  meafuies  were  takea 
for  fupplying  with  iiecefTaries  the  fettlers  that  were  left. 
At  !a(l,  Henry  IV.  appointed  the  marqnis  de  la  Roche  • 
lieutenant-general  of  Canada  and  the  neighbouring 
countries.  In  1598  he  landed  on  the  ifle  of  Sable, 
whic'i  he  abfurdly  thought  to  be  a  proper  place  for  a 
fettk-.nent,  though  it  was  without  any  port,  and  with- 
out produft  except  briars.  Here  he  left  about  40  ma- 
lefactors, the  refufe  of  the  French  jails.     After  cruizing 

/or  . 
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tanada,  for  fome  time  on  the  coaft  of  Nova  Scotia,  without  be- 
,  Canal,  jpg  jjjjjp  j(-,  jclieve  tbefe  poor  wretclie?,  he  returned  to 
France,  wlurc  he  died  oi  a  broken  heart.  His  colony 
•muft  have  peiilhed,  had  not  a  French  fhip  been  wreck- 
ed on  the  ifland,  and  a  few  fhecp  driven  upon  it  at  i!ie 
fame  time.  With  tlie  boards  of  the  fhip  they  eretted 
huts  ;  ai^d  while  the  iheep  lafted  tliey  hved  on  them, 
feeding  afterwards  on  tifh.  Tiieir  cLthes  wearing  out, 
thev  made  coats  of  feal-fkin  ;  and  in  this  milerable  con^ 
dition  tliey  fpent  feven  years,  when  Henry  ordered 
tiiem  to  be  brought  to  France.  The  king  had  tlie  cu- 
riofity  to  fee  them  in  their  feal-lkin  drefles,  and  wi.s  fo 
moved  with  their  appearance,  that  he  forgave  them  all 
their  offences,  and  gave  each  of  them  SO  crowns  to  be- 
gin the  world  anew. 

In  1600,  one  Chauvin,  a  commander  in  the  French 
navy,  attended  by  a  merchant  of  St  Malo,  called  Pent- 
grave,  made  a  voyage  to  Canada,  from  whence  he  re- 
turned With  a  very  profitable  quantity  of  furs.  Next 
year  he  repeated  the  voyage  'with  the  fame  good  for- 
tune, but  died  while  he  was  preparing  for  a  tliirvi.  The 
many  fpecimens  of  profit  to  be  made  by  tiie  Canadian 
trade,  at  lail  induced  the  public  to  think  favourably  of 
it.  An  armament  was  equipped,  and  the  command  of 
it  given  to  Pontgrave,  with  powers  to  extend  his  difco- 
veries  up  the  river  St  Lawrence.  He  failed  in  160^,  ha- 
ving in  his  company  Samuel  Champlain,  who  had  been 
a  captain  in  the  navy,  and  was  a  man  of  parts  and  fpi- 
rit.  It  was  not,  however,  till  the  year  ItiOS,  that  the 
colony  was  fully  eftabliflied.  This  was  acconi*pli(hed 
by  founding  the  city  of  Queh'  c,  which  from  that  time 
commenced  the  capital  of  all  the  fettlemerits  in  Canada. 
The  colony,  however,  for  many  years  continued  in  a 
low  way,  and  was  often  in  d  inger  of  being  totally  ex- 
terminated by  the  Indians.  As  the  particulars  of  thefe 
wars,  however,  could  neither  be  entertainnig,  nor  in- 
deed intelligible,  to  many  of  our  readers,  we  choofe  to 
omit  them,  and  in  general  obferve,  that  the  French  not 
only  concluded  a  permanent  peace  with  the  Indians, 
but  fo  much  ingratiated  themfelves  with  them,  that  they 
could  with  the  greatefl  eafe  prevail  upon  them  at  any 
time  to  murder  and  fcalp  the  Enghfli  in  their  fettle- 
ments.  Thefe  praftices  had  a  confiderable  fhare  in 
bringing  about  the  laft  war  witii  France,  when  the 
whole  country  was  conquered  by  the  Britifli  in  1761. 
The  mod  remarkable  tranfaAion  in  this  conqueft  was 
the  fiege  of  Quebec  ;  for  a  particular  account  of  which, 
fee  that  article.  And  for  the  tranfadfions  here  during 
the  late  American  v/ar,  fee   Amirica   (United  States 

CA.NAL  o/"  Communication,  an  artificial  put  in 
the  ground,  fuppl  ed  with  water  from  rivers,  fprings, 
&c.  in  order  to  make  a  navigable  communication  be- 
twixt one  place  and  anotlier. 

Tiie  particular  operations  neceffary  for  making  ar- 
tificial navigations  depend  upon  a  number  of  circum- 
ftar.ces.  The  fituation  of  the  ground  ;  the  vicinity  or 
conneftion  with  rivers  j  the  eafe  or  difficulty  with 
which  a  proper  quantity  of  water  can  be  obtained  ; 
thefe  and  many  other  circumilances  neceffarily  produce 
great  variety  in  the  ftruc^nre  of  artificial  navigations, 
and  augment  or  diminifh  the  labour  and  exponce  of 
executing  them.  When  the  ground  is  naUirally  level, 
and  unconnetled  with  rivers,  the  execution  is  eafy,  and 
the  navigation  is  not  liable  to  be  difturbed  with  floods  ; 
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but,  when  the  ground  rifes  and  falls,  and  cannot  here-     Canal, 
duced  to  a  level,  artificial  methods  of  railing  and  low-  '— — v-~~ 
ering  veffela  mnft   be  employeu  ;   which  Lkewile  vary 
accordir.g  to  ciicumlbmces. 

A  kind  of  temporary  ILiiccs  are  fometimes  employed 
for  railiag  boats  over  falls  or  ihoals  in  rivers  by  a  very 
fiiiiple  operation.  Two  pells  or  pillars  of  mafon-work, 
with  grooves,  are  fixed,  one  on  each  bank  of  the  river, 
at  fome  diftance  below  tlie  Ihoal.  The  boat  having 
paffed  thefe  polls,  planks  are  let  down  acrofs  the  river 
by  piUies  into  the  grooves,  by  which  the  water  is  dam- 
med up  to  a  proper  height  for  allowing  the  boat  to  pals 
up  the  river  over  t'ue  fhoal. 

Tiie  Dutch  and  Flemings  at  this  day  fometimes, 
when  obflructed  by  calcades,  form  an  inclined  plane  or 
rolling-bridge  upon  dry  land,  aloagft  which  their  vel- 
fels  arc  drawn  from  the  river  below  the  caf.ade  into  the 
river  above  it.  This,  it  is  faid,  was  the  only  method 
employed  by  the  ancients,  and  is  ftill  ufed  by  the  Chi- 
nefe,  who  are  faid  to  be  entirely  ignorant  of  the  nature 
and  utility  of  locks.  Thefe  rolling-bridges  confifl  of  a 
number  of  cylindrical  rollers  which  turn  eaCly  on  pivots, 
and  a  mill  is  commonly  built  near  by,  fo  that  the  fame 
machinery  may  ferve  the  double  purpofe  of  working  the 
mill  and  drawing  up  veflels. 

A  Lock  is  a  bafon  placed  lengthwife  in  a  river  or 
canal,  fined  with  walls  of  mafonry  on  each  fide,  and 
terminated  by  two  gates,  placed  where  there  is  a  calcade 
or  natural  fall  of  the  country  ;  and  fo  conftrudled,  that 
the  bafon  being  filled  with  water  by  an  upper  fluice 
to  the  level  of  the  waters  above,  a  velTel  niay  afcend 
through  the  upper  gate  ;  or  the  water  in  the  lock  be- 
ing reduced  to  the  level  of  the  water  at  the  bottom  of 
the  cafcade,  the  veffel  may  defcend  through  the  lower 
gate  ;  for  when  the  waters  are  brought  to  a  level  on 
either  fide,  the  gate  on  that  fide  may  be  eafily  opened. 
But,  as  the  lower  gate  is  flrained  in  proportion  to  the 
depth  of  water  it  fupports,  when  the  perpendicular  height 
of  the  water  exceeds  12  or  13  feet,  more  locks  than 
one  become  neceffary.  Thus,  if  the  fall  be  1"  feet,  tvvo 
locks  are  required,  each  having  8 J  feet  fall;  and  if 
the  fall  be  26  feet,  three  locks  are  neceffary,  each 
having  8  feet  S  inches  fall.  The  fide  walls  of  a  lock 
ought  to  be  very  flrong.  Where  the  natural  foun- 
dation is  bad,  they  fhould  be  founded  on  piles  and 
platforms  of  wood :  they  fliould  likewife  flope  ont- 
waids,  in  order  to  refill  the  prefFine  of  the  earth  from 
behind. 

Plate  CXXXIV.  fig.  1.  A  perfpeaive  view  of  part 
of  a  canal :  the  veffel  L,  within  the  lock  AC — Fig.  2. 
Section  of  an  open  lock  :  the  vcflel  L  about  to  enter.— 
Fig.  3.  Seflion  of  a  lock  full  of  water  ;  the  veffel  L. 
railed  to  alevel  with  the  water  in  the  fuperior  canal. — 
Fig.  4.  Ground  fettion  of  a  lock.  L,  a  veffel  in  the 
inferior  canal.  C,  the  under  gate.  A,  the  upper 
gate.  GH,  a  fubterraneous  paffage  for  letting  water 
from  the  fuperior  canal  run  into  the  lock.  KF,  a  inb- 
terraueous  palTage  for  water  from  the  lock  to  die  infe- 
rior canal. 

X  and  Y,  {fig.  1.)  are  the  two  floodgates,  each 
of  which  confills  of  two  leaves,  relling  upon  one  an- 
other, fo  as  to  form  an  obtufe  angle,  in  order  the  bet- 
ter to  refill  the  prelfLire  of  the  water.  The  firft  (X) 
prevents  the  water  of  the  iuperior  canal  from  falling 
into   the  lock;    and  the  fecoud  (Y)  dams  up   and  fu- 

ilaias, 
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€anal.     flains  the  water  in  the  loclc     Thefe  flood-gntes  ought 
V  to  be  vcrj'  ftrong,  and  to  tirni  freely  upon  their  liinges. 

In  order  to  make  them  open  and  (luit  with  eiife,  each 
leaf  is  fnrn.ifhed  with  a  long  lever  A  ^,  A  ^  ;  C  h,  C  b. 
They  flioiild  be  made  very  tight  and  clofe,  that  as  little 
water  as  pi  flible  may  be  loft. 

By  the  fubtenaneous  pafiage  G  H  (fig.  2,  3  &  4-.) 
which  defcends  obliquely,  by  opening  the  fluice  G,  the 
water  is  let  down  from  the  fuperior  canal  D  into  the 
lock,  where  it  is  ftopt  and  retained  by  the  gate  C 
when  fliut,  till  the  water  in  the  lock  comes  to  be  on  a 
level  with  the  water  in  the  fuperior  canal  D  ;  as  repre- 
iented,  fig.  3.  AVhen,  on  the  other  hand,  the  wa- 
ter contained  by  the  lock  is  to  be  let  out,  the  pafTage 
G  H  mnft  b?  (luit  by  letting  down  the  fluice  G  ;  the 
gate  A  muft  be  alfo  flint,  and  the  paiTage  K  F  opened 
by  raifing  the  fluice  K  :  a  free  pafiage  being  thus 
given  to  the  water,  it  defcends  through  K  F,  into  the 
inferior  canal,  until  the  water  in  the  lock  is  on  a  level 
with  the  water  in  the  inferior  canal  B  ;  as  reprefented. 

Now,  let  it  be  required  to  raife  the  vefiTel  L  (fig.  2  ) 
from  the  inferior  canal  B  to  the  fuperior  one  D  ;  if 
the  lock  happens  to  be  full  of  water,  the  fluice  G  mnft 
be  fliut,  and  alfo  the  gate  A,  and  the  fluice  K  opened, 
fo  that  the  water  in  the  lock  may  run  out  till  it  is  on 
a  level  with  the  water  in  the  inferior  canal  B.  When 
the  water  in  the  lock  comes  to  be  on  a  level  with  the 
water  at  B,  the  leaves  of  the  gate  C  are  opened  by  the 
levers  C  b,  which  is  eafily  performed,  the  water  on  each 
fide  of  the  gate  being  in  equihbrio  j  the  veffel  then 
tails  into  the  lock.  After  this  the  gate  C  and  the 
fluice  K  are  ftiut,  and  the  flxiice  G  opened,  in  order 
to  fill  the  lock,  till  the  water  in  the  lock,  and  con- 
feqnently  the  veflel,  be  upon  a  level  with  the  water  in 
the  fuperior  canal  D  ;  as  is  reprefentcd  in  fig.  3.  The 
gate  A  is  then  opened,  and  the  vefTel  pafles  into  the 
canal  D. 

Again,  let  it  be  required  to  make  a  vefTel  defcend 
from  the  canal  D  into  the  inferior  canal  B.  If  the 
lock  is  empty,  as  in  fig.  2.  the  gate  C  and  fluice  K 
muft  be  fnut,  and  the  upper  fluice  G  opened,  fo  that 
the  water  in  the  lock  may  rife  to  a  level  with  the  wa^ 
ter  in  the  upper  canal  D.  Then  open  the  gate  A,  and 
let  the  veflel  pafs  through  into  the  lock.  Shut  the 
gate  A  and  the  fluice  G  ;  then  open  the  fluice  K,  till 
the  water  in  the  lock  be  on  a  level  with  the  water  in 
the  inferior  canal  ;  then  the  gate  C  is  opened,  and 
the  veflel  pafles  along  into  the  canal  B,  as  was  requir- 
ed. 

Scarcity  of  water  becomes  a  verj'  ferious  inconveni- 
ence to  navigation  in  thoie  places  where  locks  are  ne- 
cefiary,  as,  wuhont  a  fufficient  fupply,  it  muft  be  fre- 
quently interrupted.  To  fave  water,  therefore,  has 
been  an  important  confideration  in  the  conftruftion  of 
locks.  Various  attempts  have  been  made  for  this  pur- 
pofe.  We  fliall  here  give  an  account  of  one  which 
has  been  propofed  by  Mr  Playfair  architeift  in  Lon- 
don. "  The  nature  and  principle  of  this  'manner  of 
feving  water,  fays  the  inventor,  confifts  in  letting  the 
water  which  has  ferved  to  raife  or  fall  a  boat  or 
barge  from  the  lock,  pafs  into  lefervoirs  or  cifterns, 
wliofe  apertures  of  communication  vvith  the  lock  are 
upon  differciit  levoL,  and  which  may  be  placed  or 
conftruftcd  at  the  fide  or  fides  of  the  lock  with  which 
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they  communicate,  or  in  any  otiier  contiguous  fitua-  Cinati 
tion  that  circuniftances  may  render  eligible;  which  "'"^ 
apertures  may  be  opened  or  fliut  at  pleafure,  fo  that  , 
the  water  may  pafs  from  the  lock  to  each  refervoir 
of  the  canal,  or  from  each  refervoir  to  the  lock,  in  the 
following  manner  :  The  water  which  fills  the  lock, 
when  a  boat  is  to  afcend  or  defcend,  inftead  of  being 
pafied  immediately  into  the  lower  part  of  the  canal,  is 
let  pafs  into  thefe  cifterns  or  refervoirs,  upon  different 
levels  ;  then  their  communications  with  the  lock  being 
fliut,  they  remain  full  until  another  veflTel  is  wanted  to 
pafs  ;  then,  again,,  the  cifterns  are  emptied  into  the 
lock,  which  is  thereby  nearly  filled,  fo  that  only  the  re- 
mainder which  is  not  filled  is  fnpplied  from  the  higher 
part  of  the  canal.  Each  of  thefe  cifterns  muft  have  a 
furface  not  lei's  than  that  of  the  lock,  and  muft  con- 
tain half  as  much  water  as  is  meant  to  be  expended  for 
the  pafTing  of  each  veffel.  The  ciftem  the  moft  eleva- 
ted is  placed  twice  its  own  depth  (meafuring  by  the 
aperture,  or  commuiiicating  opening  of  the  ciflerns) 
under  tiie  level  of  the  water  in  the  higher  part  of  the 
canal.  The  fecond  c.ftern  is  placed  once  its  own  depth 
under  the  fiift,  and  fo  on  are  the  others,  to  the  loweft  ;. 
which  laft  is  placed  once  its  own  depth  above  the  level 
of  the  water  in  the  lower  part  of  the  canal.  The  aper- 
tures of  the  intermediate  cifterns,  whatever  their  num-  • 
ber  may  be,  muft  all  be  equally  divided  into  different 
levels  ;  the  furface  of  the  water  in  the  one  being  al- 
ways on  the  level  of  the  bottom  of  the  aperture  of  the  • 
ciftern  which  is  immediately  above.  As  an  example  • 
of  the  roanner  and  rule  for  conftrutting  tliefe  ciflerns,  . 
fuppofe  that  a  lock,  is  to  be  conftrufted  twelve  feet 
deep,  that  is,  that  the  veffel  may  afcend  or  defcend  twelve 
feet  in  paffing.  Suppote  the  lock  fixty  feet  long  and 
fix  feet  wide,  the  quantity  of  water  required  to  fill  the 
lock,  and  to  pafs  a  boat,  is  4320  cubic  feet ;  and  fup- 
p>ofe  that,  in  calculating  the  quantity  of  water  that  can 
be  procured  for  fupplyii.g  the  canal,  after  allowing  for 
wafte.  It  is  found  (according  to  the  number  of  boats 
that  may  be  expefted  to  pafs)  that  there  will  not  be 
above  8U0  cubic  feet  for  each  ;  then  it  will  be  necef- 
fary  to  fave  five-fixths  of  the  whole  quantify  that  in  the 
common  cafe  would  be  necefl^iry  :  to  do  which  ten  cif- 
terns muft  be  made  (the  mude  of  placing  whichis  ex- 
prefTcd  in  the  drawing,  fig.  a.  Plate  CXXXIV,)  each 
of  which  muft  he  one  toot  deep,  or  deeper  at  picafiire, 
and  each  muft. have  a  furface  of  360  feet  fquare,  equal 
to  the  furface  of  the  lock.  The  bottom  of  the  aper- 
ture of  the  loweft  ciftern  muft  be  placed  one  foot  above 
the  level  of  the  water  in  the  lower  part  of  the  canal,  or 
eleven  feet  under  the  level  of  the  high  water;  the  fe- 
cond ciftern  muft  be  two  feet  above  the  level  of  the 
low  water  ;  the  third  three  feet,  and  fo  on  of  llie  others  ; 
the  bottom  of  the  tenth,  or  uppermoft  ciftern,  being 
ten  feet  above  the  low  water,  and  two  feet  1  jwer  than  . 
the  high  water ;  and,  as  each  ciftern  muft  be  twelve 
inches  in  depth,  the  furface  of  the  water  in  the  higher 
ciftern  will  be  one  foot  under  the  level  of  the  water  in 
the  upper  part  of  the  canal.  The  cifterns  being  thus 
conibucfed,  when  the  lock  is  full,  aid  the  btiat  to  be 
let  down,  the  communications  between  the  lock  and  the 
cifferns,  which  until  thcii  have  aU  been  fhut,  are  to  be 
opened  in  the  foUowi.ig  manner  ;  firft,  the  communica- 
tion with  the  higher  ciftern  is  opened,  which,  being  at 
bottom  two   feet  under  the   level  of  the   water  in  the 

lock, , 
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<3»B»I.     lock,  is  filled  to  the  Jepth  of  one  foot,  the  water  in  the     the  declivity,   &c 

"—V '  lock  defceiidiiig  one  foot  alfo  at  the  fame  lime  ;  that 

communication  is  then  fhut,  and  the  comnuiiiicai.ioii  be- 
tween the  lock  and  the  fecond  ciftern  is  opeiied  ;  one 
foot  more  of  the  water  then  pafles  into  that  cillern  from 
the  lock,  and  fills  it  ;  the  opening  is  then  (hut  :  the 
fame  is  done  with  the  third,  fourth,  fifth,  fixtl'-,  feventh, 
eighth,  ninth,    and  tenth   ciilerns,    one   bj   one,   until 
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they  are  all  filled  ;  and,  when    the  tenth,   or  lowernio 
ciftern,  is  filled,  there  remains  but  two  feet  depth  of  wa- 
ter in  the  lock.     The  communication  betwee:;  thf  lock 
and  the  lower  part  of  tlie  canal  is  then  opened,  and  the 
laft  two  feet  depth  of  water  is  cmptitfd  into  the  lower 
.part  of  the  canal.     By  this  means,  it  is  evident,  that, 
inttead  of  twelve  feet  depth  of  water  being  let  defcend 
into  the  lower  part  of  the  canal,  there  is  only  two  feet 
depth  that  defcends,  or  one-Cxth  of  the  whole;  there- 
fore, inftead  of  4320  cubic  feet  being  ufed,  there  are 
only  720  cubic  feet   ufed  :  the  remainder  of  the  water 
in  the  cifterns  being  ufed  as  follows.      When  another 
boat  is  to  mount,  the  lluices  being  then  fhitt,  and  the 
boat  in   the   lock,   the   tenth    or  lowermoft  ciftern,  is 
emptied  into  the  lock,  which  it  fills  one  foot ;  the  com- 
munication teing  then   fttut,  the  next  loweft  ciftern,  or 
the  ninth,  is  emptied  into   the  lock,  which  is  thereby 
filled  another  foot  ;   and  fo  in  like  manner,  all  the  other 
cifterns  are  emptied,  one  after  another,  until  the  higher 
ciftern  being  emptied,  which  fills  the  tenth  foot  of  wa- 
ter in  the  lock,  there  remains   but  two  feet  of  v?ater  to 
fill,  which  is  done  from  the  upper  part  of  the  canal,  by 
opening  the   higher  fluice   to   pafs  the   boat  4  by  that 
means,  the  fame  quantity  of  water  defcends  from  tlie 
upper  part  of  the  canal  into  the  lock  that  in  the  other 
cafe  defceiwled  from  the  lock  into  the  lower  part  of  the 
canal  ;  fo  that,  in  both  cafes,  the  fame  quantity  of  wa- 
ter is  faved,  that  ie,  five-fixths  of  what  would  be  necef- 
farv  were  there  no  cifterns.      Snppofe  again  that,  upon 
,the'  fame   canal,   and  immediately  after  the  twelve  feet 
lock,   it  would   be  advantage^  us  to  conftruft  one   of 
eighteen  feet ;    then,    in   order  not   to  ufe   any  greater 
quantity  of  water,  it  will   be   neceflary  to  have  fix  teen 
ciftenis,  upon  different  levek,  communicating  with  the 
lock  in    the    fame    manner.      Should,  again,   a  lock  of 
only  fix  feet  be  waited,  after  that  of  eighteen,  then  it 
will  only  be  neccefiary  to  have  four  cifterns  on  different 
levels,  and  fo   of  aiy  other  height  of  lock.      The  rule 
is  this  :  for  finding  the  number  and  fize  of  the  cifterns, 
each  ciftern  being  the  fame  in  fuper-ficies  with  the  lock, 
its  dej^th  muft  be  fuch  as  to  contain  one  half  the  quan- 
•tity  of  water  n  eant  to  be   ufed   in   the  paffmg  of  one 
boat.     The  depth  of  the  lock,   divided  by  the  depth 
tieceiTary  for  fuch  a   ciftern,   will  give,  in  all  cafes,  the 
whole  number  of  cifterns,    and    two  more  :   dedutt  the 
nmnber  two,   therefore,   from   the   number  which  you 
find  by  dividing  the  depth  of  the  lock  by  the  depth  of 
one   ciftern,   an.d   you   liave   always   the    number  of  ci- 
fterns required  ;  which   are  to  be  placed  upon  different 
levels,  according  to  the  rule  already  given.     The  above 
is  the  principle   and   manner   of  nfing  the  lock,  for  fa- 
cing water  in  canals,  and  tor  enabhng  engineers  to  con- 
ftruA  locks   of  diflerent   depths  upon   the  fame  canal, 
without  ufing  m.ore   water   for  the  deep  locks  than   for 
the  fliallow  ones.       With  regard  to  the  manner  of  dif- 
pofing  the  cifterns,   the  ciicumftances  of  the  ground, 
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will  be  the  beft  guide  for  the  en-     CnnJ. 
gincer  "  " 

But  even  when  wnter  is  abund  mt,  if  the  declivity  of 
a  country  be  fuch  as  to  require  numerous  locks,  naviga- 
tion fufters  great  interruption  from  them.  A  method 
by  which  boats  coidd  he  raifed  and  lowered  with 
greater  facility,  or  in  a  ftiortcr  time  than  can  be  done 
by  means  of  locks  is  ftill  a  very  defii^ble  objeft  of  im- 
provement in  inland  navigation.  for  this  purpofe  the 
inclined  plane  has  been  often  reforted  to,  and  particu- 
larly in  China,  where  water-carriage  is  more  gencrAlly 
employed  than  in  any  country  of  Europe.  But  this 
metliod  requires  very  powerful  machinery  or  a  great 
number  of  hands,  which  has  prevented  it  from  being 
much  praftifed  in  this  countiy.  Otlier  contrivances  to 
obviate  the  ufe  of  locks  have  been  propoied.  Dr 
Anderfon,  in  his  Agricultural  Survey  of  the  County 
cf  Aberdeen,  has  defcribcd  one,  of  which  we  ftiall  give 
an  account  in  his  own  words.  This  contrivavjce,  he 
obferves,  "  in  the  o"i"ion  of  very  good  judges  of  mat- 
ters of  this  fort,  to  whom  the  plan  has  been  iliewn, 
has  been  deemed  fully  adequate  to  the  pUrpofe  of  rarfing 
and  lowering  boats  of  a  moderate   fize,  that  is,  of  20  ' 

tons,  or  dovi-nwards ;  and  it  is  the  opinion  of  moft  mea 
vrtth  whom  Ihave  converfed,  who  are  beft  acquainted 
with  the  inland  navigations,  that  a  boat  of  from  10  to 
15  tons  is  better  than  tliofe  of  a  larger  fize.  ^^Hien  fe- 
veral  are  wanted  to  be  lent  at  once,  they  may  be  affixed 
to  one  another,  as  many  as  the  towing-horfe  can  con- 
veniently draw.  Were  boats  of  this  fize  adopted,  and 
were  all  the  boats  on  one  canal  to  be  of  the  fame  di- 
menfions,  it  would  prove  a  great  convenience  to  a 
country  in  a  ftate  of  beginning  improvements  ;  becaufe 
the  expence  of  fuch  a  boat  would  be  fo  trifling,  that 
evei-y  farmer  could  have  one  for  himfelf,  and  might  of 
courfe  make  ufe  of  it  when  he  picafed,  by  the  aid  of 
his  own  horle,  without  being  obliged  to  have  any  de- 
pendence on  the  time  that  might  fuit  the  convenience 
of  his  neighbour  ;  and  if  two  or  more  boats  were  going 
from  the  fame  neighbourhood,  one  hoife  could  ferve 
the  whole. 

"  You  are  to  fuppofe  that  fig.  6.  Plate  CXXXIV. 
reprefents  a  bird's-eye  view  of  this  fimp'e  apparatus,  as 
feen  from  above.  A  is  fuppofed  to  be  the  upper  reach 
of  the  canal,  and  B  tlie  lower  reach,  with  the  apparatus 
between  the  two.  This  confifts  of  tlirce  divifions  ;  the 
middle  one,  extending  from  C  to  D,  is  a  folid  piece  of 
mafonry,  raifed  from  a  firm  foundation  below  the  level 
of  the  bottom  of  the  fecond  reach  ;  this  is  again  divid- 
ed into  five  parts,  viz.  d  d  d,  where  the  wall  rifes  only 
to  the  height  of  the  water  in  the  upper  reach,  and  e  e, 
two  pillars,  raifed  high  enough  to  fupport  the  pivots  of  a 
wheel  or  pulley  g,  placed  in  the  pofition  there  marked. 
"  The  fecond  divifion  h  confifts  of  a  wooden  coffer, 
of  the  fame  depth  nearly  as  the  water  in  the  upper 
reach,  and  of  a  fize  exaftly  fitted  to  contain  one  of  the 
boats.  This  communicates  diivdtly  with  the  upper 
reach,  and  being  upon  the  fame  plane  with  it,  and  fo 
connected  with  it  as  to  be  water-tight,  it  is  evident, 
from  infpettion,  that  nothing  can  be  more  eafy  than  to 
•  float  a  boat  into  this  coffer  from  the  upper  reach,  the. 
part  of  the  wheel  that  projefts  over  it  being  at  a  fuffi- 
cient  height  above  it,  fo  as  to  occafion  no  foil  of  in- 
terruption. 

*•  Third 
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Canals.        <»  Third  diviCon.     At  «  is  reprefcnted  another  cof- 

~~~v '  fcr,  prccifely  of  the  fame  dimenfions  with  the  firft.    But 

here  two  fluices,  which  were  open  in  the  former,  and 
only  reprefented  hy  dotted  hncs,  are  fiippofcd  to  be 
fhut,  fo  as  to  cut  off  all  comnnuiicalion  between  the 
water  in  the  canal  and  that  in  the  coffer.  As  it  was 
inipotTible  to  reprefent  this  part  of  the  apparatus  on  fo 
fmall  a  fcale,  for.  the  fake  of  illuftration  it  is  reprefent- 
ed more  at  large  in  fig.  9.  wlitre  A,  as  before,  repre- 
fents  the  upper  reafh  of  the  canal,  and  h  one  of  the 
coffers.  The  fluice  i  goes  into  two  cheeks  of  wood, 
joined  to  the  mafonry  of  tlie  dam  of  the  canal,  fo  as  to 
fit  perfcftly  clofe  ;  and  tlie  fluice  /  fits,  equally  clofe, 
into  cheeks  made  in  the  fide  of  the  coffer  for  that  pur- 
pofe ;  between  thefe  tvvo  fluices  is  a  fmall  fpace  o. 
Tlie  coffer,  and  this  divifion  o,  are  to  be  fuppofed  full 
of  water,  and  it  will  be  eafy  to  fee  tiiat  thefe  fluices 
may  be  let  down,  or  drawn  up  at  pleafure,  with  mucli 
facility. 

"  Fig.  10.  reprefents  a  perpendicular  feclion  of  thefe 
parts  in  the  fame  diretlion  as  in  fig.  9.  and  in  which 
the  fame  letters  reprefent  the  fame  parts. 

"  Things  being  thus  arranged,  you  are  to  fuppofe 
the  coffer  /•  to  be  fufpended,  by  means  of  a  chain  paffed 
over  the  pulley,  and  balanced  by  a  weight  that  is  fuffi- 
cient  to  counterpoife  it,  fuipended  at  the  oppofite  end 
of  the  chain.  Suppofe,  then,  that  the  counterpoife  be 
made  fomt'vhat  lighter  than  the  coffer  with  its  con- 
tents, and  that  the  line  ni  n  (fig.  10.)  reprefents  a  divi- 
fion between  the  folid  fides  of  the  dam  of  leparatinn, 
whicli  terminates  the  upper  reach,  and  the  wooden  cof- 
fer, which  had  been  clofed  only  by  the  preffure  of  its 
own  weight  (being  puflied  a  veiy  little  from  A  towards 
B,  beyond  its  precife  perpendicular  fwing),  and  that  the 
joining  all  round  is  covered  with  lifts  of  cloth  put  upon 
it  for  that  purpofe  ;  it  is  evident  that,  fo  long  as  the 
coffer  is  fufpended  to  this  height,  the  joining  muft  be 
water-tight ;  but  no  fooner  is  it  lowered  down  a  little 
than  tliis  joining  opens,  the  water  in  the  fmall  divifion 
0  is  allowed  to  run  out,  and  an  entire  feparation  is  made 
between  the  fixed  dam  and  this  moveable  coffer,  which 
may  be  lowered  down  at  pleafure  without  lofing  any 
part  of  the  water  it  contained. 

"  Suppofe  the  coffer  now  perfectly  detached,  turn 
to  fig.  7.  w-hich  reprefents  a  perpendicular  fetbion  of 
this  apparatus,  in  the  direction  of  the  dotted  line />  ^ 
(fig.  6.)  In  fig.  7-  h  reprefents  an  end  view  of  the 
coffer,  indicated  by  the  fame  letter  as  in  fig.  6.  fuipend- 
ed by  its  chain,  and  now  perfectly  detached  from  all 
other  objeCiS,  and  balanced  by  a  counterpoife  /,  which 
is  another  coffer  exactly  of  the  fame  fize,  as  -low  down 
as  the  level  of  the  lower  reach.  From  infpcction  only  ■ 
it  is  evident,  ihat,  in  proportion  as  the  one  of  thele 
weights  rifes,  the  other  muft  defcend.  For  the  pre- 
fent,  then,  fuppofe  that  the  coffer  h  is  by  fome  means 
rendered  more  weighty  than  /,  it  is  plain  it  will  de- 
fcend while  the  other  rifes  ;  and  they  will  thus  conti- 
nue till  h  comes  down  to  the  level  of  the  lower  reach, 
and  i  rifes  to  the  level  of  the  higher  one. 

"   Fig.  8.  reprefents  a  feclion  in  the  direction   A  B 
Vol.  V.   Part  I. 
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(fig.  6.),  in  which  the  coffer  /  (fccn  in  both  fituations)  Caaa]*. 
is  lnp|)ofcd  to  have  been  gradually  raifed  from  the  level  ~"  •'~'~ 
of  the  lower  reach  B,  to  that  of  Uie  higher  one  where' 
it  now  remains  ftationary  ;  while  the  colFer  h  which  is 
concealed  behind  the  mafonr)-)  has  defcended  in  the 
mean  time  to  the  level  of  the  lower  reach,  where  it 
clofes  by  means  of  the  ju-fture  r  s,  fi;:;.  10.  (which 
juntlnre  is  covered  with  l-fts  of  cloth,  a  before  explain- 
ed at  m  n,  and  is  of  courfe  become  water-tight,)  when, 
by  lifting  the  fluice  /,  and  the  correfpondi  .g  fluice  at 
the  end  of  the  canal,  a  p.rfedl  communication  by  wa- 
ter is  eftabliftied  between  them  If,  then,  inftead  of 
water  o.ily,  this  coffer  had  contained  a  boat,  floated  in- 
to  it  from  the  upper  reach,  and  then  lowered  down,  it 
is  very  plain,  that  when  thefe  fluices  were  removed,  after 
it  had  reached  the  L'vel  of  the  lower  reach,  that  boat 
might  have  been  floated  out  of  the  coffer  with  3s  much 
facility  as  it  was  let  into  it  above.  Here  tlicn  we  hak"e 
a  boat  taken  fom  the  higher  into  the  lower  canai  ; 
and,  by  rcverfing  this  movement,  it  is  very  obvious 
that  it  m  ght  be,  with  equal  eafe,  raifed  from  the  lower 
into  the  hi -her  one.  It  now  onlv  remains  that  I 
fliould  explain  by  what  means  the  equilibrium  between 
thefe  counter-balancing  weights  can  be  deftroyed  at 
pleafure,  and  the  motion  of  courfe  produced. 

"  It  is  very  evident,  that  if  the  two  correfponding 
coffers  be  precifely  of  the  fame  dimenfions,  their  weight 
will  be  exactly  the  fame  when  they  are  both  filled  to 
the  fame  depth  of  water.  It  is  equally  plain,  that 
ihould  a  boat  be  floated  into  either  or  both  of  tliem, 
whatever  its  dimenfions  or  weight  may  be,  fo  that  it 
can  be  contained  afloat  in  the  coffer,  the  weight  of  the 
coffer  and  its  contents  will  continue  precifely  the  fame 
as  when  it  was  filled  with  water  only  :  hence,  then, 
fuppofing  one  boat  is  to  be  lowered,  or  one  to  be  raffed 
at  a  time,  or  fuppofing  one  to  be  raifed  and  another 
lowered  ai  the  fame  time — they  rfmaiu  porfeftly  in 
equilibrium  in  either  place,  till  it  is  your  pleafure  to 
deftroy  that  equilibrium.  Suppofe,  ihen,  for  the  pre- 
fent,  that  both  coffers  are  loaded  with  a  boat  in  e?.ch, 
the  double  fluices  both  above  and  below  clofed  ;  a.d 
fuppofe  alfo  that  a  ftop-cock  v,  in  the  under  edge  of 
the  fide  or'  the  lower  coffer  (fig.  8.  and  10.),  is  oper.cd, 
fon-iC  of  l:ie  water  w.'iich  ferved  to  float  the  boat  in  the 
coffer  will  flow  out  of  it,  and  confeqnently  that  coff.T 
will  become  lighter  than  the  higher  one  ;  the  upper 
coffer  will  of  courfe  defcend,  while  the  other  mounts 
upwards.  When  a  gentle  motion  has  been  thus  com- 
municated,  it  maybe  prevented  from  accelerating,  mere- 
ly by  turning  the  ftop-cock  fo  as  to  prevent  the  lofs 
of  more  water,  and  thus  one  coffer  will  conti.iie  to 
afcend,  and  the  other  to  defcend,  till  they  have  affjsnid 
their  ilations  refpectively ;  when,  in  conlequence  of  a 
ftop  below,  and  another  abovt ,  they  rre  rendered  fta- 
tionary at  the  level  of  the  refpcCtive  canals  (  pS). 

"  Precifely  the  fame  effect  will  be  produced  when  the 
coffers  are  filled  eiuirely  with  water. 

"  It  is  unreceffary  to  add  more  to  this  explanation, 
except  to  obfcrve,  that  the  fpace  for  the  cofi'er  to  de- 
fcend into  muft  be  deeper  than  the  bottom  of  the  lo«er 
P  canal, 


(a)   "  It  does  not  feem  neceffary  to  adopt  any  other  contrivance  than  the  above   for  regulating   the   motions; 
but  if  it  fliould  be  found  neceffary,  it  would  be  eafy  to  put  a  ratch-wheel  on  the  fame  axle. 
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Canal*,     eanaf,  ^   order  to  allow  a  free  defcent  for  the  coffer  to 

"~^^  the  rcqvirfite  depth:    and  of  courfe  it  will  be  necefTary 

to  liiive  a  fiTiall  conauit  to  allow  the  water  to  get  out  of 

it.      Two  or  three  ir.clies  free,  helovv  the  bottom  of  the 

canal,  is  all  that  would  be  necefTary. 

"  Where  the  height  is  in  cor.fiderable,  thcj'e  will  be 
no  occafion  for  providing  any  counttrpoife  for  the 
chain,  as  that  will  give  only  a  fmall  addition  to  the 
weight  of  the  undermoft  coffer,  fo  as  to  make  it  pre- 
ponderate, in  circumftuices  where  the  two  coffers  would 
otherwife  be  in  perfeft  cqiiiliririum  :  but,  where  the 
height  is  confiderablf,  there  will  be  a  ncceffity  for  pro- 
viding fuch  a  couiiterpoife  ;  as,  without  it,  the  chain, 
by  becoming  more  weighty  every  foot  it  delcended, 
would  tend  to  dcflroy  the  equilibrium  too  much,  and 
accelerate  the  motion  to  an  inconvenient  degree.  To 
guard  againfl  this  inconvenience,  let  a  chain  of  the  fame 
weight,  per  foot,  be  appended  at  the  bottom  of  each 
coffer,  of  fcich  a  length  as  to  reach  within  a  few  yards 
of  the  ground  where  the  coffer  is  at  its  greatefl  height 
(fee  fig.  7- )  ;  it  will  u<^  with  its  whcle  weight  upon 
the  highefl  coffer  while  in  this  pofition  ;  but,  a3  tliat 
gradually  defcended,  the  chain  would  reach  the  ground, 
and,  beir.g  there  fupported,  its  weight  would  be  di- 
minifhcd  in  proportion  to  its  defccnt ;  while  the  weight 
of  the  chain  on  the  oppollte  fide  would  be  augmented 
^  in  the  fame  proportion,  fo  as  to  counterpoife  each  other 
exaftl}',  in  every  filiation,  until  the  uppermoft  chain 
■was  railed  from  the  ground.  After  which  it  would 
increafe  its  weight  no  more  :  and,  of  courfe,  would  then 
give  the  under  coffer  that  preponderance  which  is  ne- 
cefTary for  preferving  the  machine  ftcady.  The  under 
coffer,  when  it  reached  its  lowefl  poution  would  tovich 
the  botto»  on  its  edges,  which  would  then  fupport  it, 
and  keep  every  tiling  in  the  fame  pofition,  til!  it  was 
made  hghtcr  for  the  purpofe  of  afcending. 

"  What  conflitutes  one  particular  excellence  of  the 
apparatus  here  propofed  is,  that  it  is  not  only  unlimited 
as  to  the  extent  of  the  rife  or  depreflion  of  which  it 
is  fufccptible  (for  it  would  not  require  the  expendi- 
ture of  one  drop  more  water  to  lower  it  100  feet  than 
one  foot)  ;  but  it  would  alfo  be  eafy  fo  to  augment 
tlie  number  of  pulleys  at  any  one  place  as  to  admit  of 
two,  three,  four,  or  any  greater  number  of  boats  be- 
ing lowered  or  elevated  at  the  fame  time  ;  fo  that  let 
the  fucceffion  of  boats  on  fuch  a  canal  be  neaily  as 
rapid  as  tliat  of  carnages  iipon  a  highway,  none  of 
them  need  be  delayed  one  moment  to  wait  an  op- 
portunity of  paffing  :  a  thing  tliat  is  totally  imprafti- 
cable  where  water-locks  are  employeiJ  ;  for  the  inter- 
courfe,  on  every  canal  conflrnfted  with  water-locks,  is 
neceffarily  limited  to  a  certain  degree,  teyond  which  it 
is  impoffiblc  to  force  it. 

"  For  exanjple  :  fuppofe  a  hundred  boats  are  follow- 
ing each  olht'r,  in  fuch  a  rapid  fuccefTion  as  to  be  only- 
half  a  minute  behind  each  other:  By. the  apparatus 
here  prcpofed,  they  would  all  be  elevated  pi-ecifely  as 
they  cam.e  ;  in  the  other,  let  it  be  fuppofed  that  the 
lock  is  fo  well  ciM'.flrufted  as  that  it  takes  no  more  tlian 
five  minutes  to  clofe  and  open  it ;  that  is,  ten  minutes 
in  the  whole  to  each' boat  (for  the  lock,  being  once 
filled,  m.uft  be  again  emptied  before  it  can  receive  ano- 
ther  in  the  fame  dircftion)  :  at  this  rate,  fix  boats  only 
could  be  paffed  in  an  hour,  and  of  courfe  it  would  take 
fixtcen  liours  and  forty  minutes  to  pafs  the  whole  luin- 
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drcd  ;  and  as  the  lafl  boat  would  reach  the  lock  in  the 
fpace  of  fifty  minutes  after  the  firft,  it  would  be  detain- '^ 
cd  fifteen  hours  and  fifty  minutes  before  its  turn  would 
come  to  be  raifed.  This  is  an  im.menfe  detention  ;  but 
if  a  fuccefTion  of  boats,  at  the  fame  rate,  were  to  follow 
continually,  they  never  could  pafs  at  aU.  In  fliort,  iu 
a  canal  conllrufted  with  water-lqcks,  not  more  than  fix 
boats,  on  an  average,  can  be  paffed  in  an  hour,  fo  that 
beyond  that  extent  all  comiuerce  m.'i-T:  be  flopped;  but, 
on  the  plan  here  propofed,  fixty,  or  ilx  hundred,  might 
be  p.:ffcd  in  an  hour,  if  necefTary,  fo  as  to  occafion  no 
fort  of  interruption  whatever.  Thefe  ai-e  advantages 
of  a  vei-y  important  nature,  and  ought  not  to  be  over- 
looked in  a  commercial  countrj'. 

"  This  apparatus  might  be  employed  for  innumer- 
able other  ufes  as  a  moving  power,  which  it  would  be 
foreign  to  our  prefent  purpofe  here  to  fpecify.  Nor 
does  its  power  admit  of  any  limitation,  but  that  of  the 
flrength  of  the  chain,  and  of  the  coffers  which  are  to 
fupport  the  weights.  All  the  other  parts  admit  of 
being  miade  fo  immovcabiy  firm  as  to  be  capable  of  fup- 
porting  almofl  any  afiignable  weight. 

"  I  will  not  enlarge  on  the  benefits  that  m.ay  be  deri- 
ved from  this  veiy  finiple  apparatus:  its  cheapnefs,  when 
compared  with  any  other  mode  of  raifing  and  lowering 
'veffels  that  has  ever  yet  been  praftifed,  is  very  obvious  ; 
the  wafce  of  water  it  would  occafion  is  next  to  nothing; 
and  when  it  is  confidered  that  a  boat  migSt  be  raifed 
or  lowered  lifty  feet  nearly  with  the  fame  eafe  as  five, 
it  is  evident  that  the  interruptions  which  arife  from 
frequent  locks  would  be  avoided,  and  an  irameafe  fav- 
ing  be  made  in  the  original  espence  of  the  canal,  and 
in  the  annur.l  repairs. 

"  It  is  alfo  evident,  that  an  apparatus,  on  the  fame 
principle,  might  be  eafily  applied  for  raifing  coals  or 
metals  from  a  great  depth  iu  mines,  wherever  a  very 
fmall  ftream  of  water  could  be  commanded,  and  where 
the  mine  was  level-free." 

It  is  alm.ofl  needlefs  to  fpcnd  tin-.e  in  enumerating 
the  many  advantages  which  neceffarily  refult  from  ar- 
tificial navigations.  Their  utility  is  now  fo  apparent, 
that  mofl  nations  in  Europe  give  the  highcfl  encou- 
ra^'ement  to  undertakings  of  this  kind  wliercver  they 
are  praificable.  The  advantages  of  navigable  canals 
did  not  efcape  the  obfcrvation  of  the  ancients.  From 
the  mofl  early  accounts  of  foeiety  v.e  read  of  attempts 
to  cut  through  large  iflhmiifes,  in  order  to  make  a 
communication  by  water,  either  betwi:;t  ditTercnt  na- 
tions, or  diflant  parts  of  the  fame  nation,  where  land- 
carriage  was  long  and  expenfive.-  Herodotus  relates, 
that  the  Cnidiaiis,  a  people  of  Cafia  in  Afia  Minor, 
defigned  to  cut  the  ifliimus  which  joins  that  peiiinfula 
to  the  continent ;  but  were  fnpCrflitious  enougli  to  give 
up  the  undertaking,  becaufe  they  were  interdicled  by 
an  Oracle.  Several  kings  of  Egypt  attempted  to  join 
the  Red  fea  to  the  Mediterranean  by  a  canal.  It 
was  begun  by  Necos  the  fon  of  pfammeticus,  and 
completed  by  Ptolemy  II.  After  his  reign  it  was 
ncg'.ecled,  till  it  was  opened  in  6''i5  under  the  cali- 
phate of  Omar,  but  was  again  allowed  to  fall  into  difre- 
pair;^fo  that  it  is  now  difficult  to  difcover  any  traces 
of  it.  Both  the  Greeks  and  Romans  intended  to 
make  a  canal  acrofs  the  ifthmus  of  Corinth,  which  joii:3 
the  Morea  and  Achaia.,  in  order  to  m  :ke  a  navigable 
pafTjige  by  the  loinau  fta  into  the  Archipelago.     Rc- 
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C^nale.  metriue,  Julius  Caefar,  Caligula,  and  Nero,  maJe  fcve- 
"~~*  ral  unfiicccisful  efforts  to  open  this  pairagc.  But,  as 
the  ancients  were  entirely  ignorant  of  the  ufe  of  water- 
locks,  their  whole  attention  was  emplo)cd  in  making 
level  cuts,  which  is  probably  the  principal  reafon  why 
they  fo  often  failed  in  their  attempts.  Charlemagne 
formed  a  dcfign  of  joining  the  Rhine  and  the  Danube, 
in  order  to  make  a  communication  between  the  ocean 
and  the  Black  fea,  bv  a  canal  from  the  river  Ahnutz 
which  difcliarges  ilfelf  into  the  Danube,  to  the  Roditz, 
w!-,ich  falls  into  the  Main,  and  thi«  laft  falls  into  the 
Rhine  near  Miyence  ;  for  this  purpofe  he  employ.-d  a 
prodigious  number  of  workmen  ;  but  he  met  v.lth  fo 
many  obftacles  from  different  quarters,  that  he  was  ob- 
liged to  give  up  the  attempt. 

The  French  at  prefent  have  many  fine  canals  :  that 
of  Briare-was  begun  under  Henry  IV.  and  tiniflied  un- 
der the  dircclion  cf-Cardinal  Richelieu  in  the  reign  of 
Louis  XiII.  This  canal  makes  a  communication  be- 
twixt the  Loire  and  the  Seine  by  the  river  Loing.  It 
extends  1 1  French  great  leagues  from  Briare  to  Mon- 
targis.  It  eriters  the  Loire  a  little  above  Briare,  and 
terminates  in  the  Loing  at  Cepoi.  There  are  ■12  loc'ks 
on  this  canal. 

The  canal  of  Orleans,  for  making  another  com.mu- 
rication  between  the  Seine  and  the  Loire,  was  begun 
in  IGTa,  and  fi.iifhed  by  Philip  of  Orleans,  regent  of 
France,  during  the  minority  of  Louis  XV. .and  is  fur- 
niflied  witli  20  locks.  It  goes  hy  the  name  of  tlie  ra- 
nal  of  Orleans  ;  but  it  begins  at  the  village  of  Com- 
bleux,  wh'cli  is  a  (hort  French  league  from  the  town  of 
Orleans. 

But  the  greateft  and  moft  ufeful  work  of  this  kind 
is  the  jnnftion  of  the  ocean  with  the  Mediterranean  by 
the  cun;d  of  Languedoc.  It  was,  prop'jfed  in  the  reigns 
cf  Francis  I.  and  Henry  IV.  and  was  undertaken  and 
finifhcd  under  Louis  XIV.  It  begins  with  a  large  re- 
fervoir  4000  paces  in  circumference,  and  yt  f.'et  deep, 
■which  rfecei\es  many  fprings  from  the  mountain  Noire. 
This  canal  is  about  64  le'agues  in  length,  is  fupplied 
by  a  number  o''  rivulets,  and  is  furniflied  with  101. 
lock.s,  of  about  eight  feet  rife  each.  In  fome  places  it 
pa'fes  over  bridges  of  vaft  height  ;  and  in  others  it  cuts 
through  folid  rocks  for  1000  paces.  At  one  end  it 
jeins  the  river  Garonne  near  Thouloufe,  and  terminates 
at  the  other  in  the  lake  Tan,  which  extends  to  the  port 
of  Cette.  It  was  planned  by  Francis  Riquet  in  the 
1666,  and  finiihed  before  his  death,  which  happened 
in  the  1680. 

In  the  Dutch,  Auftrian,  and  French  Netherlands, 
tliere  is  a  very  great  number  of  canals  ;  that  from  Bru- 
ges to  Oilend  carries  veflels  of  '2(X)  tons. 

The  Chinefe  have  alfo  a  great  number  of  canals  ; 
that  which  runs  from  Canton  to  Pekln  extends  about 
825  miles  in  length,  and  was  ex'-cuted  about  800  years 
ago. 

It  would  he  an  endiefs  taflc  to  dtfcribe  the  number- 
Itfs  canals  in  Hclkuid,  Ruffia,  Germany,  iScc.  We  fliall 
therefore  confine  ourfelves  to  fome  of  the  more  im.port- 
ant  in  our  own  countr\'.  ' 

As  the  promoting  of  commerce  is  the  principal  in- 
tention of  makir.g  canals,  it  is  natural  to  expeft-  that 
t^ieir  frequency  in  any  ration  fhould  bear  fome  propor- 
tion to  the  trade  carried  on  in  it,  providing  the  finia- 
tlon  of  the  country  will  admit  of  tlitm.      The  prefi-nt 
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ftate  of  England  and  Scclland  confirms  this  obferv:- 
tion.  Though  the  Romans  made  a  canal  between  the 
Nyne,  a  little  below  Peterborough,  and  the  Witham, 
three  miles  below  Lincoln,  which  is  now  almoft  entire- 
ly filled  up,  yet  it  is  not  long  fincc  canals  were  revived 
in  England.  They  are  cow  howeve'r  beoome  very  nu . 
rnerous,  particularly  in  the  couitics  of  York,  Lincoli', 
and  Cheftire.  Molt  of  the  counties  betwixt  the  mouth 
of  the  Thames  and  the  Brift.al  channel  arc  connefled 
together  cither  by  natural  or  artificial  nsvigations  ; 
thofe  upon  the  Thames  and  Ifis  reaching  witlii^i  ab'iut 
20  miles  of  thofe  upon  the  Severn.  Tlie  duke  of 
Bridgcwater's  canal  in  Chcfhire  runs  27  miles  on  a 
perfect  level  ;  but  at  B.irton  it  is  carried  by  a  ver)' 
Irgh  aqucduft  bridge  over  the  Irv.-ell,  a  navigable 
river  ;  fo  th.at  it  is  common  for  vefTels  to  be  pafling  at 
the  fame  time  both  under  and  above  the  bridge.  It  ii 
likewife  cut  fome  miles  into  the  Irills,  where  the  duke'i 
coal-mines  are  wrought. 

A  navigable  ca;:al  betwixt  the  Forth  and  Clyde  in 
Scntla.id,  and  which  divides  the  kingdom  in  two  pirts, 
was  firft  tliought  of  by  Chiuled  II.  for  tranfports  and 
fmall  {hips  of  war  ;  the  expence  of  which  was  to  have 
been  500,0001.  a  fum  far  beyond  the  abilities  of  his 
reign.  It  was  again  projected  in  the  year  1722,  and  a 
furifey  made  ;  but  nothing  more  done  till  1761,  when 
the  then  Lord  Napier,  at  his  own  expence,  Caufed' 
a  fnrvey,  plan,  and  eili.mate  on  a  fmall  fcaie  to  be  made. 
Ill  1761',  the  trultees  for  fiihcries,  5:c.  in  Scotland  cau- 
fed make  another  furvey,  plan,  and  elliniate  of  a  canal  five 
feet  deep,  which  was' to  coll  79,0001.  In  1766,  a 
lubfcription  was  obtained  by  a  number  of  the  moll  >e- 
fpcftable  merchants  in  Glafgow,  for  making  a  canal 
four  feet .  deep  and  twcntj-'four  feet  in  breadth  ;  but 
when  the  bill  was  nearly  obtained  in  parliament,  it  was 
given  up  on  account  of  the  fmailnefj  of  the  fcale,  dud. 
a  new  fubfcription  fet  on  foot  f  >r  a  canal  feven  feet 
deep,  eftim.ated  at  150,00.91.  This  obtained  the 
fanftion  of  parliament  ;  and  the  work  was  begun  in 
1768  by  Mr  Smeaton  the  engineer.  The  extrem; 
length  of  the  canal  from  the  Farth  to  the  Clyde  is  'My 
miles,  beginning  at  the  mouth  of  the  Carror,  and  end- 
ing at  Dalmuir  Burnfoot  on  the  Clyde,  fix  miles  be- 
low Glafgow,  rifing  and  falling  160  feet  by  means  of 
39  locks,  20  on  the  eaft  fide  of  the  fummit,  and  19 
on  the  weft,  as  the  tide  does  not  ebb  fo  low  in  Clyde  as 
in  the  Forth  by  nine  feet.  ,  VciLls  drawing  eight  feet 
water,  and  not  exceeding  nineteen  feet  beam  and  feven- 
ty-three  feet  in  length,  pafs  with  cafe,  the  ca.ial  havl'ig 
afterwards  bi.en  deepened  to  upwards  of  eight  feet. 
The  w'lole  enterprlfe  difplays  the  art  of  man  in  a  h'gh 
degree.  The  carrying  the  capiat  tlirough  mofs,  qnick- 
faad,  gravel  and  rocks,  up  precipices  and  over  val!  'Vs, 
was  attended  with  inconceivable  dlflicu'ties.  There 
are  eighteen  draw- bridges  and  fifteen  aquedudt  bridges 
of  note,  bcfides  fmall  ones  and  tunnels.  In  the  firft 
three  miles  there  are  only  fix  locks ;  but  in  tlie  fouith 
mile  there  are  no  lefs  thatk  ten  locks,  and  a  very  fine 
aqueduft  bridge  over  the  great  read  to  the  weft  of 
Falkirk.  In  the  next  fix  miles  there  are  only  four 
locks  which  carry  you  to  the  fummit.  The  ca.ial 
then  runb  eijjhteen  miles  on  a  level,  and  terminates  by 
oneb'.anch  about  a  mile  from  Glafgow.  In  tl;is  cmirfe, 
for  a  cojifidcrable  way,  the  ground  is  banked  about 
twenty  teet  high,  and  the  water  is  fixtecn  feet  deep, 
P  2  and 
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Sanafs.  and  two  miles  of  it  is  made  through  a  deep  mofs.  At 
*  Kirkintilloch,   the  canal  is  carried  over  the  water  of 

Logie  on  an  aqiicdudl  arch  of  ninety  feet  broad.  This 
arch  was  thrown  over  in  three  ilretches,  having  only  a 
centre  of  thirty  feet,  which  was  (hifled  on  fmall  rollero 
from  one  ftrctch  to  anotlier  ;  a  thins^  new,  and  never 
attempted  before  witli  an  arch  of  this  fize  ;  yet  the  join- 
ings are  as  fairly  equal  as  any  other  part,  and  admired  as 
a  very  iine  piece  of  niafonry.  On  each  fide  there  is  a  very 
coiifiderable  banking  over  the  valley.  This  work  was 
earned  on  till  it  came  with  fix  miles  of  its  junftion  with 
the  Clyde  ;  when  the  fubfcription  and  a  fubfequent  loan 
beiiig  exhaufted,  the  work  was  ilopt  in  1775.  The 
city  of  Glafgow  however,  by  means  of  a  collateral 
branch,  opened  a  communication  with  the  Forth,  which 
has  produced  a  revenue  of  about  60001.  annually  ; 
aiid,  in  order  to  finifh-  the  remaining  fix  miles,  the  go- 
vernment in  1784  gave  50,0001.  out  of  the  forfeited 
^ates,  the  dividends  arifing  from  this  fum  to  be  ap- 
plied to  making  and  repairing  roads  in  the  Highlands 
of  Scotland.  The  work  was  accordingly  refumed ; 
and  by  coDtraft,  under  a  liigh  penalty,  was  to  be  en- 
tirely completed  in  November  17S9.  The  aqueduft 
bridge  over  the  K'.lvin,  which  is  fuppofed  the  great- 
eft  of  the  kind  in  the  world,  confifts  of  four  arches,  and 
carries  the  canal  over  a  valley  65  feet  high,  and  420 
in  length,  exhibiting  a  very  fiugular  effort  of  human 
Ingenuity  and  labour.  To  fupply  the  canal  with  wa- 
ter was  of  itfelf  a  very  great  work.  Tl^cre  is  one  re- 
fervoir  of  50  acres  24  feet  deep,  and  another  of  70 
teres  22  feet  deep,  into  which  many  'ivers  and  fprings 
terminate,  which  it  is  thought  will  afford  a  fuflicient 
fupply  of  water  at  all  times.  This  whole  undertaking 
when  finirtied  coll  about  200,0001.  It  is  the  greateft 
of  tlie  kind  in  Britain,  and  of  great  national  utility  ; 
though  it  is  to  be  regretted  that  it  had  not  been  exe- 
cuted on  a  ftill  larger  fcale,  the  locks  being  too  (hort 
for  tranfporling  large  marts. 

This  canal  was  completed  in  July  1790.  On  the 
2Sth  of  this  month,  a  track  barge  belonging  to  the 
company  of  proprietors  failed  from  the  baton,  near  the 
city  of  Glalgow,  to  Bowling  bay,  where  the  canal  joins 
the  river  Clyde.  The  committee  of  management,  ac- 
companied by  the  magiflrates  of  Glafgow,  were  the 
firft  voyagers  on  the  new  canal.  On  the  arrival  of  the 
veffel  at  Bowling  bay,  after  defcending  from  the  laft 
lock  into  tiie  Clyde,  the  ceremony  of  the  junftion  of 
the  Forth  and  Clyde  was  performed  by  the  chairman  of 
the  committee,  who,  with  the  afiiftance  of  the  chief 
engineer,  difcharged  into  the  river  Clyde,  a  hogihead 
of  water  taken  up  from  the  river  Forth,  as  a  fymbol 
of  joining  the  weflern  and  eaftern  Teas  together. 

About  the  year  180],  a  canal  was  finifhed  between 
Loch  Gilp  to  Loch  Crinan  in  Argylefliire.  The  diliance 
is  about  nine  miles.  This  canal,  which  is  called  the  Cri- 
nan canal,  is  intended  to  accommodate  the  trade  of  the 
Weftern  Illands  and  filheries.  The  vcffels  employed  in 
this  trade  will,  by  means  of  this  canal,  avoid  the  circui- 
tous and  dangerous  navigation  round  the  Mnllof  Caatire. 

Another  canal  was  beguii  lail  year  (1803),  which 
intond-d  to  open  a  comuianicatioii  between  the  Wef- 
tern fea,  and  the  Murray  frith,  by  the  locks  or  arms  of 
the  ir-.i,  w^iicli  ftretch  inland  on  the  well  fide,  and  by 
Loch  Nefs  on  the  cad. 
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Canal,  in   Anatomy,    a    daft    or    palTage    througli    Csnanor. 
which  anv  of  the  juices  flow.  II 

CANANOR,  a  large  maritime  town  of  Afia,  on  ,  ^'"J"^ 
the  coa.1  of  Malabar,  in  a  kingdom  of  the  fame  name, 
with  a  very  large  and  fafe  harbour.  It  formerly  be- 
longed to  the  Portuguefe,  and  had  a  ftrong  fort  to 
guard  it ;  but  in  1683,  the  Dutch,  together  with  the 
natives,  drove  them  away  ;  and  after  they  became  ma- 
ilers of  the  town,  enlarged  the  fortifications.  They 
have  but  a  very  fmall  trade  ;  but  there  is  a  town  at 
the  bottom  of  the  bay,  independent  of  the  Dutch, 
whofe  prince  can  bring  20,000  men  into  the  field.  The 
Dutch  tort  is  larc^e,  and  the  governor's  lodcrinsrs  are  at 
a  good  dillaiice  from  the  gate  ;  fo  that,  when  there 
v/as  a  fkirmifh  between  the  fadiory  and  the  natives,  he 
knew  nothing  of  it  till  it  was  over.  E.  Long.  78.  10. 
N.  Lat.  12.  0. 

Cananor,  a  fmall  kingdom  of  Afia,  on  the  coaft 
of  Malabar,  whofe  king  can  raife  a  confiderable  army. 
The  natives  are  generally  Mahometans  ;  and  the  coun- 
try produces  pepper,  cardamoms,  ginger,  mirobolans,  ' 
and  tamarinds,  in  whicli  they  drive  a  confiderable 
trade. 

CANARA,  a  kingdom  of  Afia,  on  the  coaft  of 
Malabar.  The  inhabitants  are  Gentoos,  or  Pagans  ; 
and  there  is  a  pagod  or  temple,  called  Ramtru!,  which 
is  vifited  every  year  by  a  great  number  of  pilgrims. 
Here  the  cuftom  of  burning  the  wives  with  their  huf- 
bands  had  its  beginning,  and  is  praftifed  to  this  day. 
The  country  is  generally  governed  by  a  woman,  who 
keeps  her  coiu-t  at  a  town  called  Baydor,  two  days 
journey  from  the  fea.  She  may  marry  whom  (liepleafes; 
and  is  not  obliged  to  burn  with  her  hufband,  like  her 
female  fubjefts.  They  are  fo  good  obfervers  of  their 
laws,  that  a  robbery  or  murder  is  fcarce  ever  heard  of 
among  them.  The  Canarans  have  forts  built  of  earth 
along  the  coaft,  which  are  garrifoned  with  200  or  300 
foldiers,  to  guard  againft  the  robberies  of  their  neigh- 
bours. The  lower  grounds  yield  every  year  two  crops 
of  corn  or  rice  ;  and  the  higher  produce  pepper,  betel- 
nuts,  fanders  wood,  iron,  and  fteel.  Tiie  Portuguefe 
clergy  here  live  very  loofely,  and  make  no  icruple  of 
procuring  women  for  ftrangers. 

CAN  ARIA,  in  ^Hr/fn/ G/JOjr^^^)',  one  of  the  For- 
tunate Ifiands,  a  proof  that  thefe  were  what  are  now 
called  the  Canar'ia,  Canaria  had  its  name  from  its  a- 
bounding  with  dogs  of  an  enormous  fize,  two  of  which 
were  brought  to  Juba  king  of  Mauritania.  See  the 
following  article. 

Canaria,  or  the  Grand  Caiiari,  an  ifland  in  the 
Atlantic  ocean,  about  180  miles  from  the  coaft  of 
Africa.  It  is  about  100  mil»s  in  circumference,  and 
S3  in  diameter.  It  is  a  fruitful  ifland,  and  famous  for 
the  wine  that  bears  its  name.  It  alfo  abounds  with 
apples,  melons,  oranges,  citrons,  pomegranates,  figs, 
olives,  peaches,  and  plantains.  The  fir  and  palm  trees 
are  the  moft  common.  The  towns  are,  Canaiy  the 
capital,  Gualdera,   and  Geiia. 

CANARY,  or  CiviDAD  DE  Palmas,  is  the  capital 
of  the  ifland  of  Canaria,  with  an  indifferent  caftle,  and 
a  bifliop's  fee.  It  !ias  alfo  a  court  of  inquifition,  and 
the  fupreme  council  of  the  reft  of  the  Canary  ifiands  ; 
as  alfo  four  convents,  two  for  men  and  two  for  wo- 
men.    The  town  is  about  three  miles  in  compafs,  and 
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Cinary.  contains  12,000  iuhnbitaiits.  The  lioufes  are  only  one 
■""'—'  florv  liigH,  and  flat  at  the  top;  but  they  aie  well  biiilt. 
The  cathedral  is  a  liandfome  ftruiJture.  \V.  Long. 
15.  20.  N.  Lat.  28.  4. 

Canjry  JJlaiids,  are  fituated  in  the  Atlantic  ocean, 
over  againll  the  empire  of  Morocco  in  Africa.  They 
were  formerly  called  the  Fortunate  IJlands,  on  ac- 
count of  the  temperate  healliiy  air,  and  excellent 
fruits.  The  land  is  very  fruitful,  for  both  wheat  and 
ba)-ley  produce  130  for  one.  The  cattle  thrive  well, 
and  tlie  woods  are  full  of  all  forts  of  game.  The  Ca- 
nary finging  birds  are  well  known  all  over  Europe. 
There  are  here  fugar-canes  in  great  abundance  ;  but 
the  Spaniards  fii-ft  planted  \-ines  here,  from  whence  we 
have  the  wine  called  Canary  or  Sack. 

Thtfe  iflaiids  were  not  entirely  unknown  to  the  an- 
cients ;  but  they  were  a  long  while  forgot,  till  John  de 
Betencourt  difcovered  theni  in  1-102.  It  is  faid  they 
were  fiift  inhabited  by  the  Phoenicians,  or  Carthagi- 
nians, but  on  no  certain  foundation  ;  nor  could  the  in- 
habitants themfelves  tell  from  whence  they  were  deri- 
ved ;  on  the  contrary,  they  did  not  know  there  was 
any  other  country  in  the  world.  Their  language, 
manners,  and  cuftoms,  had  no  refemblance  to  thofe  of 
their  neighbours.  However,  they  were  like  the  people 
on  the  coaft  of  Barbary  in  complexion.  They  had  no 
iron.  After  the  difcovery,  the  Spaniards  foon  got  pof- 
fefilon  of  them  all,  under  whofe  dominion  they  are  to 
this  day,  except  Madeira,  which  belongs  to  the  Portu- 
gucfe.  The  inhabitants  are  chieff}'  Spaniards  ;  though 
there  are  fome  of  the  firft  people  remaining,  whom 
they  call  Guanches,  w^ho  are  fomewhat  civilized  by  their 
intercourfe  with  the  Spaniards.  They  are  a  hardy,  ac- 
tive, bold  people,  and  live  on  the  mountains.  Their 
chief  food  is  goat's  milk.  Their  complexion  is  tawny, 
and  their  noles  flat.  The  Spanifli  veflels,  when  they 
fail  for  the  Wefl:  Indies,  always-  rendezvous  at  thefe 
idands,  going  and  coming.  Their  number  is  12.  1. 
Alegranza  ;  2.  Canaria  ;  3.  Ferro  ;  4.  Fuerteventura  ; 
5.  Gomera  ;  6.  Gratiofa  ;  7.  Lancerotta  ;  8.  Madeira  ; 
9.  Palma  :  10.  Rocca  ;  11.  Salvages;  12.  TeneriiT. 
Well  longitude  from  12  to  21.  north  latitude  from 
27.  30.  to  29.  30. 

CAN.iRr-B'ird.  See  Fringilla.  Thefe  birds  are 
much  admired  for  their  finging,  and  take  their  name 
from  the  place  from  whence  they  originally  came,  viz. 
the  Canary-iflands  ;  but  of  late  years  there  is  a  fort  of 
birds  brought  from  Germany,  and  efpecially  from  Tirol, 
and  therefore  called  German  I'lrds,  which  are  much 
better  than  the  others  ;  though  both  are  fuppofed  to 
have  originally  come  from  the  fame  place.  The  cocks 
never  grow  fat,  and  by  fome  country  people  cannot  be 
diltinguilhed  from  common  green-birds  ;  though  the 
Canary-birds  are  much  luftier,  have  a  longer  tail,  and 
differ  mucli  in  the  heaving  of  the  paifages  of  the  throat 
when  they  fing.  Thefe  birds  being  fo  much  efteemed 
for  their  fong,  are  fonietimes  fold  at  a  high  price,  ae- 
curdiiig  to  tl'.e  goodncls  aiid  excellency  of  their  notes  ; 
fo  that  it  will  always  be  advifable  to  hear  one  fing  be- 
fore he  is  bought.  In  order  to  knew  whether  he  is  in 
good  health,  take  him  out  of  the  ftore-cage,  and  put 
him  in  a  clean  cage  by  himfelf ;  if  he  iland  up  boldly, 
without  crouching  or  furinking  in  his  feathers,  look 
with  a  brifli  eye,  ai.d  is  not  fubjtdl  to  clap  his  head 
und.:r  his  wing,  it  is  a  ugn  that  he  is  in  good  health  ; 


but  the  greatefl  matter  is  to  obferve  his  dunging:  if  he 
bolts  his  tail  like  a  nightingale  after  he  has  dunged,  it 
is  a  fign  he  is  not  in  good  health,  or  at  leail  that  he 
will  foon  be  fiek  ;  but  if  his  dung  be  very  thin  like 
water,  or  of  a  (limy  wliite  without  any  blacknefs  in 
it,  it  is  a  fign  of  approaching  death.  When  in  per- 
fefl  health,  his  dung  lies  round  and  hard,  with  a  fine 
white  on  the  outiide,  dark  within,  and  dries  quickly  ; 
though  a  feed-bird  feldom  dungs  fo  hard,  unlefs  he  is 
ver-^f  young. 

Canar)'--birds  are  fubjeft  to  many  difeafes,  particu- 
larly impoflhumes  which  affeft  the  head,  caufe  them 
to  fall  fuddenly  from  the  perch,  and  die  in  a  fliort 
time,  if  not  fpeedily  cured.  The  nioft  approved  me- 
dicine is  an  ointment  maiie  of  fredi  butter  and  capon's 
greafe  melted  together.  With  this  the  top  of  the 
bird's  head  is  to  be  anointed  for  two  or  three  days, 
and  it  will  diffolve  the  impofthume  :  but  if  the  medi- 
cine has  been  too  long  delayed,  then,  after  three  or  four 
times  anointing,  fee  whether  the  place  of  his  head  be 
foft ;  and  if  fo,  open  it  gently,  and  let  out  the  matter, 
which  will  be  like  the  yolk  of  an  egg  ;  when  this  is 
done,  anoint  the  place,  and  the  bird  will  be  cured.  At 
the  fame  time  he  muft  have  figs  with  his  other  food, . 
and  in  his  water  a  flice  or  two  of  hquorice,  with  white 
fugar-candy. 

Canary-birds  arc  diflinguiflied  by  different  names  at 
different  times  and  ages  :  fuch  as  are  about  three  years 
old  are  called  runts  ;  thofe  above  two  are  named  erjjfs  ; 
thofe  of  the  firft  year  under  the  care  of  the  old  ones, 
are  termed  Iranchers ;  thofe  that  are  new-flown,  and 
cannot  feed  themfelves,  piijhers  ;  and  thofe  brought  up 
by  hand,  nijlllngs. 

The  Caaaiy-birds  may  be  bred  with  us  ;  and,  if 
treated  with  proper  care,  they  will  become  as  vigorous  ■ 
and  healthful  as  in  the  country  from  whence  they 
have  their  name.  The  cages  in  which  thefe  birds 
are  kept  are  to  be  made  either  of  walnut-tree  or 
oak,  with  bars  of  wire  ;  becaufe  thefe,  being  woods  of 
flrength,  do  not  require  to  be  ufed  in  large  pieces. 
The  common  (liape  of  cages,  which  is  cylindric,  is 
veiy  improper  for  thefe  birds ;  for  this  allows  little 
room  to  walk,  and  without  that  the  birds  ufually  be- 
come melancholy.  The  moft  proper  of  all  fliapes  is 
the  high  and  long,  but  narrow. 

If  thefe  birds  eat  too  much,  they  grow  over-fat, 
lofe  their  fliape,  and  their  finging  is  fpoiled  ;  or  at 
leaft  they  become  fo  idle,  that  they  will  fcarce  ever 
fing.  In  this  cafe  their  viftuals  are  to  be  given  them  in 
a  much  fmaller  quantity,  and  they  will  by  this  means 
be  recovered  by  degrees  to  all  their  beauty,  and  will 
fing  tls  at  firft. 

At  the  time  that  they  are  about  to  build  their  nefts, 
there  muft  be  put  into  their  cages  fome  hay,  dried 
thoroughly  in  the  fun  :  with  this  muft  be  mixed  fome 
mofs  dried  in  the  fame  manner,  and  fome  ftag's  hair  ; 
and  great  care  is  to  be  taken  of  breeding  the  young, 
in  the  article  of  food.  As  foon  as  the  young  birds 
are  eight  days  old,  or  fomewhat  more,  and  are  able  to 
eat  and  pick  up  food  of  themfelves,  they  are  to  be 
taken  out  of  the  cage  in  which  they  were  hatched,  and 
each  put  ieparatcly  into  another  cage,  and  hung  up 
in  a  loom  where  it  may  never  have  an  opportunity  of 
hearing  the  voice  of  any  other  bird.  After  they  have 
been  kept  thus  about  eight  days,  they  are  to  be  ex- 
cited ; 
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-■Canarj',    cited  to  fiiig  by  a    bird-pipe  ;    hut    this  is  not  to  be 
Cancall*.   blowed  too  much,  or  in  too  ihiiU  a  manner,  left  they 
*  fwg  themi'elve^  to  death. 

For  tiie  lirft  fifteen  days  the  cac;es  arc  to  be  covxrcd 
with  a 'black  cloth,  and  fur  the  fifteen  days  following 
with  a  green  one.  Five  leffons  in  a  day  Irora  the  pipe 
are  fiiffijicnt  for  thefe  young  creatures  ;  and  tliey  mult 
not  be  difturbcd  with  fevcral  f'j\mds  at  the  f-une  time, 
lell  they  confound  and  puzzle  them:  two  leiTons  ftiould 
be  given  them  early  in  the  morning,  one  about  the 
middle  of  the  day,  and  two  or  more  at  night. 

The  genius  and  temper  of  the  feveral  birds  of  this 
kind  are  veiy  different.  The  males  are  almoft  always 
melancholy,  and  will  not  fing  unlefs  they  are  excited 
to  it  by  hearing  others  contiiuially  fmging  about  them. 
The  male  bird  of  this  kind  will  often  kill  tlie  female 
put  to  him  for  breeding  ;  and  when  there  are  feveral 
females  together  with  the  males,  they  will  often  do 
the  fame  to  one  another  from  jealoufy.  It  is  therefore 
not  eafy  to  manage  the  article  of  their  breeding  well 
in  this  particular,  unlefs  in  this  manner :  let  two  female 
birds  be  put  into  one  cage,  and  when  they  have  l;ve(4 
together  fome  time,  tiiey  will  have  contrafted  a  iort  ot 
love  for  one  another,  which  will  not  eafily  be  difTolved. 
Put  a  male  bird  into  the  cage  with  thefe  two,  and 
every  thing  will  go  well  ;  tlieir  frienj(hip  will  keep 
ihem  from  quarrelhng  about  his  favours,  and  from  dan- 
ger of  his  mifchievous  difpofition  ;  for  if  he  attacks 
one  of  them,  ia  c;der  to  kill  her,  the  other  will  imme- 
diately take  her  part  ;  and  after  a  few  of  thefe  battles, 
the  male  will  find  that  they  are  together  an  over- 
match for  him  at  fighting,  and  will  then  diilribute  his 
Favours  to  them,  and  there  will  not  fail  of  being  a 
vouno-  breed  or  two,  which  are  to  be  taken  away  from 
their  parents,  and  educated  as  before  directed.  Some 
males  watch  the  time  of  the  female's  laying,  and  de- 
vour the  eggs  as  faft  as  (he  depofits  them  ;  and  ethers 
take  the  young  ones  in  tlieir  beak  as  foon  as  hatched, 
and  crufli  them  to  death  againft  the  fides  of  the  cage, 
or  fome  other  way  deftroy  them.  When  a  male  has 
■faeen  known  once  to  have  been  guilty  of  this,  he  is  to 
be  Ihut  up  in  a  fmall  cage,  In  the  middle  of  the  large 
one  in  which  the  female  is  breeding  her  young,  and 
thus  he  win  often  comfort  her  with  hnging  all  day 
long,  while  (lie  fits  upon  the  eggs  or  lakes  care  of  the 
young  ones  ;  and  when  the  time  of  taking  away,  to 
put  them  ir.to  feparate  cages,  is  come,  the  male  is  to 
be  let  out,  and  he  will  always  after  this  live  in  friend  • 
fiiip  with  the  female. 

If  the  male  beJome  fick  during  the  time  of  the  fe- 
male's fitting  or  brinc;ing  up  her  yuur.g,  he  muft  be 
removed  immediately,  and  only  brought  to  the  ^  'e  of 
her  CLige  at  certain  times,  that  fne  may  fre  him,  til!  he 
is  perfectly  cured;  and' then  he  is  to  be  fnut  up  again 
iv-  his  cage  in  the  middle. 

Canary-birds  are  various  in  their  notes  ;  fome  having 
a  {weet  fong,  others  a  lowiih  note,  others  -a  long  fong, 
w'lich  is  belt,  as  having  the  greateft  variety  of  notes  ; 
but  they  fir.g  chiefly  eitlu  r  the  titlark  or  nightingale 
rotr-6.      See  toNa  of  Birds. 

CANCALLE,  a  town  of  France,  in  Upper  Brit- 
tany, by  the  fea-fide.  where  there  is  a  road.  Here  the 
Britilh  landed  in  17.58,  in  their  way  to  St  Maloes, 
where  they  burnt  a  great  number  of  Ihips  in  the  har- 
h'jj.r,  and  then  rcuied  without  lofs.     This  town  was  in 


their  power;  but  they  acted  like  generous  ener'er,  and   Canceller 
did  no  hurt   to   this   nor  any  other  on  the  coad.     W.  _     J!, 
ong.  0.  IS.  N.  Tat.  4S.  4-1.  , 

CANCELIER,  in  falconry,  is  when  a  light  brown 
hawk,  in  her  (looping,  turns  two  or  three  tunes  upon 
the  wing,  to  recover  hcrfelf  before  (he  feizes. 

C  ^NCELLI,  a  term  ufed  to  d.-note  lattice  windows, 
or  thofe  made  of  crofs  bnrs  difpofed  latticewife  ;  it  is 
alfo  ufed  for  rails  or  balhifters  iiiclofing  tiie  communion, 
table,  a  court  of  juftice,  or  the  like,  and  for  the  network 
in  the  infidc  of  hollow  bones. 

CANCELITNG,  in  the  civil  law,  an  aft  whereby 
a  perfon  confents  that  fome  former  deed  be  rendered 
null  and  void.  This  is  otherwife  called  refc'ifion.  The 
word  comes  from  the  Latin  canceUare,  to  encompafs  or 
pale  a  thing  round.  In  the  proper  fenfe  of  the  word, 
to  cancel,  is  to  deface  an  obligation,  by  paluiig  the  pen 
from  top  to  bottom,  or  acrofs  it  ;  which  makes  a  kind 
of  chequer  lattice,  which  the  I^atins  call  cancfUi. 

CANCER,  in  Zoology,  a  genus  of  infefis  belonging- 
ing  to  the  order  of  infeCla  aptera.  This  genus  includes 
the  lobfter,  the  crab,  the  prawn,  the  (hrimp,  and  the 
cravvfifti.      See  Entomology  Indrx. 

CANCER,  in  Medicine,  a  roundifh,  unequal,  hr.rd, 
and  livid  tumour,  generally  Tested  in  the  glandulous 
parts  of  the  body,  fuppofed  to  be  fo  called,  becaufe 
it  appears  at  length  with  turgid  veins  (hooti.ng  out 
From  it,  fo  as  to  refemble,  as  it  is  thought,  the  figure 
of  a  ciab-fifh,  or  others  fay,  becaufe,  hke  that  fidi, 
wliere  it  has  once  got,  it  is  fcarce  polTible  'to  drive  it 
away.      See  Medicine  Index. 

Cancer,  in  Aflronomy,  one  of  the  twelve  figns,  re- 
prefentcd  on  the  globe  in  the  form  of  a  crab,  and  thus 
marked  (as)  in  books.  It  is  the  fourth  conllellation 
in  the  Harry  zodiac,  and  that  from  which  one  qua- 
drant of  the  echptic  takes  it^  denomination.  The  rea- 
fon  generally  affigned  for  its  name  as  well  as  figi'.re,  is 
a  fuppofed  refen.blance  wViich  the  iun's  motion  in  this 
fign  bears  to  the  crab-fi(h.  As  the  latter  walks  back- 
wards, fo  the  former,  in  this  part  of  his  courf^,  be- 
gins to  go  backwards,  or  recede  from  us  :  though  the 
difpofition  of  ftars  in  this  fign  is  by  others  fuppofed  to 
have  given  the  firft  hint  to  the  reprefentatiou  of  a 
crab. 

Tropic  of  C.iscFK,  m  yljlronomy,  a  lelTer  c;rcle  of 
the  fphere  parallel  to  the  equator,  and  pafTing  through 
the  beErinniiig  of  the  fign  Cancer. 

CANCHERIZANTE,  or  Canchi  rizato,  in  the 
Italian  niufic,  a  term  fignifying  a  piece  of  mufic  tliat 
begins  at  the  end,  being  the  retrograde  motion  from 
the  end  of  a  fong,  &c.  to  the  beginning. 

CANCROMA,or  BoiT-BiLL.  See  Ornithology 
Index. 

CAMD.\HAR,  a  province  of  Perfia,  bounded  on 
the  north  by  the  province  of  Balk  ;  on  ihe  eaft,  by 
that  of  Cabul  ;  on  the  fuuth,  by  Buchor  and  Sablellan; 
and  on  the  weft,  by  Sigcllan.  Tliere  liave  been  bloody 
wars  between  the  Indians  and  Perfians  on  account  of 
this  province  ;  but  in  1650  it  fell  to  the  Perfians  Tiie 
inhabitants  are  known  by  the  ,  name  c  f  Agkuans,  or 
JUfghans,  who  have  often  endearourcd  to  throw  off  the 
voke.  But,  in  17;>7,  they  J^ere  Icvercly  punifhed  for 
fuch  an  attempt.      See  Pek.jia. 

Candahar,  the  capital  of  the  above  province,  is 
feated  on    a  mou.;taiii  ;    and  being    a  place  of   prent 
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Candaules  trade,  lias  a  confiderable  fortrefs.  The  caravans  that 
travel  from  Pt-rfia  and  the  parts  about  the  Cafpian  fea 
to  till'  EaR  Indies,  choofo  to  pafs  through  Candahar, 
becaufo  thpre  is  no  danger  of  being  robbed  on  this  road, 
and  provifioriS  are  very  rcafouable.  The  religion  is 
Mahomctanifni,  but  there  are  many  Banians  and  Guc- 
bros.     E.  Long.  67-  5.  N.  Lat.  33.  0. 

CANDAULES,  the  laft  king  of  Lydia,  of  the  fa- 
mily of  the  Heraclides.      See  Lydia. 

CANDELARES,  (from  camlda,  a  candle),  the 
name  of  an  order  in  the  fon^icr  editions  of  Liar.jeus's 
Fragments  of  a  natural  method,  confifting  of  thefe 
three  genera,  rhixophora,  nvja  and  mimvj'ops.  They 
are  renioved,  in  the  latter  editions,  into  the  order  Hu- 
lorace;e. 

CANDL\,  the  n-,odern  name  of  the  inland  of  Crete 
(fee  Crete).  The  word  is  a  variation  of  Khunda, 
uliich  was  originally  the  Arabian  name  of  the  metro- 
polis only,  but  in  time  came  to  be  applied  to  the 
whole  iiland. 

Candia  came  into  the  poflTefTion  of  the  Vcnetiansj 
by  purchafe,  in  the  year  1  1 9-t,  as  lelated  under  the 
article  CRtTE  ;  and  foon  began  to  flouriiTi  under  the 
laws  of  that  wife  republic.  The  inhabitants,  living 
under  the  protedlion  of  a  moderate  government,  and 
being  encouraged  by  their  mafters,  engaged  in  com- 
merce and  agriculture.  The  Venetian  commandants 
readily  afforded  to  thofe  travellers  who  vifited  the  ifland, 
that  affiitance  which  is  necelT.-iry  to  enable  them  to  ex- 
tend and  improve  ufcful  knowledge.  Belon,  the  natu- 
ralill,  is  laviih  in  pi-aifi  pf  their  good  ofi'ices,  and  de- 
fcribes,.  in,  an  interelting  manner,  the  fiourifliing  ftate 
<jf  that  part  of  the  ifland  which  he  vifited. 

The  leat  of  government  was  eftablifhed  at  Candia. 
The  magiftrates  and  officers,  who  compofed  the  coun- 
cil, rtfided  there.  »  The  provifur-general  was  prefident. 
He  pofTeired  the  chief  rJthority  ;  and  his  power  ex^ 
tended  over  the  whole  pnucipality.  It  continued  in 
the  pofleflion  of  the  Venetians  for  five  centuries  and 
a  half  Cornaro  held  the  chief  commar.d  at  the  tinie 
vvlien  it  was  threatened  with  a  ftorm,  on  the  fide  of 
Conllantinople.  The  Turks,  for  the  fpace  of  a  year, 
had  been  employed  in  preparing  a  vaft  armament.  They 
deceived  the  Venetian,  by  afTuring  him  that  it  was  in- 
tended againft  Malta.  In  the  year  IGi.'j,  in  the 
midll  of  a  folemn  peace,  they  appeared  unexpeiSedly 
before  Crete  with  a  fleet  of  400  fail,  having  on  board 
80,000  land  forces,  under  the  command  of  four  pa- 
chas. The  emperor  Ibrahim,  under  whom  this  ex- 
pedition was  undertaken,  had  no.  fair  pretext  to  offer 
in  juftifieation  of  his  enterprize.  He  made  ufe  of  all 
that  perfidy  which  charaflerifcs  the-  people  of  the  eaft, 
to  impofe  on  the  Venetian  fenate.  He  loaded  their 
ambaffaQor  with  prcfents,  direfted  liis  fleet  to  bear  for 
Cape  Matapan,  as  if  they  had  been  going  beyond  the 
A.rchipelago  ;  and  caufed  the  governors  of  'i'ina  ar^d 
Cevigna  to  be  folemuly  aifured  ttiat  the  republic  had 
nothing  to  fear  for  her  pofTcnions.  At  the  very  jirllant 
when  he  was  making  tiiofe  alTurances,  his  naval  ar- 
mament entered  the  g.df  of  Canea  ;  and,  pafllng  be- 
tween that  city  and  St  Tiieodore,  anchored  at  the 
luo'jth  of  Platania. 

The  Venetians,  not  expcfting  this  fudden  attack, 
had  made  no  preparations  to  repel  it.  The  Turks 
luiidcd.  without  oppjflcion.     The  iflc  of  St  Theodore 
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is  but  a  league  and  an  half  from  Canea.  It  is  only 
three  quarters  of  a  league  in  compafs.  The  Venetians 
had  erefted  two  forts  there  ;  one  of  which,  ftariding 
on  the  fummit  of  the  higheft  eminence,  on  the  coall 
of  that  little  ifle,  was  called  Turluru  ;  the  other,  on  a 
lower  fituation,  was  named  St  Theodore.  It  was  an 
important  objeft  to  the  Mufl'ulmans  to  make  tliem- 
fclves  mafters  of  that  rock,  which  might  annoy  their 
fhips.  They  immediately  attacked  it  with  ardour. 
The  fn-ft  of  thofe  fortrefles,  being  deflitute  of  foldiers 
and  cannon,  was  taken  without  ftriking  a  blow.  The 
garrifon  of  the  other  confifted  of  no  more  than  60 
men.  They  made  a  gallant  defence,  and  flood  out  till 
the  laft  extremity  ;  and  when  the  Turks  at  laft  pre- 
vailed, their  number  was  diniiniflied  to  ten,  whom  the 
captain-pacha  cruelly  caufed  to  be  beheaded. 

Being  now  mafters  of  tliat  important  poil,  as  well 
as  of  Lazaret,  an  elevated  rook,  Handing  about  half 
a  league  fiom  Canea,  the  Turks  invefted  the  city  by 
fea  and  land.  General  Cornaro  was  flruck,  as  with  a 
thunder-clap,  when  he  learned' the  delcent  of  the  ene- 
my. In  the  whole  ifland  there  were  no  more  than 
a  body  of  3500  infantry,  and  a  fmall  number  of  ca- 
valry. The  befieged  city  w-as  defended  only  by  1000 
regular  troops,  and  a  few  citizens,  who  were  able  to 
bear  arms.  He  made  hafte  to  give  the  republic  notice 
iif  his  dillrefi  ;  and  pofted  himfelt  off  the  road,  that  he 
might  the  more  readily  fuccour  the  befieged  city.  He 
threw  a  body  of  250  men  into  the  town  before  the 
lines,  of  the  enemy  were  completed.  He  afterwards 
made  feveral  attempts  to  ftrengthen  the  befieged  with 
otfier  reinforcements  ;  but  in  vain.  The  Turks  had 
advanced  in  bodies  clofe  to  the  tovvn,  had  carried  a 
half-moon  battery,  which  covered  the  gate  of  Retimo; 
and  were  battering  the  walls  night  and  day  with  their 
numerous  artillery.  The  befieged  defended  thenifelves 
with  refolute  valour,  and  the  Iniaileil  advantage  which 
the  beiiegers  gained  coft  them  dear.  General  Cor- 
naro made  an  attempt  to  arm  the  Greeks,  particularly 
tlie  Spachlots,  who  boafi;ed  loudly  of  their  valour.  He 
formed  a  battalion  of  thefe.  But  the  asra  of  their  va- 
loui  was  long  pail.  When  they  beheld  the  enemy,  and 
heard  the  thunder  of  the  cannon,  they  took  to  thght ; 
not  one  of  them  would  ftand  fire. 

When  the  fenate  of  Venice  were  deliberating  on  the 
means  to  be  ufed  for  relieving  Canea,  and  endeavour- 
ing to  equip  a  fleet,  the  Mahometan  generals  were 
facrilicing  the  lives  of  their  foldiers  to  bring  their  en- 
terprife  to  a  glorious  termination.  In  different  en- 
gagemer.ts  they  had  already  loft  20,000  warriors  ;  but, 
defcending  into  the  ditches,  they  had  undermined  the 
walls,  and  blown  up  the  moft  impregnable  forts  with 
explofions  of  powder.  They  fprung  one  of  thofe  mine*  ^ 
beneath  the  bartiun  of  St  Demetri.  It  overturned  a 
confiderable  part  of  the  wall,  which  cruflied  all  the 
defenders  of  tiie  baftion.  That  iiiftant  tb.e  befiegerj 
fprung  up  vi'ilh  their  fabres  in  their  hands,  and  taking 
advantage  of  the  general  confternation  of  the  b..'fi.eged 
on  tliat  quarter,  made  themfelves  m.iilcrs  of  the  poif. 
The  befieged,  recovering  from  their  terror,  attacked 
t'.iem  with  unequalled  i:itrc[iidity.  About  400  men  af- 
failed  2000  Turks  already  firmly  pofled  on  the  wall, 
and  prefTed  upon  them  with  fuch  obftinate  and  daunt- 
lefs  valour,  that  they  killed  a  great  number,  and  drove 
the  reft  down  into  the  ditch.     In  this  extremity,  every 
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Candia.  perfon  in  the  city  was  in  arms.  The  Greek  monks 
•'""—^  took  up  niufkets  ;  and  the  wonfien,  forgetting  the  deli- 
cacy oi  their  fcx,  appeared  on  the  walls  among  the  de- 
fenderij,  either  iupplying  the  men  with  ammunition  and 
arms,  or  figliting  themfelves  j  and  fcveral  of  thofe  dar- 
ing heroines  loil  their  lives. 

For  50  days  the  city  held  out  againft  all  the  forces 
of  the  Turks.  If,  even  at  the  end  of  that  time,  the 
Venetians  had  fent  a  naval  armament  to  its  relief,  the 
Jcingdom  of  Candia  might  have  been  favcd.  Doubtlefs, 
they  were  not  ignorant  of  this  well-known  faft.  The 
north  wind  blows  ftraight  into  the  harbour  of  Canea. 
Wlien  it  blows  a  httle  briikly,  the  fea  r.'.ges.  It  is 
then  impofiible  for  any  fqnadron  of  flilps,  liowever 
numerous,  to  form  in  line  of  battle  in  the  harbour,  and 
to  meet  an  enemy.  If  tlie  Venetians  had  fet  out  from 
Cerigo  with  a  fair  wind,  they  inight  have  reached 
Canca  in  five  hours,  and  might  have  entered  the  har- 
bour with  full  fails,  without  being  expoied  to  one 
Cannon-fhot  ;  while  none  of  the  Turkifh  fliips  would 
have  dared  to  appear  before  them  ;  or  if  they  had  ven- 
tured, muft  have  been  driven  back  on  the  fhore,  and 
da(hed  in  pieces  among  the  rocks.  But,  inftead  of  thus 
taking  advantage  of  the  natural  circumftanccs  of  tlie 
place,  they  fent  a  few  galleys,  which,  not  daring  to 
double  Cape  Spada,  coaftcd  along  the  foutliern  fliore 
of  the  ifland,  and  failed  of  accomplifiiing  the  dcfign  of 
their  expedition. 

At  lail,  the  Cancans,  defpaiiing  of  relief  from  Ve- 
nice, feeing  three  breaches  made  in  their  walls,  through 
which  the  infidels  might  eafily  advance  upon  them, 
exhaufted  with  fatigue,  and  covered  with  wounds,  and 
reduced  to  the  number  of  .500  men,  who  were  obliged 
to  fcatter  themfelves  round  the  walls,  which  were  half 
a  league  in  extent,  and  undermined  in  all  quarters, 
demanded  a  parley,  and  offered  to  capitulate.  They 
obtained  ver;-  honourable  conditions  ;  and  after  a  glo- 
rious defence  of  two  months,  which  coall  the  Turks 
20,000  men,  marched  out  of  the  city  with  the  ho- 
nours of  war.  Thofe  citizens  who  did  not  choofe  to 
continue  in  the  city,  were  permitted  to  remove  ;  and 
:he  Ottomans,  contrary  to  their  ufual  praftice,  faith- 
iully  obferved  their  ftipulations. 

The  Venetians,  after  the  lofs  of  Canea,  retired  to 
Rctinio.  The  captain-pacha  laid  fiege  to  tlie  citadel 
of  the  Sude,  fituated  in  the  entrance  of  the  bay,  on  a 
high  rock,  of  about  a  quarter  of  a  league  in  circum- 
ference. He  raifed  eaithen-batterics,  and  made  an  in- 
effeclual  attempt  to  level  thiC  ramparts.  At  ]aA,  de- 
fpaiiing of  taking  it  by  affault,  he  left  fome  forces  to 
bloci;  it  up  from  all  communication,  and  advanced  to-- 
wards  Retimo.  That  citv,  being  unwalled,  was  de- 
fended by  a  citadel,  fiai.ding  on  an  eminence  which 
overlooks  the  harbcur.  Geneiai  Cornaro  had  retired 
thither.  Al  the  approacii  of  the  enen^y,  he  advanced 
from  the  city,  and  waited  for  them  in  the  open  field. 
In  the  aftion,  inattentive  to  his  own  fafety,  he  en- 
couraged the  foldicrs,  by  fighting  in  the  ranks.  A 
glorious  death  was  the  reward  of  his  valour ;  but  his 
ialldete;  mined  the  fate  of  Retime. 

The  Turks  having  landed  additional  forces  on  the 
idand,  they  introduced  the  plague,  which  was  almoll 
Ji  couftant  attendant  on  their  armies.  This  dreadful 
}:eil  rapidly  advanced,  and,  like  a  devouring  fire,  wail- 
I'lg  all  before  it,   deftroycd  nfioil  pait  of  the  inbabi- 
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tants.     The  reft,  flying  in  terror  before  its  ravages,    Candia. 
efcaped  into  the   Venetian   territories,  and   the   iiland  *~~~v— ' 
was  left  almoft  defolate. 

The  fiege  tof  the  capital  commenced  in  1(H6,  and 
was  protradted  much  longer  than  that  of  Tri)y.  Till 
the  J  ear  1G48,  the  Turks  fcarce  gained  any  advan- 
tages before  that  city.  They  were  often  routed  by  the 
Venetians,  and  fomettmes  compelled  to  retire  to  Re- 
timo. At  that  period  Ibrahim  was  folemnly  dcpofed, 
and  his  eldeil  fon,  at  the  age  of  nine  years,  was  raifed 
to  the  throne,  under  the  name  of  Mahomet  IV.  Not 
fatisfied  with  confining  the  fultan  to  the  horrors  and 
obfcurity  of  a  dungeon,  the  partisans  of  his  fon 
ttranglcd  him  on  tlie  1 9th  of  Auguft,  in  the  fame 
year.  That  young  prince,  who  mounted  the  throne 
by  the  death  of  his  father,  was  afterwards  expelled 
from  it,  and  condemned  to  pafs  the  remainder  of  his 
life  in  confinement. 

In  the  year  1649,  Uffein  Pacha,  who  blockaded 
Candia,  receiving  no  fupplies  from  the  Porte,  was 
compelled  to  raife  the  fiege,  and  retreat  to  Canea. 
The  Venetians  were  then  on  the  fea  «'ith  a  ftrong  fqna- 
dron. They  attacked  tlie  Turkifh  fleet  in  the  bay  of 
Smyrna,  burnt  12  of  their  ihips  and  two  gallies,  ami 
killed  GOOO  of  their  men.  Some  time  after,  the  Ma- 
hometans having  found  means  to  land  an  army  on  Can- 
dia, renewed  the  fiege  of  the  city  with  greater  vi- 
gour, and  made  themfelves  mafters  of  an  advanced 
fort  that  was  vei-y  troublefome  to  the  befieged  ;  which 
obliged  them  to  blow  it  up. 

From  the  year  1650  till  16.'1S,  the  'Venetians,  con- 
tinuing mafters  of  the  fea,  intercepted  the  Ottomans 
eveiy  year  in  the  ftraits  of  the  Dardanelles,  and  fought 
them  in  four  naval  engaijements  ;  in  which  they  de- 
feated their  numerous  fleets,  funk  a  number  of  their 
caravels,  took  others,  and  extended  the  terror  of  their 
aiTns  even  to  the  walls  of  Conftantinople.  That  capi- 
tal became  a  fccne  of  tumult  and  diforder.  The  Grand 
Signior,  alarmed,  and  trembling  for  his  fafety,  left 
the  city  with  precipitation. 

Such  glorious  fuccefs  revived  the  hopes  of  the  Ve- 
netians, and  depreffed  the  coui^ge  of  the  Turks.  The)' 
converted  the  fiege  of  Candia  into  a  blockade,  and 
fuffered  confiderable  lolTcs.  The  fultan,  in  order  to 
exclude  the  Venetian  fleet  from  the  Dardanelles,  and 
to  open  to  his  own  navy  a  free  and  fafe  paflage,  caufed 
two  foitreffes  to  be  built  at  the  entrance  of  the  ftraits. 
He  gave  orders  to  the  pacha  of  Canea  to  appear  again 
before  the  walls  of,  Candia,  and  to  m.ake  ever)'  pofiible 
effort  to  gain  the  city.  In  the  mean  time,  the  repub- 
lic of  Venice,  to  improve-  the  advantages  which  they 
had  gained,  made  feveral  attempts  on  Canea.  In  1G60, 
that  city  was  about  to  fiirrendcr  to  their  arms,  when 
the  pacha  of  Rhodes,  haftening  to  its  relief,  reinforced 
the  defenders  with  a  body  of  20G0  men.  He  happily 
doubled  the  extremity  of  Cape  Melee,  thongii  within 
fight  of  the  Venetian  fleet,  which  was  becalm.cd  off 
Cape  Spada,  and  could  not  advance  one  fathom  to 
oppofe  an  enemy  confiderably  weaker  than  them- 
felves. 

Kicpmli,  fon  and  fucceffor  to  the  vifir  of  that  name, 
who  had  long  been  the  fupport  of  the  Ottoman  em- 
pire, knowing  that  the  murmurs  of  the  people  againft 
the  long  continuance  of  the  fi^^e  of  Candia  were 
rifing  to  a  height,  and  fearing  n  general  revolt,   wOiich 
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Candia.  would  be  fatal  to  himfelf  and  his  mafter,  fet  out  from 
Byzantium  about  the  end  of  the  year  16d6  at  the 
head  of  a  formidable  array.  Having  efcaped  the  Ve- 
netian fleet,  \vhich  was  lying  off  Canea  with  a  ^  iew  to 
intercept  him,  he  landed  at  P  ■•lio  Casiro,  and  formed 
his  lines  around  Candia.  Under  his  command  were 
four  pachas,  and  the  flower  of  the  Ottoman  forces. 
Thofe  troops,  being  encouraged  by  the  prefence  and 
the  promifes  of  their  chiefs,  and  fupported  by  a  great 
quantity  of  artillery,  performed  prodigies  of  valour. 
All  the  exterior  forts  were  dellroyed.  Nothing  no%v 
remained  to  the  befiegcd  but  the  bare  line  of  the  walls, 
unprotected  by  fortreffes  ;  and  ihefe  being  battered  by 
an  inceflant  difcharge  of  artillery,  foon  gave  way  on 
all  quarters.  Still,  however,  what  pollerity  may  per- 
haps regard  as  incredible,  the  Caneans  held  out  three 
years  againft  all  the  force  of  the  Ottoman  empire. 
At  laft  they  ^\•ere  going  to  capitulate,  when  the  hope 
of  aiTiftance  from  France  reanimated  their  valour,  and 
rendered  them  invincible.  The  expected  fuccours  ar- 
rived on  the  26th  of  June  1669.  They  were  conduft- 
ed  by  the  duke  of  Noailles.  Under  his  command 
ivere  a  great  number  of  French  noblemen,  who  came 
to  make  trial  of  their  ikill  in  arms  againlt  the 
Turks. 

Next  day  after  their  arrival,  the  ardour  of  the  French 
prompted  them  to  make  a  general  fally.  The  duke 
of  Beaufort,  admiral  of  France,  alTumed  the  command 
of  the  forlorn  hope.  He  was  the  firft  to  advance 
againft  the  Muffulmans,  and  was  followed  by  a  nume- 
rous body  of  infantry  and  cavalry.  They  advanced 
farioufly  upon  the  enemy,  attacked  them  within  their 
trenches,  forced  the  trenches,  and  would  have  com- 
pelled them  to  abandon  their  lines  and  artillery,  had 
not  an  unforefeen  accident  damped  their  courage.  In 
the  midft  of  the  engagement  a  magazine  of  powder 
■was  fet  on  fire  ;  the  foremoft  of  the  combatants  loli 
their  lives  ;  the  French  ranks  were  broken  ;  feveral  of 
their  leaders,  among  whom  was  the  duke  of  Beaufort, 
difappeared  for  ever  ;  the  toldiers  fled  in  diforder  ;  and 
the  duke  of  Noailles,  with  difficulty,  alTefted  a  retreat 
■within  the  walls  of  Candia.  The  French  accufed  the 
Italians  of  having  betrayed  them  ;  and  on  that  pretext 
prepaied  to  fet  off  fooner  than  the  time  a-greed  upon. 
No  entreaties  of  the  commandant  could  prevail  with 
them  to  delay  their  departure  ;  fo  they  reimbarked. 
Their  departure  determined  the  fate  of  the  city.  There 
■were  now  no  more  than  five  hundred  men  to  defend 
it.  Morofini  capitulated  ^vith  Kiopnili,  to  whom  he 
furrendered  the  kingdom  of  Crete,  excepting  only  the 
Sude,  Grabufa,  and  Spina-Longua.  The  grand-vifir 
made  his  entrance  into  Candia  on  the  4th  of  Oftober 
1670,  and  ftaid  eight  months  in  that  city,  infpefting 
the  reparation  of  its  walls  and  fortreffes. 

The  three  fortreffes  left  in  the  hands  of  the  Vene- 
tians by  the  treaty  of  capitulation  remained  long  after 
in  their  poffeffion.  At  laft  they  were  all  taken,  one 
after  another.  In  ftiort,  after  a  war  of  30  years  con- 
tinuance, in  the  courfe  of  which  more  than  200,000 
men  fell  in  the  ifland,  and  it  was  deluged  with  ftreams 
of  Chriftian  and  Mahometan  blood,  Candia  was  en- 
tirely fubdued  by  the  Turks,  in  wliofe  hands  it  ftiU 
continues. 

Of  the  climate  of  Candia  travellers  fpeak  with  rap- 
ture.    The  heat  is  never  exceflive ;  and  in  the  plains 
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violent  cold  is  never  felt.  In  the  warmeft  days  of 
fuimner  the  atmofphere  is  cooled  by  breezes  from  the 
fea.  Winter  properly  begins  here  with  December  and 
ends  with  January  ;  and  during  that  Ihort  period  fnow 
never  falls  on  tlie  lower  grounds,  and  the  furface  of 
the  water  is  rarely  frozen  over.  Moft  frequently  the 
weather  is  as  fine  then  as  it  is  in  Britain  at  the  begin- 
ning of  June.  Thefe  two  months  have  received  the 
name  of  uinlr-r^  becaufe  in  them  there  is  a  copious  fall 
of  rain,  the  iky  is  obfcured  with  clouds,  and  the  north 
winds  blwv  \'iolently  ;  but  the  rains  are  favourable  to 
agriculture,  the  winds  chafe  the  clouds  to^vards  the 
fummits  of  the  mountains,  where  a  repolitory  is  form- 
ed for  thofe  waters  ivhich  are  to  fertilize  the  fields  ; 
and  the  inhabitants  of  the  plain  fuffer  no  inconvenience 
from  thefe  tranilent  blafts.  In  the  month  of  February 
the  ground  is  overfpread  with  flo\vers  and  rifing  crops. 
The  reft  of  the  year  is  almoft  one  continued  fine  day. 
The  inhabitants  of  Crete  never  experience  any  of  thofe 
mortifying  returns  of  piercing  cold,  which  are  fo  fre- 
quently felt  in  Britain  and  even  more  fouthem  coun- 
tries ;  and  which,  fucceeding  fuddenly  after  the  che- 
rilliing  heats  of  fpring,  nip  the  bloffoming  floivers,  wi- 
ther the  open  buds,  deftroy  half  the  fruits  of  the  year 
and  are  fatal  to  delicate  conllitutions.  The  Iky  is  al- 
ways unclouded  and  ferene  ;  the  winds  are  mild  and 
refrelhing  breezes.  The  radiant  fun  proceeds  in  fmil- 
ing  majelly  along  the  azure  vault,  and  rijifens  the  fiiiits 
on  the  lofty  mountains,  the  rifing  hills,  and  the  plains. 
The  nights  are  no  lefs  beautiful  :  their  coolnefs  is  de- 
licious. The  atmofphere  not  being  overloaded  with 
vapours,  the  iky  mifolds  to  the  obferver's  view  a  count- 
lefs  profufion  of  ftars  ;  thofe  numerous  ftars  fparkle 
with  the  moft  vivid  rays,  and  ftrew  the  azure  vault  in 
which  they  appear  fixed,  with  gold,  with  diamonds, 
and  with  rubies.  Nothing  can  be  more  magnificent 
than  this  fight,  and  the  Cretans  enjoy  it  for  iLx  months 
in  the  year. 

To  the  charms  of  the  climate  other  advantages-  are 
joined  which  augment  their  value  :,  There  are  fcarce 
any  moraffes  in  the  ifland  ;  the  waters  here  are  never 
in  a  rtate  of  ftagnation  ;  they  flow  in  numberlefs 
ftreams  from  the  tops  of  the  mountains,  and  form  here 
and  there  large  fountains  or  fmall  ri\'crs  that  empty 
themfelves  into  the  lea  ;  the  elevated  fituaaon  of  their 
fprings  caules  them  to  dalh  down  ivith  fuch  rapidity, 
that  they  never  lofe  themfelves  in  pools  or  lakes  j  con- 
fequently  infefts  cannot  depofit  their  eggs  upon  them, 
as  they  ivould  be  imniediately  hurried  down  into  the 
fea  ;  and  Crete  is  not  infefted  like  Eg^-pt  with  thofe 
clouds  of  infetls  wliich  fwarm  in  the  houies,  and  wliofc 
fting  Is  inl'ufferably  painful  ;  nor  is  the  atmofphere  here 
loaded  with  thofe  noxious  vapours  wliich  rife  from 
marfliy  grounds. 

The  mountains  and  hills  are  overfpread  with  various 
kinds  of  thyme,  favoury,  wild  thj-me,  and  with  a  mul- 
titude of  odoriferous  and  ballamic  plants  ;  the  ri\-ulets 
which  flow  do^vn  the  vallies  are  overhung  with  myr- 
tles, laurel,  and  roies  ;  clumps  of  orange,  citron,  and 
almond  trees,  are  plentifully  Icattered  over  the  fields  ; 
the  gardens  are  adorr.ed  with  tufts  of  Arabian  jafmine. 
In  fpring,  they  are  bellrewed  witii  beds  of  violets  ; 
fome  extenfive  plains  are  arrayed  in  faffron  ;  the  cavi- 
ties of  the  rocks  are  fringed  with  Iweet  fmelling  ditta- 
ny. In  a  v.ord,  from  the  hills,  tlie  vales,  and  tlie 
Q.  pluins.. 
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Cmi'3,      plains,  on  all  hands,  tliere  arise  clouds  of  ejquisite  pei  - 
•  fiimes,  which  embalm  the  ait,  and  i-endcr  it  a  luxury 

to  breathe  it. 

As  to  the  inhabitants,  the  Mahometan  men  are  ge- 
nerally from  five  feet  and  a  half  to  fix  feci,  tall.  !'hey 
bear  a  strong  refemblance  to  ancient  statues ;  and  it 
mull  have  been  after  fuch  models  that  the  ancient  ar- 
tifts  wrought.  The  women  alfo  nre  generally  beauti- 
ful. Their  drefs  does  not  reftrain  the  gro'.vlh  of  any 
part  of  their  bodies,  and  their  Ihape  therefore  aflumes 
thofe  admirable  proportions  with  -ivliich  the  hand  of 
the  Creator  has  graced  his  falreft  ^vorkmanlhlp  on 
earth.  They  are  not  all  handfome  or  charming  ;  but 
fome  of  them  are  beautiful,  particularly  the  Turkilh 
ladies.  In  general,  the  Cretan  women  ha>  e  a  rifing 
throat,  a  neck,  gracefully  rounded,  black  eyes  fparkling 
■with  animation,  a  fmall  mouth,  a  fine  nofe,  and  cheeks 
delicately  coloured  with  the  frefli  vermilion  of  health. 
But  the  oval  of  their  form  is  different  from  that  of 
Europeans,  and  the  character  of  their  beauty  is  pecu- 
liar to  their  o^vn  nation. 

The  quadrupeds  belonging  to  the  ifland  are  not  of 
a  ferocious  temper.  There  are  no  lions,  tigers,  bears, 
\volves,  foxes,  or  indeed  any  dangerous  animal  here. 
Wild  goats  are  the  only  inhabitants  of  the  forefts  that 
overfpread  the  lofty  mountains ,  and  thefe  have  no- 
thing to  fear  but  the  ball  of  the  hunter ;  hares  inhabit 
the  hills  and  the  plain  ;  Iheep  graze  in  fecurity  on  the 
thyme  and  the  heath  ;  they  are  folded  every  night,  and 
the  fhepherd  fleeps  foundly  without  being  dilfurbed 
wth  the  fear  that  wild  animals  may  invade  and  ravage 
his  folds. 

The  Cretans  are  very  happy  in  not  being  expofed 
to  the  troublefome  bite  of  noxious  infefts,  the  poifon 
of  ferpents,  or  the  rapacity  of  the  wild  beads  of  the 
defert.  The  ancients  believed  that  the  illand  enjoyed 
thefe  Angular  advantages,  on  account  of  its  having 
been  the  birth-place  of  .lupiter.  "  The  Cretans  (fays 
.^llan)  celebrate  in  their  fongs  the  beneficence  of  Ju- 
piter, and  the  favour  which  he  conferred  on  their 
ifland,  ivhich  was  the  place  of  his  birth  and  education, 
by  freeing  it  from  every  noxious  animal,  and  even 
rendering  it  unfit  for  noarilhing  thofe  noxious  ani- 
mals that  are  introduced  into  it  from  foreign  coun- 
tries. 

Dittany  holds  the  firft  rank  among  the  medicinal 
plants  which  are  produced  in  Crete.  The  praifes  be- 
ftowed  on  the  virtues  of  this  plant  by  the  ancients  are 
altogether  extravagant  ;  yet  we  perhaps  treat  the  me- 
dicinal virtues  of  this  plant  with  two  much  contempt. 
Its  leaf  is  very  balfamic,  and  its  flower  diffufcs  around 
it  a  delicious  odour.  At  prefent  the  inhabitants  of 
the  illand  apply  it  with  fuccefs  on  various  occafions. 
The  leaf,  when  dried  and  taken  in  an  infufion  with  a 
little  fugar,  makes  a  very  pleafant  drink,  of  a  finer  lla- 
vom-  than  tea.  It  is  there  an  immediate  cure  for  a 
weak  ilomach,  and  enables  it  to  recover  its  tone  after 
a  bad  digellion. 

Difeales  are  very  rare  in  a  country  whofe  atmo- 
fphere  is  exceedingly  pure  ;  and  in  Candia,  epidemical 
difeafes  are  unknomi.  Fevers  prevail  here  in  fummer, 
but  are  not  dani;erous  ;  and  the  plague  would  be  whol- 
ly unknown,  had  not  the  Turks  dellroyed  the  lazarets 
that  were  eiiabliihed  by  the  Venetians,  for  llrangers  to 
do  quarantine  in.     Since  the  period  when  tliefe  were 


demolinied,  it  is  occafionally  introduced  by  (hips  from 
Smyrna  and  Conftantinpple.  As  no  precautious  are 
taken  againft  it,  it  gams  ground,  and  fpreads  over  the 
ifland  from  one  province  to  another  ;  and  as  the  colds 
and  heats  are  never  intemperate,  it  fometimes  conti- 
nues its  ravages  for  fix  months  at  a  time. 

This  fine  country  is  infelled  v.iih  a  difeafe  fomewhat 
lefs  dangerous  than  the  plague,  but  whofe  fymptoms 
are  fomewhat  mors  hideous  ;  that  difeafe  is  the  leprofy. 
In  ancient  times,  Syria  was  the  focus  in  which  it  ra- 
ged with  moft  fiiry  :  and  from  Syria  it  ^^a3  carried  in- 
to feveral  of  the  illands  of  the  Archipelago.  It  is  in- 
feftlous,  and  is  inftantaneoully  communicated  by  con- 
tact. The  viftims  who  are  attacked  by  it,  are  driven 
from  focieiy,  and  confined  to  little  ruinous  houfes  on 
the  high  way.  They  are  ftriftly  forbidden  to  leave 
thefe  milerable  dwellings,  or  hold  intercourfe  with  any 
perfon.  Thofe  poor  wretches  have  generally  befide 
their  huts  a  fmall  garder\  producing  pulfe,  and  feeding; 
poultry  ;  and  with  that  fupport,  and  what  they  obtain 
from  paifengers,  they  find  means  to  drag  out  a  painful 
life  in  circumitances  of  Ihocking  bodily  diltrefs.  Their 
bloated  Ikin  is  covered  with  a  fcaly  cruit,  fpeckled  witli 
red  and  white  fpots  ;  which  afflitt  them  i\ith  Intolera- 
ble Itchings.  A  hoarfe  and  tremulous  voice  iflfues 
from  the  bottom  of  their  brealls.  Their  words  are 
fcarce  articulated  ;  becaufe  their  difteraper  inwardly 
preys  upon  the  organs  of  fpeech.  Thefe  frightful 
fpedlres  gradually  lofe  the  ufe  of  their  limbs.  They 
continue  to  breathe  till  fuch  time  as  the  whole  mafs  of 
their  blood  Is  corrupted,  and  their  bodies  entirely  in  a 
flate  of  putrefaftion  :  The  riclt  are  not  attacked  by 
this  diftemper  :  it  confines  itfelf  to  the  poor,  chiefly 
to  the  Greeks.  But  thofe  Greeks  obferve  llridly  their 
four  lents ;  aud  eat  nothing  during  that  time  but  fait 
filh,  botorgo  falted  and  fmoked,  pickled  olives,  and 
cheefe.  They  drink  plentifully  of  the  hot  and  muddy 
wines  of  the  ifland.  The  natural  tendency  of  fuch  a 
regimen  mull  be,  to  fire  the  blood,  to  thicken  the 
fluid  part  of  it,  and  thus  at  length  to  bring  on  a  le- 
profy. 

Candia  is  at  prefent  governed  by  three  pachas,  who 
refide  refpeftively  at  Candia,  Canea,  and  Retimo. 
The  firft,  who  is  always  a  pacha  of  three  tails,  may 
be  confidered  as  viceroy  of  the  illand.  He  enjoys 
more  extenfive  powers  than  the  others.  To  him  the 
inlpeflion  of  the  forts  and  arfenals  is  entrufted.  He 
nominates  to  fuch  military  employments  as  fall  vacant, 
as  well  as  to  the  governments  of  the  Sude,  Grabufa, 
Spina  Longua,  and  Gira-petra.  The  governors  of 
thefe  forts  are  denominated  Leys.  Each  of  them  has  a 
conftable  and  three  general  othcers  under  liim  ;  one  of 
whom  is  commander  of  the  artillery ;  another  of  the 
cavalry  ;  and  the  third  of  the  juniffaries. 

Tlie  council  of  the  pacha  confifts  of  a  kyaia,  who  is 
the  channel  through  which  all  orders  are  ilTued,  and 
all  favours  beftoived  ;'an  aga  of  the  janiffaries,  colonel- 
general  of  the  troops,  who  has  the  chief  care  of  the 
regulation  of  the  police  ;  two  topigi  bachi  ;  a  defter- 
dar,  who  is  treafurer-general  for  the  Imperial  reve- 
nues ;  a  keeper  of  the  imperial  treaiury  ;  and  the  chief 
officers  of  the  army.  This  government  is  entirely  mi- 
litarv,  and  the  power  of  the  pacha  feralquler  is  abfo- 
lute.  The  juftice  of  his  fentences  is  never  called  in 
queftion  ;  they  are  inltantly  carried  into  execution. 

The 
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Csnrfia.  The  people  of  the  laiv,  are  the  mufti,  who  is  the  re- 

"""v— '  Ugious  head,  and  the  cadi.  The  firft  interprets  thofe 
laws  which  regard  the  divifion  of  the  patrimony  among 
the  children  of  a  family,  fucceflions,  and  marriages, — 
in  a  ivord,  all  that  are  contained  in  the  Koran  ;  and 
he  alfo  decides  on  every  thing  that  relates  to  the  cere- 
monies of  the  IMiuTalman  religion.  The  cadi  cannot 
pronounce  fentence  on  affairs  connected  with  thefe 
laws,  Avithout  firft  taking  the  opinion  of  the  mufti  in 
writing,  wliicli  is  named  Faiifa.  It  is  liis  bufmcfs  to 
receive  the  declarations,  comi)!aInts,  and  donations  of 
private  perlons  ;  and  to  decide  on  fuch  differences  as 
arife  among  them.  The  pacha  is  obliged  to  confult 
thole  judges  i\hen  he  puts  a  Turk  legally  to  death  ; 
but  the  pacha,  who  is  dignified  with  three  tails,  fets 
himfelf  above  all  laws,  condems  to  death,  and  fees  his 
fentence  executed,  of  his  own  proper  authority.  All 
the  mofques  have  their  itam,  a  kind  of  curate,  ivhofe 
duty  is  to  perform  the  fer\'ice.  There  are  fchoolma- 
fters  in  the  diSerent  quarters  of  the  city.  Thefe  per- 
fons  are  much  refpefted  in  Turkey,  and  are  honoured 
with  the  title  of  effundi. 

The  garrifon  of  Candia  conlifls  of  46  companies, 
compofing  a  military  force  of  about  ten  thoufand  men. 
All  thefe  forces  do  not  refide  conftantly  in  the  city, 
but  they  may  be  muftered  in  a  very  Ihort  time.  They 
are  all  regularly  paid  every  three  months,  excepting 
the  janiifaries,  none  of  v\'hom  but  the  officers  receive 
pay.  The  different  gradations  of  this  military  body  do 
not  depend  on  the  pacha.  The  council  of  each  com- 
pany, confifting  of  veterans,  and  of  officers  in  aftual 
fervice,  has  the  power  of  naming  to  them.  A  perfon 
can  occupy  the  fame  poft  for  no  longer  than  two 
years  ■,  but  the  poft  of  sorhagi,  or  captain,  which  is 
purchafed  at  Conftantinople,  is  held  for  life.  The 
vusta,  or  cook,  is  alfo  continued  in  his  employment  as 
long  as  the  company  to  which  he  belongs  is  fatisfied 
with  him.  Each  company  has  its  almoner,  denominat- 
ed imam. 

The  garrifons  of  Canea  and  Retimo,  formed  on  a 
iimilar  plan,  are  much  lefs  numerous.  The  firft  con- 
Ms  of  about  3000  men,  the  other  of  500  ■,  but  as  all 
the  male  children  of  the  Turks  are  enrolled  among  the 
janifTaries  as  soon  as  bom,  the  number  of  thefe  troops 
might  be  greatly  augmented  in  lime  of  war  ;  but,  to 
fay  the  truth,  they  are  far  from  formidable.  Moft  of 
them  have  never  feen  fire,  nor  are  they  ever  exercifed 
in  military  evolutions. 

The  pachas  of  Canea  and  Retimo  are  no  lefs  abfo- 
lute,  within  the  boirnds  of  their  refpeftive  pro\'inces, 
than  the  pacha  of  Candia.  They  enjoy  the  fame  pri- 
vileges mth  him,  and  their  council  confifts  of  the  fame 
officers.  Thefe  governors  chief  objeft  is  to  get  rich 
as  fpeedily  as  potTible  ■,  and  in  order  to  accomiilifh  tliat 
end,  they  prafUfe  all  the  arts  and  cruelties  of  oppref- 
fion,  to  fqueeze  money  from  the  Greeks.  In  truth, 
thofe  poor  wretches  run  to  meet  the  chains  with  which 
they  are  loaded.  Envy,  which  always  preys  upon  them, 
continually  prompts  them  to  take  up  arms.  If  fome 
one  among  them  liappen  to  enjoy  a  decent  fortune, 
the  rest  alTiduoufly  feek  fome  pretence  for  accufing  him 
before  the  pacha,  who  takes  advantage  of  thefe  dillcn- 
tions,  to  feize  the  property  of  both  the  parties.  It  is 
by  no  means  aftonilhing,  that  under  fo  barbarous  a  go- 
vernment, the  number  of  the  Greeks  is  daily  diminished, 


[     123     ]  CAN 

There  are  fcarcely 

in   the   ifland,   65,000  of  whom  pay 

the  carach. 

The  Turks  have  not  pofTefTed  the 
ifland  for  more  than  120  years  j  yet, 
as  they  are  not  expofed  to  the  fame 
oppreffion,  they  have  multiplied  in 
it,  and  raifed  themlelves  upon  the 
ruin  of  the  ancient  inhabitants. 
The  number  amounts  to 
The  Jcivs,  of  whom  there  are  not 
many  in  the  ifland.  amount  only  to 


150,000  Greeks  ,  Candia. 


200,000  Turks, 


200 


Total  is 


350,200  fouls. 


This  fertile  country  is  m  want  of  nothing  but  in- 
duftrious  huihandmen,  fecure  of  enjoying  the  fruit  of 
their  labours.  It  might  maintain  four  times  its  prefent 
number  of  inhabitants. 

Antiquity  lias  celebrated  the  ifland  of  Crete  as 
containing  100  populous  cities  ;  and  the  industry  of 
geographers  has  preferved  their  names  and  fitualions. 
Many  of  thefe  cities  contained  no  fe^ve^  than  30,000 
inhabitants  j— and  by  reckoning  them,  on  an  average, 
at  6000  each,  we  shall  in  all  probability  be  rather 
within  than  beyond  the  truth.  This  calculation  gives 
for  100  cities  600,000 

By  allomng  the  fame  number  as  inhabi- 
tants of  the  towns,  villages,  and  all  the  rest 
of  the  ifland,  600,000 


the  whole  number  of  the  inhabitants  of 

ancient  Crete  will  amount  to  1,200,000 

This  number  cannot  be  exaggerated.  When  Can- 
dia was  in  the  hands  of  the  Venetians,  it  was  reckon- 
ed to  contain  nine  hundred  fourfcore  and  fixteen  vil- 
lages. 

It  appears,  therefore,  that  ^vhen  the  ifland  of  Crete 
enjoyed  the  blefTmg  of  liberty,  it  maintained  to  the 
number  of  849,800  more  inhabitants  than  it  does  at 
prefent.  But  fince  thofe  happier  times^  fhe  has  been 
deprived  of  lier  la"\vs  by  the  tyranny  of  the  Romans ; 
has  groaned  under  the  detlniclive  Iway  of  the  monarchs 
of  the  lower  empire  5  has  been  expofed  for  a  period  of 
120  years  to  the  ravages  of  the  Arabians  ;  has  next 
pafTed  under  the  dominion  of  the  Venetians  j  and  has 
at  laft  been  fubjecled  to  the  defpctiihi  of  the  Turks, 
who  have  produced  a  dreadful  depopulation  in  all  the 
countries  i\liich  have  been  fubdued  by  their  arms. 

The  Turks  allow  the  Greeks  the  free  exercife  of 
their  religion,  but  forbid  them  to  repair  their  churches 
or  monafteries ;  and  accordingly  they  cannot  obtain 
permifhon  to  repair  their  places  of  worftiip,  or  religious 
houfes,  but  by  the  powerful  influence  of  gold.  From 
this  article  the  pachas  derive  very  confiderable  fums, 
Tliey  have  12  bilhops  as  formerly,  the  firft  of  whom 
alTumes  the  title  of  archbifhop  of  Gortynia.  He  re- 
fides  at  Candia  ;  in  ivhich  city  the  metropolitan  church 
of  the  ifland  ftands.  He  is  appointed  by  the  patriarch 
of  Conftar.tinople  ;  and  has  the  right  of  nominating  to 
all  the  other  bilhoprics  of  the  ifland  ;  the  names  of 
which  are,  Gortynia,  CnofTou,  Mirabella,  Hyera,  Gi- 
ra-petra,  Arcadia,  Cherronefe,  Lambis,  Milopotarao, 
Retimo,  Canea,  Cifamo.  Thefe  bifhoprics  are  nearly 
tlie  fame  as  under  the  reign  of  the  Greek  emperors. 
<ia  The 
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C  iidit.  The  p;ilnarc1i  wears  a  triple  liara,  writes  his  fignature 
'  V  ,  '  ;.,  If  j  ink,,  and  ani'wers  for  all  the  debts  of  the  clergy. 
To  cnahle  hiri  to  fulfil  his  engagements,  he  lays  im- 
politions  on  the  rc!l  of  the  bilhops,  and  particularly  on 
the  monailcrics,  from  ivhich  he  drau-s  \'ery  handtbme 
contributions.  He  is  conlidered  as  the  head  of  the 
Greeks,  ivhom  lie  protefts,  as  far  as  his  (lender  credit 
goes.  The  orders  of  government  are  directed  to  him 
on  important  occafions ;  and  he  is  the  only  one  of  all 
the  Greeks  in  the  ifland  who  enjoys  the  privilege  of 
entering  the  cily  on  horfeback. 

Canuia,  is  the  capital  of  the  above  ifland,  fituated 
on  its  northern  coall,  in  E.  Long.  25.  0.  N.  Lat-.  35. 
30.  It  ftands  on  the  fame  iituation  which  was  for- 
merly occupied  by  Heraclea,  and  is  the  feat  of  govem- 
lucnt  under  the  Turks.  lis  \valls,  Avhich  are  more  than 
a  league  in  compafs,  are  in  good  repair,  and  defended 
by  deep  ditches,  but  not  protefted  by  any  exterior  fort. 
Toivards  the  fea,  it  has  no  attacks  to  fear  ;  hecaufe 
the  Ihallownefs  of  the  harbour  renders  it  inacceffible  to 
fliips  of  ivar. 

The  Porte  generally  commits  the  government  of 
this  ifland  to  a  pacha  of  three  tails.  The  principal  of- 
ficers, and  feveral  bodies  of  the  Ottoman  foldiery,  are 
ftationed  here.  This  cily,  when  under  the  Venetians, 
was  opulent,  commercial,  and  populous ;  but  it  has 
now  loft  much  of  its  former  flrength  and  grandeur. 
The  harbour,  naturally  a  fine  bafon,  in  which  Ihips  were 
iecurely  (heltered  from  every  florm,  is  every  day  be- 
coming narrow  er  and  llialloiver.  At  prefent  it  admits 
only  boats,  and  fmall  ftiips  after  they  have  difcharged 
a  part  of  their  freight.  Thofe  \'eflels,  ivhich  the  Turks 
freight  at  Candiii,  are  obliged  to  go  almoll  empty  to 
the  port  of  Standie,  whither  their  cargoes  are  conveyed 
to  them  in  barks.  Such  inconveniences  are  highly  un- 
favourable to  commerce  ;  and  as  government  never 
thinks  of  removing  them,  the  trade  of  Candta  is  there- 
fore confiderably  decayed. 

Candia,  which  was  embelliflied  by  the  Venetians 
wth  regular  ftreets,  handfome  houles,  a  fine  fquare, 
and  a  magnificent  ciftern,  contains  at  prefent  but  a 
fmall  number  of  inhabitants,  notivithftanding  the  vail 
extent  of  the  area  enclofed  within  its  walls.  Several 
divifions  of  the  city  are  void  of  inhabitants.  That  in 
ivhich  the  market-place  ftands  is  the  only  one  ivhich 
difcovers  any  ftir  of  bufinefs,  or  fliow  of  affluence.  The 
Slahometans  have  converted  moft  of  the  Chriftian  tem- 
ples into  molques  •,  yet  they  have  left  two  churches  to 
the  Greeks,  one  to  the  ^lirmenians,  and  a  fynagogue 
to  the  Jews.  The  Capuchins  poflefs  a  fmall  convent, 
with  a  chapel  in  which  the  vice-conful  of  France  hears 
mafs.  At  prefent  he  is  the  only  Frenchman  who  at- 
tends it,  as  the  French  merchants  have  taken  up  their 
refidence  at  Canea. 

Weft  of  the  city  of  Candia  is  an  extenfive  range  of 
hills,  which  are  a  continuation  of  Mount  Ida,  and  of 
which  the  extremity  'forms  the  promontory  of  Dion. 
On  the  way  to  Dion,  we  find  Palio  Caftro,  on  the 
fliore  ;  a  name  which  the  modem  Greeks  give  indiffe- 
rently to  all  remains  of  ancient  cities.  Its  fituation 
correfponds  to  that  of  the  ancient  Panormus,  wliich 
stood  north-weft  from  Heraclea. 

The  river  which  runs  iveft  of  Candia  was  anciently 
knoivTi  by  the  name  of  Triton  -,  near  the  fource  of 
which  Minerva  fprung  from  the  brain  of  Jove.    Loaxus 


is  a  little  farther  diftant.     About  a  league  eaft  of  that      Cdiwlia. 

city,   the  river  Ceratus  tlows  through  a  delightful  vale.  B 

Accoi'ding  to  Strabo,   in  one  part  of  its  courfe  it  runs      t-"'"''"«~ 

near   by   GnolTus.      A  little  beyond  that,    is    another 

river  fujipofcd  lo  be  Therenus,  on  the  banks  of  whicli, 

fable   relates   that   Jupiter  confummated   his   marriaoe 

with  Juno.     For  the  ipace  of  more  than  half  a  league 

round  the  walls  of  Candia  there  is  not  a  fingle  tree  to 

be  feen.     The  Turks  cut  them  all  down  in  the  time  of 

the   fiege,  and   laid   ivafte   the   gardens  and  orchards. 

Beyond  that  extent,   the  country  is  plentifully  covered 

with   com   and  fruit   trees.      'i'he  neighbouring    hills 

are  overfpread   with   vineyards,     which    produce    the 

malmfey  of  Mound  Ida, — worthy  of  preference  at  the 

table  of  the  moft  exquifite  connoiiTeur  in  ivines.     That 

fpecies  of  wine,  though   little   known,   has  a  fine   fia- 

vom-,   a  very  pleafant  relifti,  and  is  highly  efteemed  in 

the  ifland. 

CANDIAC,  John  Lewf,  a  premature  genius, 
born  at  Candiac  in  the  diocefe  of  Nifmes  in  France,  in 
1T19.  In  the  cradle  he  dillinguiihed  his  letters  ;  at 
13  months,  he  knew  them  perfectly  :  at  three  years  of 
age,  he  read  Latin,  either  printed  or  in  manufcript  :  at 
four,  he  tranflated  from  that  tongue  :  at  fix,  he  read 
Greek  and  Hebrew  •,  was  mailer  of  the  principles  of 
arithmetic,  hiftoiy,  geography,  heraldry,  and  tl;e  fci- 
ence  of  medals  ;  and  had  read  the  beft  authors  on  al- 
moll every  branch  of  literature.  He  died  of  a  compli- 
cation of  diforders,  at  Paris,  in  1726. 

CANDIDATE,  a  perfon  whoafpires  to  fome  public 
office. 

In  the  Roman  commonwealth,  they  were  obliged  to 
wear  a  white  gown  during  the  t^vo  years  of  their  foli- 
citing  a  place.  This  garment,  according  to  Plutarch, 
they  wore  isntlvout  any  other  clothes,  that  the  people 
might  not  fufpeft  they  concealed  money  for  purchafing 
votes,  and  alio  that  they  might  more  eafily  ftiow  to 
the  people  the  fears  of  thofe  ivounds  they  had  received 
in  fighting  for  the  defence  of  the  commonwealth.  The 
candidates  ufually  declared  their  pretenfions  a  year  be- 
fore the  time  of  eleftion,  ivhich  they  fpent  in  making 
intereft  and  gaining  friends,  ^"arious  arts  of  populari- 
ty were  praftifed  for  this  purpofe,  and  frequent  circuits 
made  round  the  city,  and  viiits  and  compliments  to  all 
forts  of  perfons,  the  procefs  of  which  was  called  ambi- 
tus.    See  Ambitus. 

CANDIDATI  MiLiTFS,  an  order  of  foldiers,  a- 
mong  the  Romans,  ivho  ferved  as  the  emperor's  body- 
guards to  defend  him  in  battle.  They  were  the  talleft 
and  llrongell  of  the  whole  troops,  and  moil  proper  to 
infpire  terror.  'Ihey  were  called  cundidati,  becaufe 
clothed  in  white,  either  that  they  might  be  more  con- 
fpicuous,  or  becaule  they  were  conlidered  in  the  way  of 
preferment. 

CANDISH,  a  confiderable  province  of  Afia,  in  the 
dominions  of  the  Great  Mogul,  bounded  by  Chytor 
and  Malvo  on  the  north,  Orixa  on  the  eaft,  Decan  on 
the  fouth,  and  Guzerat  on  the  weft.  It  is  populous 
and  rich  ;  and  abounds  in  cotton,  rice,  and  iadigo. 
Bramporc  is  the  capital  town. 

CANDLE,  a  fmall  taper  of  tallow,  wax,  or  fpenna- 
ceti  •,  the  wick  of  which  is  commonly  of  feveral  threads 
of  cotton,  fpun  and  twilled  together. 

A  tallow-candle,  to  be  good,  muft  be  half  fheep's 
and  half  bullocks  tallow  •■,  for  hog's  tallow  makes  the 

candl« 
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CanJlf,  candle  gutter,  and  always  gives  an  offcnfive  fmell,  with 
a  thick,  black  Imoke.  The  wick  ought  to  be  pure,  iuf- 
fi.Ieaily  diy,  and  properly  tuLltd  ;  otiier^vile  tlic  caudle 
will  emit  ail  iiicoiillanl  vibratory  tiame,  which  is  both 
pre'iudiclal  to  the  eyes,  and  iiilulTicient  for  the  dillincl 
illumination  of  objeds. 

There  are  two  forts  of  tallow-candlts ;  the  one  dip- 
ped, the  other  moiJded  :  the  former  are  the  common 
caiidles  ;  the  others  are  the  invention  of  the  ficur  le 
Brege  at  Paris. 

As  to  the  method  of  making  candles  in  general  : 
AfiCr  the  tallow  has  been  weighed,  and  mi.xtd  hi  the 
due  proportions,-  it  is  cut  info  very  fmall  pieces,  that 
it  rray  melt  the  ibor.cr  ;  for  the  tailoiv  in  lumps,  as  it 
comes  from  the  butclicrs,  would  be  in  danger  of  burn- 
ing or  turning  black,  ii  it  wcie  left  too  long  over  the 
fire.  Being  perfedlly  melted  and  fliiramed,  they  pour 
a  certain  quaniity  of  water  into  it,  proportionable  to 
the  quantity  of  tallow.  Tliis  ierves  to  precipitate  to 
the  bottoni  of  the  vcfi'el  the  imparities  of  tVte  tallow 
which  may  liave  efcaped  the  fliimmer.  Xo  water,  how- 
tver,  mull  be  throwni  into  the  tallo\v  dr;figned  for  the 
three  firft  dips  ;  becuufe  the  wick,  being  ftill  quite  drj", 
would  imbibe  the  \vater,  which  makes  the  candles 
rrackle  in  burning,  and  renders  them  of  bad  ufe.  .The 
tallow,  thus  mehed,  is  poured  into  a  tub,  through  a 
coarfe  fieve  of  horfe-hair,  to  purify  it  Hill  more,  and 
may  be  ufed  after  having  Hood  three  hours.  It  will 
continue  fit  for  ufe  24  hours  in  fummer  and  15  in  win- 
ter. The  wicks  are  made  of  fpun  cotton,  which  the 
•  t  iilloiv-chandlers  buy  in  ikains,  and  which  they  w  ind  up 
into  bottoms  or  clues  ;  ^vhence  they  are  cut  out,  with 
an  inftiument  contrived  on  purpofe,  into  pieces  of  the 
length  of  the  candle  required  ;  tlien  put  on  the  flicks  or 
broaches,  or  elfe  placed  in  the  moulds,  as  the  candles 
are  intended  to  be  either  dipped  or  moulded. 

Wax-candles  are  made  of  a  cotton  or  tlaxen  wick, 
{lightly  twilled,  and  covered  'ivith  wiiite  or  yellow 
ivax.  Of  thefe,  there  are  feveral  kinds  :  fome  of  a 
conical  figtire,  ufed  to  illuminate  churches,  and  in 
jiroceflions,  funeral  ceremonies,  &c.  (fee  Taper)  ; 
cjlhers  of  a  cylindiical  form,  ufed  on  ordinary  occa- 
iions.  The  firll  are  either  made  with  a  ladle  or  the 
hand.  1.  To  make  wax-cnndles  with  the  ladle.  The 
wicks  being  prepared,  a  dozen  of  them  are  tied  by 
the  neck,  at  equal  diftances,  round  an  iron  circle,  fuf- 
■pended  over  a  large  bafon  of  copper  tinned,  and  fiill 
i)f  melted  wax  :  a  large  ladle  full  of  this  ^vax  is  poured 
gently  on  the  tops  of  the  wicks  one  after  another, 
and  tliis  operation  conti-iued  till  the  candle  arrive  at 
its  deilined  bignefs  ;  ^\ith  this  precaution,  that  the 
three  firft  ladles  be  poured  on  at  the  top  of  the  v\ick, 
the  fourth  at  the  height  of  ^,  the  fifth  at  ~,  and  the 
fixth  at  J,  in  order  to  give  the  candle  its  pyramidal 
form.  Then  the  candles  are  taken  down,  kept  warm, 
and  rolled  and  fm.oothed  upon  a  ^valnut-tree  table,  ^vith 
a  long  fquare  inilrument  of  box,  fmooth  at  the  bottom. 
2.  As  to  the  manner  of  making  wax-candles  by  the 
hand,  they  begin  to  Cjften  the  wax,  by  ivorkuig  it  fe- 
veral times  in  hot  water,  contained  in  a  narrow  but 
deep  caldron.  A  piece  of  the  wax  is  then  taken  out, 
and  dilpofed  by  little  and  little  around  the  wick, 
which  is  hung  on  a  hook  in  the  wall,  by  the  extre- 
mity oppolite  to  tie  neck  ;  fo  that  they  begin  with 
the  big  end,  diminifhing  ftill  as  they  defcend   towards 


the  neck.     In  other  refpedls  the  method  is  nearly  the   ,  Canilc. 
fame  as  in  the  former  cale.     However,    it   mull  be  ou-  " 

fervJed,  that,  in  the  former  cafe,  water  is  always  ufed  to 
moillen  llie  leveral  inflruments,  to  prevent  the  w  ax  from 
flicking  ;  and  in  the  latter,  oil  of  olives,  or  lard,  for 
the  hands,  Sic.  The  cylindrical  wax-candles  are  cither 
made  as  the  form.er,  with  a  ladle,  or  drawn.  Wax-  ' 
candles  drawn,  are  fo  called,  becaufe  actually  drawni 
in  the  manner  of  wire,  by  means  of  two  large  rollers 
of  wood,  turned  by  a  handle,  which,  turning  back- 
i\ards  and  fonvards  feveral  times,  pafs  the  wick 
through  melted  wax  contained  in  a  brafs  bafon,  and  at 
the  fame  time  through  the  holes  of  an  inilrument  like 
that  tifed  for  drawing  wire  fallened  at  one  fide  of  the 
bafon. 

If  any  chandlers  mix  whh  their  wares  any  thing  de- 
ceitnilly,  &c.  th.e  candles  (liall  be  forfeited,  by  luit.  23 
Kliz.  ;  and  a  tax  or  duty  is  granted  on  candles,  by  8 
and  9  Anne,  cap.  6.  made  for  f;de,  of  one  penny  a 
pound,  befidcs  the  duty  upon  tallow,  by  8  Anne,  cap. 
9.  And  by  24  Geo.  III.  cap.  11.  an  additional  duty 
of  a  halfpenny  a  pound  :  and,  by  the  fame  an  addition- 
al duty  of  a  halfpenny  a  pound  is  laid  upon  all  candles 
imported  (except  thofeof  wax  and  fpermaceti,  for  which 
fee  Wax  L'nnd/ts),  fubjecl  alfo  to  the  two  additional 
5  per  cents,  iinpofed  by  19  and  22  Geo.  III.  befidcs 
the  duty  of  2^d.  formerly  impofed  by  2  W.  feff.  2. 
cap.  4.  S.  Anne,  cap.  9.  and  9  Anne,  cap.  (5.  And 
every  maker  of  candles,  other  than  wax  candles,  for 
fale,  lliall  annually  take  out  a  licenfe  at  ll.  The 
maker  of  candles  fliall,  in  four  weeks  within  the  bills, 
and  elfewhere  in  fix  weeks,  after  entry,  clear  off  the 
duties  on  pain  of  double  duty  :  nor  fell  any  after  de- 
fault in  payment  on  pain  of  double  value  ;  S  Anns, 
cap.  9.  The  makers  of  candles  are  not  to  ufe  melting 
houfes,  without  making  a  true  entry,  on  pain  of  10(il. 
and  to  give  notice  of  making  candles  to  the  excife  of- 
ficer for  the  duties  ;  and  of  the  number,  &c.  or  (hall 
forfeit  50l.  flat.  11.  Geo.  I.  cap.  30.  See  alfo 
23  Geo.  II.  cap.  21.  and  26  Geo.  II.  cap.  32.  No 
maker  of  candles  for  fale  (liiiU  begin  to  make  candles, 
without  notice  firll  given  to  the  offifers,  unlefs  from 
September  20th  to  March  25th  yearly,  between  feven 
in  the  morning  and  five  in  the  evening,  and  from 
March  25th  to  September  29th,  between  five -in  the 
morning  and  feven  in  the  eN'ening,  on  pain  of  lOl. 
10  Anne,  cap.  26.  The  penalty  of  obllrufling  the 
officer  is  20l.  and  of  removing  candles  before  they 
are  furveved  201.  8  Anne,  cap.  9.  The  penalty  of 
privately  raalcing  candles  is  thi  forfeiture  of  the  fame 
and  utenfils,  and  lOOl.  5  Geo.  III.  cap.  43.  And 
the  penalty  of  mingling  ^veighed  with  unweighed 
candles,  of  remo\ing  them  before  they  are  weighed,  or 
of  concealing  them,  is  the  forfeiture  of  lOOl.  11  Geo. 
cap.  30.  Candles,  for  which  the  duty  hath  been  paid, 
may  be  exported,  and  the  duty  drawn  back ;  but 
no  draiv-back  fiiall  be  allo^ved  on  the  exportation  of 
any  foreign  candles  imported.  8  Ann.  cap.  9.  23 
Geo.  II.  cap.  21. 

"I  he  Roman  candles  were  at  firft  little  flrings  dipt 
in  pitch,  or  furrounded  with  wax  ;  though  aftenvards 
they  made  them  of  the  papyrus,  covered  likewife  with 
wax  ;  and  fometiraes  alfo  of  rulhes,  by  ftripping  off 
the  outer  rind,  and  only  retaining  the  pith.— For  reli- 
gious offices,   wax  candles  were  ufed  ;  for  vulgar  ufes, 

thofe 
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tliofe  of  tallotv.  Lord  Bacon  propof«s  candles  of  divers 
compofitions  and  ingredients,  as  alfo  of  different  forts  of 
v\-icks ;  \\ith  experiments  of  the  degrees  of  duration, 
and  light  of  each.  Good  houfe^vives  bury  their  candles 
in  llour  or  bran,  wliich  it  is  faid  increafes  their  lalling 
almoft  half. 

Experiments  to  determine  the  real  and  comparative  value 
of  burning  Candles  of  different  sorts  and  si-zes. 


Vumb  of 

vv 

eight 

The  time 

The  time 

The      cxpence 

candles 

ol 

one 

one  can- 

that  one 

in      12     hours 

in    one 

candle. 

lie  lafted 

pound 

■.vhen     candles 

pound. 

■.rill  last. 

are  at  6d  per 
dozen,  which 
ilfo  shows  the 
[)roportion  of 
the  cxpence 
■It  any  price 
per  dozen. 

O2 

.Dr. 

Hr.  Min. 

Hr.  Min. 

Farthings  and 
lOOth  parts. 

Small  wick. 

19 

0 

14 

3   15 

59   26 

4.85 

Large  wick. 

0 

13i 

2  40 

50   34 

5.70 

16| 

0 

154 

2  40 

44     2 

6J4 

12 

1 

5-J 

3  27 

41   24 

6.96 

» 

10| 

1 

8 

3   36 

38   24 

7.50 

* 

-ii 

2 

1 

4     9 

32    12 

8.94 

■y 

s 

2 

0 

4  15 

34     0 

8.47 

51 

0 

13 

5  19 

30   15 

9.53 

«ould. 

Mould  -  candl. 

candles 

,n  75.  per  doz. 

5; 

2 

12 

"  20 

42   .^9 

7.87 

4 

4 

0 

9      3 

36   20 

9.28 

N.  B.  The  time  one  candle  lafted  was  taken 
from  an  average  of  feveral  trials  in  each  fize. 

It  is  obfervable,  in  optics,  that  the  flame  of  two 
candles  joined,  gi\  es  a  much  Ilronger  light  than  both 
of  them  feparate.  The  obfervation  was  fuggefted  by 
Dr  Franklin.  Probably  the  union  of  the  t^vo  flames 
produces  a  greater  degree  of  heat,  Avhercby  the  \'apour 
IS  attenuated,  and  the  particles  of  ^vhich  light  coulifts 
are  more  copioufly  emitted. 

IMr  Nicholfon  has  made  fome  interefllng  obfer^-a- 
tions  on  the  light  afFordcd  by  lamps  and  candles, 
which  we  (haU  lay  before  our  readers  in  his  oi\ti 
L  minfi,-,),  words  f .  "  \Vc  are  acquainted  with  no  means,  (fays 
your.  vol.  i.  ^ic),  uiilefs  Tve  mav  except  elcftricity,  of  producing 
light  but  by  combuftion,  and  this  is  mofl  probably  of 
the  fame  nature.  The  rude  method  of  illumination 
coniifts  in  fuccciTively  burning  certain  mafies  of  fuel 
in  the  folid  Hate.  Common  fires  anfwer  tliis  pur- 
pofe  in  the  apartments  of  houfes,  and  in  fome  light- 
hcufes  :  fmall  pieces  of  refinous  wood,  and  the  bi- 
tuminous coal  called  hanie/-coa^,  are  in  fome  coun- 
tries applied  to  the  fame  ufe  •,  but  the  moft  general 
and  ufeful  method  is  that  in  which  fat  oil,  of  an  animal 
or  vegetable  kind,  is  burned  by  means  of  a  ■ivick. 
Thefe  inftruments  of  illumination  are  either  lamps  or 
candles.  In  the  lamp,  the  oil  muft  be  one  of  thofe 
which  retains  its  fluidity  in  the  ordinary  temper?.ture 
of  the  atraofphere.  The  caudle  is  formed  of  an  oil,  or 
other  material,  ivhich  h  not  fufible  but  at  a  tempera- 
ture conCderably  elevated. 

"  The  method  of  mcafaring  the  comparative  intenfities 
of  light  is  one  of  the  firft  reqiafites  in  an  inquiry  con- 
cerning the  art  of  illumination.     Two  methods  of  con-. 
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fiderable  acciu^cy  are  defcribed  in  the  Trait f  d'Optique 
of  Bouguer,  of  which  an  abridged  account. is  given  by 
Dr  PrielUey  in  his  Optics.  I'he  firlt  of  thefe  t^vo  me- 
thods has  been  ufed  by  others  fince  that  time,  and  pro- 
bably before,  from  its  very  ob\'ious  nature,  but  parti- 
cularly by  Count  Rumford,  who  has  given  a  defcrip- 
tion  and  drawings  of  an  inftrumcnt  called  the  photome- 
ter, in  the  Philofophical  TranfaiHons  for  1794.  The 
principle  it  is  grounded  upon  is,  that  if  two  lights 
Ihine  upon  the  fame  furface  at  equal  obliquities,  and 
an  opake  body  be  interpofed,  the  two  fliadows  it  will 
produce  muft  differ  in  blacknefs  or  intenfity  in  the 
fame  degree.  For  the  fhado^v  formed  by  intercepting 
the  greater  light  mil  be  illuminated  by  the  fmaller 
light  only,  and  reverfely  the  other  ftiadoiv  t\'ill  be  il- 
luminated by  the  greater  light.  That  is  to  fay,  in. 
fhort,  the  ftronger  light  will  be  attended  vnxSx  a  deeper 
fliadow.  But  it  is  eaiy,  by  remo\ing  the  greater  light 
to  a  greater  diftance,  to  render  the  illumination  it  pro- 
duces at  the  common  furface  equal  to  that  afforded  by 
the  lefs.  Experiments  of  this  kind  may  be  convenient- 
ly made  by  faftening  a  flieet  of  ^vhite  paper  againfl 
the  ^vall  of  a  room.  The  two  lights  or  candles  intend- 
ed to  be  compared,  muft  then  be  placed  fo  that  the 
ray  of  light  from  each  fliall  fall  with  nearly  the  fame 
angle  of  incidence  upon  the  middle  of  the  paper.  By 
fome  experiments  made  in  this  way  in  the  year  17S.5, 
I  was  fatisfied  that  the  degree  of  illumination  could  be 
thus  afcertained  to  the  SOth  or  90th  part  of  the  whole. 
"  By  experiments  of  this  kind  many  ufeful  particulars 
may  be  fliei\Ti.  Thus,  for  example,  the  light  of  a 
candle,  which  is  fo  exceedingly  brilliant  ^vhen  firft 
fnuffcd,  is  vers'  fpeedily  diminllhed  to  one-half,  and  is 
ufually  not  more  than  one-fifth  or  one-fixth  before  the 
uneaiinefs  of  the  eye  induces  us  to  fnuff  it.  \^^lence 
it  folloivs,  that  if  candles  could  be  made  fo  as  not  to 
require  fnuffing,  the  average  quantity  of  light  afforded 
l)y  the  fame  quantity  of  combuftible  matter  would  be 
more  than  doubled.  In  the  fame  "•'•'ay,  likewife,  fince 
the  coft  and  dmation  of  candles,  and  the  confumption 
of  oil  in  lamps,  are  eaSly  afcertainable,  it  may  be 
Ihewn  ^vhether  more  or  lefs  of  light  is  obtained  at  the 
fame  expence  during  a  given  time,  by  burning  a  num- 
ber of  (mall  candles  inftead  of  one  of  greater  thicknefs,. 
From  a  fetv  experiments  already  made  out  of  the  nu- 
merous and  ufeful  feries  that  prefenls  itfelf,  I  have  rea- 
fon  to  think  that  there  is  veiy  much  walle  in  litis  e.x- 
penfi\e  article  of  accommodation. 

"  In  the  lamp  there  are  three  articles  ivhich  demand 
our  attention,  the  oU,  the  v.lck,  and  the  fupply  of  air. 
It  is  lequired  that  the  oil  fliould  be  readily  inflam- 
mable, \vithoat  containing  any  fetid  fubftance  ^vhich  may 
prove  offenfive,  or  mucilage,  or  other  matter,  to  ob- 
ilrudl  the  channels  of  the  wick.  I  do  not  know  of  any 
procefs  for  meliorating  oils  for  this  pujpofe,  excepting 
that  of  wafliing  with  water  containing  acid  or  alkali. 
Either  of  thefe  is  faid  to  render  the  mucilage  of  animal 
oils  more  foluble  in  the  water  ;  but  acid'  is  preferred, 
becaufe  it  is  lefs  difpo.'ied  to  combine  with  the  oil  itfelf. 
The  office  of  the  wick  appears  to  be  chiefly,  if  not  fole- 
ly,  to  convey  the  oil  by  capillary  attrafticn  to  the 
place  of  combullion.  As  the  oil  is  confumed  and  flies 
off,  other  oil  fucceeds,  and  in  this  way  a  continued 
current  of  oil  and  maintenance  of  the  flame  are  effeft- 
ed.     But  as  the  tucks  of  lamps  are  commonly  formed 
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Cird^e.  of  combuftible  matter,  it  appeais  to  be  of  fome  confc- 
••'~<r-~-  quence  Asbat  the  iialuie  and  ihnictuve  of  this  material 
may  be.  It  is  certain  that  the  flame  afforded  by 
a  M'ick  of  ruth  differs  very  considerably  from  that 
afforded  by  cotton  ;  though  perhaps  this  difference 
may,  in  a  great  mealure,  depend  on  the  relative  di- 
menfions  of  each.  And  if  we  may  judge  from  the  dif- 
ferent odour  in  blowing  out  a  candle  of  each  fort, 
there  is  fome  reafon  to  fufpeft  that  the  decompofition 
of  the  oil  is  not  effected  precifely  in  the  fame  manner 
In  each.  We  have  alio  lome  obicure  accounts  of  pre- 
pared wicks  for  lamps,  which  are  ftated  to  poffefs  the 
property  of  facilitating  the  combuflion  of  very  impure 
oils,  fo  that  they  shall  burn  for  many  hours  without 
fmoke  or  imell. 

"  The  accefs  of  air  is  of  the  laft  importance  in  every 
procefs  of  combuflion.  When  a  lamp  is  fitted  up  with 
e  very  Uender  wick,  the  tlame  is  fmall,  and  of  a  bril- 
liant white  colour  :  if  the  wick  be  larger,  the  com- 
buflion is  lefs  perfecl,  and  the  flame  is  brown  ;  a  flill 
larger  wick  not  only  exhibits  a  brov\Ti  tlame,  but  the 
lower  internal  part  appears  dark,  and  is  occupied  by  a 
portion  of  volatilized  matter,  w  hich  does  not  become 
ignited  imtil  it  has  afcended  tovards  the  point.  When 
the  wick  is  either  very  large  or  very  long,  part  of  this 
matter  efcapes  combuflion,  and  fhews  itfelf  in  the  form 
of  coal  or  fmoke.  The  different  intenfity  of  the  igni- 
tion of  flame,  according  to  the  greater  or  lefs  fupply 
of  air,  is  remarkably  feen  by  placing  a  lamp  with  a 
fmall  wick  beneath  a  (bade  of  glafs  not  perfe<Sly 
clofed  below,  and  more  or  lels  covered  above.  While 
the  current  of  air  through  the  glafs  fhade  is  perfectly 
free,  the  flame  is  white  ;  but  in  proportion  as  the 
aperture  above  is  diminished,  the  flame  becomes  brown, 
long,  wavering,  and  fmoky  ;  it  inllantly  recovers  its 
original  whitenefs  when  the  opening  is  again  enlarged. 
The  inconvenience  of  a  thick  wick  has  been  long  fince 
obferved,  and  attempts  made  to  remove  it  :  in  fome  in- 
flances  by  fubflituting  a  number  of  fmall  i\"icks  inftead 
of  a  larger  ;  and  in  others,  by  making  the  wick  flat 
instead  of  cylindrical.  The  moft  fcientific  improve- 
ment of  this  kind,  though  perhaps  lefs  fimple  than  the 
ordinary  purpofes  of  life  demand,  is  the  well-knoHn 
lamp  of  Argand.  In  this  the  wick  forms  a  holloiv 
cylinder  or  tube,  which  slides  over  another  tube  of 
metal,  fo  as  to  afford  an  adjuflment  with  regard  to  its 
length.  When  this  wick  is  lighted,  the  flame  itfelf 
has  the  figure  of  a  thin  tube,  to  the  inner  as  well  as 
the  outer  furface  of  ^vhich  the  air  has  accefs  from  be- 
low. And  a  cylindrical  ihade  of  glafs  ferves  to  keep 
the  flame  fleady,  and  in  a  certain  degree  to  accelerate 
the  current  of  air.  In  this  very  ingenious  apparatus 
n;any  experiments  may  be  made  with  the  greatell  fad- 
llty.  The  inconvenience  of  a  long  wick,  which  fup- 
plies  more  oil  than  the  volume  of  flame  is  capable 
of  burning,  and  which  confequently  emits  fmoke,  is 
feen  at  once  by  raifing  the  wick  ;  and,  on  the  other 
hand,  the  eflFeil  of  a  fhort  wick,  ivhich  affords  a  di- 
minuti\'e  flame  merely  for  want  of  a  fufKcient  fupply 
of  combuflible  matter,  is  obiervable  by  the  contrary 
procefs. 

"  The  moft  obvious  inconvenience  of  lamps  in  ge- 
neral, arifes  from  the  fluidity  of  the  combuftible  ma- 
terial, which  requires  a  veffel  adapted  to  contain  it, 
and  even  in  the  beft  conllruiftcd  lamps  is  more  or  lefs 


liable  to  be  fpilled.  Wlitn  the  v.ick  of  a  lamp  is 
once  adjufted  as  to  its  length,  the  flame  conihiues 
nearly  in  ihe  fame  flate  for  a  vciy  comiderable  time. 

"  It  is  almoll  unncceQ'ai-y  to  defcril-.c  a  thing  fo  uni- 
verfally  known  as  a  candle.  This  arllde  is  formed  of 
a  coniiftent  oil,  which  envelopes  a  porous  wick  of 
fibrous  vegetable  matter.  The  cylindrical  form  and 
dimensions  of  the  oil  are  given  either  by  calling  it  in  a 
mould,  or  by  repeatedly  dipping  the  wick  into  the 
fufed  ingredient.  Upon  comparing  a  candle  %vith  a 
lamp,  fivo  very  remarkable  particulars  are  immediately 
feen.  In  the  firft  place,  the  tallow  itl'elf,  which  re- 
mains  in  the  refufed  ftate,  affords  a  cup  or  cavity  to 
hold  that  portion  of  melted  talloiv  which  is  ready  to 
flow  into  the  lighted  part  of  the  wick.  In  the  fecond 
place,  the  combuflion,  inftead  of  being  confined,  as  in 
the  lamp,  to  a  certain  determinate  portion  of  the 
fibrous  matter,  is  carried,  by  a  flow  fuccelfion,  through 
the  ^vhole  length.  Hence  arifes  the  greater  neceff.ty 
for  frequent  fnufling  the  candle  ;  and  hence  alfo  the 
flation  of  the  freezing  point  of  the  fat  oil  becomes  of 
great  confequence.  For  it  has  been  ftiown  that  the 
brilliancy  of  the  flame  depends  very  much  on  the  dia- 
meter of  the  wick  being  as  fmall  as  poffible  ■■,  and  this 
requiflte  will  be  moft  attainable  in  candles  formed  of  a 
material  that  requires  a  higher  degree  of  heat  to  fijfe  it. 
The  wick  of  a  tallow  candle  muft  be  made  thicker  in 
proportion  to  the  greater  fufibility  of  the  material, 
which  would  otherv\ife  melt  the  fides  of  the  cup,  and 
run  over  in  ftreams.  The  flame  wUl  therefore  be  yel- 
low, fmoky,  -and  obfcure,  excepting  for  a  fhort  time 
immediately  after  fnuffing.  Tallow  melts  at  the  92d 
degree  of  Fahrenheit's  thermometer  ;  fpermaceti  at  the 
133d  degree  ;  the  fatty  matter  formed  of  flefh  after 
long  immerfion  in  water  melts  at  121"  ;  the  />t/a  of 
the  Chinefe,  at  145°  ;  bees-wax  at  142"  ;  and  bleach- 
ed wax  at  155^.  Two  of  thefe  materials  are  well 
known  in  the  fabrication  of  candles.  Wax  in  particu- 
lar does  not  afford  fo  brilliant  a  flame  as  tallow  :  but, 
on  account  of  its  fufibility,  the  ^vick  can  be  made 
fmaUer  ;  which  not  only  alfords  the  advantage  of  a 
clear  perfecl  flame,  but  from  its  flexibility  it  is  difpofed 
to  turn  on  one  fide,  and  come  in  contact  with  the  ex- 
ternal air,  which  completely  burns  the  extremity  of 
the  wick  to  white  ashes,  and  thus  performs  the  office 
of  fnuffing.  We  fee,  therefore,  that  the  important  ob- 
je£l  to  fociety  of  rendering  tallow  candles  equal  to  thofe 
of  wax,  does  not  at  all  depend  on  the  combuftibility  of 
the  refpeclive  materials,  but  upon  a  mechanical  advan- 
tage in  the  cup,  which  is  afforded  by  the  inferior  de- 
gree of  fufibility  in  the  wax  ;  and  that,  to  obtain  this 
valuable  object,  one  of  the  following  effe6ls  muff  be 
produced  :  Either  the  tallow  muft  be  burned  in  a 
lamp,  to  avoid  the  gradual  progrefTion  of  the  flame 
along  the  wick  ;  or  fome  means  muft  be  de\ifed  to 
enable  the  candle  to  fnuff  itfelf,  as  the  wax  candle 
does  ;  or,  laftly,  the  tallow  itfelf  must  be  rendered  lels 
fuflble  by  fome  chemical  procefs.  I  have  no  great  rea- 
fon to  boaft  of  fuccefs  in  the  endeavour  to  effedl  thefe  ; 
but  my  hope  is,  that  the  facls  and  obfervations  here 
prefented  may  coniiderably  abridge  the  labour  of  others 
in  the  fame  purfuit. 

"  The  makers  of  thermometers  and  other  fmall  arti- 
cles with  the  blow-pipe  and  lamp,  give  the  preference 
to  tallow  inftead  of  oil,  becaufe  its  combuflion  is  more 
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complete,  and  does  not  blacken  the  glafs.  In  this 
operation,  the  heat  of  the  lamp  melts  the  tallow  which 
is  occafionally  brought  into  its  %'icinity  by  the  work- 
man. But  for  the  ufual  purpofes  of  illumination,  it 
cannot  be  fuppofed  that  a  perfon  can  attend  to  fupply 
the  combuflible  matter.  Confiderable  difficulties  arife 
in  the  projeft  for  affording  this  gradual  fupply  as 
it  may  be  wanted.  A  cylindiical  piece  of  tallow  was 
inferted  into  a  metallic  tube,  the  upper  aperture  of 
which  ivas  partly  clofed  by  a  ring,  and  the  central 
part  occupied  by  a  metallic  piece  nearly  rtfemblhig 
that  part  of  the  common  lamp  which  carries  the  wick. 
In  this  appartus  the  piece  lafl  defcribed  ivas  intended 
to  anfwer  the  fame  pm-pofe,  and  was  provided  with  a 
ftiort  wick.  The  cylinder  of  talloiv  was  fupported 
beneath  in  fuch  a  manner  that  the  metallic  tube  and 
other  part  of  this  lamp  were  left  to  reft  with  their 
whole  weight  upon  the  talloiv  at  the  ring  or  con- 
traftion  of  the  upper  aperture.  In  this  fitualion  the 
lamp  was  lighted.  It  burned  for  fome  time  with  a  very 
bright  clear  flame,  ivhich,  when  compared  with  that 
of  a  candle,  pofTelTed  the  advantages  of  uniform  inten- 
iity,  and  was  much  fuperior  to  the  ordinary  fiame  of  a 
lamp  in  its  colour,  and  the  perfeft  abfence  of  fmell. 
After  fome  minutes  it  began  to  decay,  and  very  foou 
aflenvards  ivent  out.  Upon  examination  it  was  found, 
that  the  m.etallic  piece  which  carried  the  wick  had 
fufed  a  fufficient  quantity  of  tallow  for  the  fupply  du- 
ring the  combuftion  •,  that  part  of  this  talloiv  had  flow- 
ed beneath  the  ring,  and  to  other  remote  parts  of  the 
apparatus,  beyond  the  influence  of  the  flame  j  in  con- 
fequence  of  which,  the  tube  and  the  cylinder  of  tallow 
■were  faftened  together,  and  the  expecled  progreflion 
of  fupply  prevented.  It  feems  probable,  that  in  every 
lamp  for  burning  conflilent  oils,  the  material  ought  to 
be  fo  difpofed  that  it  may  defcend  to  the  flame  upon 
the  principle  of  the  fountain  refervoir.  I  (hall  not 
here  flate  the  obftacles  which  prefent  themfelves  in  the 
profpeft  of  this  conilruftion,  but  fliall  dilmils  the  fub- 
jeft  by  remarking,  that  a  contriiance  of  this  nature 
would  be  of  the  greatell  public  utility. 

"  The  wick  of  a  candle,  being  furrounded  by  the 
flame,  is  nearly  in  the  fituation  of  a  body  e.xpofed  to 
deftruftive  diftillatlon  in  a  clofe  veflel.  After  lofing 
its  volatile  produfls,  the  carbonaceous  relidue  retains 
its  figure,  until,  by  the  dcfcent  of  the  flame,  the  exter- 
nal air  can  have  accefs  to  its  upper  extremity.  But, 
in  this  cafe,  the  requifite  conibuilion,  iihich  might 
fnuff  it,  is  not  effefted.  For  the  portion  of  oil  emitted 
by  the  long  wick  is  not  only  too  large  to  be  perfectly 
burned,  but  alfo  carries  off  much  of  the  heat  of  the 
flame  ivhilf  it  afTumes  the  elallic  ftate.  By  this  dimi- 
njihed  combuftion  and  increafed  efllux  of  Italf-decom- 
pofed  oil,  a  portion  of  coal  or  foot  is  depofited  on  the 
upper  part  of  the  ivick,  which  gradually  accumulates, 
and  at  length  aflfumes  the  appearance  of  a  fungus. 
The  candle  does  not  then  give  more  than  one-tenth  of 
the  light  emitted  in  its  beft  ftate.  Hence  it  is  that  a 
candle  of  talloiv  cannot  fpontaneoufly  fnuff  itfelf.  It 
was  not  probable  that  the  addition  of  a  fubllance  con- 
taining vital  air  or  oxygen  would  fupply  that  principle 
at  the  pieclfe  period  of  time  required  •,  but,  as  experi- 
ment is  the  teft  of  every  probability  of  this  nature,  I 
foaked  a  wick  of  cotton  in  a  folution  of  Tiitre,  then 
dried  if,  and  made  a  candle.     When  this  came  to  be 


lighted,  nothing  remarkable  happened  for  a  fliort  time  ;  Candle, 
at  the  expiration  of  which  a  decrepitation  followed  at 
the  lower  extremity  of  the  flame,,  which  completely 
divided  the  wick  where  the  blackened  part  commences. 
The  whole  of  the  matter  in  combuftion  therefore  fell 
off,  and  the  candle  was  of  courfe  inftantly  extinguilh- 
ed.  Whether  this  would  have  happened  in  all  pro- 
portions of  the  fait  or  conftruftions  of  the  candle  I 
did  not  ti-y,  becaufe  the  fmell  of  azote  was  fufliciently 
ftrong  and  unpleafuit  to  forbid  the  ufe  of  nitre  in  the 
purfuit.  From  various' confiderations  I  am  difpofed  to 
think  that  the  fpontaneous  fnuffing  of  candles  made  of 
talloiv,  or  other  fufible  materials,  will  fcarcely  be 
effefled  but  by  the  difcovery  of  fome  material  for  the 
wick  ivhich  shall  be  volumnious  enough  to  abforb  the 
talloiv,  and  at  the  fame  time  llithciently  flexible  to 
bend  on  fide. 

"  The  moft  promifing  fpeculation  refpefting  this  moft 
ufeful  article,  feems  to  direift  itfelf  to  the  cup  which 
contains  the  melted  talloiv.  The  imperfeftion  of  this 
part  has  already  been  noticed,  namely,  that  it  breaks 
down  by  fufion,  and  fuffers  its  fluid  contents  to  efcape. 
The  Chinefe  have  a  kind  of  candle  about  half  an  inch 
in  diameter,  which,  in  the  harbour  of  Canton,  is  call- 
ed lubchock ;  but  whether  the  name  be  Chinefe,  or  the 
corruption  of  fome  European  word,  I  am  ignorant. 
The  wick  is  of  cotton,  wrapped  round  a  fmall  ftick  or 
match  of  the  bamboo  cane.  'I"he  body  of  the  candle 
is  white  tallow ;  but  the  external  part  to  the  thickneis 
of  perhaps  one-thirtieth  of  an  inch,  confifts  of  a  ivaxy 
matter  coloured  red.  'I'his  covering  gives  a  confider- 
able degree  of  folidity  to  the  candle,  and  prevents  its 
guttering,  becaufe  lefs  fufible  than  the  talloiv  itfelf. 
I  did  not  obferve  that  the  ftick  in  the  middle  was 
either  advantageous  or  the  contrary  ;  and,  as  I  now 
write  from  the  recoUeftion  of  this  objeft  at  fo  remote 
a  period  as  25  years  ago,  I  can  only  conjefture  that  it 
might  be  of  advantage  in  throning  up  a  lefs  quantity 
of  oil  into  the  flame  than  would  have  been  conveyed 
by  a  wick  of  cotton  fufliciently  ftout  to  have  occupied 
its  place  unfupported  in  the  axis  of  the  candle. 

"  Many  years  ago  I  made  a  candle  in  imitation  of 
the  lobchock.  The  expedient  to  which  I  had  recourfe 
confiRed  in  adapting  the  wick  in  the  ufual  pewter 
mould  :  wax  ivas  then  poured  in,  and  immediately 
afterwards  poured  out  :  the  film  of  wax  which  adhered 
to  the  inner  furface  of  the  mould  foon  became  cool ; 
and  the  candle  ivas  completed  by  filling  the  mould 
with  talloiv.  When  it  ivas  draivn  out,  it  was  found 
to  be  cracked  longitudinally  on  its  furface,  ivhich  I 
attributed  to  the  contraftion  of  the  wax,  by  cooling, 
being  greater  than  that  of  tallow.  At  prefent  I 
think  it  equally  probable  that  the  cracking  might  have 
been  occafioned  by  too  fadden  cooling  of  the  wax  be- 
fore the  tallow  was  poured  in;  but  other  ai-ocations 
prevented  the  experiments  from  being  varied  and  re- 
peated. It  is  probable  that  the  Chinele  external  coat- 
ing may  net  be  formed  of  pure  hard  bleached  wax. 

"  But  the  moft  decifive  remedy  for  the  imperfeftion 
of  this  cheapeft,  and  in  other  refpefls  beft  material  for 
candles,  ivould  undoubtedly  be  to  diminifli  its  fiifibilir 
ty.^  Various  fubftances  may  be  combined  v.'ith  tallow, 
either  in  the  direft  or  indireft  method.  In  the  latter 
way,  by  the  decompofition  of  foap,  a  number  of  ex- 
periments were  made  by  Berthollet,  of  which  an  ac^ 
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Candle,  count  is  inferted  in  the  memoirs  of  the  academy  at 
"""v—— '  Paris  for  the  year  nSO,  and  copied  into  the  2t>th  vo- 
lume of  the  JouiTia!  de  Phylique.  None  of  thefe  point 
directly  to  the  prefeul  objed  ;  belidcs  Vihich,  it  is  pro- 
bable that  ihe  ibap  made  ufe  of  by  that  eminent  che- 
milf  ^vas  formed  not  of  tallow,  but  oil.  I  am  not 
aware  of  any  regular  feries  of  experiments  concerning 
the  mutual  aSlon  of  fat  oils  and  oiher  chemical  agents, 
more  efpecially  luch  as  may  be  diretted  to  this  im- 
portant objccl  of  diminilhlng  its  folubiliiy  ;  for  which 
realon  I  lliall  mention  a  few  experiments  made  with 
this  view. 

"  1.  Tallow  ^vas  melted  in  a  fmall  filver  veffeh  Solid 
tallow  finks  in  t'le  tluid,  and  dilTolves  ^vithoui  any  re- 
markable appearance.  2.  Gum  landarach  in  tears  was 
not  diffolved,  but  emitted  bubbles,  fwelled  up,  became 
bro"\vn,  emitted  fumes,  and  became  crifp  or  friable. 
No  folution  nor  improvement  of  the  lallow.  3.  Shell- 
lac  fwcUed  up  with  bubbles,  and  was  more  perfectly 
fufed  than  the  gum  fandarach  in  the  former  experi- 
ment. When  the  tallow  was  poured  off,  it  was  thought 
to  congeal  rather  moi'e  fpeedily.  The  lac  did  not  ap- 
pear to  be  altered.  4.  ijenzoin  bubbled  without,  much 
fwelling,  was  fufed,  and  emitted  fumes  of  an  agreeable 
fmell,  though  not  refembling  the  tloi\ers  of  benzoin. 
A  night  or  partial  folution  feemed  to  take  place.  'J'he 
benzoin  was  fofter  and  of  a  darker  colour  than  before, 
and  the  tallow  lefs  conliltent.  5.  Common  refin  unites 
very  readily  with  melted  tallow,  and  forms  a  more 
fufible  compound  than  the  tallow  itfelf.  6.  Camphor 
melts  eafdy  in  tallow,  vnthout  altering  its  appearance. 
When  the  tallow  is  near  boiling,  camphoric  fumes  tly 
off.  The  compound  appeared  more  (nrfible  than  tal- 
low. 1.  The  acid  or  flo^vers  of  benzoin  dilTolves  in 
great  quantities  ivithout  any  ebullition  or  commotion. 
Much  fmoke  arifes  from  the  compound,  which  does 
not  fmell  like  the  acid  of  benzoin.  Talloiv  alone  does 
not  fume  at  a  low  heat,  though  it  emits  a  fmell  fome- 
thing  hke  that  of  oil-olive.  When  the  proportion  of 
the  acid  was  confiderable,  fmall  needled  cryllals  ap- 
peared as  the  temperature  diminillied.  The  appear- 
ances of  feparation  are  different  according  to  the  quan- 
tity of  acid.  The  compound  has  the  hardnefs  and  con- 
liftence  of  firm  foap,  and  is  partially  tranfparent.  8. 
Vitriolated  tartar,  nitre,  white  fugar,  cream  of  tartar, 
cryftallized  borax,  and  the  faU  fold  in  the  markets  un- 
der the  name  of  fait  of  lemons,  but  which  is  fuppofed 
to  be  the  effential  fait  of  forrel,  or  vegetable  alkali 
fuperfaturated  with  acid  of  fugar,  were  refpeflively 
tried  (vithout  any  obvious  mutual  a6lion  or  change  of 
properties  in  the  talloiv.  9  Calcined  magnefia  render- 
ed tallow  opake  and  turbid,  but  did  not  feem  to  diffolve. 
Its  effeft  refembled  that  of  lime. 

"  It  is  propofed  to  try  the  oxigenated  acetous  acid, 
or  radical  vinegar  •,  the  acid  of  ants,  of  fugar,  of  borax, 
of  galls,  the  tanning  princij-le,  the  ferous  and  gelati- 
nous animal  matter,  the  fecula  of  \'egetables,  vegetable 
gluten,  bird-lime,  and  other  principles,  either  by  direft 
or  indireft  application.  The  objeft,  in  a  commercial 
point  of  view,  is  entitled  to  an  extenfive  and  afliduous 
inveiligation.  Chemifts  in  general  fuppofe  the  hard- 
nefs or  lefs  fufibilily  of  wax  to  arife  from  oxygen,  and 
to  this  objedl  it  may  perhaps  be  advantageous  to  direft 
a  certain  portion  of  the  inquiry.  The  metallic  falts 
and  calces  are  the  combinations  from  which  this  prin- 
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ciple  is  mod  commonly  obtained  ;  but  the  combin?.- 
tions  of  thcfe  wilh  fat  oils  have  hitherto  afforded  little  '• 
promife  of  the  improvement  here  fought.  The  fub- 
jetl  is  however  fo  little  known,  that  experiments  of 
the  loofeil  and  molt  conjeilural  kind  are  by  no  means 
to  be  defpifed." 

L:  !-:i'iy  ,7  Candle  ,vr  «  m^.u  spO'krif  f.'eciric'ilx.This 
method,  which  is  an  invention  of  Dr  Ingenhouiz,  is 
recorded  in  the  Phil.  Tranf.  ^'ol.  Ixviii.  It  is  doiic  by 
a  fmall  phial,  having  eight  or  ten  inches  of  meiallic 
coaling-,  or  even  leis,  charged  with  ele£lriciiy,  which 
may  be  done  at  any  time  of  the  night  by  a  perfou 
who  has  an  elcdric  macliine  in  his  room.  "  When  I 
have  occafioi;  to  light  a  candle,"  fays  he,  "  I  charge 
a  fmall  coated  vial,  whofe  knob  is  bent  out^vards,  (b 
as  to  han^;  a  little  over  the  body  of  the  phial  ;  ihen  I 
wrap  fome  loofe  cotton  over  the  extremiiy  ot  a  long 
brafs  pin  or  a  wire,  fo  as  to  flick  moderately  faft  to 
its  fubftance.  I  next  roll  this  extremity  ot  the  pin 
wrapped  up  with  cotton  in  fome  fine  powder  of  relin, 
(which  I  always  keep  in  readinefs  upon  the  table  for 
this  purpofe,  either  in  a  wide-mouthed  phial  or  ii  a. 
loofe  paper)  ;  this  being  done,  I  apply  the  extremity 
of  the  pin  or  wire  to  the  external  coating  ot  the  char- 
ged phial,  and  bring  as  quickly  as  poffible  the  other 
extremity  wrapped  round  \\ilh  cotton  to  the  knob  : 
the  powder  of  relin  takes  fire,  and  communicates  its 
flame  to  the  cotton,  and  both  together  burn  long  e- 
nough  to  light  a  candle.  As  I  do  not  want  more  than 
half  a  minute  to  light  my  candle  in  this  \vay,  I  find  it 
a  readier  method  than  kindling  it  by  a  flint  and  iteel, 
or  calling  a  fervant.  I  have  found  that  powder  of 
white  or  yellow  refin  lights  eafier  than  than  of  broi\'n. 
T\iefirir,a  'ycopodii  may  be  ufed  for  the  fame  puqjofe  : 
but  it  is  not  fo  good  as  the  powder  of  refin,  becaufe  it 
does  not  take  fire  quite  fo  readily,  requiring  a  ttronger 
fpark  not  to  mifs  :  befides,  it  is  foon  burnt  auay.  By 
dipping  the  cotton  in  oil  of  turpentine,  the  fame  ef- 
fett  may  be  as  readily  obtained,  if  you  take  a  jar  fome- 
what  greater  in  lize.  This  oil  will  inflame  fo  much  the 
readier  if  you  ftrew  a  few  fine  particles  of  brafs  upon  it. 
The  pin  dull  is  the  belt  for  this  purpofe  ;  but  as  this 
oil  is  fcattered  about  by  the  explofion,  and  ^vhen  kind- 
led fills  the  room  with  much  more  fmoke  than  the 
powder  of  refin,  I  prefer  the  lall." 

Candle-Sow/' 1,  a  name  given  to  fmall  glafs  bubbles, 
having  a  neck  about  an  inch  long,  with  a  very  flender 
bore,  by  means  of  which  a  fmall  quantity  of  water  is 
introduced  into  them,  and  the  orifice  afterwards  clofed 
up.  This  ftalk  being  put  through  the  ^vick  of  a  burn- 
ing candle,  the  \'icinity  of  the  flame  foon  rarefies  the 
water  into  Iteam,  by  the  elallicity  of  which  the  gla(s 
is  broken  with  a  loud  crack. 

Candle  is  alfo  a  term  of  medicine,  and  is  reckoned 
among  the  inltruments  of  furgery.  Thus  the  carJcIa 
Jumeii',ov  ihe  idridf.'a  tj)-'  siiffilu  ■jtf"yai:i.  is  a  mafs  of 
an  oblong  form,  confilling  of  odoriferous  powders  mix- 
ed up  with  a  third  or  more  of  the  charcoal  of  willow 
or  lime  tree,  and  reduced  to  a  proper  confillence  with 
a  mucilage  of  gum  tragacauth,  labdanum,  or  turpen- 
tine. It  is  intended  to  excite  a  grateful  fmell  vsith- 
out  any  flame,  to  correft  the  air,  to  fortify  the  brain, 
and  to  excite  the  fpirits. 

M,a  caua  Candle,  the  fame  with  Bougie. 

Candle.  Sale  or  auftion  by  inch  of  candle,  is  when 
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Candle-      a  fmall  piece  of  candle,  being  lighted,  the  byflanders 
b^ffy       are  allo'.ved  to  bid  for  the  mcrchandife  that  is  felling  ; 
but  the   moment  the  candle  is  out,  the  commodity  is 
adjudged  to  the  laft  bidder. 

There  is  alfo  an  excommunication  by  inch  of  can- 
dle ;  when  the  finner  is  allowed  to  come  to  repentance 
while  a  candle  continues  burning  5  but  after  it  is  con- 
firaied,  he  remains  excommunicated  to  all  intents  and 
purpofes. 

Rusr.-  CaxDLES,  ufcd  in  different  parts  of  England, 
are  made  of  the  pith  of  a  fort  of  ruflies,  peeled  or  ftrip- 
ped  of  the  fkin,  except  on  one  fide,  and  dipped  In  melt- 
ed greafe. 

CandlE-H'''.oi7',  flips  of  pine  about  the  thicknefs  of  a 
finger,  ufed  in  New  England  and  other  colonies  to 
burn  inllead  of  candles,  giving  a  very  good  light.  The 
French  inhabitants  of  Tortuga  ufe  flips  of  yellow  fan- 
tal-'.vood  for  the  fame  purpofe,  and  imder  the  fame  de- 
nomination, which  yields  a  clear  tiarae  though  of  a 
green  colour. 

CANDLEBERRY  tree.  See  Myrica,  Botany 
Index. 

CANDLEMAS,  a  feaft  of  the  church  held  on  the 
fecond  day  of  February,  in  honoiur  of  the  purification 
of  the  Virgin  Mary.  It  is  borrowed  from  the  praftice 
of  the  ancient  Chrillians,  who  on  that  day  uied  abun- 
dance of  lights  both  in  their  churches  and  proceffions, 
in  memory,  as  is  fuppofed,  of  our  Saviour's  being  on 
that  day  declared  by  Simon  "  to  be  a  light  to  lighten 
the  Gentiles."  In  imitation  of  this  cuftom,  the  Roman- 
catholics  on  this  day  confecrate  all  the  tapers  and 
candles  which  they  ufe  in  their  churches  during  the 
whole  year.  At  Rome,  the  Pope  performs  that  ce- 
remony himfelf-,  and  diHributes  wax -candles  to  the 
cardinals  and  others,  who  carry  them  in  proceffion 
through  the  great  hall  of  the  Pope's  palace.  This 
ceremony  ^vas  prohibited  in  England  by  an  order  of 
council  in  1548. 

Candlemas,  (2d.  Feb.)  is  made  one  of  the  four 
terms  of  the  year  for  paying  and  receiving  rents  or 
borrowed  money,  &c.— In  the  courts  of  la\\-.  Candle- 
mas term  begins  15th  January,  and  ends  3d  February. 
CANDLESTICK,  an  in'.lniment  to  hold  a  candle, 
made  in  different  forms,  and  of  all  forts  of  matter. 

The  golden  candleftick  was  one  of  the  facred  uten- 
lils  made  by  Mofes  to  be  placed  in  the  Je\viih  taber- 
nacle. It  was  made  of  hammered  gold,  a  talent  in 
weight.  It  confided  of  feven  branches  fupported  by 
a  bafe  or  foot.  Thefe  branches  were  adorned  at  equal 
dillances  with  fix  flowers  like  lilies,  and  with  as  many 
bo^vls  and  knobs  placed  alternately.  Upon  the  ftock 
an4  fix  branches  of  the  candle  flick  were  the  golden 
lamps,  which  were  immovable,  wherein  were  put  oil 
and  cotton. 

Thefe  leven  lamps  were  lighted  every  e\'ening,  and 
extinguilhed  every  morninq.  The  lamps  hcd  their  tongs 
or  fiiuffers  to  draw  the  cotton  in  or  out,  and  dishes 
underneath  them  to  receive  the  fparks  or  droppings  of 
the  oil.  This  candlellick  ^vas  placed  in  the  antichamber 
of  the  faniihiary  on  the  foutli  fide,  and  ferved  to  illu- 
minate the  altar  of  perflmie  and  the  tabernacle  of  the 
ihew-bread.  When  Solomon  had  built  the  temple  of 
the  Lord,  he  placed  in  it  ten  golden  candlcllicks  of  the 
fame  lorm  as  that  defcribed  by  Mofes,  five  on  the  north 
and  five  on  the  Ibuth  fide  of  the   holy  ;    But  after  the 
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Babylonifh  captivity,  the  golden  candleftick  was  again      Candy, 
placed   in  the   temple,   as  it  had  been   before   in  the  * 

tabernacle  by  Moles,  'i'his  facred  utenfil,  upon  the 
deftruclion  of  the  temple  by  the  Romans,  ivas  lodged 
in  the  temple  of  Peace  built  by  ^'efpafian  ;  anr!  the  re- 
prefentation  of  it  is  flill  to  be  ieen  on  the  triumphal 
arch  at  the  foot  of  Mount  Palatine,  on  which  Vefpafian's 
triumph  is  dehneated. 

CANDY,  a  large  kingdom  of  Afia,  in  the  ifland 
of  Ceylon.  It  contains  about  a  quarter  of  the  illand  ; 
ai\d  as  it  is  encompalTed  «ith  high  mountains,  and  co- 
vered ^vith  thick  foreils,  through  which  the  roads  and 
paths  are  narrow  and  difficult,  the  king  has  them 
guarded  to  prevent  his  fubjetls  from  going  into  other 
countries.  It  is  full  of  hills,  from  whence  rivulets  pro- 
ceed ivhich  are  full  of  filh ;  but  as  they  run  among  the 
rocks,  they  are  not  fit  for  boats  :  however,  the  inhabi- 
tants are  very  dexterous  in  turning  them  to  water 
their  land,  which  is  fruitful  in  rice,^  pulle,  and  hemp. 

Since  the  illand  of  Ceylon  fell  into  the  hands  of  the 
Engllfh,  we  have  obtained  fiillcr  information  refpeding 
it.      Mr  Percival,  who  has  publillied  an  account  of  this 
illand,  mentions  the  jealoufy,   both  of  the  Dutch  and 
of  the  natives,  as  difficulties  which  could  not  have  been 
eauly  furmounted  by  travellers  while  it  remained  fub- 
jeft  to  Holland  *.   "  The  interior  of  the  illand  (he  fays),  *  Arcnuitr 
owing  to  the  jealoufy  of  the  Dutch,  has  been  little  ex-    c/Cey.an, 
plored   by   Europeans ;  and   any  traveller  who  might      P-  ^  3- 
have  obtained  the  permilTion  of  the  Dutch  to  vifit  it, 
could  not  have  executed  his  purpofe   from  the  jealoufy 
of  the  natives.      Since  the  Candians  have   been  driven 
by  their  invaders  into  the  mountains  of  the  interior,  it 
has  been  their  pohcy  carefully  to  prevent  any   Europe- 
an from   feeing   thofe  objefls  ivhich  might  tempt   the 
avarice  of  his  countrymen,   or  from  obierving  the  ap- 
proaches by  which  an  ai-my  could  penetrate  their  raoun- 
tahis.      If  an  European  by  any  accident  was  carried  in- 
to their  territories,   they  took  every  precaution  to  pre- 
vent   him    from  efcaping  :    and    tlie    gxiards,  ftatioi-ed 
everywhere  at  the  approaches,  joined  to  the  wide  and 
pathlefs  woods  which  divide  the  interior  from  the  coalt, 
rendered  fuch  an  attempt  ahnofl  completely  deiperate. 
When  an  ambaffador  was  fent  from  any  Eujopean  go- 
vernment to  tlie  king  of  Candy,  he  was  watched  with 
all   that   flriftncfs   and  jealoufy,   which   the   fufpicious 
temper   of  uncivilized    nations    dictates.     In    an    em- 
baffy  vvhich  I  attended  to  the  court  of  that  monarch,, 
I  had  an  opportunity  of  obfer\ing   how  careful  the  na- 
tives ^vere  to  prevent  flrangers  from  making  any  ob- 
fer\'ations.     Mr   Boyd,  -ivho  about   tiventy  years   ago 
"(vent  on  a  fimilar  embaiTy,  was  ivatched  with  the  fame 
particular  clrcumfpeftion  ;   and  has  therefore  been  able 
to  add  little  to  cur  (lock  of  knowledge  concerning  the 
interior. 

"  The  dominions  of  the  native  prince  are  complete- 
ly cut  off  on  all  fides  from  thofe  of  the  Em-opcans  by 
almoft  impenetrable  ivoods  anc'  mountains.  'I"he  paffes 
i\hich  lead  through  thefe  to  the  coalls  are  extremely 
lleep  and  dithcult,  and  fcarcely  known  even  by  the 
natives  themfelves.  As  foon  as  we  advance  from  ten 
to  tvventy  miles  from  the  coafts,  a  country  prefcnts  it- 
felf  greatly  differing  from  the  fea  coalf,  both  in  foil, 
climate,  and  appearance.  After  afcending  the  moun- 
tains and  palFmg  the  n-oods,  we  find  ourfelves  in  the 
midft  of  a  country  not   advanced  many  flages  beyond 
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Candy.  the  firft  flatc  of  improvement,  and  -ivhich  we  are  afto- 
"~~v  niihed   to   find  in  the  neighbourhsod  of  the  highly  cul- 

tivated fields  \vhich  Ihrround  Columbo.  As  we  ad\'ance 
towards  the  centrfe  of  the  illand,  the  country  gradually 
rifes,  and  the  ^voods  and  mountains  which  leparatc  the 
feveral  parts  of  the  country  become  more  fteep  and  im- 
pervious. 

"  It  is  in  the  raidft  of  thefe  fafhielTes  that  the  native 
prince  ftill  preferves  thofe  remains  of  territory  and 
power  which  have  been  left  him  by  fucceflive  invaders. 
His  dominions  are  no^v  much  reduced  in  fize  ;  for  be- 
fides  the  ^vhole  of  the  lea  coalls  wliich  were  of  any  va- 
lue, the  Dutch,  in  their  various  attacks  during  the  laft 
century,  have  contrived  to  get  into  their  power  every 
traft  from  \vhich  they  could  derive  either  emolument 
or  fecurity.  Thofe  provinces  which  ftill  remain  to 
him,  are  Nourecalva  and  Hotcourly  towards  the  north 
and  north-v.-eft  ;  ^vhile  Mainly,  comprehending  the 
diilrifts  of  Blntana,  Velas,  and  Panoa,  with  a  few 
others,  occupy  thofe  parts  more  to  the  eaftward.  To 
the  fouth-eaft  hes  Ou\Tah,  a  pro\'ince  of  feme  note,  and 
giving  the  king  one  of  his  titles.  'I'he  weltcm  parts 
are  chiefiy  included  in  the  provinces  of  Cotemal  and 
Hotteracorley.  Thefe  different  provinces  are  fubdi- 
%'ided  into  corles  or  dlllricls,  and  entirely  belong  to 
the  native  prince.  It  is  needless  to  recount  the  names 
of  thofe  diviiions  wliich  ftretch  to^vards  the  fea-coalf, 
and  are  noiv  chiefly  in  oui'  poflelTion. 

"  In  the  hrghelt  and  molt  centrical  part  of  the  native 
king's  dominions  lie  the  corles  or  counties  of  Oudanor 
and  Tatanour,  in  ivhich  are  fituated  the  two  principal 
cities.  Thefe  counties  take  the  pre-eminence  of  all  the 
reft,  and  are  both  better  cultivated,  and  more  populoa', 
than  any  of  the  other  diftrifts,  and  are  diftinguifhed  by 
the  general  name  of  Conde  Udda  ;  corde  or  conde  in 
the  native  language  fignifying  a  mountain,  and  udda 
the  greateft  or  higheft. 

"  This  pronnce  of  Conde  Udda  is  even  more  inaccef- 
fible  than  the  others,  and  forms  as  it  ^vere  a  feparate 
kin?;dom  of  itfelf.  On  every  fide  it  is  furrounded  by 
lotty  mountains  covered  with  wood,  and  the  paths  by 
which  it  is  entered  feem  little  more  than  the  tracks  of 
^vild  bealls.  Guards  are  ftationed  all  around  to  pre- 
vent bolh  entrance  and  efcape  ^  for  defence  they  might 
feem  entirely  fuperfluous,  did  we  not  recoiled!  that  the 
perfevcrance  of  the  Dutch  overcame  all  thefe  obllacles, 
and  forced  a  way  into  the  very  centre  of  this  natural 
fortification.''' 

Candy,  a  town  of  Afia,  and  capital  of  a  kingdom 
of  the  fame  name,  in  the  illand  of  Ceylon.  It  has  been 
often  bunit  by  the  Portuguefe,  ivhen  they  were  mafters 
of  thefe  coalfs.  It  is  fituated  E.  Long.  79.  12.  N. 
Lat.  ".  35. 

We  have  the  foUo^-ing  defcnption  of  Candy  by  Mr 
Percival,  whom  we  have  already  quoted,  and  who  at- 
tended an  embafiy  to  the  king. 

"  In  the  did  rift  of  Tatanour  lies  Candy,  the  royal 
refidence  and  the  capital  of  the  native  prince's  domi- 
nions. It  is  -fituated  at  the  diftance  of  80  miles  from 
Columbo,  and  twice  as  far  from  Trincomalee,  in  the 
midst  of  lofty  and  fteep  hills  covered  with  thick  jun- 
gle. The  narrow  and  difficult  paifes  by  which  it  is 
approached  are  interfefted  i\-ith  thick  hedges  of  thorn  ; 
and  hedges  of  the  fame  fort  are  drawn  round  the  hills 


in  the  vicinity  of  Candy  like  lines  of  circumvallation. 
'Ihrough  them  the  only  paiTage  is  by  gates  of  the  fame 
tliorny  materials,  fo  contrived  as  to  be  drauTi  up  and 
let  down  by  ropes.  When  the  C;mdians  are  obliged 
■to  retreat  within  thefe  barriers,  they  cut  the  ropes,  and 
then  it  is  impolTible  to  force  a  pa*Vage  except  by  burn- 
ing down  the  gates,  which  from  their  green  Ifate, 
and  the  conJfant  annoyance  ot  the  enemy  iheltertd 
behind  them,  would  prove  an  enterprifc  of  time  and 
difficulty.  Theie  hedge-rows  fornt  the  chief  fortifica- 
tions of  Candy.  The  Malivagonga  alio  nearly  fur- 
rounds  the  hill  on  ^vhich  it  flands  :  that  river  is  here 
broad,  rockv,  and  rapid  ;  a  very  11  rift  guard  is  kept 
on  it,  and  every  one  who  paffes  or  repaffes  is  clofely 
watched  and  examined. 

"  'J'he  city  itfelf  is  a  poor  miferable-looking  place, 
finrouiided  by  a  mud  wall  of  no  ftreng'.h  whatever. 
It  has  been  feveral  times  burnt  by  Europeans,  and 
was  once  deferted  by  the  king,  who  retired  to  a  more 
inaccelhble  part  of  his  dominions.  It  is  upon  occafion 
of  the  embaify  of  General  Macdo^val,  that  any  infor- 
mation concerning  the  prefent  llate  of  Candy  has  been 
obtained  ;  and  even  then  it  could  be  little  more  than 
guefled  at,  as  the  ambaffador  and  his  fuite  were  ad- 
mitted only  by  torch-light,  and  always  retired  before 
break  of  day.  From  what  could  then  be  obfcrved, 
the  city  confills  of  a  long  firaggling  ftreet  built  on 
the  declivity  of  a  hill ;  the  houles  mean  and  loiv,  but 
with  their  foundations  raifed  in  fuch  a  manner  above 
the  level  of  the  11  reel  that  they  appear  quite  lofty  to 
paffengers.  The  reafon  of  this  extraordinary  tafte  is 
to  enable  the  king  to  hold  his  alTembhes  of  the  people 
and  to  ha\'e  his  elephant  and  buffalo  fights  in  the 
ftreet,  ^nthout  interfering  i\ith  the  houfes.  When 
the  king  paffes  along  the  ftreet,  none  of  the  inha- 
bitants are  alloived  to  appear  before  their  houfes, 
or  the  paths  on  a  level  with  them,  as  that  would 
be  attended  with  the  heinous  indecorum  of  placing 
a  fubjeft  higher  than  the  prince  delcended  of  the 
fun, 

"  At  the  upper  end  of  this  ftreet,  ftands  the  palace, 
a  poor  manfion  for  the  abode  of  a  king.  It  is  fur- 
rounded  with  high  ftone  walls,  and  confifts  of  two 
fquares,  one  v.-ithin  the  other.  In  the  inner  of  thefe 
are  the  royal  apartments,  and  it  Is  there  that  the  court 
is  held  and  audiences  given.  The  exterior  of  the  pa- 
lace and  the  reit  of  the  city  could  be  but  very  par- 
tially obferved  by  thofe  who  attended  General  Mac- 
dowal,  owing  to  the  preffure  of  the  crowd,  and  the 
dazzhng  glare  of  the  torches.  By  e^'ery  account  in- 
deed ^vliich  I  have  heard.  Candy  contains  nothing 
worthy  of  notice,  and  from  the  \vant  of  either  wealth 
or  induliry  among  the  inhabitants,  it  is  not  indeed 
to  be  expefted  that  any  thing  could  be  met  with  ii» 
this  firaggling  village  to  attraft  the  attention  of  the 
traveller." 

Candy,  or  Sugar-Cnndy,  a  preparation  of  fugar  made 
by  melting  and  cryftalUzing  it  fix  or  feven  times  over, 
to  render  it  hard  or  tranfparent.  It  is  of  three  kinds, 
white,  yellow,  and  red.  'l"he  white  comes  from  the 
loaf-iugar,  the  yellow  from  the  caflbnado,  and  the  red 
frcwn  the  raufcavado. 

CANDYING,   the    aft   of    preferving   fmiples   in 

fubflance,    by  boiling  them  in  fugar.      The    perfor- 
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mance  of  this  originally  belonged  to  the  apolhecaries, 
but  is  now  become  a  part  of  the  bufmefs  of  the  con- 
fectioner. 

CANE,  See  Arundo  and  Calamus,  Botany 
Index. 

Cane,  denotes  alfo  a  walking  ftick.  It  is  cuftoraary 
to  adorn  it  ivith  a  head  of  gold,  filver,  agate,  &c. 
Some  are  without  knots,  and  very  fmooth  and  even  •, 
others  are  full  of  knots  about  Vxo  inches  dillance  from 
one  another.  Thefe  laii  have  veiy  little  elalliciiy,  and 
will  not  bend  fo  well  as  -the  others. 

Canes  of  Bengal  are  the  moll  beauLiftd  which  the 
Europeans  bring  into  Europe.  Some  of  them  are  fo 
fine,  that  people  work  them  into  bowls  or  veffels,  wliich 
being  vamilhed  over  in  the  infide,  with  black  or  yel- 
low lacca,  will  hold  Hquors  as  well  as  glafs  or  China 
ware  doesj  and  the  Indians  ufe  them  for  that  pur- 
pofe. 

Cane  is  alfo  the  name  of  a  long  meafure,  which  dif- 
fers according  to  the  feveral  countries  where  it  is  ufed. 
At  Naples  the  cane  is  equ4l  to  ~i  feet  3^  inches  Eng- 
Eih  meafure  :  the  cane  of  Thouloufe  and  the  Upper 
Languedoc,  is  equal  to  the  varre  of  Arragon,  and 
contains  five  feet  Si  inches ;  at  Montpellier,  Provence, 
Dauphiny,  and  the  Lower  Languedoc,  to  fix  Englilh 
feet  55-  inches. 

CANEA,  a  confiderable  to^\-n  of  the  illand  of  Can- 
dia,  ivhere  a  balhaw  refides.  It  was  built  by  the  Ve- 
netians, and  occupies  part  of  the  fite  of  the  ancient 
CyDONIA.  It  is  but  about  two  miles  in  compafs  ;  en- 
circled on  the  land  fide  with  a  fingle  wall,  extremely 
thick  ;  and  defended  by  a  broad  and  deep  ditch,  cut 
through  a  bed  of  rock,  which  extends  all  around  the 
wall.  By  cutting  it  iHll  deeper,  they  might  caufe  the 
fea  to  flow  round  its  ramparts  ;  on  which  they  have 
i-aifed  high  platforms,  that  their  great  guns  might 
command  a  -ivider  extent  of  the  adjacent  plain.  The 
city  has  only  one  gate,  the  gate  of  Retirao,  protefted 
by  a  half-moon  battery,  wlrich  is  the  only  exterior  fort. 
The  fide  ^vhich  faces  the  fca  is  the  beft  fortified.  On 
the  left  of  the  harbour  are  four  batteries,  riilug  one  above 
another,  and  planted  with  a  niunber  of  large  cannons 
of  ca  <  metal,  marked  vnlh  the  arms  of  Venice.  The 
firli  of  thefe  battei-ies  Hands  clofe  on  the  brink  of  the 
fea.  The  right  fide  of  tjje  harbour  is  defended  only 
by  a  ftrong  wall,  extending  along  a  chain  of  pointed 
rocks  which  it  is  dangerous  for  drips  to  approach.  At 
the  extremity  of  liiis  wall,  there  is  an  old  callle,  falling 
into  ruins.  Beneath  that  caflle,  the  Venetians  had  im- 
menfe  arfenals,  vaulted  with  ftone.  Each  of  thefe 
vaults  was  of  fufficient  length,  breadth,  and  height,  to 
ferve  as  a  ivork-ihop  for  building  a  iiup  of  the  Une. 
The  ground  is  Hoping,  and  the  outeimDll  part  of  thefe 
capacious  arfenals  is  on  a  level  with  tho  fea  j  fo  that  it 
■was  very  eafy  to  launch  the  (hips  built  there  into  the 
water.  The  Turks  are  fulTering  that  magnificent  work 
to  fall  into  ruins. 

The  city  of  Canea  is  laid  out  on  a  fine  plan.  The 
llreels  are  large  and  Ihaight  ;  and  the  fquares  adorned 
with  fountains.  There  are  no  remarkable  buildings 
in  it.  Moft  of  the  houfes  are  flat-roofed,  and  have  on- 
ly one  ftory.  Thofe  contiguous  to  the  harbour  are 
adorned  vn\\\  galleries,  from  which  you  enjoy  a  de- 
lightful profpecl.  From  the  windows  you  difcover 
the  large  bay  formed  bel^vesn  Cape  Spada  and  Cape 
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Melee,  and  all  the  fliips  that  are  entering  in  or  paf-  Cmella. 
fing  out.  The  harbour,  at  prefent,  receives  (hips  of 
200  tons  burden ;  and  it  might  be  enlarged  fo  as  to 
admit  the  largell  frigates.  Its  mouth  is  expofed  to  the 
violence  of  the  norlh  winds,  which  fometimes  fwell  the 
billows  above  the  ramparts.  But,  as  it  is  narrow,  and 
the  bottom  is  good,  Ihips  that  are  well  moored  run  no 
danger.  At  the  time  ivhen  Tournefort  vifited  Crete, 
Canea  did  not  contain  more  than  five  or  fix  thoufand 
inhabitants.  But,  at  prelenl,  when  the  gates  of  Gira- 
Petra,  Candi,  and  Reiimo,  are  choaked  up,  the  mer- 
chants have  retired  to  Canea  ;  and  it  is  reckoned  to 
contain  1(3,000  fouls.  The  environs  of  the  town  are  ad- 
mirable ;  being  adorned  with  forefts  of  olive-trees  mix- 
ed -ivith  fields,  vineyards,  gardens,  and  brooks  border- 
ed with  myrtle-trees  and  laurel-rofes.  The  chief  re- 
venue of  this  town  confills  in  oil-olive.  E.  Long.  24. 
15.  N.  Lat.  35.  28. 

CANELLA.  See  Botany  Intlex. 
CANELLE,  or  Can£  Land,  a  large  couirtry  In  the 
ifland  of  Ceylon,  called  formerly  the  kingdom  if  ('orfr. 
It  contains  a  great  number  of  cantons,  the  principal  of 
which  are  occupied  by  the  Dutch.  1  he  chief  riches  of 
this  country  confift  in  cinnamon,  of  which  there  are 
large  forells.  There  are  five  toi\Tis  on  the  coail,  fome 
forts,  and  a  great  number  of  harbours.  'I'he  relt  of 
the  country  is  inhabited  by  the  natives  ;  and  there  are 
feveral  rich  mines,  from  whence  they  get  rubies,  fap- 
pliires,  topazes,  cats  eyes,  and  ieveral  other  precious 
Hones. 

CANEPHOR^,  in  Grecian  antiquity,  virgins  who 
ivhen  they  became  marriageable,  prefented  certain  brf- 
kets  ftdl  of  little  curiofities  to  Diana,  in  order  to  get 
leave  to  depart  out  of  her  train,  and  change  their  state 
of  Ufe. 

CANEPHORIA,  in  Grecian  antiquity,  a  ceremo- 
ny which  made  part  of  a  feast,  celebrated  by  the  Athe- 
nian virgins  on  the  eve  of  their  marriage-day.  At 
Athens  the  cancphoria  confilled  in  this,  that  the  maid, 
conducted  by  her  father  and  mother,  went  to  the  '.em- 
ple  of  ivlinerva,  cari-jing  with  her  a  baiket  full  of  pre- 
fents  to  engage  the  goddefs  to  make  the  marriage- 
Hate  happy  ;  or,  as  the  fcholiaft  of  Theocritus  has  it, 
the  baiket  was  intended  as  a  kind  of  honourable 
amends  made  to  that  goddefs,  the  proteftrix  of  virgi- 
nity, for  abandoning  her  party  ;  or  as  a  ceremony  to 
appeafe  her  wrath.  Suidas  calls  it  a  feftival  in  honour 
of  Diana. 

Canlphoria  is  alfo  the  name  of  a  feftival  in  ho- 
nour of  Bacchus,  celebrated  particularly  by  the  Athe^ 
nians,  on  which  the  young  maids  carried  golden  baf- 
kets  fldl  of  fiuit,  -ivhich  balkets  were  covered,  to  con- 
ceal the  rayftery  from  the  uninitiated. 

CANES,  in  Egypt  and  other  eaftem  countries,  a 
poor  fort  of  buildings  for  the  reception  of  ft  rangers  and 
travellers.  People  are  accommodated  in  thele  with  % 
room  at  a  frnall  price,  but  with  no  other  neceflaries  j 
fo  that,  excepting  the  room,  there  are  no  greater  ac- 
commodations in  thefe  houfes  than  in  the  defer  is,  only 
that  there  is  a  maiket  near. 

Canes  Viiintici,  in  yj.  tronomy,  the  Greyhounds,  t^vo 
new  conftellations,  firft  eilablilhed  by  Hevehus, -between 
the  tail  of  the  Great  Bear  and  Boote's  arms,  above 
the  Coma  Berenices.  The  firft  is  called  as  erion,  bc^ 
ing  that  next  the  Bear's  tail ;   the  other  chara.     They 
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Caneto      comprehend  23  flars,    of    which  Tycho  only  obferv- 
II  ed  two.     1  he   longitudes   and    latitudes  of   each    are 

Cangiagio.    given  by  Hevelius.     In    the    Brililh    Catalogue  they 
•  are  25. 

CANETO,  a  ftrong  town  of  Italy  in  the  duchy 
of  Mantua,  ieated  on  the  -jriver  Oglio,  which  was 
taken  by  the  Imperialifts  in  1701,  by  the  French  in 
n02,  afterwards  by  the  Imperialills,  and  then  by 
the  French  in  1705.  E.  Long.  10.  45.  N.  Lat.  40. 
55. 

CANGA,  in  the  Chinefe  affairs,  a  wooden  clog 
borne  on  the  neck,  by  way  of  punilhmenl  for  divers 
offences.  The  canga  is  compofed  of  two  pieces  of 
wood  notched,  to  receive  the  criminal's  neck  ;  the  load 
lies  on  his  ihoulders,  and  is  more  or  leis  hea\'y  accord- 
ing to  the  quality  of  his  offence.  Some  cangas  weigh 
aoolb.  ;  the  generality  from  50  to  60.  The  manda- 
rins condemn  to  the  punilhment  of  the  canga.  Sen- 
tence of  death  is  fometimes  changed  for  this  kind  of 
punilhment. 

CANGE,  Charles  tw  Fresne,  Sieur  du,  one  of 
the  moft  learned  writers  of  his  time,  was  born  at  A- 
miens  in  IdOl,  and  ftudied  at  the  .lefuits  college  in 
that  city.  Aftenvards  he  applied  himfelf  to  the  lludy 
of  the  law  at  Orleans,  and  gained  great  reputation  by 
his  works  ;  among  which  are,  1.  The  hillory  of  the 
empire  of  Contlantinople  under  the  French  emperors. 
2.  John  Cinnamus's  fix  books  of  the  hi  iory  of  the 
affairs  of  .lohn  and  Manuel  Comnenus,  in  Greek  and 
Latin,  with  hiftorical  and  philological  notes.  3.  G/os- 
lariiim  ad  Sciif>to'-(s  midne  tl  infiine  Loiinitans. 

CANGI,  Ceangi,  or  Carigti' i,  anciently  a  people 
of  Britain,  concerning  whofe  fituations  antiquaries  have- 
been  much  perplexed.  They  are  all  the  lame  people. 
Camden  difcovered  fome  traces  of  them  in  many  dif- 
ferent and  diftant  places,  as  in  Somerfetfliire,  Wales, 
Derbylhire,  and  Chelhire ;  and  he  might  have  found 
as  plain  veltiges  of  them  in  Devonlliire,  Dorfetthire, 
Effex,  Wiltlliire,  &c.  Mr  Horfley  and  others  are  no 
lefs  perplexed  and  undetermined  in  their  opinions  on 
this  fubjeiS.  But  Mr  Baxter  leems  to  have  difcovered 
the  true  caufe  of  all  this  perplexity,  by  obferving  that 
the  Cangi  or  Ceangi  were  not  a  diftinft  nation  feated 
in  one  particular  place,  but  fuch  of  the  youth  of  many 
different  nations  as  were  employed  in  parturage,  in 
feeding  the  flocks  and  herds  of  their  refpeclive  tribes. 
Almoit  all  the  ancient  nations  of  Britain  had  their 
ceangi,  their  pailoriiia  pubes,  the  keepers  of  their  llocks 
and  herds,  who  ranged  about  the  country  in  great  num- 
bers, as  they  were  inviled  by  the  feafon  and  plenty  of 
pafture  for  their  cattle.  This  is  the  reafon  that  velti- 
ges of  their  name  are  to  be  found  in  lo  many  different 
parts  of  Britain  ;  but  chiefly  in  thofe  parts  which  are 
moft  fit  for  pafturage.  Thefe  ceangi  of  the  different 
Britilh  nations,  naturally  brave,  and  rendered  ftill  more 
hardy  by  their  way  of  life,  were  conftantly  armed  for 
the  proteftion  of  their  flocks  from  wild  beafts  ;  and 
thefe  arms  they  occafionally  employed  in  the  defence 
of  their  countiy  and  their  liberty. 

C  VNGIAtilO,  or  Ca:i;hiasi  1  udovico,  one  of 
the  moft  eminent  of  the  Genoefe  painters,  was  born 
in  1527.  His  works  at  Genoa  are  very  numerous; 
and  he  was  employed  by  the  king  of  Spain  to  adorn 
part  of  the  Efcurial.  It  is  remarked  of  him,  that  he 
was  not   only   a  moft   expeditious  and  rapid  painter, 


but  alfo  that  he  v.'orked  equally  well  with  both  hands ; 
and  by  that  unufual  power  he  executed  more  defigns, 
and  finilhed  more  grand  works  with  his  owni  pencils, 
in  a  much  Ihorter  Lime,  than  moft  o'.her  artifts  could 
do  with  Icveral  afllftanis.     He  died  in  1685. 

In  the  royal  coUeftion  at  Paris  there  is  a  Sleeping 
Cupid,  as  large  as  life,  and  likewiie  Judith  with  her 
attendant,  which  arc  painted  by  Cangiagio,  and  are  an 
honour  to  that  mailer.  And  in  the  Pembroke  collec- 
tion at  Wilton  is  a  pifture,  reputed  the  ivork  of  Can- 
giagio, reprefoiting  Chrift  bearing  his  crol's. 

CANICULA,  is  a  name  proper  io  one  of  the  >  ftars 
of  the  conftellalion  tr-nit  rriaj.r,  called  alfo  fmiply  the 
e/'iif  liar ;  by  the  Greeks  ft[<^i»;,  ■'ii'ius.  Canicula  is 
the  tenth  in  order  in  the  Britannic  catalogue ;  in 
Tycho's  and  Ptolemy's  it  is  the  fecond.  It  is  fituated 
in  the  mouth  of  the  conftellation  ;  and  is  of  the  firft 
magnitude,  being  the  la^geft  and  brightcft  of  all  the 
ftars  in  the  heavens.  From  the  riling  of  this  ftar  not 
colraically,  or  ^rith  the  fun,  but  heliacally,  that  is,  its 
emerlion  from  the  fun's  rays,  which  now  happens  about 
the  15th  day  of  Augull,  the  ancients  reckoned  their 
dies  caniciiia'ts,  or  dog  days.  'I'he  Egyptians  and  E- 
tlriopians  began  their  year  at  the  rifmg  of  the  Canicula, 
reckoning  to  its  rife  again  the  next  year,  which  is 
called  the  n-inui  canarius,  or  canicular  year.  This  year 
confifted  ordinarily  of  365  days,  and  every  fourth  year 
of  366,  by  wliich  it  nvas  accommodated  to  the  civil 
year.  The  reafon  of  their  choice  of  the  Canicida  be- 
fore the  other  ftars  to  compuie  tiieir  time  by,  Avas  not 
only  the  fup:rior  brightneis  of  that  ftar,  but  becaufe 
its  heliacal  rifing  was  in  Egypt  a  time  of  lingular  note,_ 
as  falling  on  the  greateft  augmentation  of  the  Nile, 
the  reputed  father  of  Egypt.  Epheilion  adds,  that, 
from  the  afpeft  and  colour  of  Canicula,  the  Egyptians 
drew  prognoftics  concerning  the  rife  of  the  Nile  ;  and, 
according  to  Florus,  predicted  the  future  ttate  of  the 
year  ;  fo  that  the  firft  riling  of  this  ftar  was  annually 
obferved  with  great  attention. 

CANICULUM,  or  Caniculus,  in  the  Byzantine 
antiquities,  a  golden  ftandilh  or  ink  veffel,  decorated 
with  precious  ftones,  wherein  was  kept  the  facred  cn- 
cnusuim,  or  red  ink,  wherewith  the  emperors  ligned  their 
decrees,  letters,  &c.  The  word  is  L>y  lome  derived 
from  cniiis.  or  c.iniculus  ;  alluding  to  the  figure  of  a  dog 
which  it  reprefented,  or  rather  becaufe  it  was  fupported 
by  the  figures  of  dogs.  The  caniculum  was  under  the 
care  of  a  particular  officer  of  ftate. 

CANINA,  the  north  part  of  the  ancient  Epirus,  a 
province  of  Greece,  which  noiv  belongs  10  the  Turks, 
and  lies  off  the  entrance  of  the  gulf  of  Venice.  The 
principal  town  is  of  the  fame  name,  and  is  feated  on  the 
fea  coart,  at  the  foot  of  the  mountains  of  Chimera. 
E.  Lone.  1  9.  25.  N.  Lat.  40.  55. 

CANINANA,  in  Z<o/ogy,  the  name  of  a  fpecles  of 
ferpent  found  in  America,  and  efteemed  one  of  the  lefs 
poifonous  kinds.  It  grows  to  about  two  feet  long  ;  and 
is  green  on  the  back,  and  yelloiv  on  the  belly.  It  feeds 
on  eggs  and  fmall  birds  ;  the  natives  cut  off  the  head 
and  tail,  and  eat  the  body  as  a  delicate  dilh. 

CANINE,  whatever  partakes  of,  or  has  any  rela^ 
tion  lo,  the  nature  of  a  dog. 

Casit^e  yt/p/>etitt;  amounts  to  much  the  fame  with. 
Bulimy. 

Canine  Madness.     See  M£DIC1N£  Index. 
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Cakike  Teetl\  are  two  fliarp-edged  teetti  in  each 
jaw  ;  one  on  eacli  llde,  placed  bet^veen  the  incifores  and 
molares. 

CANINI,  John  Angei.o  and  Marc  Anthosy, 
Liothers  and  Romans,  celebrated  for  their  love  of  an- 
tiquities. John  excelled  in  defigns  for  engraving  on 
fioiics,  particularly  heads  ;  Marc  engraved  them.  Tliey 
were  encouraged  by  Colbert  to  publiih  a  fucceflion 
of  heads  of  the  heroes  and  great  men  of  antiquity, 
defigned  from  medals,  antique  Hones,  and  other  an- 
cient remains ;  but  John  died  at  Rome  foon  after  the 
work  was  begun  :  Pilarc  Anthony,  however,  procured 
.iflillance,  fmilhed  and  pabliihed  it  in  Italian  in  1S6P. 
Tlie  cuts  of  this  edition  \vere  engraved  by  Canini,  Pi- 
card,  and  Valet;  and  a  curious  explanation  is  gi%'en, 
which  difcovers  the  Ikill  of  the  Caninis  in  hiflory  ai|d 
mythology.  The  French  edition  of  Amllerdam,  in 
1731,  is  fpurious. 

CANIS,  or  DOG.  See  Mam^talia  Index. 
Cams  Mojo-,  the  Great  Dog,  in  /Jsiroiiomy,  a  con- 
flellation  of  the  fouthern  hcmifphere,  belo'.v  Orion's 
feet,  though  fomewhat  to  the  wellivard  of  him ; 
whofe  ftars  Ptolemy  makes  29  •,  Tycho  obfervcd  on- 
ly 13  ;  Hevelius  21  ;  in  the  Britannic  catalogue  they 
are  31. 

Cams  Mi' or,  the  Little  Dog,  in  /litrono7ny,  a  conftel- 
lation  of  th.e  northern  hemifphere  •,  called  alfo  by  the 
Greeks,  Procyon,  and  by  the  Latins  .-!niecan  i  and 
Caniciiln.  The  ifars  in  the  conrtellation  Canis  Minor, 
are  in  Ptolemy's  catalogue,  2  ;  in  Tycho's,  5  ;  in  He- 
velius's,    13  ; 'and  in  the  Britilh  catalogue,   14. 

CANISIUS,  Henry,  a  native  of  Nimeguen,  and 
one  of  the  moft  learned  men  of  his  time,  ^vas  profeflbr 
of  canon  la^v  at  Ingollladt ;  and  wrote  a  great  number 
of  books;  the  principal  of  which  are,  1.  Siimma  Juris 
C(inon!a.  2.  Avtiqine  Lectiona,  a  very  valuable  work. 
He  died  in  1G09. 

CANITZ,  the  baron  of,  a  German  poet  and 
flatcfman,  was  of  an  ancient  and  illullrious  family  in 
Brandenburg,  and  bom  at  Berhn  in  163-1,  five  months 
after  his  father's  death.  After  his  early  ftudies,  he 
travelled  to  France,  Italy,  Holland,  and  England  ;  and 
upon  his  return  to  his  country,  was  charged  with  im- 
portant negotiations  by  Frederic  II.  Frederic  III 
employed  him  alfo.  Canltz  united  the  flatefman  with 
the  poet  ;  and  was  converfant  in  many  languages,  dead 
as  well  as  li\an<T.  His  German  poems  were  publillied 
for  the  tenth  time,  1750,  in  8vo.  He  is  faid  to  have 
taken  Horr.ce  for  his  model,  and  to  have  written  purely 
and  delicately.  But  he  did  not  content  himfelf  %vith 
barely  cultivating  the  fine  arts  in  himfelf ;  he  gave 
all  the  encouragement  he  could  to  them  in  others. 
He  died  at  Berlin,  in  16PP,  privy  counfellor  of  l^ate, 
aged  -i3. 

CANKER,  a  difeafe  incident  to  trees,  proceeding 
chiefly  from  the  nature  of  the  foil.  It  makes  the  bark 
rot  and  fall.  If  the  canker  be  in  a  bough,  cut  it  off; 
'in  a  large  bough,  at  fome  diftance  from  the  ftem  ;  in  a 
fmall  one,  dole  to  it ;  but  for  over  hot  ftrong  ground, 
the  ground  is  to  be  cooled  about  the  roots  with  pond 
mud  and  cow  dung. 

Canker,  among  farriers.     See  Farriery  Index. 
CANNA,  Indian  reed.  See  Botany  Index. 
CANNABIS,  Hemp.     See  Botany  Index. 
]"rom  the  leaves  of  hemp  pounded   and   boiled   in 


%vater,  the  natives  of  the  Eaft  Indies  prepare  an  intoxi-     Cannse. 
eating  liquor  of  which  they  are  very  fond.     The  plant,  ■'~~' 

when  frelh,  has  a  rank  narcotic  fmell ;  the  water  in 
which  the  llalks  are  foaked,  in  order  to  feparate  the 
tough  rind  for  mechanic  ufes,  is  faid  to  be  ^'iolently 
poifonous,  and  to  produce  its  effefts  almoll  as  foon  as 
drank.  'I"he  feeds  alfo  have  fome  fmell  of  the  herb, 
and  their  talle  is  unttuous  and  fweetilh  :  they  are 
recommended,  boiled  in  milk,  or  triturated  with  wa- 
ter into  an  emullion,  againft  coughs,  heat  of  urine,  and 
tlie  like.  They  are  alio  faid  to  be  ufefid  in  inconti- 
nence of  urine,  and  for  reftraining  venereal  appetites  ; 
but  experience  docs  not  warrant  their  ha\'ing  any  vir- 
tues of  that  kind. 

CANN^,  in  /Ancient  Ge^grajhy,  a  town  of  Apulia 
on  the  Adriatic,  at  the  mouth  of  the  river  Aufidus, 
rendered  famous  by  a  terrible  overthro^v  which  the 
Romans  here  received  from  the  Carthaghiians  under 
Hannibal.  The  Roman  confuis,  Emilias  Paulus  and 
Terentlus  Varro,  being  authorized  by  the  fenate  to 
quit  the  defenlive  plan,  and  flake  the  fortunes  of  the 
republic  on  the  chance  of  a  battle,  marched  from  Canu- 
fium,  and  encamped  a  few  miles  eaft,  in  two  unequal 
divilions,  with  the  Aufidus  betn-een  them.  In  this  po- 
fition  they  meant  to  ^vait  for  an  opportunity  of  enga- 
ging to  ad\'antage  ;  but  Hannibal,  whofe  critical  fitua- 
tion  in  a  delolated  country,  ivithout  refuge  or  allies, 
could  admit  of  no  delay,  found  means  to  inflame  the 
vs.nity  of  Varro  by  fome  trivial  advantages  in  Ikirmilhes 
between  the  light  horfe.  The  Roman,  elated  with  this 
fuccefs,  determined  to  bring  matters  to  a  fpeedy  con- 
clufion  ;  but,  finding  the  ground  on  the  fouth  fide  too 
confined  for  the  operations  of  fo  large  an  army,  crofTed 
the  river  ;  and  Varro,  reiling  his  right  ■\ving-  upon  tlie 
Aufidus,  drew  out  his  forces  in  the  plain.  Hannibal, 
^vhofe  head-quarters  were  at  Cannie,  no  iooner  per- 
ceived the  enemy  in  motion,  than  he  forded  the  water 
below,  and  marlhalled  liis  troops  in  a  line  oppofite  to 
that  of  liis  adverlaries. 

The  Romans  -(vere  vaftly  fuperior  in  number  to  the 
Carthaginians  ;  but  the  latter  were  iuperior  in  cavalry. 
The  army  of  the  former,  conlilring  of  87,000  men, 
was  drawn  up  in  the  ufual  nranner ;  the  ha  Had  in  the 
firfl  line,  the  pri»ci/ies  in  the  fecond,  and  the  iriarii  in 
the  third.  The  cavalry  \vere  polled  on  the  ■wings. — 
On  the  right,  the  Roman  knights  flanked  the  legio- 
naries ;  on  the  left,  the  cavalry  bf  the  allies  covered 
their  ov\ti  infantry.  The  two  confuis  commanded  tlie 
two  wings,  Emilias  the  right,  and  Terenrius  the  left  ; 
and  the  two  proconfuls,  ServiHus  and  Attilius,  the  main 
body.  On  the  other  hand,  Hannibal,  ivhofe  army 
conlllled  of  40,000  foot  and  10,000  horfe,  placed  his 
Gaulilh  and  Spaniih  cavalry  in  his  left  vving,  to  face 
the  Roman  knights  ;  and  the  Numidian  horfe  in  his 
right,  over-againit  the  cavalry  of  the  allies  of  Rome. 
As  to  his  infantry,  he  divided  the  African  battalions 
into  two  bodies  ;  one  of  which  he  polled  near  the  Gaul- 
ilh and  Spaniih  horfe,  the  otiier  near  the  Numidian. 
Between  thefe  two  bodies  iver-e  placed  on  one  fide  the 
Gaulilh,  on  the  other  the  Spaniih  infantry,  draun  up 
in  fuch  a  manner  as  to  iorm  an  obtufe  angle  projefting 
a  confiderable  ^vay  beyond  the  tivo  wings.  Behind 
this  line  lie  dre^v  up  a  fecond  which  had  no  projec- 
tion. Afdrubal  commanded  the  left  wing  ;  Maherbal 
the  right ;   and  Hannibal   himfelf,   with   his   brother 
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Canns.  Mago,  tiic  main  body.  He  had  alfo  taken  care  to  poll 
"•"•v  ■'  himlelf  in  fuch  a  manner,  that  the  wind  Viillurni/s, 
which  riles  at  certain  ilated  times,  fliould  blow  direflly 
in  the  faces  of  the  Romans  during  tlic  fight,  and  cover 
them  with  dull.  The  onfet  was  begun  by  the  light- 
arraed  infantry  5  the  Romans  dilcharging  their  jave- 
lins, and  the  balearcs  their  ftones,  with  pretty  equal 
luccefs  •,  neverthelefs,  the  conlul  iEmilius  was  wounded. 
— Then  the  Roman  cavalry  in  the  right  wing  ad- 
^-anced  againll  the  Gauliih  and  Spaniih  in  Hannibal's 
left.  As  they  were  (hut  in  by  the  river  Aufidus  on 
one  fide,  and  by  their  infantry  on  the  other,  they  did 
not  fight,  as  ufual,  by  charging  and  wheeling  oft",  and 
then  reluming  to  the  charge  •,  but  continued  fighting 
eich  man  againll  liis  adverlary,  till  one  of  them  was 
killed  or  retired.  After  they  had  made  prodigious 
cftbrts  on  both  fides  to  overbear  each  other,  they  all 
on  a  fudden  dilmounted,  and  fought  on  foot  with 
great  fury.  In  this  attack  the  Gauls  and  Spaniards 
foon  prevailed  ;  put  the  Romans  to  the  route ;  and,  pur- 
fuing  them  along  the  river,  flrewed  the  ground  with 
their  dead  bodies,  Afdrubal  giving  no  quarter.  This 
aftion  was  fcarce  over,  when  the  infantry  on  both  fides 
advanced.  Tlie  Romans  firft  fell  upon  the  Spaniards 
and  Gauls,  who,  as  already  oblerved,  formed  a  kind  of 
triangle  projefting  beyond  the  two  ivings.  Thefe 
gave  ground,  and,  purfuant  to  Hannibal's  directions, 
lunk  into  the  void  fpace  in  their  rear  ;  by  which  means 
they  infenfibly  brought  the  Romans  into  the  centre  of 
the  African  infantiy  j  and  then  the  fugitives  rallying, 
attacked  them  in  front,  while  the  Africans  charged 
them  in  both  flanks.  The  Romans  being,  by  this  art- 
ful retreat,  dravi-n  into  the  fnare  and  furrounded,  no 
longer  kept  their  ranks,  but  formed  feveral  platoons 
in  order  to  face  every  ^vny.  ^milius,  who  was  on  tlie 
right  wing,  feeing  the  danger  of  the  main  body,  at  the, 
head  of  his  legionaries  a61ed  the  part  both  of  a  foldier 
and  general,  penetrating  into  the  heart  of  the  enemy's 
battalions,  and  cutting  great  numbers  of  them  in  pieces. 
All  the  Roman  cavalry  that  were  left,  attended  the 
brave  conful  on  foot  •,  and,  encouraged  by  his  example, 
fought  like  men  in  defpair.  But,  in  the  mean  time, 
Afdrubal,  at  the  head  of  a  detachment  of  Gaulifli  and 
Spaniih  infantry  brought  from  the  centre,  attacked 
j'Emilius's  legionaries  with  fuch  fury,  that  they  %vere 
forced  to  give  ground  and  tly  :  the  conful,  being  all 
covered  inth  ■(vounds,  ■(vas  at  latrl  killed  by  fome  of  the 
enemy  who  did  not  know  him.  In  the  main  body, 
the  Romans,  though  invelled  on  all  fides,  continued  to 
fell  their  lives  dear  ;  fighting  in  platoons,  and  making 
a  great  llaughter  of  the  enemy.  But  being  at  length 
overpo^^•ered,  and  diiheartened  by  the  death  of  the  two 
proconluls,  Servilius  and  Attilius,  who  headed  them, 
they  diiperfed  and  tied,  fome  to  the  ri."jht,  and  others  to 
the  left,  as  they  could  find  opportuTiity  ;  but  the  Nu- 
midian  horfe  cut  mod  of  them  in  pieces  :  the  ivhole 
plain  was  covered  ■i\-ith  heaps  of  dead  bodies,  infomuch 
that  Hannibal  himfelf,  thinking  the  butchtry  too  ter- 
rible, ordered  his  men  to  put  a  Itop  to  it. — There  is 
a  great  dlfagreenxcnt  among  authors  as  to  the  number 
of  Romans  killed  and  taken  at  the  battle  of  Canna". 
According  to  Li\'y,  the  republic  lofi  50,000  men,  in- 
cluding the  auxiliaries.  According  to  Polybius,  of 
6000  Roman  horfe,  only  70  efcaped  to  Venufia  with 
Terentius  Varro,  and'  3C0  of  the  auxiliary  horfe.     As 


to  the  infantry,  that  wriler  tells  us,  that  70,000  of  the        Cani-w 
Roman  foot  died  on   the  field  of  battle  fighting  like  11 

brave  men  ;  and  that  13,000  were  made  prifoners.  *i»""'-'"- 
According  to  Dionyfius  of  HalicaniaiTus,  of  6000 
horfe,  only  370  efcaped  the  general  fiaughter,  and  of 
80,000  foot,  3000  only  were  left.  The  moll  moderate 
computation  makes  the  number  of  Romans  killed  to 
amount  to  45,000.  The  icene  of  aftion  is  marked 
out  to  polleritv,  by  the  name  of  Fezzo  di  San^ue, 
"  Field  of  Blood." 

Thefe  plains  have  more  than  once,  fince  the  Punic 
war,  afforded  room  for  men  to  accomplifh  their  mutual 
dellruftion.  Melo  of  Bari,  after  railing  the  ftandard 
of  revolt  again  the  Greek  emperors,  and  defeating 
their  generals  in  feveral  engagements,  was  at  lall  rout- 
ed here  in  1019,  by  the  Catapan  Bolanus.  Out  of 
250  Norman  adventurers,  the  floiver  of  Melo's  army, 
only  ten  efcaped  the  fiaughter  of  that  day.  In  1201, 
the  archbidiop  of  Palermo  and  his  rebellious  aflbciates, 
who  had  taken  advantage  of  the  nonage  of  Frederick 
of  Swabia,  were  cut  to  pieces  at  Cannae  by  Walter  dc 
Brlenne,  fent  by  the  Pope  to  defend  the  young  king's 
dominions. 

The  traces  of  the  to'.\"n  of  Cannae  are  very  faint, 
confining  of  fragments  of  altars,  cornices,  gates,  walls, 
vaults,  and  under-ground  granaries.  It  was  dellroyed 
the  year  before  the  battle  :  but,  being  rebuilt,  became 
an  epiicopal  fee  in  the  infancy  of  Chrillianity.  It  was 
again  ruined  in  the  fixth  century,  but  feems  to  have 
fubfided  in  a  humble  Hate  many  ages  later  ;  for  we 
read  of  its  contending  with  Barletta  for  the  territory 
^vh^ch  till  then  had  been  enjoyed  in  common  by  them  ; 
and  in  1234,  Charles  I.  ilVued  an  edift  for  divid- 
ing the  lands,  to  prevent  all  future  litigation.  The 
profperity  of  the  towns  along  the  coafi,  which  increaf- 
ed  in  \vealth  and  population  by  embarkations  of  the 
crufades  and  by  traffic,  proved  the  annihilation  of  the 
great  inland  cities  ;  and  Canme  was  probably  aban- 
doned entirely  before  the  end  of  the  tliirteenth  cen- 
tury. 

CANNEOUINS,  in  commerce,  white  cotton  cloths 
brought  from  the  Eafl  Indies.  They  are  a  proper 
commodity  for  trading  on  the  coafl  of  Guinea,  parti- 
cularly about  the  rivers  Senegal  and  Gambia.  'I'hefe 
linens  are  folded  fquare-wife,  and  are  about  eight  ells 
long. 

CANNEL  COAL.     See  Mineralogy  Index. 

CANNES,  a  to^vn  of  France,  in  Provence,  and  in 
the  viguerle  of  Grafle,  feated  on  the  coafl  of  the  Me- 
diterranean fea,  with  a  harbour  and  a  caftle.  E.  Long. 
7.  7.  N.  Lat.  43.  34. 

CANNIBAL,  a  modem  term  for  an  anthropo- 
phagus  or  man-eater,  more  efpecially  in  the  Well  In- 
dies.    See  Anthropophagi. 

CANNON,  a  military  engine  for  throwing  balls, 
&c.  by  the  help  of  Gunpowder.  '    . 

The  invention  of  brafs  cannon  is  by  Laney  afcribed 
to  J.  Chven  :  he  fays,  that  they  were_  firll  kno^\Tl  in 
England  in  the  year  1535  ;  but  yet  acknowledges, 
that,  in  1346,  there  ivere  four  piecps  of  cannon  in  the 
Englifli  array  at  the  battle  of  Crefly,  and  that  thefe 
■(vere  the  firft  that  ivere  knov^-n  in  France.  And  Me- 
zeray  relaies,  that  King  Edward,  by  five  or  fix  pieces 
of  cannon,  ilruck  terror  into  the  French  army,  it  be- 
ing the  firll  time  they  had  feen  any  of  thefe  thunder- 
ing 
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ing  machines  •,  though  others  affirm  that  cannon  were 
knoT\Ti  alfo  in  France  at  the  fame  lime  ;  but  that  tlie 
French  king,  in  liis  hurry  to  attack  the  Englifli,  and 
in  confidence  of  victory,  left  all  his  cannon  behind  him 
as  ufelefs encumbrances  (See  Artillery).  The  Ger- 
mans carry  the  invention  farthei-  back,  and  attribute 
it  to  Albertus  Magnus,  a  Dominican  monk,  about  the 
year  1250.  Vodius  rejefts  all  thefe  opinions,  and  finds 
cannon  in  China  almoll  1700  years  ago.  According 
to  him,  they  were  mounted  by  the  emperor  Kitey  in 
the  year  of  Chri  83.  For  fiirther  particulars  of  their 
hiiioiy,  &c.  fee  Gun  and  Gunnery. 

For  the  calling  of  cannon,  fee  Foundery.  For 
their  different  parts,  proportions,  management,  ope- 
ration, and  effed,  fee  Gunnery. 

Cannon,  with  letter-founders  and  printers,  the 
name  of  the  large i!  fize  of  letters  they  ufe. 

CANNONADE,  the  apphcation  of  artillery  to 
the  purpofes  of  war,  or  the  direilion  of  its  efforts 
agai  '  feme  diilant  objeft  intended  to  be  feized  or 
deliroyed,  as  a  lliip,  battery,  or  fortrefs.  See  GuN- 
KERY. 

Since  a  large  (liip  of  war  may  be  confidered  as  a 
combination  of  iioating  batteries,  it  is  evident  that  the 
efiorts  of  her  artillery  mull  be  greatly  iuperior  to  thole 
of  a  fortrefs  on  the  fea  coall:  ;  that  is  to  fay,  in  gene- 
ral ;  becaufe,  on  fome  particular  occalions,  her  fitua- 
tion  may  be  extremely  dangerous,  and  her  cannonading 
ineffeftual.  Her  fuperiority  conlals  in  feveral  circum- 
ftances,  as  the  po^ver  ot  bringing  her  different  batte- 
ries to  converge  to  one  point ;  of  fhlfting  the  line  of 
her  attack  fo  as  to  do  the  greateil  polfible  execution 
againft  the  enemy,  or  to  lie  where  the  will  be  the  lead 
expofed  to  his  (hot  ;  and  chiefly  becaufe,  by  employ- 
ing a  much  greater  nimiber  of  cannon  againll  a  fort 
than  it  can  poffibly  return,  the  impreffion  of  her  arti- 
lery  againft  ftone  walls  foon  becomes  decifive  and  iiTe- 
filUble.  Befides  thefe  advantages  in  the  attack,  (he  is 
alfo  crreatly  fuperior  in  point  of  defence  ;  becaufe  the 
cannon  Ihot,  palling  with  rapidity  through  her  fides 
feldom  do  any  execuiion  out  of  the  line  of  their  flight, 
or  occafion  much  mlfchief  by  their  fplinters  ;  whereas 
they  very  foon  (hatter  and  deltroy  the  faces  of  a  para- 
pet, and  produce  incredible  havock  among  the  men  by 
the  fragments  of  the  ftones,  &c.  A  fliip  may  alfo  re- 
treat when  (he  finds  it  too  dangerous  to  remain  longer 
expofed  to  the  enemy's  fire,  or  when  her  own  fire  can- 
not produce  the  defired  effeft.  Finally,  The  fluctuating 
fituation  of  a  fliip,  and  of  the  element  on  ivhich  (he 
rells,  renders  the  effefts  of  bombs  very  uncertain,  and 
altogether  deftroys  the  eft'eft  of  the  ricochii,  or  rolling 
and  bounding  (hot,  wliich  is  fo  pemiciotis  and  de- 
ftruftive  in  a  fortrefs  or  land  engagement.  1  he  chief 
incoriveniency  to  which  a  (hip  is  expofed,  on  the  can- 
trary,  is,  that  the  low-laid  cannon  in  a  fort  near  the 
brink  of  the  fea,  may  ftrike  her  repeatedly  on  or  under 
the  furface  of  the  -(vater,  (b  as  to  fink  her  before  her 
cannonade  can  ha\e  any  confiderable  efficacy. 

CANO,  a  kingdom  of  Africa,  in  Negroland,  ^vith 
a  to^vn  of  the  lame  name.  It  is  bounded  by  Zaara  on 
the  north,  by  the  river  Niger  on  the  fouth,  the  King- 
dom of  Agades  on  the  ^veft,  and  that  of  Caflma  on  the 
eaft.  Some  of  the  inhabitants  are  herdfraen,  and  o- 
thers  till  the  groimd  and  dv.ell  in  \illages.  It  pioduces 
com,  rice,  and  cotton.     Here   are  alfo  many  deferts. 
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and  mountains  covered  with  ivoods,  in  which  are  wild     Canobia 
citrons   and    lemon  trees.     The   walls    and    houfcs   of  || 

the  tomi  are  made  of  clay,  and  the  principal  inha- 
bitants are  merchants.  E.  Long.  16.  IS.  N.  Lat. 
21.  5. 

CANOBIA,  a  town  of  Italy,  in  the  duchy  of  Mi- 
lan, feated  on  the  weflern  bank  of  Lago  Maggiore, 
or  the  Greater  Lake.  E.  Long.  8.  47.  N.  Lat. 
45.  55. 

CANOE,  a  fort  of  Indian  boat  or  velTel,  formed  of 
the  trunk  of  a  tree  hollo\ved,  and  fometimes  of  feveral 
pieces  of  the  bark  put  together. 

Canoes  are  of  various  lizes,  according  to  the  ufes 
for  ivliich  they  may  be  defigned,  or  the  countries 
wherein  they  are  formed.  The  largell  are  made  of  the 
cotton  tree  ;  fome  of  tliem  will  carry  between  20  and 
30  hogtheads  of  fugar  or  molafi'es.  Some  are  made  to 
carry  fail  :  and  for  this  purpolfe  are  lleeped  in  water 
till  they  become  pliant ;  after  which  their  fides  are  ex- 
tended, and  Itrong  beams  placed  bet^veen  them,  on 
ivhich  a  deck  is  aftenvards  laid  that  ferves  to  fupport 
their  fides.  The  other  iorts  very  rarely  carry  (ail,  un- 
lefs  when  going  before  the  wind  :  their  falls  are  made 
of  a  fort  of  lliort  filk  grafs  or  ruflies.  They  are  com- 
monly rowed  with  paddles,  -ivhich  are  pieces  of  light 
wood  fomewhat  referabling  a  com  (hovel ;  and,  inllead 
of  ro^^^ng  with  it  horizontally  like  an  oar,  they  ma- 
nage it  perpendicularly.  The  linall  canoes  are  very 
narrow,  having  only  room  for  one  perfon  in  breadth, 
and  (even  or  eight  lengthwife.  The  rowers,  who  are 
generally  American  favages,  are  very  expert  in  mana- 
ging their  paddles  uniformly,  and  in  balancing  the  ca- 
noes vn\h  their  bodies ;  which  ivould  be  dithcult  for  a 
flranger  to  do,  hoiv  well  accuftomed  foever  to  the  con- 
ducing of  European  boats,  becaufe  the  canoes  are  ex- 
tremely light,  and  liable  to  be  overturned.  The  Ame- 
rican Indians,  when  they  are  under  the  neceflity  of 
landing  to  avoid  a  water-fall,  or  of  crolTmg  the  land 
from  one  river  to  another,  carry  their  canoes  on  their 
heads,  till  they  arrive  at  a  place  where  they  can 
launch  them  again.  1'his  is  the  general  con(lru£tion 
of  canoes,  and  method  of  managing  them  :  but  fome 
nations  have  veflels  going  under  the  name  of  ca- 
noes, Avhich  differ  conllderably  from  the  above ;  as 
the  inhabitants  of  Greenland,  Hudfon's  bay,  Otaheite, 
&c. 

CANON,  a  perfon  ^vho  poffefles  a  prebend,  or  re- 
veuue  alloted  for  the  performance  of  di%"ince  fer%ice, 
in  a  cathedral,  or  collegiate  church. 

Canons  are  of  no  great  antiquity  :  Pafchier  obferves, 
that  the  name  canon  was  not  known  before  Charle- 
magne ;  at  leaft  the  firft  we  hear  of  are  in  Gregory  de 
Toui-s,  who  mentions  a  college  of  canons  inihliutcd  by 
Baldwin  XVI.  a-chbilhop  of  that  city,  in  the  time  of 
Clotharius  I.  The  common  opinion  attributes  the 
inrtitution  of  this  order  to  Chrodegangus,  bilhop  of 
Metz,  about  the  middle  of  the  eighth  century. 

Originally  canons  ^vere  only  priells,  or  inferior  ec- 
clefiailics,  who  lived  in  communiiy  j  rehding  by  the 
cathedral  church,  to  afTift  the  billiop ;  depending  en- 
tirely on  his  will  j  fupported  by  tlie  revenues  of  the 
bifhopric  ;  and  living  in  the  fame  houfc,  as  his  dome- 
ftics,  or  counfellors,  &c.  They  even  inheiiied  his 
moveables,  till  the  year  817,  when  this  was  prohibited 
by  the  coimcil  of  Aix-la-  Chapelle,  and  a  ne\v  rule  fub- 
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Carons.       flituted  in  the  place  of  that  which  had  been  appointed 
*  by   Chrodcgangus,    and   ivhich   was  obferved   for    the 

mofl  part  in  the  weft  till  the  12th  century.  Ey  de- 
grees, thefe  communities  of  priefls,  Ihaking  oft  tlieir 
dependence,  formed  feparate  bodies  ;  vdiereof  the  bi- 
fhops,  however,  -ivere  (lill  heads.  In  the  tenth  cen- 
tury, there  were  communities  or  congregations  of  the 
fame  kind,  eilablifhed  even  in  cities  wliere  there  were 
no  bifhops  :  ikefe  were  called  collegiates,  as  they  ufed 
the  terms  congregation  and  college  inditferently  :  the 
name  ch.apter,  now  given  to  thefe  bodies,  being  much 
more  modern.  Under  the  fecond  race  of  the  French 
kings,  the  canonical,  or  collegiate  life,  had  Iprcad  it- 
felf  all  over  the  country  ;  and  each  cathedral  had  its 
chapter,  diftin<5l  from  the  reft  of  the  clergy.  They 
had  the  name  canon  from  the  Greek  xavuv,  which  fig- 
nities  three  different  things  ;  a  rule,  a  penfion  or  fixed 
revenue  to  live  on,  and  a  catalogue  or  malricula  ;  all 
which  are  applicable  to  them. 

In  time,  the  canons  freed  themfelves  from  their 
rules,  the  obfervance  relaxed,  and,  at  length,  they 
ceafed  to  live  in  community  ;  yet  they  ftill  formed  bo- 
dies •,  pretending  to  other  fundlions  belides  the  cele- 
bration of  the  common  oflice  in  the  church  ;  yet  af- 
fiiming  the  rights  of  the  reft  of  the  clergy  :  making 
themfelves  as  a  neceffary  council  of  the  biihop  ;  taking 
upon  them  the  adminiftration  of  a  fee  during  a  vacan- 
cy, and  the  eletilion  of  a  bifhop  to  fupply  it.  There 
are  even  fome  chapters  exempt  from  the  jurifdiftion  of 
the  bifliop,  and  owning  no  head  but  their  dean.  Af- 
ter the  example  of  cathedral  chapters,  collegiate  ones 
alfo  continued  to  form  bodies,  after  they  had  abandon- 
ed living  in  conmiunity. 

Canons  are  of  various  kinds  j  as. 
Cardinal  Canons,  which  are  thofe  attached,  and,  as 
the  Latins  call  it,    incardinaii   to  a  church,    as  a  prieft 
is  to  a  parifh. 

Domicellary  Canons,  were  young  canons,  who,  not 
being  in  orders,  had  no  right  in  any  particular  chap- 
ters. 

Exfiectaiive  Canons,  were  fuch  as,  without  having 
any  revenue  or  prebend,  had  the  title  and  dignities  of 
canons,  a  voice  in  the  chapter,  and  a  place  in  the 
choir ;  till  fuch  time  as  a  prebend  fhould  fall. 

Foreign  Canons,  were  fuch  as  did  not  officiate  in  the 
canonries  to  which  they  belonged.  To  thefe  were  op- 
pofcd  mantionary  canons,  or  canons  reftdentiary. 

Lay  or  honorar'^  Canons,  are  fuch  among  the  laity 
as  have  been  admitted,  out  of  honour  and  refpect,  in- 
to fome  chapter  of  canons. 

Ri^u/ar  Canons,  are  canons  that  ftill  live  in  com- 
munity ;  and  ivho,  like  religious,  have,  in  procefs  of 
time,  to  the  praftice  of  their  rules,  added  the  folemn 
profe'Jion  of  vows.  They  are  called  regulars,  to  dif- 
tingullh  them  from  thofe  fecular  canons  who  abandon 
living  in  community,  and  at  the  fame  time  the  ob- 
fervance of  the  canons  made  as  the  rule  of  the  clergy, 
for  the  maintenance  of  the  ancient  difcipline.  7^he 
canons  flibflfted  in  their  fimplicity  till  the  eleventh, 
fome  fay  the  twelfth  century,  when  fome  of  them,  fe- 
parating  from  the  community,  took  wiih  them  the 
name  of  canons,  or  acephalous  priells,  becaufe  they 
declined  to  live  in  community  ^vlth  the  biiiiop  ;  a  id 
thofe  who  were  left  thenceforth  acquired  the  denomi- 
nation of  canons  regular,  and  adopted  moil  of  the  pro- 
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feftions  of  the  rule  of  St  Auguftine.     This  order  of  re-    Cmons. 
gular  canons  of   St  Auguftine   was   brought  into  Eng-  '~~*v~~ 
land  by  Adelwald,  confelTor    to  Henry  I.,  %vho  ererted 
a  priory   at    Noftel    in  Yorkfliire  ;     and    obtained    for 
them  the   church   of   Carlille  as  an  epifcopal  fee,    with 
the  priwlege  of  choofmg  their  o\s'n  biihop.     They  were 
iingularly  proteiSed  and   encouraged   by  Henry  I.  who 
gave  them   the   priory   of   Dunftable  in  110",    and  by 
(^ueen  Maud,  who,   in  the  follov\'ing  year,   gave  them 
the  priory  of  the  Holy  Trinity  in  London.     It  appears, 
that  under  the  reign  of  Edward  I.  they  had  fifty-three  ' 
priories. 

Tertiary  Canons,  thofe  who  had  only  the  third  part 
of  the  revenues  of  the  canonicate. 

Canon,  in  an  ecclefiaftical  fenfe,  is  a  law  or  rule 
either  of  dodrine  or  difcipline,  enafted  efpecially  by  a 
council,  and  confirmed  by  the  authority  of  the  fove- 
reign. 

Canons  are  properly  decifions  of  matters  of  religion  ; 
or  regulations  of  the  policy  and  difcipline  of  a  church, 
made  by  councils,  either  general,  national,  or  provin- 
cial. Such  are  the  canons  of  the  council  of  Nice  or 
Trent,   &c. 

There  have  been  various  collections  of  the  canons 
of  the  eaftern  councils ;  but  four  principal  ones,  each 
ampler  than  the  preceding.  The  firft,  according  to 
Ulher,  A.  D.  3S0,  containing  only  thofe  of  the  firft 
ecumenical  council,  and  the  firft  provincial  ones ;  they 
were  but  164  in  number.  To  thefe,  Dionyfius  Exi- 
guus,  in  the  year  520,  added  the  50  canons  of  the 
apoftlcs,  and  thofe  of  the  other  general  councils.  The 
Greek  canons  in  this  fecond  collection  end  vAth  thofe 
of  the  council  of  Chalcedon  ;  to  which  are  fubjoined 
thofe  of  the  council  of  Sardica,  and  the  African  coun- 
cils. The  fourth  and  laft  collection  comes  dovvm  as 
low  as  the  fecond  council  of  Nice  •,  and  it  is  on  this 
that  Balfamon  and  Zonaras  have  commented,. 

Aposioltcal  Canons,  are  thofe  which  have  been  ufu- 
ally  afcribed  to  St  Clement.  Bellarmin,  Baronius,  &c. 
wiU  have  them  to  be  genuine  canons  of  the  apoftles  : 
Catelerius  obfervcs,  that  they  cannot  be  afcribed  to  the 
apoftles  or  Clement,  becaufe  they  are  not  received  with 
other  books  of  Scripture,  are  not  quoted  by  the  writ- 
ers of  the  firft  ages,  and  contain  many  things  not  a- 
greeable  to  the  apoftolical  times  :  Hincmar,  De  Mar- 
ca,  Beveridge,  Sec.  take  them  to  be  framed  by  the 
bilhops  who  were  the  apoftles  difciples  in  the  fecond 
or  third  century  j  S.  Bafnage  is  of  opinion  that  they 
ivere  collected  by  an  anonymous  writer  in  the  fifth 
century  ;  but  Daille,  &c.  maintain  them  to  have  been 
forged  by  fome  heretic  in  the  fixlh  century  j  and  S. 
Bafnage  conjectures  that  fome  of  them  are  ancient, 
and  others  not  older  than  the  feventh  centuiy.  1'he 
Greek  church  allows  cuily  85  of  them,  and  the  Latins 
only  50  ;  though  there  are  S4  in  the  edition  given  of 
them  in  the  Corpus  Juris  Canonici, 

C\NON  is  alfo  ufed  for  the  authorized  catalogue  of 
the  facred  writings.     See  Bible. 

The  ancient  canon,  or  catalogue  of  the  books  of  the 
Old  Te  lament,  was  made  by  the  Je.vs,  and  is  ordina- 
rily ailributed  to  Ezra  ;  who  is  faid  to  have  dittri- 
buted  ihem  into  the  laiv,  the  propheis,  and  the  ha- 
giographa,  to  which  our  Saviour  refers,  Luke,  chap, 
xxiv.  ver.  44.  The  fame  divi.ion  is  alfo  mentioned  by 
Jofephus,  cont.  Appion. 
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Tliis  is  the  canon  allo^ved  to  have  been  follo^ved  by 
the  primitive  church,  till  the  council  of  Carthage  j 
and,  according  to  St  Jerome,  this  confifted  of  no  more 
than  22  books  ;  anfwering  to  the  number  of  the  He- 
brew alphabet  ;  though  at  prefent  they  areclaffed  into 
24  divifions,  containing  Genefis,  Exodus,  Leviticus, 
Numbers,  Deuteronomy,  Joilma,  Judges,  Samuel, 
Kings,  Ifaiah,  Jeremiah,  Ezekiel,  the  tivelve  minor 
prophets,  the  Pfalms,  the  Proverbs,  Job,  Canticles, 
Ruth,  Lamentations,  Ecclefialles,  Efther,  Daniel,  Ez- 
ra, compreliending  the  book  of  Nelieraiah  and  the 
Chronicles.  Hoivever,  this  order  is  not  univerfally 
obferved  either  among  Jews  or  Chril^ians  :  nor  were 
all  the  books  above  enumerated  admitted  into  the  ca- 
non in  Ezra's  time.  It  is  moft  likely,  fays  Dr  Pri- 
deaux,  that  the  t^vo  books  of  Chronicles,  Ezra,  Ne- 
hemiah,  Efther,  and  IMalachi,  were  added  in  the  time 
of  Simon  the  .luft,  when  the  canon  ^vas  completed. 
But  that  council  enlarged  the  canon  very  confiderably, 
taking  into  it  the  books  ivhicli  we  call  apocryphal  : 
■which  the  council  of  Trent  has  further  enforced,  en- 
joining all  tliele  to  be  received  as  books  of  Holy  Scrip- 
ture, upon  pain  of  anathema,  and  being  attainted  of 
herefy.  The  Romanifts,  in  defence  of  this  canon,  fay, 
that  it  is  the  fame  with  that  of  the  council  of  Hippo, 
held  in  393  ;  and  with  tliat  of  the  third  council  of 
Carthage,  in  391,  at  which  ivere  prefent  46  bilhops, 
and,  among  the  reft,  St  Auguftine  ;  who  declared  that 
they  received  it  from  their  fathers. 

Their  canon  of  the  New  Teftament  perfeftly  agrees 
with  ours.  It  coniifts  of  books  that  are  well  known  ; 
fome  of  which  have  been  univerfally  acknowledged  ; 
fuch  are  the  four  Gofpels,  the  Afts  of  the  Apoftles, 
thirteen  Epiftles  of  St  Paul,  one  Epiftle  of  St  Peter, 
and  one  Epiftle  of  St  John  ;  and  others,  concerning 
which  doubts  were  entertained,  but  which  were  after- 
wards received  as  genuine  ;  fuch  are  the  epiftle  to  the 
Hebrews,  that  of  James,  the  fecond  of  Peter,  the  fe- 
cond  and  third  of  John,  that  of  Jude,  and  the  Reve- 
lation. Thefe  books  were  written  at  different  times  ; 
and  they  are  authenticated,  not  by  the  decrees  of  coun- 
cils, or  infallible  authority,  but  by  fuch  kind  of  evi- 
dence as  is  thought  fufficient  in  the  cafe  of  any  other 
ancient  writings.  They  were  very  extenlively  difliifed  ; 
they  were  read  in  every  Chriilian  fociety  ;  they  were 
valued  and  preferved  with  care  by  the  firft  Chriftians  ; 
they  were  cited  by  Chriftian  writers  of  the  fecond, 
third,  and  fourth  century,  as  by  Irenaeus,  Clement  the 
Alexandrian,  Tertullian,  Origen,  Eufebius,  &c.  and 
their  genuinenefs  is  proved  by  the  teftimony  of  thofe 
who  were  contemporary  with  the  apoftles  themfelves, 
and  by  tradition.  The  four  Gofpels,  and  moft  of  the 
other  books  of  the  New  Teftament,  were  collefted 
eilher  by  one  of  the  apoftles,  or  fome  of  their  difci- 
ples  and  fucceflbrs,  before  the  end  of  the  firft  century. 
The  catalogue  of  canonical  books  fiimilhed  by  the 
more  ancient  Chriftian  writers,  as  Origen  about  the 
year  210,  Eufebius  and  Athanalius  in  315,  Epiphanius 
in  310,  Jerome  in  382,  Auftin  in  394,  and  many  o- 
thers,  agrees  with  that  which  is  now  received  among 
Chriftians.  For  the  time  of  writing  the  feveral  books 
of  the  New  Teftament,  fee  the  titles  of  the  books 
themfelves  ;   as  the  Gofpel  of  St  Matthew,   Mark, 

&.C. 

Some  of  the  fathers  diftinguifti  the  jnfpired  writings 


into  three  clatTes  ;  proto-canonical,  deutero-canonical, 
and  apocryphal. 

Paschnt  Canon,  a  table  of  the  moveable  feafts,  ftmv- 
ing  the  day  of  Eafter,  and  the  other  feafts  depending 
on  it,  for  a  cycle  of  19  years. 

The  pafchal  canon  is  luppofed  to  be  the  calculation 
of  Eufebius  of  Ctefarea,  and  to  have  been  done  by  or- 
der of  the  council  of  Nice. 

Canon,  in  monaftic  orders,  a  book  wherein  the  re- 
ligious of  every  convent  have  a  fair  traiifcript  of  the 
lilies  of  their  order,  frequently  read  among  them  as 
their  local  llatutes.  This  is  alto  called  retina,  as  con- 
taining the  rule  and  inftitution  of  their  order. 

The  canon  differs  from  the  miflale,  martyrologium, 
and  necrologium. 

Canon,  again,  is  ufed  for  the  catalogue  of  faints 
acknowledged  and  canonized  in  the  Roman  churcji. 

Canon  is  alio  ufed,  by  way  of  excellence,  in  the 
Roniilb  church,  for  the  fecret  ivords  of  the  mafs,  from 
the  preface  to  the  Pater- ;  in  the  middle  of  which  the 
prieft  confecrates  the  hoft.  The  common  opinion  is, 
that  the  canon  of  the  mais  commences  \vi\h  Te  hyrur, 
&c.  The  people  are  to  be  on  their  knees,  hearing  the 
canon  ;  and  are  to  rehearfe  it  to  themfelves,  fo  as  not 
to  be  heard. 

Canon,  in  the  ancient  mufic,  is  a  rule  or  method  of 
determining  the  intervals  of  notes. 

Ptolemy,  rcjedling  the  Ariftoxenian  way  of  meafur- 
ing  the  intervals  in  mufic,  by  the  magnitude  of  a  tone 
(which  was  fuppofed  to  be  formed  by  the  difference 
between  a  diapente  and  a  diateffaron),  thought  that 
mufical  intervals  ftiould  be  diltinguilhed,  according  to 
the  ratios  or  proportions  which  the  founds  terminating 
thofe  intervals  bear  to  one  another,  when  confidered 
according  to  their  degree  of  acutenefs  or  gravity ; 
which,  before  Ariftoxenus,  was  the  old  Pythagorean 
way.  He  therefore  made  tiie  diapafon  conlift  in  a 
double  ratio ;  the  diapente,  in  a  fefquialterate  ;  the 
dialeffaron,  in  a  fefquitertian  ;  and  tlie  tone  itfelf,  in 
a  fefquioftave  j  and  all  the  other  intervals,  according 
to  the  proportion  of  the  founds  that  terminate  them  : 
wherefore  taking  the  canon  (as  it  is  called)  for  a  de- 
terminate line  of  any  length,  he  fliows  how  this  ca- 
non is  to  be  cut  accordingly,  to  that  it  may  reprefent 
the  refpeftive  intervals  :  and  this  method  aniivers  ex- 
aftly  to  experiment,  in  the  different  lengths  of  muiical 
chords.  From  this  canon,  Ptolemy  and  his  followers 
have  been  called  Canonid ;  as  thofe  of  Ariftoxenus 
were  called  Muiici. 

Canon,  in  modem  mufic,  is  a  kind  of  fiigue,  which 
they  call  a  perpeliial fn^ue,  becaufe  the  different  pans 
beginning  one  after  another,  repeat  incelTanlly  the  fame 
air. 

Formerly,  fays  Zarlino,  they  placed,  at  the  head  of 
perpetual  fugues,  particular  directions  which  fhowed 
how  this  kind  of  fugues  was  to  be  fung  j  and  thefe  di- 
rections, being  properly  the  rules  by  which  perpetual 
fugues  were  compofed,  were  called  -  no',i,  rui.  >  or  ca- 
non r.  From  this  cuftom,  others  taking  the  title  for  the 
thing  fignified,  by  a  metonymy,  termed  this  kind  of 
compofition  crmi,.  Such  canons  as  are  compofed  with 
the  greateft  facility,  and  of  confequence  moft  generally 
ufed,  begin  the  fogue  either  with  the  oftave  or  the 
unifon  •,  that  is  to  fay,  that  every  part  repeats  in  the 
fame  tone  the  melody  of  the  preceding.     In  order  to 
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Caron.  form  a  canon  of  this  kind,  it  is  only  necefTary  for  the 
'~^  '  compofer  to  make  an  air  according  to  his  talle  ;  to  add 
in  fcore  as  many  parts  as  he  chooies,  where  the  voices 
in  oilave  or  uniform  lepcat  the  fame  melody  ;  then 
forming  a  fingle  air  from  all  thefc  parts  fuccellively  exe- 
cuted, to  try  whether  this  fucceiiion  may  form  an  en- 
tire piece  which  will  give  pleafure,  as  well  in  the  har- 
mony as  the  melody. 

In  order  to  execute  fucli  a  canrr,  he  who  fings  the 
firrt  part  begins  alone,  and  continues  till  the  air  is  fi- 
nilhed  ;  then  recommences  immediately,  without  any 
fuipenl'e  of  found  or  interruption  of  time  j  as  foon  as 
he  has  ended  the  firft  couplet,  which  ought  to  ferve 
for  the  perpetual  fubjeft  upon  which  the  whole  canon 
has  been  compoled,  the  fecond  part  begins  and  repeats 
the  fame  couplet,  whilll:  the  firll  who  had  begun  pur- 
fues  the  fecond  :  others  in  fuccefhon  begin  and  pro- 
ceed the  fame  way,  as  foon  as  he  who  precedes  has 
reached  the  end  of  the  firft  couplet.  Thus,  by  incef- 
fantly  recommencing,  an  univerfal  clofe  can  never  be 
found,  and  tlie  canon  may  be  repeated  as  long  as  the 
■    fingers  pleafe. 

A  perpetual  fugue  may  likewife  confift  of  parts  which 
begin  with  the  intervals  of  a  fourth  or  fifth  •,  or,  in 
other  words,  every  part  may  repeat  the  melody  of 
the  firft,  a  fourth  or  a  fifth  higher  or  lower.  It  is 
tlien  neceffary  that  the  whole  canon  Ihould  be  invent- 
ed di  prima  inten-zione,  as  the  Italians  fay ;  and  that 
(harps  or  flats  fhould  be  added  to  the  notes,  ivhofe  na- 
tural gradations  do  not  anfwer  exaftly,  by  a  fourth  or 
fifth,  to  the  melody  of  the  preceding  part,  and  pro- 
duce the  fame  intervals  with  itfelf.  Here  the  compo- 
fer cannot  pay  the  leaft  regard  to  modulation  ;  his  on- 
ly care  is,  that  the  melody  may  be  the  fame,  which 
'  renders  the  formation  of  a  canon  more  difficult ;  for  at 
every  time  when  any  part  refumes  the  fugue,  it  takes 
a  new  key  •,  it  changes  the  tone  almoft  at  every  note, 
and,  what  is  ftill  worfe,  no  part  is  at  the  fame  time 
found  in  the  fame  tone  mth  another ;  hence  it  is  that 
this  kind  of  canons,  in  other  refpefts  far  fi-om  being 
eafy  to  be  perufed,  never  produce  a  pleafing  effeft, 
ho^vever  good  the  harmony  may  be,  and  however  pro- 
perly it  may  be  lung. 

There  is  a  third  kind  of  canon,  but  very  fcarce,  as 
well  becaufe  it  is  extremely  difficult,  as  becaufe  it  is  for 
the  moft  part  incapable  of  gi\'ing  plealure,  and  can 
boaft  no  other  merit  but  the  pains  which  have  been 
thrown  away  in  its  compofition.  This  may  be  called 
a  double  canon  inverted,  as  well  by  the  inverfions  which 
are  praftifed  in  it  with  refpeft  to  the  melody  of  the 
parts,  as  by  thofe  which  are  found  among  the  parts 
themfelves  in  finging.  There  is  fuch  an  artifice  in 
this  kind  of  canon,  that,  whether  the  parts  be  fung  in 
their  natural  order,  or  whether  the  paper  in  which 
they  are  fet  be  turned  the  contrary  way,  to  fmg  them 
backward  from  the  end  to  the  beginning,  in  fuch  a 
manner  that  the  bafs  becomes  the  upper  part,  and  the 
reft  undergo  a  fimilar  change,  iHll  you  have  pretty  har- 
mony, and  ftill  a  regular  canon.  The  reader  may  con- 
fult  Roufleau's  Diftionary  in  this  article,  where  he  is 
referred  to  Plate  D.  fig.  11.  for  two  examples  of  ca- 
nons of  this  fort  extracted  from  Bontempi,  who  like- 
wife  gives  rules  for  their  compofition.  But  he  adds, 
that  the  time  principle  from  which  this  rule  is  deduced 
will  be,  found  at  the  word  Systeme,  in  his  account  of 


the  fyftem  of  Tartini,  to  which  we  muft  likewife  once       Canon, 
more  refer  the  reader  ;  as  a  quotation  of  fuch  length  ' 

mull  have  protrafted  our   article   to  an  enormous  ex- 
tent. 

To  form  a  canon,  in  which  the  harmony  may  be  a 
little  varied,  it  is  necelTary  that  the  parts  ihould  not 
foUow  each  other  in  a  iuccelTion  too  rapid,  and  that 
the  one  Ihould  only  begin  a  confiderable  time  after  the 
other.  Wlien  they  follow  one  another  fo  immediately 
as  at  the  diftance  ot  a  iemibreve  or  a  minim,  the  dura- 
tion is  not  fufficient  to  admit  a  great  number  of  chords, 
and  the  canon  muft  of  neceffity  exhibit  a  difagreeable 
monotony  ;  but  it  is  a  method  of  compofing,  without 
much  difficulty,  a  canon  in  as  many  parts  as  the  com- 
pofer choofes.  For  a  canon  of  four  bars  only,  will 
confift  of  eight  parts,  if  tliey  follow  each  other  at  the 
diftance  of  half  a  bar  ;  and  by  each  bar  which  is  add- 
ed, two  parts  will  conftantly  be  gained. 

The  emperor  Charles  VI.  who  was  a  great  mufician, 
and  corapofed  extremely  well,  took  much  pleafure  in 
compoilng  atid  fmging  canons.  Italy  is  ftill  replete  with 
moft  beautiful  canons  compofed  for  this  prince,  by  the 
beft  mafters  in  that  country.  To  what  has  been  faid 
by  RoulTeau,  we  need  only -fubjoin,  that  the  Englifti 
catch  and  the  Italian  canon  are  much  the  fame  •,  as  any 
intelligent  reader  may  perceive,  from  comparing  the 
ftrufture  and  execution  of  the  EngUfh  catch  with  the 
account  of  canons  which  has  now  been  given. 

Canox,  in  Geometry  and  Algebra,  a  general  rule 
for  the  folution  of  all  cafes  of  a  like  nature  with  the 
prefent  inquiry.  Thus  every  laft  ftep  of  an  equation 
is  a  canon  ;  and,  if  turned  into  words,  becomes  a  rule 
to  folve  all  queftions  of  the  fame  nature  with  that  pro- 
pofed. 

Canon  Law,  a  colleftion  of  ecclefiaftical  laws, 
ferving  as  the  rule  and  meafure  of  church-govern- 
ment. 

The  power  of  making  laws  was  exercifed  by  the 
church  before  the  Roman  empire  became  Chriftian. 
The  canon  law  that  obtained  throughout  the  weft,  till 
the  12th  century,  was  the  collt6lion  of  canons  made 
by  Dionyfius  Exiguus  in  520,  the  capitularies  of  Char- 
lemagne, and  the  decrees  of  the  popes  from  Sircius  to 
Anaftafius. 

The  canon  law,  even  when  papal  authority  was  at 
its  height  in  England,  was  of  no  force  when  it  was 
found  to  contradift  the  prerogative  of  the  king,  the 
laws,  ftatutes,  and  cuftoms  of  the  realm,  or  the  dodrine 
of  the  eftablilhed  church. 

The  ecclefiaftical  jurifdiftion  of  the  fee  of  Rome  in 
England  was  founded  on  the  canon  law ;  and  this 
created  quarrels  between  kings  and  feveral  archbilhops 
and  prelates  who  adhered  to  the  papal  ufurpation. 

Eefides  the  foreign  canons,  there  were  feveral  laws 
and  conftitutions  made  here  for  the  government  of  the 
church :  but  all  thefe  received  their  force  from  Ae 
royal  affent  ;  and  if,  at  any  time,  the  ecclefiaftical 
courts  did,  by  their  fentence,  endeavour  to  enfore 
obedience  to  fuch  canons,  the  courts  at  common  lai\ , 
upon  complaints  made,  would  grant  prohibition.  The 
authority  vefted  in  the  church  of  England  ot  making 
canons,  was  afcertained  by  a  ftatute  of  Henry  VIII. 
cammonly  called  the  act  of  the  clergy''s  submiffion  ;  by 
^vhich  they  acknowledged,  that  the  convocation  had 
ahvays  been  affembled  by  the  king's  writ ;  fo  that, 
S  2  though 
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though  the  poiver  of  making  canons  refided  in  the  cler- 
gy met  in  convocation,  their  force  ivas  derived  from 
the  authority  of  the  king's  aflenting  to  and  confirming 
them. 

The  old  canons  continued  in  full  force  till  the  reign 
of  James  I.  when  the  clergy  being  affcmbled  in  convo- 
cation, the  king  gave  them  leave  to  treat  and  conlult 
upon  canons  ;  which  they  did,  and  prelented  them  to 
the  king,  who  gave  them  the  royal  all'ent  :  thefe  Tvere 
a  colleftion  out  of  the  fevcral  preceding  canons,  and  in- 
junctions. Some  of  thefe  canons  are  now  obfolete.  In 
the  reign  of  Charles  I.  feveral  canons  were  pafled  by 
the  clergy  in  convocation. 

CANONESS,  in  the  Romilh  church,  a  woman 
who  enjoys  a  prebend,  affixed,  by  the  foundation,  to 
maids,  without  their  being  obliged  to  renounce  the 
world,  or  make  any  vows. 

CANONICA,  in  philofophical  hiftory,  an  appella- 
tion given  by  Epicurus  to  his  doftiine  of  logic*  It 
was  called  canonica,  as  conlifting  of  a  few  canons  or 
rules  for  direfting  the  underftanding  in  the  pmfuit  and 
kno^vledge  of  truth.  Epicurus's  canonica  is  reprefent- 
cd  as  a  very  flight  and  inlufficient  logic  by  feveral  of 
the  ancients,  who  put  a  great  value  on  his  ethics  and 
phyfics.  Laertius  even  aflures  us,  that  the  Epicureans 
reiefted  logic  as  a  fuperfluous  fcience  •,  and  Pluturch 
complains  that  Epicurus  made  an  unlkilful  and  pre- 
pofterous  ufe  of  fyllogilms.  But  thefe  cenfures  leem 
too  fevere.  Epicurus  was  not  averfe  to  the  ftudy  of 
logic,  but  even  gave  better  rules  in  this  art  than  thofe 
philofophers  who  aimed  at  no  glory  but  that  of  logics. 
He  only  feems  to  have  reje£led  the  dialeftics  of  the 
Stoics,  as  full  of  vain  fubtleties  and  deceits,  and  fitted 
rather  for  parade  and  difputation  than  real  ufe.  The 
ftrefs  of  Epicurus's  canonica  confiils  in  his  doftrine  of 
the  criteria  of  truth.  All  queftions  in  philofophy  are 
either  concerning  words  or  things  :  concerning  things, 
we  feek  their  truth  •,  concerning  words,  their  fignifica- 
tion  :  things  are  either  natural  or  moral  •,  and  the  for- 
mer are  either  perceived  by  fenfe  or  by  the  underftan- 
ding. Hence,  according  to  EpiciUTis,  arife  three  cri- 
terions  of  truth,  viz.  fenfe,  anticipation;  or  prrenotion, 
and  pafllon.  The  great  canon  or  principle  of  Epicu- 
rus's logic  is,  that  the  fenfes  are  never  deceived  ;  and 
therefore,  that  every  fenfation  or  perception  of  an  ap- 
pearance is  true. 

CANONICAL,  fomething  that  belongs  to,  or  par- 
takes of,  the  nature  of  a  rule  or  canon. 

Canonicm,  Hours,  are  certain  ftated  times  of  the 
day,  configned,  more  efpecially  by  the  Romiih  church, 
to  the  offices  of  prayer  and  devotion.  Such  are  matim, 
lauds,  sixth,  ninth  vespers.  In  our  country  the  cano- 
nical hours  are  f.om  eight  to  twelve  in  the  forenoon, 
before  or  after  which  marriage  cannot  be  legally  per- 
formed in  any  pariih  church. 

Canonical  ObcJic/ice,  is  that  fubmiflion  which,  by 
the  ecclcfiaftical  laws,  the  hrferior  clergy  are  to  pay  to 
their  uifhops,  and  rellu;ious  to  their  fuperiors. 

C.vNOMCAL  Sliis,  in  tlie  ancient  church,  thofe  which 
were  capital  or  mortal.  Such  efpecially  were  idolatry, 
mvrder,  adultery,  herefy,  and  fchiim. 

C ANO'TCAi,  Pui:ishment  ,  are  thofe  which  the  church 
may  intlii:!; ;  fuch  as  excommunication,  degradation, 
and  penance,  in  Roman  Catholic  coimtries,  alfo  falling, 
alms,  whipping,  &c. 


Canonical  Life,  the  method  or  rule  of  li\-ing  pre-    Caronical 
fcribcd  by  the  ancient  clergy  who  lived  in  community.  ''j* 

I'he  canonical  life  was  a  kind  of  medium  between  the  „  ''  ;(^ 
monallic  and  clerical  lives.  Originally  the  orders  of  '  ,  ^  f 
monks  and  clerks  were  entirely  dilHnft  ;  but  pious  per- 
fons,  in  procefs  of  time,  inftituted  colleges  of  priefts 
and  canons,  where  clerks,  brought  up  for  tlie  miniftry, 
as  \vell  as  others  already  engaged  therein,  might  live 
under  a  fixed  rule,  ^vhich,  though  fomeivhat  more  eafy 
than  the  monaffic,  ^\as  yet  more  reftraincd  than  the  fe- 
cular.  This  was  called  the  canonica/  life,  and  thofe 
who  embraced  it  canom.  Authors  are  divided  about 
the  founder  of  the  canonical  life.  Some  will  have  it  to 
be  founded  by  the  apoftles  ;  others  afcribe  it  to  Pope 
Urban  I.  about  the  year  1230,  ivho  is  faid  to  have 
ordered  bifliops  to  provide  fuch  of  their  clergy  as  were 
willing  to  live  in  community,  with  neceffaries  out  of 
the  revenues  of  their  churches.  The  generality  attri- 
bute it  to  St  Auguftine  ;  who,  having  gathered  a  num- 
ber of  clerks  to  devote  thcmfelves  to  religion,  inftitut- 
ed a  monaftery  within  the  elpifcopal  palace,  tvhere  he 
lived  in  community  with  them.  Onuphrius  Panvinus 
brings  the  inftitution  fomewhat  lower  ;  according  to 
him.  Pope  Gelafius  I.  about  the  year  495,  placed  the 
firll  regular  canons  of  St  Auguftine  in  the  Lateran 
church. 

Canonical  Letters,  in  the  ancient  church,  were  a 
fort  of  teftimonials  of  the  orthodox  faith,  which  the 
biftiops  and  clergy  fent  each  other  to  keep  up  the  Ca- 
tholic communion,  and  diftinguifti  orthodox  Chriftians 
from  Arians  and  other  heretics.  They  were  denomi- 
nated canonical,  either  as  being  compofed  according  to 
a  certain  rule  or  form,  or  becaufe  they  tvere  given  to 
the  cononici,  that  is,  thofe  comprehended  in  the  canon 
or  catalogue  of  their  church.  WTien  they  had  occafion 
to  travel  into  other  dioGefes  or  countries,  dimiflbry  and 
recommendatory  letters,  alfo  letters  of  peace,  &c.  were 
fo  many  fpecies  of  canonical  letters. 

Canonical  is  alfo  an  appellation  given  to  thofe 
epiftles  in  the  New  Teftament  more  frequently  called 
catholic  or  ^eneml  epiftles. 

CANONICUM  in  a  general  fenfe,  denotes  a  tax  or 
tribute. 

Canonici'M  is  more  particulary  ufed  in  the  Greek 
church  for  a  fee  paid  by  the  clergy  to  bilhops,  arch- 
bifliops,  and  metropolitans,  for  degrees  and  promo- 
tions. 

Canonicum  alfo  denotes  a  due  of  firft  fruits,  paid 
by  the  Greek  laity  to  their  biftiops,  or,  according  to 
Du  Cange,  to  their  priefts.  The  canonicum  is  affefted 
according  to  the  number  of  houfes  or  chimr.eys  in  a 
place. 

The  emperor  Ifaac  Coninenus  made  a  conftitution 
for  regulating  the  canonirum  of  bilhops,  which  was 
confirmed  by  another  made  in  1086,  by  his  nephew 
Alexis  Comnenus.  A  village  containing  thirty  fires, 
ivas  to  pay  for  its  canonicum  one  piece  of  gold,  tivo  of 
fdver,  one  ftieep,  Tlx  bufliels  of  barley,  fix  of  whaat 
Hour,  fix  meafures  of  wine,  and  thirty  hens. 

CANONIST,  a  perfon  (killed  in  or  who  makes  pro- 
feffion  of  the  ftudy  and  praiSlice  of  the  canon  law.  Ca- 
nonifts  and  civilians  are  ufually  combined  in  the  fame 
perfons  ;  and  hence  the  title  of  doctor  Juris  wiiitque,  or 
legum  doctor,  ufually  exprefied  in  abbreviatiu-e,  L.  L.  D, 
or  J.  U.  D. 

C-ANONIZATION. 
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CANONIZATION,  a  ceremony  in  Uie  Rcmini 
t'liurch,  by  which  perfovis  deceafed  are  ranked  in  the 
catalogue  of  the  faints.     It  fiicceeds  beatification. 

Before  a  l>eaiificd  perfon  is  canonized,  the  qunlifica- 
tions  of  the  candidate  are  Itriftly  examined  into,  in 
fome  coufiltories  held  for  that  purpofe  ;  after  which, 
one  of  the  confiftorial  advocates,  in  the  prefence  of 
the  pope  and  cardinals,  makes  the  panegyric  of  the 
perfon  who  is  to  he  proclaimed  a  faint,  and  gives  a 
particular  detail  of  his  life  and  iniracles  :  which  done, 
the  holy  father  detrrees  his  canonization,  and  appoints 
the  day. 

On  the  day  of  canonization  the  pope  officiates  in 
ivhite,  and  their  eminences  are  drell  in  the  fame  colour. 
St  Peter's  church  is  hung  ivith  rich  tapeftry,  upon 
~ivhlch  the  arms  of  the  pope,  and  of  the  prince  or  Hate 
requiring  the  canonization,  are  embroidered  in  gold 
and  iilver.  An  infinite  number  of  lights  blaze  all  round 
the  church,  which  is  cro'.vded  v.ith  pious  fouls,  who 
wait  with  devout  impatience  till  the  new  faint  has  made 
Iiis  public  entry  as  it  were  into  paradife,  that  they  may 
offer  up  their  petitions  to  him  without  danger  of  being 
rejefted. 

The  follo^ving  maxim  %\-ith  regard  to  canonization  is 
now  obferved,  though  it  has  not  been  followed  above  a 
century,  \-iz.  not  to  enter  into  the  Inquiries  prior  to  ca- 
nonization, till  50  years,  at  leart,  after  the  death  of  the 
perfon  to  be  canonized.  By  the  ceremony  of  canoni- 
zation, it  appears  that  this  rite  of  the  modem  Romans 
has  fomething  in  it  very  like  the  apotheofis  or  deifica- 
tion of  the  ancient  Romans,  and,  in  all  probability, 
takes  its  rife  from  it  ;  at  leall  feveral  ceremonies  of  the 
fame  nature  are  confpicuous  in  both. 

CANONRY,  the  benefice  filled  by  a  canon.  It  dif- 
fers from  a  prebend,  in  that  the  prebend  may  fubfift 
without  the  canonicate,  whereas  the  canonicate  is  infe- 
parablc  from  the  prebend  ;  again,  the  right  of  fuffra- 
ges,  and  other  privileges,  are  annexed  to  the  canoni- 
cate, and  not  to  the  prebend. 

CANOPUS,  in  Astronomy,  a  ftar  of  the  firft  mag- 
nitude in  the  rudder  of  Argo,  a  conftellation  of  the 
iouthern  hemifphere. 

Canopus,  in  Pagan  mythology,  one  of  the  deities 
of  the  ancient  Egyptians,  and,  according  to  fome,  the 
god  of  ivater.  It  is  faid,  that  the  Chaldeans,  ■ivho 
worfhipped  fire,  carried  their  fancied  deity  through  o- 
ther  countries  to  try  its  powers,  in  order  that,  if  it  obtain- 
ed the  viftory  over  the  other  gods,  it  might  be  acknoiv- 
ledged  as  the  true  objeft  of  worfhip  ;  and  it  having  ea- 
fily  fubdued  the  gods  of  wood,  ftone,  brafs,  filver,  and 
gold,  its  priefts  declared  that  all  gods  did  it  homage. 
This  the  prieft  of  Canopus  hearing,  and  finding  that 
the  Chaldeans  had  brought  their  god  to  contend  with 
Canopus,  they  took  a  large  earthen  veflel,  in  which 
they  bored  feveral  holes,  which  they  afterwards  flop- 
ped with  ivax,  and  having  filled  the  veffel  with  water, 
painted  it  of  feveral  colom'S,  and  fitting  the  head  of  an 
idol  to  it,  brought  it  out,  in  order  to  contend  -(vith  the 
Chaldean  deity.  The  Chaldeans  accordingly  kindled 
their  fire  all  around  it  •,  but  the  heat  having  melted  the 
wax,  the  water  guilied  out  through  the  holes,  and  ex- 
tinguiihed  the  fire  ;  and  thus  Canopus  conquered  the 
god  of  the  Chaldeans. 

Canopus,  or  Canobus,  according  to  Strabo,  had 
been  Mer.elaus's  pilot,  and  had  a  temple  erefted  to  him 


in  a  tou-n  called  Ciuio/im,  near  one  of  the  mouths  of  tlic     C;itopi,- 
Nilc.     Dionyfius  mentions  It :  1' 

■'  C.in<tr.>. 

There  ftands  Canobus'  temple  known  to  fame  : 
The  pilot  who  from  fair  Amycla  came. 

Voflius  remarks  on  this  occafion,  the  vanity  of  tlie 
Greeks,  ^vho,  as  he  conjectures,  hearing  of  an  Egyp- 
tian deity  named  Cancptis,  too.k  from  thence  an  oj^por- 
tunity  of  deifying  the  pilot  of  Menelaus  who  bore  the 
fame  name,  and  gi'.ing  out  that  the  Egyptian  god  Ca- 
nopus had  been  a  Greek.  F.  Manfaucon  gives  feveral 
reprefentations  of  this  deity.  One,  in  allufion  to  the 
victory  above-mentioned,  throws  out  water  on  every 
fide  through  little  holes. 

Canofljs,  or  Canohu!,  in  Ancient  Gcografhy,  a  town 
of  the   Lov.er  Egypt,   on  the  Mediterranean,   a  hun-  "^ 

dred  and  twenty  ftadia,  or  fifteen  miles,  to  the  eaft  of 
Alexandria  ;  as  old  as  the  ivar  of  Troy,  Canopus,  or 
Canobus,  Mer.elaus's  lleerfman,  being  there  buried. 
Canoftaui  the  gentilitious  name  ■,  famous  for  their  luxu- 
ry  and  debauchery,   (Strabo,  Juvenal.)      See  Aeou- 

KIR. 

CANOPY,  in  Architecture  and  Sculpture,  a  mag- 
nificent kind  of  decoration,  fcrving  to  cover  and  croivn 
an  altar,  throne,  tribunal,  pulpit,  chair,  or  the  like. 
The  word  is  formed  from  the  barbarous  Latm  canopeun:, 
of  KUtuTrtitt,  a  net  spread  over  a  bed  to  keep  off  the  gnats. 
from  y.mu-^,  a  gnat. 

Canopies  are  alfo  borne  over  the  head  in  procefTions 
of  ftate,  after  the  manner  of  umbrellas.  The  canopy 
of  an  altar  is  more  peculiarly  called  cibortum. 

The  Roman  grandees  had  their  canopies,  or  fpread 
veils,  called  thcnsce,  over  their  chairs  :  the  like  iverc  al- 
fo in  temples  over  the  llatues  of  the  gods.  The  mo- 
dern cardinals  ftlll  retain  the  ufe  of  canopies. 

CANOSA,  a  town  of  Puglia  in  Italy,  occupying 
part  of  the  fite  of  the  ancient  Canufium.  The  old 
city  was  founded  by  Diomedes,  according  to  Strabo.  It 
afterwards  became  a  Roman  colony,  and  one  of  the 
moll  confiderable  cities  of  this  part  of  Italy  for  extent, 
population,  and  magnificence  of  building.  The  era  of 
Trajan  fccms  to  have  been  that  of  its  greatefl  fplen- 
dour  ;  but  this  pomp  only  ferved  to  mark  it  as  a  capi- 
tal objeft  for  the  avarice  and  fury  of  the  Barbarians. 
Genferic,  Totila,  and  Autharis,  treated  it  with  ex- 
treme cruelty.  The  deplorable  ftate  to  ivhich  this  Sivinbuine' s 
province  was  reduced  in  590  is  concifely  but  ftrongly  ^ra'vcls  in 
painted  by  Gregory  the   Great  in  thefe  terms  :    "  On  ,'"/',„5 

,- 1        ?  /-J        u  1  ij  p^a^  40S- 

every  fide  ^ve  hear  groans ;  on  every  iide  we  behold 
crowds  of  mourners,  cities  burnt,  caltles  razed  to  the 
ground,  countries  laid  wafte,  pro^ances  become  de- 
ferts,  fome  citizens  led  away  captives,  and  others  in- 
humanly maflacred."  No  toxvn  in  Puglia  fufiered 
more  than  Canofa  from  the  outrages  of  the  Saracens  ; 
the  conteils  between  the  Greeks  and  Normans  increal- 
ed  the  meafure  of  its  woes,  which  was  filled  by  a  con- 
flagration that  happened  \vhen  it  was  fiormed  by  Duke 
Robert.  In  1090,  it  was  afligned,  by  agreement,  to 
Bohemund  prince  of  Antioch,  who  died  here  in  1111. 
Under  the  reign  of  Ferdinand  the  Third,  this  eftate 
belonged  to  the  Grimaldis.  On  their  forfeiture, 
the  Affaititi  acquired  it,  and  flill  retain  the  title  of 
marquis,  though  the  Capeci  are  the  proprietors  of  the 
fief. 

The 
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The  ancient  city  flood  in  a  plain  between  the  hiUs 
and  the  river  Ofanto,  and  covered  a  large  traft  of 
around.  Many  brick  monuments,  though  degraded 
and  ftrippcd  of  their  marble  caling,  ilill  attefl  its  ancient 
grandeur.  Among  theiij  may  be  traced  the  fragments 
of  aqueduifls,  tombs,  amphitheatres,  baths,  military  co- 
lumns, and  two  triumphal  arches,  ^vliich  by  their  po- 
lition,  feem  to  have  been  t^vo  city  gates.  The  prefent 
tovni  flands  above,  on  the  foundations  of  the  old  cita- 
del, and  is  a  molt  pitiful  remnant  of  fo  great  a  city, 
not  containing  above  three  hundred  houfes.  The 
church  of  Sabinus,  built,  as  is  faid,  in  the  (ixth  cen- 
tury, is  now  without  the  enclofuve.  It  is  aflonifliing 
that  any  part  of  this  ancient  cathedral  fliould  have, 
withftood  fo  many  calamities.  Its  altars  and  pave- 
ments are  rich  in  marble  ;  and  in  a  fraall  court  ad- 
joining, under  an  oftagonal  cupola,  is  the  maufoleum 
of  Bohemund,  adorned  in  a  minute  Gothic  ftyle. 

CANSO,  a  fea  port  town  of  Acadia,  or  Nova  Sco- 
tia in  North  America,  feated  on  a  narrow  ftrait  which 
feparates  Nova  Scotia  from  Cape  Breton.  Near  this 
town  is  a  fine  filhery  for  cod.     W.  Long.   62.  N.   Lat. 

46.  . 

CANST  AT,  a  town  of  Swabia,  in  Germany,  m  the 
duchy  of  Wirtemberg,  fitualcd  on  the  river  Neckar,  in 
E.  Long.  9.  9.  N.  Lat.  48.  51. 

CANT,  a  quaint  affefted  manner  of  fpeaking,  ad- 
apted chiefly  to  the  lower  fort.  Sliinner  racks  his  in- 
vention for  the  origin  of  this  word  ;  ^vhich  he  fuccef- 
fively  deduces  from  the  German,  Flemilli,  and  Saxon 
tongues.  According  to  the  general  opinion.  Cant  is 
originally  the  proper  name  of  a  Cameronian  preacher 
in  Scotland,  ^vho  by  exercife  had  attained  tha  faculty 
of  talking  in  the  pulpit  in  fuch  a  tone  and  dialeft  as  was 
anderftood  by  none  but  his  own  congregation  :  fince 
Andreiv  Cant's  time,  the  word  has  been  extended  to 
fiirnify  all  fudden  exclamations,  and  whining  unmufical 
tones,  efpecially  in  praying  and  preaching.  But  this 
origin  of  the  word  has  been  difputed  by  others  ;  and 
perhaps  the  true  derivation  is  from  the  Latin  car.iare 
"  to  fmg." 

Caxt  is  alfo  applied  to  words  and  phrafes  affcfted 
by  particular  perfons  or  profefTions  for  low  ends,  and 
.  not  authorized  by  the  eftablilhed  language  *.  The 
difference  between  canl  and  technical  feems  to  be  this  : 
the  former  is  reftrained  to  words  introduced  out  of  fol- 
ly, affectation,  or  impofture  :  the  latter  is  applied  to 
fuch  as  are  introduced  for  the  fake  of  cleamefs,  preci- 
fion  and  fignificancy. 

Cant  is  alfo  ufed  to  denote  a  fale  by  auftion.  The 
origin  of  the  word  in  this  fenfe  is  dubious  ;  it  may 
come,  according  to  fome,  from  quanluvi,  ho-iv  much  ; 
according  to  others,  from  camare,  to  fing  or  cry  aloud  ; 
agreeably  to   which,  we   fometimes  alfo  call  it  an  out- 

'■'■)'• 
'  Cant,  Timbers,  in  fliip-building,  thofe  timbers  which 

are  fituated  at  the   two  ends  of  a   (hip.      They  derive 

their  name  from  being  canted,  or   raifed  obliquely  from 

the  keel ;  in  contradiitinftion  from   thofe  whofe  planes 

are  perpendicular  to  it.     The  upper   ends  of  thofe  on 

the  bow,  or  fore  part  of  the   ihip,  are  inclined  to  the 

Item  ;  as  thofe  in  the  after  or  hind  part,  incline  to  the 

Item  port  above.      See  Sbifi-Building. 

CANTABRIA,  in  Ancient  Geography,  a  diftrift  of 

Tarraconenfies,  on  the    Oceanus   Cantabricus,  or  bay 

1 


+  See  AJiu- 


of  Bifcay ;  now  Biscay.  The  Inhabitants  were  fa-  Cantabru, 
raous  for  their  warlike  character.  In  coojuniSlion  with 
the  Alturians  f ,  they  carried  on  defperate  \yars  with 
the  Komans  j  but  were  fubdued  by  them  about  25 
years  before  Chrilt.  Being  impatient,  ho-.vever,  of  a 
toreign  yoke,  they  in  a  few  years  revolted.  Molt  of 
their  youth  had  been  already  taken  prifoners  by  the 
Romans,  and  fold  for  flaves  to  the  neighbouring  na- 
tions :  but  having  found  means  to  break  their  chains, 
they  cut  the  throats  of  their  matters  j  and  returning  in- 
to their  omi  country,  attacked  the  Roman  garrifons  with 
incredible  fury.  Agrippa  marched  againlt  them  wilh 
great  expedition  ;  but  on  his  arrival,  met  with  fo  vi- 
gorous a  refinance,  that  his  foldiers  began  to  defpair 
of  ever  being  able  to  reduce  them.  As  the  Cantabrians 
had  waged  war  v\-ith  the  Romans  for  upwards  of  200 
years,  they  were  well  acquainted  with  their  manner  of 
fighting,  no  way  inferior'to  them  in  courage,  and  were 
now  become  defperate ;  well  knoiving,  that  if  they 
were  conquered,  after  having  fo  often  attempted  to  re- 
cover their  liberty,  they  muft  expedt  the  moft  fevere 
ufage,  and  cruel  flavery.  Animated  with  this  reflec- 
tion, they  fell  upon  the  Romans  mth  a  fury  hardly  to 
be  expreffed,  routed  them  in  feveral  engagements,  and 
defended  themfelves  when  attacked  by  the  enemy  with 
fuch  intrepidity,  that  Agrippa  afterwards  owned  that 
he  had  never,  either  by  fea  or  land,  been  engaged  in  a 
more  dangerous  enterprife.  That  brave  commander 
was  obliged  to  ufe  entreaties,  menaces,  and  to  brand 
fome  of  Iris  legionaries  with  ignominy,  before  he  could 
biing  them  to  enter  the  lilts  with  fuch  a  formidable 
enemy.  But  having  at  lalt,  ^vith  much  ado,  prevailed 
upon  them  to  try  the  chance  of  an  engagement  in  the 
open  field,  he  fo  animated  them  by  his  example,  that, 
after  a  molt  obltinate  difpute,  he  gained  a  complete 
victory,  which  indeed  coll  him  dear,  but  put  an  end 
to  that  deftruftive  -svar.  All  the  Cantabrians  fit  to  bear 
arras  ^vere  cut  in  pieces  ;  their  caftles  and  ftrong  holds 
taken  and  razed  •,  and  their  women,  children,  and 
old  men  (none  elfe  being  left  aiive),  were  obliged 
to  abandon  the  mountainous  places,  and  fettle  in  the 
plain. 

Dr  Wallis  feems  to  make  the  Cantabrian  the  ancient 
language  of  all  Spain  •,  which,  according  to  him,  like 
the  Gauliih,  gave  way  to  a  kind  of  broken  Latin  called 
romar.C",  romanjh ;  v.'hich  by  degrees  was  refined  in- 
to the  Caftilian  or  prefent  Spaniflr.  But  we  can  hard- 
ly fuppofe  that  fo  large  a  countr)',  inhabited  by  fuch  a 
variety  of  people,  fpoke  all  the  fame  language.  The 
ancient  Cantabrian,  in  effett,  is  Itill  found  to  fubfift  in 
the  more  barren  and  mountainous  parts  of  the  province 
of  Bifcay,  Afturias,  and  Navarre,  as  far  as  Bayonne, 
much  as  the  Britilh,  does  in  Wales ;  but  the  people 
only  talk  it  :  for  writing,  they  ufe  either  the  Spanilh 
cr  French,  as  they  happen  to  live  under  the  one  or  the 
other  nation.  Some  attribute  this  to  a  jealoufy  of  fo- 
reigners learning  the  myiteries  of  their  language  j 
others  to  a  poverty  of  words  and  expreffions.  The 
Cantabrian  does  not  appear  to  have  any  affinity  with 
anv  other  knoivn  language,  abating  that  fome  Spanilh 
words  have  been  adopted  in  it  for  things  whofe  ufe  the 
Bifcayans  were  anciently  unacquainted  ^ith.  Its  pro- 
nunciation is  not  difagreeable.  The  Lord's  prayer, 
in  the  Cantabrian  tongue,  runs  thus  :  Gztre  ai:a  cerve- 
tan  aicena,  santifica  bedi  hire  icena,  elhor  ledi  hire  resuma, 

egum 
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»■  e^uin  bedi  hire  vorondatia  cetvan  bicala  lurrean  ere, 

&c. 
J        CANTABRICA,   in    Botany  ;     a    fynonyme    of  a 
fjiecies  of  Convolvulus. 

CANTAliRQM,  in  /)nUquu\-,  a  large  kind  of  Hag 
ufed  by  the  Roman  emperors,  dilHuguilhed  by  its  pe- 
culiar colour,  and  bearing  on  it  lome  word  or  motto 
of  good  omen,  to  encourage  the  foldiers. 

CANTACUZENUS,  Johannes,  of  Conftantinople, 
a  celebrated  rtatelman,  genera),  and  hiilorian,  was 
born  in  that  city,  of  a  very  ancient  and  noble  family. 
He  was  bred  to  letters  and  to  arms,  and  admitted  to 
the  higheft  offices  of  the  rtate.  The  emperor  Andro- 
nicus  loaded  him  with  wealth  and  honour  ;  made  him 
peneraliflirno  of  his  forces  ;  and  was  desirous  of  hav- 
ing him  joiii  him  in  the  government,  but  this  he  re- 
fufed.  Andronicus  dying  in  1341,  left  to  Cantacu- 
zenus  the  care  ol  the  empire,  till  his  fon  John  P;deo- 
lo^us,  \\\iO  ^vas  then  but  nine  years  of  age,  Ihould  be 
fit  to  take  it  upon  liimfelf.  'I'his  trull  he  tailufully 
difcharged ;  till  the  emprels-dowager  and  her  faclion 
fonning  a  party  againll  him,  declared  him  a  traitor. 
On  this  the  principal  nobiliiy  and  the  army  oefought 
him  to  afcend  the  throne  ;  and  accordingly  he  was 
crowned  on  the  2111  of  May  1J42.  'J'his  ivas  follow- 
ed by  a  civil  war,  ivhich  lafted  five  years  j  when  he  ad- 
mitted John  a  partner  \\ith  him  in  the  empire,  and 
their  union  was  confirmed  by  his  giving  him  his 
daughter  in  marriage.  Sufpicions  and  enmities,  how- 
ever, foon  arifing,  the  war  broke  out  again,  and  con- 
tinued till  John  took  Conftantinople  in  1355.  A  few 
days  after,  Cantacuzenus,  unwilling  to  continue  the 
effufion  of  blood,  abdicated  his  ihare  of  the  empire, 
and  retiring  to  a  monallery,  took  the  habit  of  a 
monk,  and  the  name  of  Jmuapkas.  His  wife  alfo  re- 
tired to  a  nunnery,  and  changed  her  name  of  Irene  for 
that  of  Eugenia.  In  this  retirement  he  lived  till  the 
year  1411,  when  he  was  upwards  of  100  years  of  age. 
Here  he  wrote  a  hiifory  of  his  o^vn  times,  a  Latin 
tranllation  of  which,  from  the  Greek  manufcript,  was 
publifhed  by  Pontanus  at  Ingolftadt,  in  1603  :  and  a 
iplendid  edition  was  printed  at  Paris  in  1645,  in  three 
volumes  folio,  of  the  original  Greek,  and  Potanus's 
Latin  verfion.  He  alfo  wrote  an  apology  for  the  Chri- 
ftian  religion  againft  that  of  Mahomet,  under  the  name 
of  thnsioduiut. 

CANTALIVERS,  in  Archiiecture,  pieces  of  wood 
framed  into  the  front  or  fides  of  a  houfe,  to  fufpend 
the  mouldings  and  eyes  over  it. 

CANTAR,  or  Cantaro,  an  eaftern  weight,  of 
different  value  in  different  places,  equal  at  Acra  in 
Turkey  to  603  pounds,  at  Tunis  and  Tripoli  to  114 
pounds. 

Cantar  is  alfo  an  Egyptian  weight,  which  is  de- 
nominated a  quin'/il,  and  coniifts  of  a  hundred  or  of 
an  hundred  and  fifty  rotolos,  according  to  the  goods 
they  are  to  iveigh. 

Cantaro  is  alfo  an  Egyptian  weight,  which  at 
Naples  is  equivalent  to  25  pounds,  at  Genoa  to  150 
pounds.  At  Leghorn  there  are  three  kinds  of  can  a' or, 
one  weighing  150  pounds,  another  151,  and  a  third 
160  pounds. 

Cantaro  is  alfo  a  Spanilh  liquid  meafure,  In  ufe 
efpecially  at  Alicant,  containing  three  gallons. 


Cakt.\RO  Is  alfo  a  meafure  of  capacity,  ufed  at  Co- 
chin, containing  four  nibis,  ihe  rubi  32  rotolos. 

CANTARlNI,  Simon,  a  famous  painter,  called 
the  P,  77/ ^.,,  from  his  liehig  boin  at  Pciaro,  was  the 
difciple  of  Guido  J  and  copied  the  manner  of  his  ma- 
iler fo  happily,  that  it  is  often  difticult  to  diftlnguilh 
between  their  works.     He  died  at  Verona  in  1648. 

CANTATA,  in  Music  a  fong  or  conipofition,  in- 
termixed with  recitatives,  airs,  and  different  move- 
ments, chiefly  intended  for  a  fmgle  voice,  with  a 
thorough  bafs,  though  fometim.es  for  other  inftna- 
ments. 

The  cantata,  when  performed  v.Ilh  judgment,  has 
fomething  in  it  very  agreeable ;  the  variety  of  the 
movement  not  clogging  the  ear,  like  other  compofi- 
tions.  It  was  firft  ufed  in  Italy,  then  in  France,  whence 
it  paffed  to  us. 

CiNTAZARO,  an  epifcopal  city  of  Italy,  In  the 
kingdom  of  Naples,  and  in  the  territory  of  Calabria 
Ulterior.  It  is  the  refidence  of  the  governor  of  the 
province,  and  is  feated  near  the  fea,  in  E.  Long.  17.  0. 
N.  Lat.  38.  59. 

C.^NTECROIX,  a  fmall  territory  of  the  Nether- 
lands, in  Brabant,  and  in  the  quarter  of  Antwerp,  with 
the  title  of  a  principality  ;  there  is  a  fmall  to\vn  of  the 
fame  name,  but  Lire  is  the  capital. 

C  A  NTEMIR,  Demetrius,  fon  of  a  prince  of  Mol- 
davia. Difappointed  by  not  fucceeding  his  father  in 
that  dignity,  held  under  the  Ottoman  Porte,  he  went 
over  with  his  army  to  the  Czar  Peter  the  Great,  againft 
whom  he  had  been  fent  by  the  Grand  SIgnior j  He 
fignalized  himfelf  in  the  czar's  fervice ;  and  in  the 
republic  of  letters,  by  a  Latin  hiftory  of  the  origin 
and  decline  of  the  Ottoman  empire,  &c.  He  died 
in  1723. 

Cantemir,  ^ntiochus,  efteemed  the  founder  of  the 
Ruffian  poetiy,  was  the  youngeft  fon  of  the  preced- 
ing. Under  the  moft  ingenious  profeffors,  whom  the 
czar  had  invited  to  Peterfburgh,  he  learned  mathe- 
matics, phyfic,  hiftory,  moral  philolbphy,  and  polite 
literature  ;  without  negkaing  the  ftudy  of  the  Holy 
Scriptures,  to  which  he  had  a  great  inclination.  Scarce 
had  he  finilhed  his  academic  courfe,  when  he  printed  a 
Concordance  of  the  Pfahns  in  the  Ruffian  language, 
and  v\as  eledled  member  of  the  academy.  The  af- 
fairs of  ftate  in  which  he  was  foon  after  engaged,  did 
not  make  him  neglect  his  literary  purfuits.  In  order 
to  make  himfelf  ufeful  to  his  fellow  citizens,  he  com- 
pofed  his  fatires,  to  ridicule  certain  prejudices  ^vhlch 
had  got  footing  among  them.  When  but  24  years  of 
age,  he  was  nominated  minlfter  at  the  court  of  Great 
Britain  ;  and  his  dexterity  In  the  management  of  pub- 
lic affairs  w  as  as  much  admired  as  his  tafte  for  the 
fciences.  He  had  the  fame  reputation  in  Fraoce, 
whither  he  went  in  1738  In  quality  of  minifter  ple- 
nipotentiary, and  foon  after  was  invefted  with  the 
charafter  of  ambaffador  extraordinary.  The  wife  and 
prudent  manner  in  which  he  condufttd  himfelf  dunng 
the  different  revolutions  which  happened  in  RulTia  dur- 
ring  his  abfence,  gained  him  the  confidence  and  efteera 
of  three  fucceffive  princes.  He  died  of  a  dropfy,  at 
Paris,  in  1744,  aged  44.  Befides  the  pieces  akeady 
mentioned,  he  wrote,  1.  Some  Fables  and  Odes.  2.  A 
tranllation  of  Horace's  Epiftles  in  Ruffian  verfe.     3.  A 
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Canterbury,  profe  tranfiation  of  Fontenelle's  Plurality  of  Worlds ; 
*  and,  4.  Algiirotti's  Dialogues  on  Sight.     The  Abbe 

Guafco  has  written  his  life  in  French,   and  tranllated 
his  fatires  into  that  language. 

CANTERBURY,  a  city  of  England,  and  capital 
of  the   county  of  Kent,  fituated  in   E.  Long.   1.  15. 
N.  Lat.  51.   16.       It  had  the  names  of  Durovsrnum 
p.nd  Darvirnum  given  it  by  the  Romans,  and  Durol/er- 
ria  by  Bede,  ^vhich   are  thought  to  be  derived  from 
Durivfjr/r,  fignifying  a  rapid  flream,  (uch  as  the  Siour, 
on  which  it  Itands,  is.     The  Britons  call  it  Cacr  Kenr, 
u  e.   the  city  of  Kent ;   and  its  prefent  Englilh  name 
is  of  the  fame  import,  de^i^"ed  from  the  Saxon.  Modern 
HTiters  in  L:itin  call  it  Canliiaria.     Its  great  antiquity 
appears  not  only  from  Antoninus's   Itinerary,  but  from 
the  military  Avay  ^vhich  has  been  difcovered   here,  and 
the  caufevvays  leading   to  Dover  and   Lymme,  befides 
the  coins  and  other  curitoficies  found  about  it.     The 
archiepifcopal   and  metropolitan  dignity  feems  to  have 
been  fettled  here  very  early  j  and  to  prevent  its  being 
removed,   an  anathema  was  decreed   againft   any  who 
thould  attempt  it.     After  that,  the  city  flouriilied  great- 
Iv ;  though    it  fuffered  in   common   mth  other  toi\'ns 
during  the  Danilli  invafions,  and  at  other  times  by  the 
caulliallies  of  fire.     The  city  ivas  given  entirely  to  the 
billiops  by  William  Rufus,  and   was  held  in  the  utmoli 
veneration    in    the   Popiih    times,    efpecially  after   the 
murder  of  Becket  in  the  reign  of  Henry  II.  to   ivhofe 
fhrine   fo  great  was  the  refort,   and  fo  rich  were  the 
offerings,  that  Erafmus,  who  ivas  an  eye-witnels  of  its 
%vealth,  fays  the  whole  church  and  chapel  in   which  he 
ivas  interred  glittered  with  jewels  •,  and  at  the  diflblu- 
t'on,  the  plate  and  jeivels   filled  two  great  cherts,  each 
of  ivhich  required  eight  llroiig  men  to  carry  out.     The 
cathedral  was  granted  by  Ethelbert,  king  of  Kent,  up- 
on his  coiiverfion,  to  AuiUn  the  monk,  together  with 
liis  palace,   and  the  royalty  of  the  city  and  its  territo- 
ries.    This    Auilin  founded    a   monallery  for  monks, 
called  from  liim    ^ugus:ine.     After  the  cathedral  had 
been  feveral  times  deftroyed  by  fire  and  rebuilt,  the 
prefent  was  begun  about  the  year  1174,  and  augment- 
ed and  embeUiihed  by  the  fucceeding  archbilhops,  till 
it  ivas  completed  in  the  reign  of  Henry  V.     It  is  a 
noble  Gothic  pile,  and  before  the  Reformation  had  3T 
altars.      A   great  many  kings,  princes,  cardinals,  and 
archbiihoos,  are  buried  in  it.   At  the  diffolution,  Henry 
VIII.  feiied  all  the  revenues  both   of  the  church  and 
raonailery,  except  what  he  allotted  for  the  maintenance 
of  a  dean,   12   prebendaries,   and  fix   preachers,  ^vhom 
he   eltabli.hed   in   place   of  the  monks.     During  the 
grand  rebellion,  it   fuffered  much ;  the  ufurper  Crom- 
\vell  having  made  a  ftable  of  it  for  his  dragoons.      Af- 
ter the  Refloration,  it  was  repaired,  and  made  what  it 
no."  appears. 

Befides  the  cathedral  and  other  churches,  as  well  as 
a  monallery,  the  city  had  anciently  a  caille  on  the 
fouth  ude,  and  llrong  walls,  ivith  towers,  a  ditch,  and 
rampart  ;  it  had  alfo  a  mint  and  an  exchange.  As  to 
its  government,  it  feeras  to  have  been  entirely  fnbjeiJl 
to  the  arch'jiihop,  both  in  fpirituals  and  temporals  ;  at 
leift  from  the  time  that  William  Rufus  gave  it  folely 
to  BiHiop  Anfelm,  till  the  Reformation.  It  is  now  a 
county  of  itfelf :  and  the  corporation  confifls  of  a  may. 
cr,  recorder,  12  aldermen,  a  fherifF,  24  common  coun- 
cil n:en,  a  niace-bearer,  fv/ord-beaier,  and  four  ferjcants 


at  mace.  Evciy  Monday  a  court  is  held  at  Guildhall 
tor  civil  and  criminal  caules :  and  everj-  olher  Tuefday 
for  the  government  of  the  city.  Here  were  formerly 
2000  or  3000  French  Protcflants  employed  in  the  filk 
manufafture  ;  but  this  brancli  is  now  greatly  decayed 
in  the  place,  fince  Spittalfields  became  fo  flom-idiing. 
Befides  the  cathedral,  it  contains  15  parilh  churches, 
feven  hofpitals,  a  free-fchool,  a  houfe  of  correftion,  a 
goal  for  criminals,  and  fmnptuous  conduit  for  fupplv- 
ing  the  inhabitants  w'lih  water.  It  confifls  of  four 
llreets,  difpofed  in  the  form  of  a  crofs,  and  divided  in- 
to fix  wards,  which  are  about  three  miles  in  circumfe- 
rence. It  is  furrounded  on  all  hands  \^-ith  hop  grounds 
much  to  its  advantage,  and  is  famed  for  its  excellent 
brawn. 

The  diocefe  of  Canterbury  contains  257  parifhes, 
befides  chapels,  in  Kent,  and  about  100  more  in  other 
diocefes.  Thefe  are  called  Peculiars  ;  it  being  an  an- 
cient privilege  of  this  fee,  that,  wherefoever  the  arch- 
biftiops  had  either  manors  or  advowfons,  the  place  was 
exempted  from  the  jurifdi£tion  of  the  ordinary  of  the 
diocefe  where  it  ivas  fituated,  and  was  deemed  in  the 
diocefe  of  Canterbur}'.  Tliis  fee  is  valued  in  the  ki«g's 
books  at  2S161.  lis.  9^,  but  is  reckoned  to  produce 
a  clear  revenue  of  SOOOl.  a  year.  The  clergy's  tenths 
come  to  6151.  18s.  2i.  This  fee  had  many  great 
privileges  in  the  time  of  Popeiy,  fome  of  which  it  flill 
retains.  The  archbiftiop  is  accounted  primate  and  me- 
tropolitan of  all  England,  and  is  the  firft  peer  in  the 
realm ;  having  the  precedence  of  all  dukes  not  of  the 
blood-royal,  and  of  all  the  great  officers  of  ftate.  In 
common  fpeech  he  is  ftyled  tlis  Grace,  and  he  wTites 
himfelf  Dh'iiia  Providentia  ;  whereas  other  bifliops  ftyle 
themfelves  Divina  Pertniffioni'.  At  coronations,  he 
places  the  crown  on  the  king's  head  ;  and,  where- 
ever  the  court  may  be,  the  king  and  queen  are  the 
proper  domeflic  parilhioners  of  the  archbilliop  of  Can- 
terbury. The  biihop  of  London  is  accounted  his  pro- 
vincial dean,  the  biihop  of  W^nchefter  his  fub-dean, 
the  bifhop  of  Lincoln  his  chancellor,  and  the  biihop  of 
Rocheftcr  his  chaplain.  Tliis  fee  hath  yielded  to  the 
church  18  faints  ;  to  the  church  of  Rome,  9  cardinals  •, 
to  the  civil  flate  of  England,  12  lord  chancellors,  4 
lord  treafurei-s,  and  1  lord  chief  juftice  ;  and  9  chan- 
cellors to  the  univerfity  of  Oxford.  To  this  fee  be- 
longs only  one  archdeacon,  viz.  oi  Canterbury.  To 
the  cathedral  belongs  an  archbiftiop,  a  dean,  a  chan- 
cellor, an  archdeacon,  12  prebends,  6  preachers,  6 
minor  canons,  6  fubilitutes,  12  lay  clerks,  10  chorifterSj 
2  mafters,  50  fcholars,  and  12  almfmen. 

Canterbury  Bil ,  the  Englilh  name  of  a  fpecies  cf 
Campanula.     See  Botany,  hulex. 

CaNTERUS,  William,  an  eminent  Unguifl  and 
philcloger,  was  bom  at  Utrecht,  in  1541.  He  ftudied 
at  Louvain  and  Paris ;  and  gave  furprifing  proofs  of 
his  progrefs  in  Greek  and  Latin  literature.  He  after- 
wards \'ifited  the  feveral  univerfities  of  Germany  and 
Italy  ;  and  died  at  Louvain,  in  1575,  aged  33.  He 
undcrflood  fix  languages,  befides  that  of  his  native 
country ;  and,  notwithllanding  his  dying  fo  yoimg, 
v.rote  feveral  philological  and  critical  works,  among 
which  are,  A'  i(e,  Scho  lu,  Emi n//atio>ics,  ■  I  Kxplic .lices, 
tn  EuripidcWy  Sophtclem,  Esch)'/en^^  Cictt  enem,  Pro- 
per'it/m^  /iusonium,  &c.  and  many  tranfiations  of  Gre«k. 
authors. 
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CAN'l  HARIDES,  in  the  M:ieria  ALt/ic-;,  flies 
ivliich  are  empl^jved  to  produce  blifters  on  the  fldn. 

CANTHARIS,  in  Zorj/mrr,  a  genus  of  infetls  be- 
longing to  tbe  order  of  infeita  coleoptera.  Linnaeus 
enumerates  -21  fpecies  of  the  cantbaris,  moil  of  them 
to  be  found  in  different  parts  of  Europe.  The  can- 
tharis  ufed  in  making  biillering  plafiers  is  ranked  un- 
der the  genus  iVlELOE.     See  Entomology  InJcx. 

CANTHI,  in  j4naioviy,  ca\ities  at  the  extremities 
of  the  eyelids,  commonly  called  the  corners  of  the  eye  : 
the  greater  of  them,  or  the  great  canthus,  is  next  the 
nole ;  the  leffer  of  them,  or  the  little  canthus,  lies  to- 
wards the  temple. 

CANTICI-ES,  a  canonical  book  of  the  OldTefta- 
raent,   othervviie   called   the  Song  of  Soktnon ;  by  the 
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.lews  the  Sung  of  Soiifs,  Caniiturn  Canticoriim,  The 
book  of  Canticles  is  ufuaily  fupjjofed  to  be  an  epitha- 
lamiura  compofed  by  Solomon,  on  occafion  of  his  mar- 
riage ivilh  the  king  of  Egypt's  daughter.  But  thofe 
who  penetrate  further  into  the  myilery,  find  in  it  the 
marriage  of  Jefus  Chrift  i\  ith  lumian  nature,  the  church, 
and  good  men.  On  this  principle  the  Canticles  is  held 
to  be  a  continued  allegory,  whcvehi,  under  the  terms 
of  a  common  wedding,  a  divine  and  fpiritual  marriage 
is  exprefled.  This  fong  contains  the  adventures  of 
feven  days  and  feven  nights ;  the  exaft  time  allowed 
for  the  celebration  of  marriage  among  the  Hebrews. 
The  Jews  themfelves,  apprehending  the  book  liable  to 
be  undedlooQ  in  a  grois  and  carnal  manner,  prohibited 
the  reading  of  it  before  the  age  of  30,  and  the  fame 
ufage  anciently  obtained  in  the  Chiillain  Church.  A^ 
mong  the  ancients,  Theodore  Mopfuetanus  rejefled 
the  book  of  Canticles  as  not  divine.  Divers  rabbins 
have  alfo  queiiioned  its  being  ^vriitcn  by  infpiration. 
It  is  alleged,  that  the  name  of  Gcd  is  not  once  found 
in  it.  Mr  Whilion  has  a  difcourfe  exprefs  to  prove 
that  the  Canticles  is  not  a  facred  book  of  the  Old 
Teftament.  He  alleges  it  indeed  to  have  been  writ- 
ten by  king  Solomon  the  fon  of  Da\id  ■,  but  afferts 
that  it  was  compofed  at  the  time  \vhen  that  prince, 
blinded  by  his  concubines,  was  funk  in  lull  and  idola- 
try. This  he  chiefly  infers  from  the  general  charafter 
of  vanity  and  diffolutenefs  which  reigns  through  the 
Canticles  :  in  viiiich  there  is  not,  according  to  W'hii- 
ton,  one  thought  that  leads  the  mind  towards  religion, 
but  all  is  ivorldly  and  carnal,  to  fay  no  ^vorfe.  For  tlie 
myflic  fenfe,  he  alTerts  it  to  be  without  foundation ; 
and  that  the  book  is  not  cited  is  canonical  by  any 
writer  before  the  deilruflion  of  .lerufalem.  Mr  Whil- 
ton  will  have  it  to  have  been  taken  into  the  canon  be- 
tween the  year  77  and  128,  when  allegories  came  in- 
to vogue,  and  the  rabbins  began  to  corrupt  the  text 
of  Scripture.  Grotius,  Niereniberglus,  the  Dutch  di- 
vines who  criticifed  F.  Simon,  Menetrier,  Bafnage,  and 
fome  others,  feem  alio  to  take  the  Canticles  for  a  pro- 
iane  compolition,  on  a  footing  ^vith  the  love  pieces  of 
Catullus  or  Ovid.  But  this  opinion  is  refuted  by  Mi- 
chaelis,  Majus,  Whitiius,  Nat.  Alexander,  Outrein, 
Francius,  and  others.  Mr  Whifton's  arguments  have 
been  particularly  confidered  by  Itchener,  and  alio  by 
Dr  Gill.  R.  Akiba  finds  the  book  of  Canticles  more 
divine  than  the  reft  :  the  ^vhole  world,  according  to 
this  rabbin,  is  not  worth  that  day  ivhen  the  Canticles 
was  given  to  Israel ;  for,  -ivhereas  all  the  hagiographers 
are  holy,  the  Canticles  is  the  holv  of  holies. 
Vol.  V.  Part,  I. 


CANTIAIARONS,  or  Catim-akons,  a  ki.id  of 
floats,  or  rafts,  ufed  by  the  inhabitants  of  ths  coall  of 
Coromande!  to  go  a  nihing  in,  and  to  trade  a'ong  the 
coall.  They  are  made  of  three  or  four  fn.a:l  canoer'., 
or  tninks  of  trees  dug  hollow,  and  tied  together  witli 
cacao  ropes,  with  a  triangular  fail  in  the  middle,  made 
of  mats.  The  perfons  ^vho  manage  them  are  almoll 
half  in  the  ^vater,  there  being  only  a  place  in  the  mid- 
dle a  little  raifed  to  hold  their  merchandil'e  5  which 
laft  particular  is  only  to  be  undcrllood  of  the  trading 
cantimarons,  and  not  of  thofe  who  go  a-filhing. 

CANTIN,  Cape,  a  promontory  of  the  coaft  of 
Morocco  in  Africa,  fituated  in  W.  Long.  10.  2.  N. 
Lat.  33.  9. 

CANTING,  a  fea  phrafe,  denotes  the  aiSt  of  turn- 
ing any  thing  about. 

Canting  Lanumgc  or  Diai'ec.',  is  a  myllerious  fort 
of  jargon  ufed  by  liiegypfics,  thieves,  and  llrolling  beg- 
gars, to  exprefs  their  ientimcnts  to  each  other,  without 
being  underftood  by  the  reil  of  mankiiid.  This  dia- 
ledl  is  not  founded  on  any  rules  •,  yet  even  out  of  that 
irregularity  many  words  Icem  to  retain  fomething  of 
fcholarfhip  ;  as  togamnn,  a  gouni,  from  loga  in  the  La- 
tin;  fian/ici/!,  bread,  from  pii/iu ;  casan,  cheefe,  from 
caseu!.  Sic.  It  is  obfervable,  that,  even  unknoivn  to 
ourfelves,  -ive  have  adopted  lome  of  their  terms  into 
cur  vulgar  language  j  as  bile  and  bilt,  to  cheat  5  bonnet, 
to  vapour  ;  bowse,  ilrong  drink  ;  f.'ch,  to  fleal  .^og,  to 
wliip  J  r:g,  game  or  ridicule  ;  roait,  to  rally  ;  rhino,  mo- 
ney. From  the  fame  fource  proceeds  the  words  sham, 
banter,  bubble,  bully,  sharper,  culling,  shuffling,  palm- 
ing. Sec.  An  anonymous  author  has  given  a  canting 
diftionary,  cortiprehending  all  the  terms  ufed  by  the 
feveral  tribes  of  gypfies,  beggars,  fiioplifters,  highivay- 
men,  foot-pads,  and  other  clans  of  cheats  and  villains, 
with  a  collection  of  fongs  in  the  canting  dialedl :  Lon- 
don, 1725,  Svo. 

Cx^NTIUM,  in  Ancient  Geography,  a  promontory 
of  Britain,  literally  denoting  a  headland  :  giving  name 
to  a  territoiy  called  Caiitium,  now  Kent ;  and  to  a 
people  called  Canit't  (C^efar),  commended  [for  their 
great  humardty  and  politenefs.  The  promontory  now 
the  North  Fortlnriel.  Is  is  fuppofed  that  this  was  the 
firft  diftrict  in  Brit;uii  which  received  a  colony  from 
the  continent  j  and  that  it  had  frequently  changed  its 
mafters,  by  new  colonies  coming  over  from  time  to 
time,  and  driving  the  inhabitants  further  north.  In 
the  midll  of  all  tliefe  revolutions  it  Hill  retained  its  an- 
cient name  (^vllich  was  fo  agreeable  to  its  fliape  and 
fituation),  and  gave  the  fame  name  to  all  the  fuccefllve 
tribes  by  which  it  \vas  inhabited.  Thofe  ivho  poffelfed 
It  at  the  time  of  the  firll  Roman  Invafion  ^vere  evident- 
ly of  Belgic  origin,  and  liad  come  over  fo  lately,  that 
tliey  differed  in  nothing  from  their  countrymen  on  the 
continent.  "  The  inhabitants  of  Kent  (fays  Casfar)  are 
the  moll  civilized  of  all  the  Britons,  and  differ  but 
very  little  in  their  manners  from  the  Gauls."  This 
great  refemblance  between  the  people  of  Kent  and 
their  neighbours  on  the  continent,  might  be  partly 
ois-ing  to  the  fituation  of  their  country,  ^vhich  being 
nearell  to  the  continent,  was  mod  frequented  by 
ftrangers  from  thence.  It  was  this  fituation  alfo 
which  expofed  them  to  the  firfl  affaults  of  the  Romans. 
For  Ctefar,  in  both  his  expeditions  Into  this  illand, 
landed  in  Kent)  and  therefore  Ave  may  conclude,  ' 
T  '  that 
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that  the  Canlii  had  a  great  fliare  in  tlie  vigorous  op- 
pofition  that   was  made  to  his  landing,  and  in  the  fe- 
veral  battles  and  {kirmilhes  which  were  fought  againft 
hjm  after  his  landing  ;  particularly,  they  made  a  very 
bold,   but  unluccefsful  attempt,  upon  his   naval  camp. 
The  Cantii  did  not  make  the  i'ame  vigorous  reliftance 
to  the   Romans  on  their  next  invaiion  in   the  reign  of 
Claudius.      For    Aulus  Plautius,  the    Roman    general 
in  that   expedition,    traverfed    their    country    without 
feeing  an  enemy  ;  and  as  they  no^v  fubmitted  to  the 
poiver  of  Rome  without  a  ftruggle,   fo  they   continued 
in  a  flate  of  quiet  fubmifiion  to  it  to  the  very  lall.  The 
lituation   of  Canlium   occafioned  its  being   much   fre- 
quented by  tlie  Romans,  who  generally  took  their  way 
throu'rh  it  in  their  marches  to  and  from  the  continent. 
Few  places   in  Britain  are   more  frequently  mentioned 
by  the  Roman   ^vriters    than    Rutupium    and    Porlus 
Rutupemis,    moft  probably  Richborough    and   Stonar. 
Rutupium  was  the   fame  in   thofe   times  that  Dover  is 
in  ours  ;   the  ufual   place  of  embarking  for,  and  land- 
ing from,  the  continent.     Before  the  final  departure  of 
the  Romans  out  of  Britain,  Portus  Dubris,  now  Do- 
ver, had  become  a  confiderable  place,  and  a  well  fre- 
quented harbour,  where  the  third  iter  of    Antoninus 
ends,  and  from  whence  they  often  embarked  for  Gaul. 
Portus  Leraanus,    fuppofed    to    be    Lime  near    Well 
Plythe,  ivas  alfo  a   noted   feaport  in   thefe   times,  and 
the  termination  of  the  fourth  iter  of  Antoninus.     Du- 
robrlvte   and  Durovernum,    now  Rochefter    and   Can- 
terbury, were  both  Roman  towns   and  ftations,  and  are 
often  mentioned   in    the    Itinerary    and    other    books. 
Befides  thefe,   there  are  feveral  other  Roman   ifations, 
towns,  and  ports  in  Cantiun,  which  need  not  to  be  par- 
ticularly enumerated  here.     Cantium,  in  the  moll  per- 
fect ftate  of  the  Roman   government,  made  a  part  of 
the  province  which,  was  called  F/nvia  Ccesariensit. 

CAN'l'O,  denotes  a  part  or  divifion  of  a  poem,  an- 
fwering  to  ivhal  is  otherwife  called  a  book.  TTie  word 
is  Italian,  where  it  properly  fignifics  song.  Taflb,  Ari- 
ofto,  and  feveral  other  Italians,  have  divided  their  longer 
or  heroic  poems  into  cantos.  In  imitation  of  them, 
Scarron  has  alfo  divided  his  Gigantomaclnn,  and  Boi- 
leau  his  Lutrin,  into  chants  or  fongs.  The  like  ufage 
has  been  adopted  by  fome  EngliQi  writers,  as  Butler, 
who  divades  his  Hudibras,  and  Dr  Garth  his  Difpen- 
fary,  into  cantos.  A  late  tranllator  of  partof  Virgil's 
j^neid  has  even  fubdivided  a  book  of  Virgil  into  feve- 
ral cantos. 

Canto,  in  the  Italian  mufic,  fignifies  a  song  :  hence 
canto  sintnlice  is  where  all  the  notes  or  figures  are  equal, 
and  called  alfo  canlo  senno  ;  canto  fi^urato,  lhat_  where 
the  figures  are  unequal,  and  exprefs  different  motions. 

Cakto  alfo  fignifies  the  treble  part  of  a  fong  :  hence 
canlc.  C'nceriavie,  the  treble  of  the  little  chorus  ;  canto 
repietir,,  the  treble  of  the  grand  chorus,  or  that  which 
fm^s  only  now  and  then  in  particular  places.  Canto 
fignifies  the  firft  treble,  unlefs  fome  other  word  be  add- 
ed to  it  as  srcondo  ;  in   vvhich   cafe  it  denotes  the  fe- 

cond  treble.  ,• ,  -r, 

CANTON,  in  Gtografihy,   denotes  a  Imall  diltr;i.t 

or  country   conftituting  a  dillinft    government  ;    fuch 

are  the  cantons  of  Switzerland. 

Canton,  ^anti-ion^,  or  Koanton,  one  of  the  fouth- 

ern  provinces  of  China  •,  bounded  on  the  north-ealf  by 

Fokicn,  on  the  north  by   Kiang-fi,    on  the    weft  by 


^uang-fi  and  the  kingdom  of  Tonking,  and  every- 
where elfe  by  the  fea.  'j'he  country  is  divcrfified  with 
hills  and  plains,  and  the  foil  in  general  fo  fertile  that  it 
produces  two  crops  annually.  Befides  many  of  the 
fruits  of  Europe,  and  thofe  common  in  other  parts 
of  the  Indies,  the  province  of  Canton  produces  fome 
peculiar  to  itlelf.  Abundance  of  valuable  aromatic 
ivoods  are  alfo  to  be  met  with  in  this  province,  as  well 
as  eagle  wood,  ebony,  &c.  •,  and  in  the  mineral  king- 
dom the  province  furniihes  gold,  precious  Hones,  tin, 
quickfilver,  and  copper.  Silk  and  fugar  are  alfo  culti- 
vated here,  and  pearls  are  filhed  up  on  the  coal'is ;  fo 
that  every  thing  which  can  contribute  to  the  pleafure  or 
convenience  of  life  is  to  be  met  \viih  in  Canton.  "  One 
begins  (fays  F.  Premare)  to  have  an  idea  of  China,  011 
entering  the  river  Canton.  Both  fides  of  it  prefent 
large  fields  of  rice  which  refemble  green  meadows,  and 
extend  beyond  the  reach  of  fight.  They  are  inter- 
fecled  by  an  infinite  number  of  iinall  canals,  in  fuch  a 
manner  that  the  barks  which  pafs  and  repafs  in  them 
feem  at  a  dillance,  while  the  vvater  wliich  carries  them 
is  concealed,  to  glide  along  the  grafs.  Farther  inland 
the  country  appears  covered  with  trees,  and  cultivated 
along  the  valleys  •,  and  the  whole  fcene  is  interfperfed 
vvith  villages,  rural  feats,  and  fuch  a  variety  of  de- 
lightful profpeils,  that  one  is  never  tried  of  viewing 
them,  and  regrets  to  be  obliged  to  pafs  them  io 
quickly. 

All  the  coafts  of  this  province  abound  with  fifli,  and 
furnifii  vaft  numbers  of  crabs,  oyilers,  and  tortoifes  of 
an  immenfe  fize.  The  inhabitants  keep  a  prodigious 
number  of  tame  ducks,  which  they  hatch  in  ovens  or 
dunghills,  though  it  does  not  appear  that  they  bor- 
rowed this  cullom  from  the  Egyptians.  1  he  docility 
of  thefe  creatures  exceeds  what  we  fiiould  be  apt  at 
firft  to  imagine.  The  inhabitants  load  a  number  of 
fmall  barks  vvith  them,  and  carry  them  in  flocks  to 
feed  on  the  fea  (hore,  where  they  find  (hrimps  and 
other  animals  proper  for  their  nourifhment.  But 
though  the  ducks  from  the  different  barks  are  thus 
unavoidably  mixed  together  in  the  day  time,  they  are 
eafily  collected  by  only  beating  on  a  bafon,  on  which 
ihey  immediately  coUeft  themfelves  into  different  flocks, 
and  each  returns  to  his  proper  bark. 

In  this  province  the  Chinefe  have  alfo  a  method  of 
preferving  not  only  the  flefli  of  the  ducks  in  fuch  a 
manner  that  it  lofes  nothing  of  its  oiiginal  flavour, 
but  their  eggs  alfo.  The  latter  operation  is  perfonned 
by  covering  the  eggs  with  a  coat  of  clay  mixed  with 
fait.  When  mixed  in  this  manner,  it  feems  that  the 
fait  has  the  property  of  penetrating  through  the  pores 
of  the  fliell,  and  thus  impregnating  the  fubilance  in  the 
egg,  which  it  could  not  do  by  limple  folution  in  water. 
Canton,  though  it  fuffered  much  in  the  Chinefe 
wars,  is  at  prefent  one  of  the  moil  flourifhing  provinces 
of  the  empire  ;  and  being  at  a  great  dillance  from 
court,  its  government  is  one  of  the  moft  important. 
A  great  num.ber  of  fortreffes,  many  of  vvhich  are  cities 
provided  with  munerous  garrilons,  have  been  built 
along  the  coafts  for  the  fuppreflion  of  pirates  and 
robbers  ;  for  which  purpofe  alfo  a  certain  number  of 
troops  are  kept  properly  pofted  in  different  parts  of 
the  province.  It  is  divided  into  ten  dillrifts,  which 
contain  as  many  cities  of  the  firft  clafs,  and  84  of  the 
fecond  and   third.      'J'he  air  in  general  is  warm  but 

healthy. 
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Canton,  heallliv,  and  the  people  are  very  iuduftilous.  'J'hcy 
~~v  "  ■ '  pofl'efs  in  an  eminent  degree  the  talent  of  imilaiion  ;  fo 
that  if  they  are  only  Ihown  any  Emopcan  work,  they 
can  execute  others  lik.e  it  ivilh  furpriljij^  cxrdlnefs.  The 
moft  remarkable  cities  in  tlie  province  bc-lldes  Canton 
the  capital  are,  1.  Chao-tcheou-fou,  chietly  noted  for  a 
wonallery  of  bonzes  in  its  neij;hbourhood,  to  which 
the  adiacent  country  belongs,  and  the  origin  of  which 
is  traced  back  for  800  or  900  years.  It  has  under  its 
jurifdidion  fix  cities  of  the  third  clafs  ;  near  one  of 
thcf;  grows  a  rei  d  of  which  feveral  in.ruments  are 
made,  wliich  cannot  be  dillinguilhed  from  real  ebony. 
The  air  of  Chao-tcheou-fou,  hov.evcr,  is  unhealthy  ; 
and  crreat  numbers  of  the  inhabitants  are  carried  oiF 
annually  by  contagious  dillempers,  which  prevail  from 
the  middle  of  Odober  to  the  beginning  of  December. 
2.  Kao-tcheou-fou,  filvialcd  in  a  deUghlful  and  plentiful 
country.  In  the  neighbourhood  is  found  a  lingular 
kind  of  (lone  mnch  refembling  marble,  on  which  are 
natm-al  reprefentations  of  ri^'ers,  mountains,  landfcapes, 
and  trees.  Thefe  ftones  are  cut  into  flabs,  and  made 
into  tables,  &c.  Crabs  are  alfo  caught  on  the  coafls 
here,  ^vhich  very  much  refemble  thofe  of  Europe  ;  but, 
fays  M.  Grofier,  they  have  this  Angularity,  that  when 
taken  out  of  the  water,  they  become  petrified  without 
lofing  any  thing  of  their  natural  figure.  3.  Kiun- 
tcheou-fou,  the  capital  of  the  illand  of  Hai-nan.  See 
Hai-nan. 

Cantov,  a  large,  populous,  and  -wealthy  city  of 
China,  capital  of  the  province  of  that  name,  ftands  on 
the  banks  of  the  river  Taa,  or  great  river,  which,  near 
the  city,  is  wide  and  fpacious.  The  wall  of  the  city 
is  pretty  high,  and  about  fix  or  feven  miles  in  circum- 
ference, though  not  more  than  one  third  of  the  ground 
is  occupied  by  buildings,  the  other  parts  being  appro- 
priated to  pleafure  groimds  or  to  filh  ponds.  The 
countiy  is  extremely  pleafant,  and  towards  the  eafl 
hilly,  fo  as  to  command  a  beautiful  profped  of  the  city 
and  fuburds,  the  compafs  of  which,  together,  is  about 
ten  miles. 

The  buildings  of  Canton  are  in  general  loiv,  confiding 
of  one  ftory  and  a  ground  floor,  which  is  covered  with 
earth  or  red  tiles  in  order  to  keep  it  cool  ;  but  the 
houfes  of  the  mofl  refpedable  merchants  and  mandarins 
are  comparatively  lofty  and  well  built.  In  different 
parts  of  the  city  and  fuburbs  are  jofs  houfes  or  temples, 
in  which  are  placed  the  images  worfliipped  by  the  Chi- 
nefe  :  before  whom  are  placed,  at  particular  feafons,  a 
vaft  variety  of  ftveetmeats,  oranges,  great  plenty  of 
food  ready  drefTed,  and  alfo  incenfe,  which  is  kept  per- 
petually burning. 

The  Ifreets  of  Canton  are  long  and  narrow,  paved 
\vith  flat  ftones,  adorned  at  intervals  with  triumphal 
arches,  which  have  a  pleafing  eileft,  and  much  crowded 
with  people.  On  both  fides  are  li>.oi)S  as  in  London, 
appropriated  to  the  fale  cf  different  commodities  •,  and 
a  kind  of  awning  is  extended  from  houfe'  to  houfe, 
which  prevents  the  fun's  rays  from  incommoding  eitlier 
inhabitants  or  paffengei  s.  At  the  end  of  every  ftreet 
is  a  barrier,  which,  with  the  gates  of  the  city,  are  (liut 
in  the  evening.  In  China  ftreet,  which  is  pretty 
long  and  confiderably  wider  than  the  reft,  refide  mer- 
chants ;  whofe  trade,  fo  far  as  refpeds  china,  lack- 
ered ware,  fans,  &c.  is  wholly  confined  to  Europeans. 
Moft  of  them  fpeak  the  foreign  languages  tolcribly 


well,  or  at  leaft  fufticlnlly  intelligible  to  Iranl'ad  bufi- 
nefs.  Befidcs  thtfe  merchants,  there  is  a  company  of 
twelve  or  thirteen,  calhd  the  Cohcriv  \  who  have  an 
exclullve  right  by  appoi;itment  from  authority  to  pur- 
chafe  the  cargoes  from  the  different  fliips,  and  alfo  to 
fupplv  ihcm  with  leas,  rav.-  filks,  isic.  in  return.  The 
eftablilhmeiu  of  the  Cohong,  though  injurious  to  pri- 
vate trade,  is  admirably  well  adapted  for  the  fecurity 
of  the  different  companies  with  which  they  traffic ; 
becaufc  eacli  individual  becomes  a  guarantee  for  the 
■\vhole  ;  fo  that  if  one  fail,  the  others  confider  thcm- 
felves  as  refponfible. 

In  Canton  there  are  no  carriages ;  all  burdens  are 
carried  by  porteis  acrofs  their  fhoulders  on  bamboos ; 
as  are  alfo  the  principal  people  in  fedan  chairs,  and  the 
ladies  ahvays.  The  llreets  of  Canton  may  be  traver- 
fed  from  morning  till  evening  without  feeing  a  woman, 
thofe  excepted  who  are  '1  artars,  and  even  thefe  but 
very  feldom. 

On  ihe  wliarf  of  the  ri^'cr,  which  is  commodious  and 
pleafant,  ftand  the  fadories  of  the  different  European 
nations,  viz.  the  Dutch,  French,  Swedes,  Danes,  Eng- 
liih,  &c.  In  lUoie  refide  the  fupercargoes  belonging 
to  their  refpedi\e  com-panies,  ^vho  are  appointed  to 
diipofe  of  the  cargoes  brought  to  market ;  to  fupply 
the  ftiips  with  others  from  Europe  in  return  •,  and,  dur- 
ing their  abfence,  to  conLrad  with  the  merchants  for 
fuch  articles  as  may  be  judged  neceffary  for  the  next 
fleet.  Between  the  refidents  cf  the  fadories  the  moft; 
perfed  cordiality  fubfifts ;  in  each  a  common  and 
fplendid  table  is  kept  at  the  company's  expence,  and 
vifits  are  reciprocally  exchanged  •,  fo  that  nothing  is 
wanting  to  make  reCdence  at  Canton  agreeable  to  an- 
European,  but  the  pleafure  naturally  refulting  from  the 
fociety  of  women. 

The  fide  of  the  river  next  the  citv  is  covered  with 
boats,  which  form  a  kind  of  to\\'n  or  ftreets,  in  which 
live  th.e  poorer  fort  of  the  Chinefe,  or  rather  the  dc- 
fcendants  of  the  Tartars.  Some  of  the  men  com.e  on 
ffiore  in  the  morning  to  their  refpedive  employments, 
and  in  thofe  fampans,  or  boats  which  are  not  ftation- 
ary,  the  women  and  alfo  the  men  carry  paffengers 
from  place  to  place  in  the  fame  manner  as  is  done  by 
■(vherries  on  the  Thames.  On  this  river  live  many 
thoufand  fouls  \vho  never  were  permitted  to  come  on 
ftiore  5  whofe  only  habitation  is  their  boat ;  in  \'hich 
they  eat,  drink,  flcep,  carry  on  many  occupations, 
keep  ducks,  &c.  and  occafionally  a  hog. 

The  manufadures  of  Canton  are  principally  carried 
on  h\  the  fuburbs  ;  though  it  has  been  frequently  fup- 
pofed  that  they  were  confined  to  the  city ;  and  this,  by 
fome  writers,  has  been  given  as  a  reafon  why  Euro- 
peans are  not  permitted  to  enter  within  the  gates. 
But  this  is  a  miftake  ",  and  perhaps  the  true  reafon  for 
this  very  fingular  reftraint  is,  that  the  houfes  in  which, 
they  keep  their  women  are  chiefly  within  the  city. 

At  Wampoa,  a  large  commodious  place  for  anchor- 
age, and  which  is  about  12  or  l-i  miles  from  Canton, 
the  European  veffels  lie  and  unload  their  cargoes, 
which  are  tranfmitted  by  lighters  to  the  fadories ; 
and  by  the  fame  conveyance  receive  their  refpedive 
freights.  Between  this  place  and  the  city  are  three 
lioppo,  or  cuftomhoufes,  at  which  the  boats  pafling  and 
repaffmg  are  obliged  to  flop,  and  undergo  with  their 
paffengers  an  exaicination,  In  order  to  prevent  fmvig- 
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tain's  pinnace,  are,  however,  excepted;  the  former 
having  proper  oflicers  en  board  for  the  purpofe,  and 
ihe  latter  being  naiTowly  ■watched  and  examined  at  the 
linding. 

The  weatlier  at  Canton  is,  in  fumtner,  extremely 
hot ;  and  in  the  months  of  December,  January,  and 
Febniar}',  cold  :  the  countiy  is  nevefthelcfs  pleafant 
and  healthful,  abounding  -ivith  all  the  neceflaries  and 
delicacies  of.life,  ^\-hich  may  be  procured  on  temrs  much 
clicapcr  than  in  Europe.  The  number  of  inhabitants 
h.as  been  ellimated  at  one  million  ;  but  later  calcula- 
tions haye  made  the  number  conliderably  ,lefs.  N.  Lat. 
23.  30.  E.  Long.  113.  20. 

Cantox,    Jobrr,    an  ingenious  nalmal  philofopher, 
^vas  born- at  Stroud,   in  Gloucelterfliire,   in  1718;    and 
i\as  placed,  ivhen  young,  under  the  care  of  a  Mr  Da- 
vis, of  the  fame  place,  a  very  able  mathematician,  ■with 
■»\  hom,  before  he  had  attained  the  age  of  nine  years,  he 
had  'gone  through  bolh  vTjlgar  and  decimal   aritlimetic. 
He  then  proceeded  to  the  niatheraatics,  and  particularly 
■  to  algebra  and  afironomy,  ^vherein  he  had  made  a  con- 
ildcrable    progrefs,    ■wl.ien    his    father   took    liim    from 
fchool,    and  put  him  to  learn  liis  oivn    bulincfs,    which 
was  that  of  a  broad  cloth  ^veaver.     This   circumftance 
was  not  able  to  damp   his   zeal  for   the  scquifition   of 
knowledge.      All  liis  leifure  time  ;vas  devoted  to   the 
ailiduous  cullivation  of  allronoinical  fcience  ;    and,    by 
the  help  of   the  Carolii  «  tables  annexed  to    "  Wing's 
Aftronomy,"  he  computed  eclipfes  of  the  moon  and 
other  phenomena.     His  acquaintance  with  that  fcience 
he  applied  likewife  to  the  conftrucling  of  feveral  kinds 
of  dials.     But  the   fludies  of  our  young  pliilofopiier 
being  frequently  purfued  to  very  late  hours,    liis  father, 
fearing  that  they  would  injure  his  health,    forbade  him 
the  ufe  of  a  candle  in  his  chamber  any  longer  than  for 
ihe  pui^pofe  of  going   to  bed,  and  would  himfelf  often 
iee  that  his  injunction  ivas  obeyed.     The  Ion's   ihirfl 
of  kno^svledge  ^vas,  however,  fo  great,  that  it  made  him 
attempt  to  evade  the  prohibition,  and  to  find  means  of 
iecreting  his  light    till  the   family  had  retired  to  reft, 
^vhen  he   rofe  to  profecute  undiftvu^bed  his    favourite 
purfuits.     It  was  dming  this  prohibition,   and  at  thefe 
hours,   that  he  computed,   and  cut  upon  ftone,   with  no 
better  an  inftrument  than  a  common  knife,   the  lines  of 
a  large  upright  fun-dial,   on  which,   bcfides  the  hour  of 
the  day,  was  ftio^i\Ti  the  rifiiig  of   the  fun,    his  place  in 
the  ecliptic,    and   fome  other  particulars.     When   this 
Jvas  finithed,  and  made  kno^vsTi  to  his  father,  he  permit- 
led  it  to  be  placed  before  the  front  of  his  iioufe,  ivhere 
it  excited   the   admirr.tion  of   feveral  gentlemen  in  the 
neighbourhood,    and   introduced   young  Mr  Canton  to 
their  acquaintance,    which  was  follo^ved  by  the  offer  of 
the  ufe  of  their  libraries.     In  the  library  of  one  of  thefe 
gentlemen,    he  found    "  Martin's  Philofophical  Gram- 
mar,"  ■\vhich  was  the  firft  book  that  gave  him  a  tafte 
for  natural  philofophy.   In  the  poffeffion  of  another  gen- 
tleman,  a  few  miles  from  Stroud,   he  firft  faw  a  pair  of 
globes  ;  an   objeft   that   afforded  him  uncommon  plea- 
furcj   from  the  great  eafe  \nth  wliich  he  could  folve 
thofe   problems   he  had   hitherto  been   accuftomed   to 
compute.     The  dial  was  beautified  a  feiv  years  ago  at 
The    expence    of  the    gentlemen   at  Stroud,    feveral  of 
whom  had  been  his  fchool-fellows,   and  who  continued 


ftill  to  regnrd  it  as  a  very  diftlnguilhed  perfuitr.ance. 
Among  other  perlons  Avilh  whom  he  became  acquaint- 
ed in  early  life,  ivas  the  late  reverend  and  ingenious  Dr 
Henry  Miles  of  Tooting,  a  learned  and  relpeilable 
member  of  the  royal  fociety,  and  of  approved  emi- 
nence in  natural  kiiowledge.  This  gentleman,  per- 
ceiving that  Mr  Canton  potltfted  abihiies  too  promifing- 
to  be  confined  i\itliin  the  narrow  limits  of  a  countrj' 
toi\Ti,  prevailed  on  Iris  father  to  permit  him  to  come 
to  London.  Accordingly  he  arrived  at  the  metropolis 
March  4.  1137,  and  relided  with  Dr  Miles  at  Tooling 
till  the  6th  of  May  following  ;  when  he  articled  him- 
felf for  the  lenn  of  five  years,  as  a  clerk  to  Mr  Samuel 
Watkins,  mafter  of  the  academy  in  Spilal-fquare.  In 
this  fituation,  his  ingenuity,  diligence,  and  good  con- 
dufl,  were  lo  ivcU  difp!aycd,  that  on  the  expiration 
of  his  clerkfhip  in  May  1742,  he  was  talien  into  part- 
nerfliip  with  Mr  Watkins  for  three  years  ;  which  gen- 
tleman he  afterivards  fucceeded  in  Spital-iquare,  ai-.d 
there  continued  during  his  is-liole  lile.  In  1744,  he 
married  Penelope,  the  eldeft  daughter  of  Mr  Thomas 
Colbrcoke,  and  niece  lo  James  Colbijoke,  Efq.  banker 
in  London. 

ToAvards  the  end  of  1 745,  elcflricity,  ■>vhlcii  feems 
early  to  have  engaged  Mr  Canton's  notice,  received  a 
very  capital  improvement  by  the  dilcovery  of  the  fa- 
mous Leyden  Phial,  This  event  turned  the  thoughts 
of  moft  of  the  philofophcrs  of  Europe  to  that  branch 
of  natural  plrilofophv  •,  and  oui"  author,  who  ivas  one 
of  the  firft  to  repeat  and  to  pmfue  the  experiment, 
found  his  afllduity  and  attention  reivarded  by  many 
capital  difcoveries.  Toivards  the  end  of  1749,  he  was 
concerned  with  his  friend,  the  late  IVIr  Benjaiuin  Ro- 
bins, in  making  experiments  in  order  to  determine  to 
what  height  rockets  may  be  made  to  afcend,  and  at 
ivhat  diftance  their  light  may  be  fcen.  In  1750  wa-i 
read  at  the  Royal  Society  Mr  Canton's  "  Method  of 
making  artificial  magnets,  without  the  ufe  of,  and  yet 
far  fupeiior  to,  any  natural  ones."  This  paper  pro- 
cured hii-n  the  honom-  of  being  defied  a  member  of 
the  fociety,  and  the  prefent  of  their  gold  medal.  The 
fame  year  he  was  complimented  with  the  degree  of 
M.  A.  by  the  univerfity  of  Aberdeen  ;  and,  in  1751, 
was  chofen  one  of  the  council  of  the  Royal  Society. 

In  1752,  our  philofopher  was  fo  fortunate  as  to  be 
the  firft  perfon  in  England,  ivho,  by  attracting  ihe 
elecfric  fire  from  the  clouds  during  a  thunder  ftorra, 
verified  Dr  Franklin's  hypothefis  of  the  fimilarity  of 
lightning  and  electricity.  Next  year,  his  paper  en- 
titled, '•  Electrical  Experiments,  with  an  attempt  to 
account  for  their  fe^s'eral  Phenomena,"  was  rend  at  the 
Royal  Society.  In  the  fame  paper  Mr  Canton  men- 
tioned his  having  difcovered,  by  a  great  number  of  ex- 
periments, that  iome  clouds  were  m  a  pofiti\e,  and 
fome  in  a  negative,  ftate  of  electricity.  Dr  FrankUn, 
much  about  the  fame  time,  made  the  like  difcovery  in 
America.  This  circumftance,  together  with  our  au- 
thor's confiant  defence  of  the  doctor's  hypolhefis,  in- 
duced that  excellent  philofopher,  immediately  on  his 
arrival  in  England,  lo  pay  Mr  Canton  a  \-iilt,  and  gave 
rile  to  a  friendftiip  which  ever  after  continued  ivithout 
interniplion  or  diminution.  In  the  "  Lady's  Diary, 
for  1756,"  our  author  anfwered  the  prize  queftion  that 
had  been  propofed  in  the  preceding   year.     The  que- 
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Carton,  ftion  was,  "  How  can  what  we  call  the  fliooting  of 
liars  be  btft  accounted  for  ;  what  is  the  fubftance  of 
this  phenomenon  ;  and  in  what  ilate  of  the  amofpherc 
doth  it  molt  frequently  ihow  itfelf  ?"  The  folution, 
though  anonjrnous,  \Aas  fo  fatisfaftory  to  his  friend, 
Mr  'i'homas  Sim'.on,  who  then  condufted  that  ivork, 
that  he  fcnt  Mr  Canton  the  prize,  accompanied  with  a 
note,  in  which  he  faid,  he  was  lure  that  he  was  not  mi- 
Jlaken  in  the  author  of  it,  as  no  one  bcfides,  that  he 
knew  of,  could  have  anfwered  the  queltion.  Our  phi- 
lofophcr's  next  communication  to  the  public,  ^vas  a 
letter  in  the  "  Gentleman's  Magazine,  for  September 
1739,"  on  the  eleftrical  properties  of  the  tourmalin, 
in  ivhich  the  laws  of  that  wonderful  ftone  are  laid  doivn 
in  a  very  concife  and  elegant  manner.  On  December 
13th,  in  the  fame  year,  was  read  at  the  Royal  Society, 
"  An  attempt  to  account  for  the  regular  diurnal  va- 
riation of  the  Horizontal  Magnetic  Needle  ;  and  alfo 
for  its  irregular  variation  at  the  lime  of  an  Aurora 
Borealis."  A  complete  year's  obfervtaions  of  the  di- 
urnal variations  of  the  needle  are  annexed  to  the  pa- 
per. On  Nov.  5.  I"i61,  our  author  communicated 
to  the  Royal  Society  an  account  of  the  Tranfit  of  Ve- 
nus, June  6.  ncil,  obferved  in  Spital-fquare.  Mr  Can- 
ton's next  communication  to  the  Society,  %vas  a  letter 
addreffed  to  Dr  Benjamin  FrankUn,  and  read  Feb.  4. 
1162  ;  containing  fome  remarks  on  Mr  Delaval's  elec- 
trical experiments.  On  Dec.  lii.  in  the  fame  year, 
another  curious  addition  was  made  by  him  to  philofo- 
phical  knowledge,  in  a  paper  entitled,  "  Experiments 
to  prove  that  water  is  not  incomprellible."  Thefe  ex- 
periments are  a  complete  refutation  of  the  famous 
llorentine  experiments,  which  fo  many  pliilofophers 
have  mentioned  as  a  proof  of  the  incompreflibility  of 
tvater.  On  St  Andrew's  day,  1703,  our  author  was 
the  third  time  elected  one  of  the  council  of  the  Royal 
Society  ;  and  on  Nov.  8.  in  the  following  year,  were 
read  before  that  learned  body,  his  farther  "  Experi- 
ments and  obfervations  on  the  comprcflibility  of  \va- 
ter,  and  fome  other  fluids."  The  ellablilhment  of  this 
faft,  in  oppofition  to  the  received  opinion,  formed  on 
the  halty  decifion  of  tlie  Florentine  Academy,  was 
thought  to  be  deferving  of  the  fociety's  gold  medal. 
Jr.  was  accordingly  moved  lor  in  the  council  of  17(i4  ; 
and,  after  ieveral  invidious  delays,  which  terminated 
mucli  to  the  honour  of  Mr  Canton,  it  was  prefented 
to  him  Nov.  30.  1766. 

The  next  communication  of  our  ingenious  author  to 
the  Royal  Society,  ivhich  we  Ihall  take  notice  of  in 
this  place,  was  on  Dec.  22.  1763,  being  "  An  eafy 
method  of  making  a  Phofphorus  that  ■\\'ill  imbibe  and 
emit  light  like  the  Bolognian  itone  ;  with  experiments 
and  obfervations."  When  he  firft  (hov.ed  to  l3r  Frank- 
lin the  inftantaneous  light  acquired  by  fome  of  this 
phofphorus  from  the  near  difcharge  of  an  eleftrifitd 
bottle,  the  doctor  immediately  exclaimed,  "  And  God 
faid,  Let  there  be  light,  and  there  was  light."  The 
dean  and  chapter  of  St  Paul's  having,  in  a  letter  to  the 
prefident,  dated  March  5.  1769,  requelted  the  opinion 
of  the  Royal  Society  relative  to  the  belt  and  molt  ef- 
feftual  method  of  fixing  electrical  conductors  to  pre- 
ferve  that  cathedral  from  damage  by  lightning,  Mr 
■Canton  was  one  of  the  committee  appointed  to  take 
the  letter  into  confideration,  and  to  report  their  opi- 


nion upon  It.  The  gentlemen  ioined  \vith  him  in  this 
builncfs  were,  Dr  \\^tlbn,  Dr  Franklin,  Mr  Delaval, 
and  Mr  V.'ilfon.  'J  heir  report  was  made  on  the  Sth 
of  June  following  ;  and  the  mode  recommended  by 
them  has  been  carried  into  execution.  The  lall  paper 
of  our  author's,  which  was  read  before  the  Royal  So- 
ciety, ivas  on  Dec.  21.  1769  ;  and  contained  "  Expe- 
riments to  prove  that  the  Luminoufnefs  of  the  Sea 
allies  from  the  putrefaiftion  of  its  animal  fubiiances." 
In  the  account  now  given  of  his  communications  to 
the  public,  we  have  chiefly  confmcd  ourfclvcs  to  fucli 
as  were  the  molt  important,  and  ^vhich  threw  new  and 
dllllngulflied  light  on  various  objedts  in  the  philofophi- 
cal  \\orld.  Eefides  thefe  he  wrote  a  immber  of  papers 
both  in  earUer  and  in  later  life,  which  appeared  in  fevc- 
ral  difterent  publications,  and  particularly  in  the  Gen- 
tleman's Magazine. 

The  clofe  and  fedentary  life  of  Mr  Canton,  arifing 
from  an  unremitted  attention  to  the  duties  of  his  pro- 
feflion,  and  to  the  profecutlon  of  ids  philofophical  in- 
quiries and  experiments,  probably  contributed  to  ihort- 
en  his  days.  The  diforder  into  wliich  he  fell,  and 
\vhich  carried  him  off,  was  a  dropfy.  His  death  hap- 
pened on  March  22.  1772,  in  the  54th  year  of  his  age. 
CANTONING,  in  the  miUtary  art,  is  the  allotting 
dlltlucl  and  feparate  quarters  to  each  regiment  ;  the 
ton-n  ivhere  they  are  quartered  being  divided  into  as 
many  cantons  as  there  are  regiments. 

CANTRED,  or  Cantreth,  fignifies  a  hundred  vil- 
lages. It  is  a  Britifli  word,  compounded  of  the  adjeflive 
cant,  i.  e.  hundred  ;  and  iref,  a  town  or  village.  In 
Wales  fome  of  the  counties  are  divided  into  canlreds,  as 
in  England  into  hundreds. 

CANTYRE,  from  Caritierrc,  fignifying  a  "  liead- 
land  ;"  the  fouthern  divifion  of  the  fliire  of  Argyle  in 
Scotland.  It  is  a  peninfula,  ftretching  27  miles  from 
north  to  fouth,  and  feven  miles  in  breadth.  It  is  moft- 
ly  plain,  arable,  and  populous  ;  inhabited  promifcuoufly 
by  Higlilanders  and  Lowlanders,  the  latter  being  in- 
vited to  fettle  in  this  place  by  the  Argyle  family,  that 
the  lauds  might  be  the  belter  cultivated.  It  gives  the 
title  oi  jnarcjuis  to  the  duke,  and  is  by  Lochfyne  divid- 
ed from  Argyle  Proper.  This  loch  is  an  inlet  from 
the  fea,  about  60  miles  in  length  and  four  in  breadth, 
celebrated  for  its  herring  fdliery.  There  are  many 
paltry  villages  in  this  country,  but  no  town  of  any  con- 
iequence  except  Campbletown. 

Cantyre  was  granted  to  the  houfe  of  Argyle  after 
the  fupprefllon  of  a  rebellion  of  the  Macdonalds  of  the 
Ides  (and  it  is  fuppofed  of  this  peninfula)  in  the  be- 
ginning of  the  lait  century,  and  the  grant  was  after- 
wards ratified  by  parliament.  The  ancient  inhabitants 
were  the  P.fac-donalds,  Mac-eachrans,  Mac-kays,  and 
Mac-maths. 

AIu//  0/ Cavtykf.,  the  foutli  cape  or  promontory  of 
the  peninfula.  There  is  here  a  lighthoufe  235  feet 
above  the  fea  at  high  ^vater,  fituated  on  the  rocks  call- 
ed the  Merchants.  Lat.  55.  22.  Long.  5.  42.  weH  of 
London.  The  found  of  Ilia  from  the  lighthoufe  bear- 
ing, by  the  corapafs,  N.  by  E.  diltant  27  miles  ;  the 
fouth  end  of  Ifla  N.  N.  W.  diltant  23  miles;  the 
north  end  of  Rathlin  ifland,  N.  W.  by  W.  one  half 
W. ;  the  Maiden  Rocks,  S.  by  W.  one  half  W.  di- 
ftant  14  miles  ;   Copland  light,  S.  by  W.  one  half  W. 
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dlftant  31  imlcs.  The  lanthorn  is  feen  from  N.  N.  E. 
l-4th  E.  from  S.  by  W.  l-4th  W.  and  intei-mediate 
points  of  the  compafs  N.  of  thefe  tivo  points. 

CANTZ,  a  tomi  of  Silelia  in  Germany.  E.  Long. 
16.  36.  N.  Lat.  51.  6. 

CANVAS,  in  commerce,  a  very  clear  unbleached 
cloth  of  hemp,  or  flax,  wove  regularly  in  little  fquares. 
It  is  ufed  for  working  tapeflry  with  the  needle,  by 
pafTmg  the  threads  of  gold,  filver,  filk.  or  wool,  through 
the  intervals  or  fquares. 

Canvas  is  alfo  a  courfe  cloth  of  hemp,  unbleached, 
fomewhat  clenr,  which  ferves  to  co\er  women's  flays, 
alfo  to  fliffen  men's  clothes,  and  to  make  fome  other  of 
their  wearing  apparel,  &c. 

Canvas  is  alfo  ufed  among  the  French  for  the  mo- 
del or  firll  words  whereon  an  air  or  piece  of  mufic  is 
compofed,  and  given  to  a  poet  to  regulate  and  finilh. 
The  canvas  of  a  fong  contains  certain  notes  of  the 
compofer,  which  fiiow  the  poet  the  meafure  of  the 
verfes  he  is  to  make.  Thus  Du  Lot  fays,  he  has  can- 
vzs  for  ten  fonnets  againft  the  Mufes. 

Canvas  is  alfo  the  name  of  a  cloth  made  of  hemp, 
and  ufed  for  fhips  fails. 

Canvas,  among  painters,  is  the  cloth  on  which  they 
ufually  draw  their  piftures ;  the  canvas  being  fmoothed 
over  with  a  flick  Hone,  thet)  fized,  and  afterwards 
whited  over,  makes  what  the  painters  called  their  primed 
cloih,  on  which  they  draw  their  firft  (ketches  with  coal 
or  clalk,  and  afterwards  finilh  with  colours. 

CANULA,  in  Sur^.'y,  a  tube  made  of  different 
metals,  principally  of  filver  and  lead,  but  fometlmes  of 
iron. 

They  are  introduced  into  hollow  ulcers,  in  order  to 
facilitate  a  difchatge  of  pus  or  any  other  fubllance  ;  or 
into  ^vounds,  either  accidental  or  artificial,  of  the  large 
cavities,  as  the  thorax  or  abdomen  :  they  are  ufed  in 
the  operation  of  bronchotomy  ;  and  by  fome,  after  the 
cutting  for  the  ftone,  as  a  drain  for  urine. 

Other  canulas  are  ufed  for  introducing  cauteries, 
either  aftual  or  potential,  into  hoUoiv  parts,  in  order 
to  guard  the  parts  adjacent  to  that  to  be  cauterized, 
from  injuiy.  They  are  of  various  figures  ;  fome  being 
oval,  fome  round,  and  others  crooked. 

CANUSIUM,  in  /nc:enl  G.o^rafyhy,  a  tox\Ti  of 
Apulia,  on  the  right  or  foulh  fide  of  the  Aufidus,  to 
the  waA  of  Cannre,  wliither  the  Romans  fled  after  the 
defeat  fu  ained  there.  It  was  famous  for  its  red  flrin- 
ing  wool ;  whence  thofe  who  wore  clothes  made  of 
it  were  called  Cnnusitiali.  Now  called  CaNOSA  ; 
which  fee. 

CANUTE,  the  firll  Danifh  king  of  England  after 
Ironfide.  He  married  Emma  widow  of  King  Ethelred  •, 
and  put  to  death  feveral  peifons  of  quality  who  liood 
in  his  way  to  the  crowri.  Having  thus  fettled  his  power 
in  England,  he  made  a  voyage  to  his  other  kingdom  of 
Denmark,  in  order  to  refill  the  attacks  of  the  king  of 
Sweden  ;  and  he  carried  along  \vith  him  a  great  body 
of  the  Englifli  under  the  command  of  the  earl  of  God- 
win. This  nobleman  had  here  an  opportunity  of  per- 
forming a  fer\ice  by  which  he  both  reconciled  the 
king's  mind  to  the  Englilh  nation,  and,  gaining  to 
himfelf  the  fiiendihip  of  his  fovereign,  laid  the  founda- 
tion of  that  immenfe  fortune  wliich  he  acquired  to  liis 
family.  He  was  llationed  ne>  t  the  Sivedifh  camp  ;  and 
obferving  a  favourable  opportunity  which  he  was  ob- 
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ligcd  fuddcnly  to  feize,  he  attacked  the  enemy  in  the 
night,  drove  tliem  fuddenly  from  their  trenches,  threw  "" 
them  into  diforder,  purfued  his  advantage,  and  obtained 
a  decifive  viftory  over  them.  Next  morning,  Canute, 
feeing  the  Englilli  camp  entirely  abandoned,  imagined 
that  thefe  difaiTeclcd  troops  had  deferted  to  the  enemy  ; 
and  he  was  agreeably  lurprlfed  to  find  that  they  were 
at  tliat  time  engaged  in  puifuit  of  tlie  difcomfited 
Swedes.  He  was  fo  pleafed  with  this  fuccefs,  and  the 
manner  of  obtaining  it,  that  he  bellowed  his  daughter 
in  marriage  upon  Godwin,  and  treated  him  ever  afier 
with  the  raoft  entire  confidence  and  regard. 

In   another  voyage   which  he  aftenvards   made   to 
Denmark,   Canute  attacked  Norway,   and  expelled  the 
jufl  but  unwarlike  Olaus  from  his  kingdom,   of  whicli 
he  kept  poffeflion  till  the  death  of  that  prince.     He 
had  now  by  his  conquerts  and  valour  attained   the  ul- 
moft  height  of  his  ambition  ;  and,  having  leifure  from 
wars  and  intrigues,  he  felt  the   unfatisfaflory  nature  ot 
all  human  enioyments  :  and,  equally  weary  of  the  glory. 
and  turmoils  of  this  life,  he  began  to  call  his  vie^v  to- 
wards that  future  exillence,  ivhich  it  is  fo  natural   for 
the   hiunan  mind,   -whether  fatiated  by  profperity,    or 
difgulled  with  adverfity,  to  make  the  object   of  its  at- 
tention.     Unfortunately   the   fpirit  ivhich  pre^'ailed  in 
that  age  gave  a  wrong  direftion  to  his  devotion  ;   and, 
in  II  ead  of  making  atonement  to  thofe  whom  he  had 
formerly  injured  by  his   afts  of  \aolence,  he  entirely 
employed   liimfelf  in    thofe   exerclfes   of  piety,  ivhich 
the  monks  reprcfented  as  moO  meritorious.     He  built 
churches  ;  he  endowed  monafieries ;  he  enriched  eccle- 
fiaflics;  and  he  beflowcd  revenues  for  the  fupport  of 
chantries  at  Affrngton  and  other   places,  where   he  ap- 
pointed prayers  to  be  fald  for  the  fouls  of  thofe  ivho 
had  there  fallen  In  battle  againft  him.  ■■He  even  under- 
took a  pilgrimage  to  Rome,  where  he  f  jjoumed  a  con- 
fiderable  time  •,   and,   befides  obtaining  from  the  pope 
fome  privileges  for  the  Englifli  fchool  erefted  there,  he 
engaged  all  the  princes  through  ivhofe  dominions  he  w  as 
obliged  to  pafs,  to  defift  from  thofe  heavy   impofitions 
and  tolls  ivhich  they  were  accullomed  to  exaft  from  the 
the  Enghtli  pilgrims.      By  this  fpirit   of  devotion,   no 
lefs  than  by  his  equitable  and  politic  admini. Oration,  he 
gained  in  a  good  meafure  the  afteRions  of  his  fubjects. 
Canute,  who  ivas  the   greateft   and   mofl  powerful 
prince  of  his  time,  fovereign  of  Denmark  and  Nonvay 
as  well  as  of  England,   could  not  fail  to  meet  with 
adulation  from  his  courtiers  ;   a  tribute  which  is  libe- 
rally paid  even  to  the  meanefl  and  weake'l  of  princes. 
Some  of  his  flatterers  breaking  out  one  day  in  admi- 
ration  of  Iris  grandeur,    exclaimed    that   every    thing 
ivas  pOiTible  for  him  :   upon  which  the   monarch,  it  Is 
faid,  ordered   a  chair  to  be  fet  on  the  fea  fhore  while 
the  tide  was  making ;  and  as  the  ivaters   approached, 
he   commanded   them   to  retire,   and  obey   the    voice 
of  him  who  was  lord  of  the   ocean.     He  feigned  to  fit 
fome  time  in  exi-ectation  of  their  fubmiffion  ;  but  when 
the  fea  ftill  advanced  towards  him,  and  began  to  wafli 
him  with  its  billows,   he   turned   to  his   courtiers,  and 
remarked  to  them.  That  every  creature  in  the  univerfe 
i\'as  feeble  and  impotent,  and  that  power  refided  with 
one  Being  alone,  in  whofe  hands  ivere  all  the  elements 
of  nature,   who  could   fay   to  the   ocean,  "  Thus  far 
shalt  thou  go,   and  no   farther,"    and   who  coidd  level 
with  his  nod  the-  moCt  towering  piles  of  human  pride 
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and  amliiuon.  From  that  time,  it  is  Paid,  he  never 
would  wear  a  crown.  He  died  in  the  20lh  year  of 
Iiis  reign  ;  and  was  interred  at  Wincheller,  in  the  old 
monallery. 

CANZONE,  in  Music,  fii^nifics,  in  general,  a  fong, 
where  fome  little  fugues  are  introduced ;  but  it  is 
fomelimes  ufed  for  \  fort  of  Italian  poem,  ufuidly 
pretty  long,  to  which  mufic  may  be  compofed  in  the 
ftyle  of  a  cantata.  If  this  term  be  added  to  a  piece  of 
Inrti-umental  muiic,  it  fignifies  much  the  fame  as  can- 
tata ;  if  placed  in  any  part  of  a  Ibnata,  it  implies  the 
fame  meaning  as  allegro,  and  only  denotes  that  the  part 
to  ivhich  it  is  prefixed  is  to  be  played  or  fungin  a  briOi 
and  lively  manner. 

C  ANZONETTA,  a  diminutive  of  canzone,  denot- 
ing a  little  ihort  fong.  The  canzonette  -  Neapolitane 
has  two  drains,  each  whereof  is  fimg  tmce  over,  as 
the  vaudevilles  of  the  French.  The  canzonette  Siciliane 
is  a  fpecies  of  jig,  the  meafure  whereof  is  ulually 
twelve  eighths,  and  fix  eighths,  and  fometimes  both, 
as  rondeaus. 

CAORLO,  a  fmall  ifland  in  the  gidf  of  Venice,  on 
the  coaft  of  Friuli,  20  miles  fouth-we:i  of  Aquileia, 
fubjeft  to  Venice.  It  has  a  toisTi  of  the  fame  name, 
with  a  billiop's  fee. 

CAOUrCHOUC,  Elastic  Resin,  or  India  rub- 
ber, a  fubilance  produced  from  the  fyringe  tree  of 
Cayenne  and  other  parts  of  South  America,  and  pof- 
fefled  of  the  moil  fingidar  properties.  No  fubftance  is 
yet  knoivn  which  is  fo  pliable,  and  at  the  fame  time  fo 
elaftic  ;  and  it  is  farther  a  matter  of  curiofity,  as  being 
capable  of  refilling  the  aftion  of  very  powerful  men- 
firua.  From  the  account  of  M.  de  la  Condamine,  we 
learn  that  this  fubftance  oozes  out,  under  the  form  of 
a  vegetable  milk,  from  incilions  made  in  the  tree  j 
and  that  it  is  gathered  chiefly  in  time  of  rain,  becaufe, 
though  it  may  be  coUedled  at  all  times,  it  tlows  then 
moft  abundantly.  The  means  employed  to  infpiflate 
and  indurate  it,  M.  de  la  Borde  fays,  are  kept  a  pro- 
found fecret.  IVI.  Bomare,  and  others,  affirm,  that  it 
thickens  and  hardens  gradually  by  being  expofed  to 
the  air  •,  and  as  foon  as  it  acquires  a  folid  confilience 
it  maniferts  a  very  extraordinary  degree  of  flexibility 
and  elafticity.  Accordingly  the  Indians  make  boots 
of  it  which  water  cannot  penetrate,  and  which,  when 
fmoked,  have  the  appearance  of  real  leather.  Bottles 
are  alfo  made  of  it,  to  the  necks  of  which  are  failened 
hollow  reeds,  fo  that  the  liquor  contained  in  them  may 
be  fquirted  through  the  reeds  or  pipes  by  preffure. 
One  of  thefe  filled  with  water  is  always  prefented  to 
each  of  the  guefts  at  their  entertainments,  who  never 
fail  to  make  ufe  of  it  before  eating.  Tliis  whimfical 
cuilom  led  the  Protuguefe  in  that  country  to  call  the 
tree  that  produces  the  refin  poo  di  xirn'nii  a  ;  and  hence 
the  name  of  se-  n^ul  is  given  both  to  the  tree  and  to 
its  reiiiious  produ6lion.  Flambeaux,  an  inch  and  a  half 
in  diameter,  and  two  feet  long,  are  likewife  made  of 
this  refin,  which  give  a  beautiful  light,  have  no  bad 
fmell,  and  bum  twelve  horns.  A  kind  of  cloth  is  alfo 
prepared  from  it,  which  the  inhabitants  of  (.Juito  apply 
to  the  fame  purpole  as  our  oil  cloth  and  fail  cloth.  It 
is  fornied,  in  fine,  by  means  of  moulds,  into  a  variety 
of  figures  for  ufe  and  ornament ;  and  the  procefs  is  faid 
to  be  thus  :— The  juice,  iviiich  is  obtained  by  incifion, 
is  fpread  over  pieces  of  clay  formed  into  the  defired 


fliape  ;   and  as  fa'l  as  one  layer  is  dry,    another  is  add-  Cmutchouc. 

ed,  till  the  vcfi'el  be  of  the  proper  thickncfs :  the  whole   ' v~~^ 

is  then  held  over  a  thong  fmoke  of  vegetables  on  fire, 
whereby  it  hardens  into  the  texture  and  appearance  of 
k-.ilher ;  and,  before  the  finiliiing,  while  yet  loft,  is 
capable  of  having  any  impredion  made  on  the  outfidc, 
which  remains  for  ever  after.  When  the  wbole  is  done 
the  infide  mould  is  picked  out. 

Since  this  refin  has  been  known  in  Europe,  its  che- 
mical qualities  and  other  interelling  properties  have 
been  very  diligently  inveftigated.  In  particular,  it 
has  been  endeavoured  to  dircover  fome  metliod  of  dif- 
lolving  it  in  fuch  a  manner  that  it  would  aflume  differ- 
ent figures,  with  equal  cafe  as  when  in  its  original  flate 
fluid.  In  the  memoirs  of  the  Academy  of  Sciences  for 
IToS,  we  have  an  account  of  feveral  attempts  for  this 
purpofe,  and  how  it  may  be  eftefted. — The  ilate  of 
vegetable  milk  in  which  the  caoutchouc  refin  is  found 
when  it  comes  from  the  tree,  led  M.  Macquer  to  ima- 
gine that  it  was  compofed  of  an  oil  and  a  ivatery  mat- 
ter. From  its  wanting  aromatic  flavour,  from  its  lit- 
tle volatility,  and  from  its  being  incapable  of  iblution 
in  fpirit  of  wine,  he  concluded  that  the  oil  which  en- 
tered its  compofition  was  not  an  effential,  but  a  fatty, 
one.  Hence  he  thought  it  probable  that  it  paiVed 
from  a  fluid  to  a  folid  form  by  the  evaporation  of  the 
watery  part,  and  that  the  oily  folvents  would  reduce 
it  toa  foft  ;tate.  The  firll  trials  he  made  for  diffolv- 
ing  it  were  Avith  linfeed  oil,  efl'ence  of  turpentine,  and 
feveral  others.  But  all  he  could  obtain  by  means  of 
thefe  menftrua  was  a  vifcid  fubftance  incapable  of  be- 
ing hardened,  and  totally  void  of  elafticity.  The  rec- 
tified effential  oil  of  turpentine  was  employed  feeming- 
ly  w-ith  greater  fuccefs.  To  feparate  from  this  men- 
Ilruum  the  caoutchouc  which  it  had  diffolved,  M.  Mac- 
quer added  fpirit  of  wine  ;  but  the  confequence  was, 
that  part  only  of  the  oil  united  with  the  fpirit ;  the 
reft  remaining  obftinately  attached  to  the  refin  which 
it  had  diffolved,  and  thus  preventing  it  from  affimiing 
a  folid  confi'lence.  The  author  next  endeavoured  to 
diffolve  it  by  means  of  heat  in  Papin's  digefter.  Bit 
neither  water,  nor  fpirit  of  ^vine,  although  in  this  way 
capable  of  diffolving  the  harde'i  bones,  could  produce 
any  other  effeit  upon  it  than  to  render  it  more  hnn 
than  before.  After  this,  he  tried  what  eifett  the  mil- 
ky juice  of  other  vegetables  would  have  upon  it.  He 
uicd  feveral  kinds,  particularly  that  of  the  fig.  But, 
in  this  way,  he  could  obtain  no  folution.  From  the 
great  volatility  of  ether,  he  ^vas  next  induced  to  try  it 
as  a  menftruum  ;  and,  for  this  purpofe,  he  prepared 
fome  with  great  attention.  The  caoutchouc,  cut  into 
little  bits,  and  put  into  a  proper  veffel  with  as  much 
ether  as  was  futhcient  to  cover  it,  was  perfeftly  dii- 
folved  without  any  other  heat  than  that  of  the  atrac- 
fphere.  This  iblution  was  tranfparent  and  of  an  an;- 
ber  colour.  It  ftill  prelerved  the  fmell  of  ether,  but 
mixed  with  the  difagreeable  odour  ot  the  caoutchouc, 
and  it  is  a  little  lefs  fluid  than  pure  ether.  Upon  its 
being  thrown  into  ^vater,  no  milky  liquor  was  produ- 
ced -,  but  there  arofe  to  the  furface  a  lolid  membrane 
^vhich  poffeffed  the  great  elaliicity  and  other  peculiar 
properties  of  the  caoutchouc  He  obferves,  however, 
that  tivo  pints  of  the  belt  eiher,  obtained  by  reiSifying 
eight  or  ten  pints  of  the  common  ether  by  a  gentle 
heat,  mult  be  ufed,  in  order  to  the  iucc«fs  of  the  ope- 
ration.— 
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Cioutc'.ouc.  ration. — The  diftinguilliing  properUes  of  this  fub- 
'~~"V'"~~'  fiance,  viz.  its  folidity,  flexibility,  and  elaflicity,  and 
its  quality  of  refilling  the  aftion  of  aqueous,  i'pirituous, 
faline,  oily,  and  other  common  folvents,  render  it  ex- 
tremely fit  for  the  conftriiclion  of  tubes,  catheters, 
and  other  inftruments,  in  which  thcfe  properties  are 
wanted.  In  order  to  form  this  refin  into  fmall  tubes, 
M.  Macquer  prepared  a  folid  cylindrical  mould  of 
-wax,  of  the  defired  fize  and  (hape  ;  and  then,  dipping 
a  pencil  into  the  ethereal  lolution  of  the  refin,  daubed 
the  mould  over  ^nth  it,  till  he  had  covered  it  iN-ith  a 
coat  of  refin  of  a  futhcfent  thiciinefs.  The  whole 
piece  is  then  thrown  into  boiling  water  ;  by  the  heal 
of  which  the  wax  is  foon  melted,  and  rifes  to  the  fur- 
face,  leaving  the  refinous  tube  completely  formed  be- 
liind. 

Groflarl  informs  us,  that  he  has  fuccecded  veiy  well 
in  employing  the  elTeutial  oils  of  turpentine  and  laven- 
der as  a  folvent  for  the  clallic  giun,  and  thus  forming  it 
into  tubes,  or  gi^'ing  it  any  (hape  that  is  Tvanted.  When 
the  elalUc  tube  is  prepared  ^vith  oil  of  lavender,  the 
latter  may  be  feparated  by  immcrfing  the  tube  in  alco- 
hol, which  charges  ilfelf  inth  the  oil,  and  becomes  a 
good  lavender  water.  Alcohol  ferves  another  purpofe 
befide  taking  up  the  eflential  oil.  It  accelerates  very 
much  the  di-ying  of  caoutchouc  inftnaments,  which 
are  thus  formed.  Oil  of  turpentine  appeared  always 
to  have  a  kind  of  ftickinefs  ;  and  the  fmell,  which  could 
not  be  got  rid  of  by  any  means  yet  difcovered,  was 
another  inconvenience. 

GroflTart  propofes  another  folvent,  which  is  eafily 
procured,  and  is  not  liable  to  the  inconvenience  julT: 
mentioned.  This  folvent  is  water.  "  I  conceive 
(fays  he)  it  will  appear  ftrange  to  mention  water  as  a 
folvent  of  elaftic  gum,  that  liquid  having  been  ahvays 
fuppofed  to  have  no  aiilion  upon  it.  I  myfelf  refilled 
the  idea  ;  but  reflecling  that  ether,  by  being  faturated 
^vith  water,  is  the  better  enabled  to  aft  on  caoutchouc, 
and  that  this  gum,  when'plunged  into  boiling  water  be- 
comes more  tranfparent  at  the  edges,  I  prefumed  that 
this  effeft  was  not  due  fimply  to  the  dilatation  of  its 
volume  by  the  heat.  I  thought  tliat,  at  tliat  tempe- 
rature, fume  aftion  might  take  place,  and  that  a  long- 
continued  ebullition  might  produce  more  feniible  ef- 
fefts.  I  was  not  difappointed  in  my  expeflalions,  and 
one  of  thofe  tubes  ^vas  prepared  without  any  other  fol- 
vent than  water  and  heat.  I  proceeded  in  the  fame 
manner  as  with  ether  :  the  elaflic  gum  dilates  but  very 
little  in  boiling  water ;  it  becomes  whitiih,  but  reco- 
vers its  colour  again  by  drying  it  in  the  air  and  light. 
It  is  fafficiently  prepared  for  ufe  when  it  has  been  a 
quarter  of  an  hour  in  boiling  water :  by  this  time  its 
edges  are  fometimes  tranfparent.  It  is  to  be  turned 
ipirally  round  the  mould,  in  the  manner  we  dcfcribed 
Lefore,  and  replunged  frequently  into  the  boiling  ^va- 
ter,  during  the  time  that  is  employed  in  forming  the 
tube,  to  the  end  that  the  edges  may  be  difpofed  to 
i;nite  together.  When  the  whole  is  boimd  witli 
packthread,  it  is  to  be  kept  fome  hours  in  boiling  wa- 
ter ;  after  which  it  is  to  be  dried,  Hill  keeping  on  the 
binding. 

"  If  we  with  to  be  more  certain  that  the  connexion 
is  perfe61,  the  fpiral  may  be  doubled  ;   but  \ve   rauit  al- 
ways avoid  placing  the  exterior  furfaces  of  the  Hips  one 
upon  the  other,  as  thofe  furfaces  are  the  parts  v.hich 
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moft   refill   the   aiflion  of  folvents.     This  precrutJon  is  CiDutchoite,. 
lefs  neceiTary  when   ether  is   employed,  on  account  of  *——/——' 
its  great  aftion  upon  the  caoutchouc. 

"  It  might  be  feared  that   the  ailion  of  water  upon 
caoutchouc  would  deprive  us  of  the  advantages  which 
might  otherwife   be   expefted  j   but  thefe  fears  will  be 
removed,    if  we    confider   that    the  affinities  diTer  ac- 
cording to  the  temperatures  \  that   it  is  only  at  a  veiy 
high   temperature   that  water  exerciies  any  fenfible  ac- 
tion upon  caoutchouc.     I  can   atfirra,  that  at  120"  of 
Reaumur's  thermometer  (30;J°  of  Fahrenheit)  this  af- 
finity is  not   fuch   as  that  the  water  can  give  a  hquid 
form  to  caoutchouc  •■,   and  it  does  not  appear  that  we 
have  any  thing  to  fear  in  practice  from  a  combinalioa 
between  thefe  two  bodies,   which,  though  it  real'y  is  a 
true  folulion,   does   not   take   place  in  any  lenfible  de- 
gree but  at  a  high  temperature.      It  is  therefore  at  pre- 
fent  eafy  to  make  of  caoutchouc   whatever  inftruments 
it  may  be  advantageous  to  have  of  a  flexible,   fuppie, 
and  elaftic  fubftance,  which  is  impenTieable   to  ^vatev 
at  the  temperature  of  our   atmofphcre,   and  refills  the 
atlion  of  acids  as  well  as  that  of  moil  other   folvents. 
As  to  the  durability  of  thefe  inftruments,  fe^v  fubilan- 
ces  promife  more  than  this,   becaufe  it  may  be  foldered 
afrelh  in  a  damaged  part.     Any  woven  fubftance  mr.y 
be  covered  with  it  ;   it  is  only  required  that  the  fub- 
ftance (hould  be   of  a  nature  not  to  be  adled  upon  du- 
ring the  preparation,  either  by  ether  or  by  boiling  wa- 
ter ;   for  tliefe  two  agents  are  thofe  which  appear  to  me 
to  merit  the  preference.      Artiils  will  frequently  find 
an  advantage  in  employing  ether,   as  it  requires  lefs 
time  ;  fo  that  a  perfon  may  make,  in  a  fingle  day,   any 
tube   he  may  ha^'e  occafion  for.     The  expence  of  ether 
is  very  little,  fince   it  is  needful  only  to  diipofe  the 
caoutchouc   to  adiiere  ;   and,  being  brought  into  that 
ftate,  the  caoutchouc  may  be  kept  in  a  vefl'el  perfedly 
well  clofed.     It   would  alfo  diminllh  the    expence    of 
the  ether,  if,  inftead  of  ^valhing  it  with  a  large  quantity 
of  water,  there  (hould  be  added  to  it  only  as  much  water 
as  it  can  take  up."  ^nnaks  de  Chimie,  vol.  xi.  p.  1 49. 

A  refin  fimilar  to  this  was  fome  years  ago  diicovtr- 
ed  by  M.  Poi\-re,  in  the  Ifle  of  France  ;  and  there  are 
various  milky  juices  extracted  from  trees  in  America 
■  and  elfewhere,  ivhich  by  previous  mixtmres  and  prepa- 
rations are  formed  into  an  elaflic  refin,  but  of  an  infe- 
rior quality  to  that  of  Cayenne  •,  fuch,  for  inftance, 
are  the  jiuces  obtained  from  the  Cecrvjiia  pehala,  the 
Ficus  religiosa,  and  Indica,  &c. 

Of  the  genuine  trees,  thofe  growing  along  the  banks 
of  the  river  of  the  Amazons  are  defcribed  by  M.  Con- 
daraiiie  as  attaining  a  very  great  height,  being  at  the 
fame  time  perfectly  ftraight,  and  liaving  no  branches  ■ 
except  at  top,  which  is  but  fmall,  covering  no  more 
than  a  circumference  of  ten  feet.  Its  leaves  bear  fome 
refemblance  to  thofe  of  the  mnriioc :  they  are  green  011 
the  upper  part,  and  white  beneath.  The  feeds  are 
three  in  number,  and  contained  in  a  pod  confiuing  of 
three  cells,  not  unlike  thofe  of  the  ricinus  or  pa/nia 
Chrlsil  ;  and  in  each  of  them  there  is  a  kernel,  ^vhich 
being  ibipped  and  boiled  in  water  produces  a  thick  oil 
or  fat,  anfivering  the  purpofe  of  butter  in  the  cookery 
of  that  country. 

A  method  of  diffolving  this  elaftic  gum  \nthout  e- 
ther,  for  the  piupofes  of  a  vamifli  or  the  like,  is  as  fol- 
lows ;     Take  vne  pound  of  the  fpirit  of  tiurpentine,  and 
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C«p;tchcut-    a    pound   of    the   gum   cut   into   very    fmall   pieces ; 
*  pour  the  turpentine  into  a  long-necked  matrafs,   which 

jnuft  be  placed  in  a  fand  bath  ;  throw  in  the  guni, 
not  all  at  once,  but  by  little  and  little  according  as  it 
is  perceived  to  diiT<>l\'e  :  Wlien  it  is  entirely  diiVolvcd, 
f nur  into  the  matial's  a  pint  of  nut  or  linfeed  oil,  or 
4iil  of  poppies,  rendered  deficcalive  in  the  ufual  man- 
ner with  liiharge  ;  Then  hi  the  whole  boil  for  a  quar- 
ter of  an  hour,  and  the  preparation  is  finifhed.  This 
would  make  an  excellent  varnifii  for  air  balloons,  were 
it  not  fo  cxpenfive  on  account  of  the  price  of  the  gum. 
—Another  method,  invented  by  Mr  Baldwin,  is  as 
follows.  'J'ake  any  quantity  of  the  caoutchouc,  as 
two  ounces  avoirdupois  :  cut  it  into  fmall  bits  i\ath  a 
pair  of  fciflars.  Put  a  llrong  iron  ladle  (fuch  as  plum- 
ijei-s  or  glaziers  melt  their  lead  in)  over  a  common  pit- 
coal  or  other  fire.  The  fire  muft  be  gentle,  glowing, 
and  without  fmoke.  When  the  ladle  is  hot,  much  be- 
low a  red  heat,  put  a  fingle  bit  into  the  ladle.  If 
black  fmoke  iJfues,  it  will  prefently  flame  and  difap- 
pear  •,  or  it  Avill  evaporate  \vitliout  flame  :  the  ladle  is 
then  too  hot.  When  the  ladle  is  lefs  hot,  put  in  a  i'e- 
cond  bit,  -which  will  produce  a  white  fmoke.  This 
white  fmoke  will  continue  during  the  operation,  and 
evaporate  the  caoutchouc  :  therefore  no  time  is  to  be 
loft  ;  but  little  bits  are  to  be  put  in,  a  few  at  a  time, 
till  the  whole  are  melted.  It  ftiould  be  continually 
and  gently  ftirred  with  an  iron  or  brafs  fpoon.  Two 
pounds,  or  one  quart,  of  the  beft  drying  oil  (or  of 
raw  linfeed  oil,  which,  together  ivith  a  fe^v  drops  of 
neats  foot  oil,  has  flood  a  month,  or  not  fo  long,  on  a 
lump  of  qiucklime,  to  make  it  more  or  lefs  drying)  is 
to  be  put  into  the  melted  caoutchouc,  and  ftirred  till 
hot  :  and  the  whole  poured  into  a  glazed  veffel,  through 
a  coarfe  gauze,  or  fine  fieve.  W^hen  iettled  and  clear, 
which  will  be  in  a  few  minutes,  it  is  fit  for  ufe,  either 
hot  or  cold. 

The  Abbe  Clavigero  informs  us,  that  the  elaftic 
gum  is  called  by  the  IMexicans  0/i^l  or  0//i,  and  by  the 
Spaniards  of  that  kingdom  U/e  :  That  it  diftils  from 
the  olquahuitl,  which  is  a  tree  of  moderate  fize  ;  the 
trunk  of  which  is  fmooth  and  yelloiviih,  the  leaves 
pretty  large,  the  flowers  white,  and  the  fruit  yellow 
and  rather  round,  but  anguliir  •,  mthin  which  there  are 
kernels  as  large  as  filberts,  and  white,  but  covered 
with  a  yellowilh  pellicle  :  That  the  kernel  has  a  bitter 
tafte,  and  the  fruit  alwa^'s  grows  attached  to  the  bark 
of  the  tree  :  That  when  the  trunk  is  cut,  the  ule  which 
diftils  from  it  is  white,  liquid,  and  vifcous  ;  after^vards 
■it  becomes  yellow  ;  and  laftly  of  a  leaden  colour, 
though  rather  blacker,  which  it  alw.ays  retains.  The 
tree,  he  adds,  is  very  common  in  the  kingdom  of  Gua- 
*imala, 

DifiPerent  trees,  it  would  appear,  yield  the  ela- 
ftic giun.  Aublet,  in  his  Hisioire  des  PlarHes  \de  In 
Guiane  (p.  871.),  defcribes  the  tree,  the  fruit,  and 
■manner  of  collerting  the  juice  j  but  never  favv  the 
flower  :  he  calls  it,  however,  Hevea  Guianerisis.  In 
Jacquin's  America,  it  is  called  Echius  Corymbosa.  The 
younger  Linnaeus,  in  his  Supp/ementiim  P/antanim  (p. 
,4i2),  names  it  Jatrnftha  Eiastica  ;  but  acknowledges 
that  he  only  gives  it  this  name  from  the  ftniflure  of 
•the  fruit  having  moft  refemblance  to  that  genus,  his 
•dry  fpecies  wanting  the  flowers. 

Of  the  alvove  gum,   it  is  faid,   the  Chincfc  make  e- 
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laftic  rings  for  lafcivious  purpofes. — Among  us  it  is 
ufed  by  fuigcons  for  injeding  liquids,  and  by  painters 
for  rubbing  out  black  Icud  pencil  marks,  &c. 

CAP,  a  part  of  drefs  made  to  cover  the  head,  much 
in  the  figure  thereof. 

The  ule  of  caps  and  hats  is  referred  to  the  vcar 
144P,  the  firft  feen  in  thele  parts  of  the  v;orid  being 
at  th:  entry  of  Charles  VII.  into  Rouen  :  from  that 
time  they  began  to  take  place  of  the  hoods,  or  chape- 
roons,  tliat  had  been  ufed  till  then.  When  the  cap 
was  of  velvet,  they  caller  it  tnortier  ;  when  of  wool, 
fimply  l/nrinel.  None  but  kings,  princes,  and  knigh's, 
ivere  allowed  the  afe  of  the  mortier.  The  cap  was  the 
head-drefs  of  the  clergy  and  graduates.  Pafquier  fays, 
that  it  was  anciently  a  part  of  the  hood  worn  by  the 
people  of  the  robe  ;  the  fldrls  whereof'  being  cut  off 
as  an  encumbrance,  left  _the  round  cap  an  eafy  com- 
modious cover  for  the  head  ;  which  round  cap  beincr 
afterwards  affumed  by  the  people,  thofe  of  the  gown 
changed  it  for  a  fqi?are  one,  firft  invented  by  a  French- 
man,,called  Patrouillet :  he  adds,  that  the  giving  of 
the  cap  to  the  ftudents  in  the  univerfities,  was  to  de- 
note, that  they  had, acquired  full  liberty,  and  were  no 
longer  fubjetl  to  the  rod  of  their  fuperiors ;  in  imita- 
tion of  the  ancieiU  Romaris,  who  gave  a  pilrm,  or  cap, 
to  their  flaves,  in  the  ceremony  of  making  them  free  : 
whence  the  proverb,  Vocnre  servos  ad  p'dcum.  Hence,' 
alfo,  on  medals,  the  cap  is  the  fymbol  of  Liberty, 
whom  they  reprefent  holding  a  cap  in  her  right  hand, 
by  the  point. 

The  Romans  ivere  many  ages  without  any  regular 
covering  for  the  head  :  when  either  the  rain  or  fun 
was  troublefome,  the  lappet  of  the  gown  was  thrown 
over  the  head  ;  and  hence  it  is  that  all  the  ancient  fta- 
tues  appear  bareheaded,  excepting  fometimes  a  wTcath, 
or  the  like.  And  the  fame  ufage  obtained  among  the 
Greeks,  where,  at  leaft  during  the  heroic  age,  no  caps 
were  known.  The  fort  of  caps  or  covers  of  the  head 
in  ufe  among  the  Romans,  on  divers  occafions,  were 
the  fntra,  pi/eus,  cucullus,  gaUrus,  and  palliohim  ;  the 
differences  bet^vee^  which  are  often  confounded  by  an- 
cient as  well  as  modern  writers. 

The  French  clergy  v.car  a  ftiallow  kind  of  cap, 
called  calotte,  which  only  covers  the  top  of  the  head, 
made  of  leather,  fatin,  worfted,  or  other  ftuff.  The 
red  cap  is  a  ma:-k«f  dignity  allo'.ved  only  to  thofe  who 
are  railed  to  the  cardinalate.  The  fecular  clergy  are 
diftingmihed  by  black  leathern  caps,  the  regulars  by 
knit  and  worfted  ones. 

Churchmen,  and  the  members  of  univerfities,  ftu- 
dents in  law,  phyfic,  &c.  as  well  as  graduates,  wear 
fquare  caps.  In  moil  univerfities  do(5tors  are  dillln- 
guiflred  by  peculiar  caps,  given  them  in  alTmning  the 
dodlorate.  Wickliff  calls  the  canons  of  his  time  b- 
furcati,  from  their  caps.  Pafquier  obferves,  tliat,  in 
his  time,  the  caps  worn  by  the  churchmen,  &c.  were 
called  fquare  caps  j  though,  in  cfteft,  they  were  round 
yellow  caps. 

The  Chinefe  have  not  the  ufe  of  the  hat,  like  us  ; 
but  wear  a  cap  of  a  peculiar  ftrudlure,  which  the  laws 
of  civility  will  not  allow  them  to  put  oif:  it  is  difter- 
ent  for  the  different  feafons  of  the  year  :  that  ufed  in 
fummer  is  in  form  of  a  cone,  ending  at  top  in  a  point. 
It  is  made  of  a  very  beautiful  kind  of  mat,  much  va- 
lued in  that  couiitry,  and  lined  with  fatin  :  to  this  is 
V  added. 
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added,  at  top,  a  large  Jock  of  rrd  filk,  which  falls  all 
round  as  low  as  the  bottom  ;  fo  that,  in  ^valking,  the 
fi!k  ilu(51uatin.n-  regularly  on  all  f.des,  makes  a  graceful 
appearance  :  Ibmetimes,  inflead  of  illk,  they  uie  a  kind 
of  blight  red  hair,  the  luftrc  whereof  no  weather  effa- 
ces. In  ^vinter  they  wear  a  plulli  cap,  bordered  ivith 
martlet"*  or  fox's  /kin  ;  as  to  the  refl,  like  thofe  for 
the  fiunracr.  Thefe  caps  are  frequently  fold  for  eight 
or  ten  crornis ;  but  they  are  fo  fhort,  that  the  ears  are 
expofed. 

The  cap  is  ibmetimes  ufed  as  a  mark  of  infamy  ;  in 
Italy  the  Jews  are  diftinguiftied  by  a  yellow  cap  ;  at 
Lucca  by  an  orange  one.  In  France,  thofe  who  had 
been  bankrupts  were  obliged  ever  after  to  wear  a  green 
rap,  to  prevent  people  from  being  impofed  on  in  any 
future  commerce.  By  feveral  arrets  in  15S4,  1622, 
16:33,  16S8,  it  was  decreed,  that  if  they  were  at  any 
time  found  without  their  green  cap,  their  protedion 
fiiould  be  null,  and  their  creditors  empowered  to  call 
ihem  into  prifon  :  but  the  fentence  is  not  now  exe- 
cuted. 

Cap  cf  Maintenance,  one  of  the  regalia,  or  orna- 
ments of  flate,  belonging  to  the  kings  of  England,  be- 
fore whom  it  was  carried  at  the  coronation  and  other 
great  folemnities.  Caps  of  maintenance  are  alfo  car- 
ried before  the  mayors  of  the  feveral  cities  in  Eng- 
land. 

Cap  and  Buttox,  are  two  fmall  iflands,  lying  in 
longitude  105°  48'  30"  call ;  and  in  latitude,  the  for- 
mer 5°  58'  30",  the  latter  5°  49'  fouth.  They  are 
thus  defcribed  by  Sir  George  Staunton. 

"  At  a  little  diftance  they  mipht  be  miflaken  for 
the  remains  of  old  cafiles,  mouldering  into  heaps  of 
ruins,  with  tall  trees  already  growing  upon  tlie  tops ; 
but  at  a  nearer  vievi-,  they  betrayed  evident  marks  of  a 
volcanic  origin.  Explofions  from  fubterraneous  fires, 
produce,  for  the  moll  part,  hills  of  a  regular  (hape, 
and  terminating  in  truncated  cones  •,  but  w^hen  from  a 
fubaqueous  volcano  eruptions  are  throwTi  up  above  the 
furface  of  tire  fea,  the  materials,  falling  back  into  the 
water,  are  more  irregularly  difperfed,  and  generally 
leave  the  fides  of  the  new  creation  naked  and  miihapen, 
as  in  the  inllance  of  Amfterdam,  and  of  thofe  fmaller 
fpots  called,  from  forae  refemblance  in  (liape,  the  Cap 
and  Button. 

"  In  the  Cap  were  found  two  caverns,  running  ho- 
rizontally into  the  fide  of  the  rock  •,  and  in  thefe  were 
a  number  of  thofe  birds  nefts  fo  much  prized  by  the 
Chinefe  epicures.  They  feemed  to.  be  compoied  of 
iine  filaments  cemented  together  by  a  tranfparent  vif- 
cous  matter,  not  unlike  what  is  left  by  the  foam  of  the 
lea  upon  ftones  alternately  covered  by  the  tide,  or  thofe 
gelatinous  animal  fubftances  found  floating  on  every, 
coaft.  The  nefts  adhere  to  each  other,  and  to  the 
fides  of  the  cavern,  moflly  in  rows,  ivithout  any  break 
or  interruption.  The  birds  that  build  thefe  nefts  are 
feiall  gray  fwallows,  with  bellies  of  a  dirty  while. 
They  were  flying  about  in  confiderable  numbers  j  but 
they  were  fo  fn>ail,  and  their  flight  fo  quick,  that  they 
efcaped  the  fiiot  fired  at  them.  The  feme  nefts  are  faid 
alfo  to  be  found  in  deep  caverns,  at  the  foot  of  the 
ragheft  mountains  in  the  middle  of  Java,  ancl  at  a  di- 
jlance  from  the  fea,  from  which  the  birds,  it  is  thought, 
derive  no  materials,  either  for  their  food  or  the  con- 
ArufHoa  of  their  nefts  j  as  it  does  not  aj>pe*f  probable 
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they  fliould  (ly,   in 
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boifterous  winds  prevailing  thereabouts.  They  feed 
on  infctls,  ^vhich  they  find  liovciing  over  ftagnatcd 
pools  between  the  mountains,  and  for  catching  which 
their  -wide-opening  beaks  are  particularly  adapted. 
They  prepare  their  nefts  from  the  heft  rcmnanls  of 
their  food.  Their  grcatelt  enemy  is  the  kite,  who  of- 
ten inlei-cepts  them  in  their  paflage  to  and  from  the  ca- 
verns, which  are  generally  furrounjed  ■vvith  rocks  of 
gray  limtftone  or  while  marble.  The  nefts  are  placed 
in  horizontal  rows  at  different  depths,  from  50  to  500 
feet.  The  colour  and  value  of  the  nefts  depend  on  the 
quantity  and  quality  of  the  infefts  caught,  and  perhaps 
alfo  on  the  fituation  where  they  are  built.  Their  va- 
lue is  chiefly  determined  by  the  uniform  finenefs  and 
delicacy  of  their  texture  ;  thofe  that  are  white  and 
tranfparent  being  moft  efteemed,  and  fetching  often  in 
China  their  weight  in  filver.  Thefe  nefts  are  a  confi- 
derable  objeft  of  traffic  among  the  Javanefe,  and  many 
are  employed  in  it  from  their  infancy.  Tlie  birds  hav- 
ing fpent  near  two  months  in  preparing  their  nefts,  lay 
each  two  eggs,  which  are  hatched  in  about  fifteen 
days.  When  the  j'oung  birds  become  fledged,  it  is 
thought  time  to  feize  upon  their  nefts,  which  is  done 
regularly  thrice  a-ycar,  and  is  effefled  by  means  of 
ladders  of  bamboo  and  reeds,  by  which  the  people  de- 
fcend  into  the  cavern  ;  but  when  it  is  very  deep,  rope 
ladders  are  preferred.  This  operation  is  attended  vnth 
much  danger ;  and  feveral  break  their  necks  in  the  at- 
tempt. The  inhabitants  of  the  mountains  generally 
employed  in  it  begin  always  by  facrificing  a  buffalo  ; 
which  cuftom  is  conftantly  obferved  by  the  Javanefe 
on  the  eve  of  every  extraordinary  enterprile.  1'hcy 
alfo  pronounce  fome  prayers,  anoint  themielves  with 
fweet-fcented  oU,  and  fmoke  the  entrance  of  the  ca- 
vern with  gum-benjamin.  Near  fome  of  thofe  caverns 
a  tutelar  goddefs  is  worihipped,  whofe  prieft  bums  in- 
cenfe,  and  lays  his  protedling  liands  on  every  perfon 
preparing  to  defcend  into  the  cavern.  A  flambeau  is 
carefully  prepared  at  the  fame  time,  ^vith  a  gum  whJch 
exudes  from  a  tree  growing  in  the  vicinity,  and  is  not 
eafily  extinguilhed  by  fixed  air  or  fubterraneous  va- 
pours. The  fwallow,  which  builds  thofe  nefts,  is  de- 
fcribed as  not  ha^dng  its  tail  feathers  marked  with 
white  fpots,  which  is  a  charafter  attributed  to  it  by 
Linnaeus ;  and  it  is  poffible  that  there  are  two  fpecies 
or  varieties  of  the  fwallow,  whofe  nefts  are  alike  va- 
luable f ."_  ...  .  i  Enbajy  to 

Cap,  in  fliip  building,  a  ftrong  thick  block  of  Ctiim 
wood,  ufed  to  confine  two  mafts  together,  when  one 
is  erefted  at  the  head  of  the  other  in  order  to  lengthen 
it.  It  is  for  this  purpofe  fumiftied  with  two  holes 
perpendicular  to  its  length  and  breadth,  and  parallel 
to  its  thicknefs  :  one  of  thefe  is  fquare,  and  the  other 
round  :  the  former  being  folidly  fixed  upon  the  upper 
end  of  the  lower  maft,  whilft  the  latter  receives  the 
maft  employed  to  lengthen  it,  and  fecures  it  in  this 
pofition. 

CAPACIO,  an  epifcopal  town  of  Italy  in  the 
kingdom  of  Naples,  and  in  the  hither  Principato.  E, 
Long.  15.  IS.     N.  Lat.  40.  40. 

CAPACITY,  in  a  general  fenfe,  an  aptitude  ot 
difpofition  to  hold  or  retain  any  thing. 

Capacity,  in  Geometry,  is  tbe  fcdid  contents  of  any 

body  i 
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Capacity     body  •,  alfo  our  hollow  meafuies  for  ■wine,  beer,   corn, 

11  fait,  ike.  are  called  measures  of  capacity. 

CapcU.  Capacity,  iu  Lnii;  the  ability  of  a  man,  or  body 

politic,  to  give  or  lake  lands  or  other  things,  or  fue 
ad-ions. 

Our  la^v  allo^vs  the  king  two  capacities  •,  a  natural, 
and  a  political  :  in  the  firft,  he  may  puicliale  landi  to 
him  and  his  heirs  ;  in  the  fecond,  to  him  and  his  fuc- 
cessors.  The  clergy  of  the  church  of  England  have 
the  like. 

CAPARASON,  or  Caparison,  the  covering  or 
clothing  laid  over  a  liorfe  ;  efpecially  a  fumpter  horfe, 
or  horfe  of  Hate.  The  word  is  Spanllli,  being  an  aug- 
mentative of  cape,  caput,  heaJ, 

Anciently  the  caparafons  were  a  kind  of  iron  ar- 
mour, vvhcrcivith  horfes  were  covered  in  battle. 

CAPF.,  in  Geography,  a  high  land  ruiming  out 
uith  a  point  into  tiie  fca,  as  Cape  Nord,  Cape  Horn, 
the  Cape  of  Good_Hope,  Sec. 

Cape  Elk.     See  Cervus,  Mammalia  Index. 

Cape  Breton.     See  Breton. 

Cape  Coast  Cast/e.     See  Coast. 

Cafe  of  Good  Hope.     See  Good  Hope. 
.  Cape  Verd.     See  Verd. 

CAPELL,  EdvvARD,  a  gentleman  well  kno^vn  by 
his  indefatigable  attention  to  the  works  of  Shakefpeare, 
was  a  native  of  the  county  of  Suffolk,  and  received  his 
education  at  the  fchool  of  St  Edmund's  Bury.  In  the 
dedication  of  his  edition  of  Shakefpeare,  in  1763,  to 
the  duke  of  Grafton,  he  obferves  ;  that  "  his  father 
and  the  grandfather  of  his  grace,  were  friends,  and  to 
the  patronage  of  the  deceafed  nobleman  he  owed  the 
leifure  which  enabled  him  to  bellow  the  attention  of 
20  years  on  that  work."  The  office  which  his  grace 
bellowed  on  Mr  Capell  was  that  of  deputy-infpedlor 
of  the  plays,  to  which  a  (alary  is  annexed  of  2001.  a-year. 
So  early  as  the  year  1745,  as  Mr  Capell  himfelf  informs 
us,  shocked  at  the  licentioufnefs  of  Hanmer's  plan,  he 
firft  projefled  an  edition  of  Shakefpeare,  of  the  ftrifteft 
accuracy,  to  be  collated  and  publiflied  in  due  time, 
ex  fide  codiaui).  He  immediately  proceeded  to  coUeft 
and  compare  the  oldeft  and  fcarcefl  copies ;  noting  the 
original  excellencies  and  defeds  of  the  rareft  quartos, 
and  diftinguilhing  the  improvements  or  variations  of 
the  firft,  fecond,  and  third  folios :  and  after  many 
years  labour  produced  a  very  beautiful  fmall  oftavo, 
in  10  volumes,  with  an  "  Introdudlion."  There  is 
not,  the  authors  of  the  Monthly  Review  obferve, 
among  the  various  publications  of  the  prefent  literary 
era,  a  more  lingular  compofition  than  that  "  Intro- 
duftion."  In  flyle  and  manner  it  is  more  obfolete 
and  antique  than  the  age  of  which  he  treats.  It  is 
Lord  Herbert  of  Cherbury,  walking  the  new  pave- 
ment in  all  the  trappings  of  romance  ;  but,  like  Lord 
Herbert,  it  difplays  many  valuable  qualities  accom- 
panying this  air  of  evtravagance,  much  found  fenfe, 
and  appropriate  erudition.  In  the  title-page  of  "  Mr 
William  Shakefpeare,  his  Comedies,  Hiftories,  and 
Tragedies,"  it  was  also  announced  and  promulgated, 
"  Whereimto  will  be  added,  in  fome  other  volimies, 
notes  critical  and  explanatory,  and  a  body  of  various 
readings  entire."  "  The  Introduftion"  likewise  de- 
clared, that  thefe  "  notes  and  various  readings"  ^vould 
be  accompanied  with  another  work,  difclofing  the 
fburces  from  which  Shakefpeare  "   drew  the  greater 


part  of  his  knowledge  in  mythological  and  claffical 
matters,  his  fable,  his  hiftory,  and  even  the  seeming 
peculiarities  of  liis  language — to  ;vhich,"  fays  Mr 
Capell,  "  we  have  gi\'en  for  title.  The  School  of 
Shakefpeare."  Nothing  furely  could  be  more  pro- 
perly conceived  than  fucn  de'.lgns  ;  nor  have  we  ever 
met  with  any  thing  better  grounded  on  the  fubjeft  of 
"  the  learning  of  Shakespeare,"  than  what  may  be 
found  in  the  long  note  to  this  part  of  Mr  Capell's  In- 
troduction. It  is  more  folia  than  even  the  popular 
"  Eflay"  on  this  topic.  Certain  quainlneffes  of  ftyle, 
and  peculiarities  of  printing  and  punfljallon,  attended 
the  whole  of  this  publication.  The  outline,  however, 
was  corredl  ;  and  the  critic,  witli  unremitting  toil, 
proceeded  in  his  undertaking.  But  while  he  was  div- 
ing into  the  claffics  of  Caxton  (to  continue  the  Re- 
viewers account),  and  -ivorking  his  way  under  ground, 
like  the  river  Mole,  in  order  to  imerge  with  all  his 
glories ;  while  he  was  looking  for^vard  to  his  tri- 
umps,  certain  other  aclive  fplrits  went  to  work  upon 
his  plan ;  and,  digging  out  the  promifed  treafures, 
laid  them  prematurely  before  the  public,  defeating  the 
eifecl  of  our  critic's  dif^overies  by  anticipation.  Stee- 
vens,  Malone,  Farmer,  Percy,  Reed,  and  a  whole 
hoft  of  literary  ferrets,  burrowed  into  every  hole  and 
corner  of  the  warren  of  modem  antiquity,  and  over- 
ran all  the  country,  whofe  map  had  been  delineated 
by  Edward  Capell.  Such  a  contingency  nearly  ftag- 
gered  the  fteady  and  unfhaken  perfeverance  of  our 
critic,  at  the  very  eve  of  the  completion  of  his  la- 
bours, and  as  his  editor  informs  us — for,  alas !  at 
the  end  of  near  40  years,  the  publication  was  pofthu- 
mous,  and  the  critic  himfelf  no  more  ! — he  was  almoft 
determined  to  lay  the  work  wholly  afide.  He  perlevered, 
hoivever,  by  the  encouragement  of  fome  noble  and  wor- 
thy perfons ;  and  to  fuch  their  encouragement,  and  hjs 
perfeverance,  the  public  was,  in  1783,  indebted  for 
three  large  volumes  in  4to,  under  the  title  of  "  Notes 
and  various  readings  of  Shakefpeare  ;  together  with 
the  School  of  Shakepeare,  or  Extrafls  from  divers 
Englifh  Books,  that  were  in  print  in  the  Author's 
time  5  evidently  ftiowing  from  whence  his  feveral  Fa- 
bles were  taken,  and  fome  parcel  of  his  Dialogue.  Al- 
fo farther  extrafts,  which  contribute  to  a  due  under- 
flanding  of  his  Wridngs,  or  give  a  light  to  the  Hiftory 
of  his  Life,  or  to  the  Dramatic  Hiifory  of  his  Time.  By 
Edw.  Capell." — Befides  the  works  already  mentioned, 
Mr  Capell  was  the  editor  of  a  volume  of  ancient  poems 
called  "  Prolufions  j"  and  the  alteration  of  "  Anthony 
and  Cleopatra,"  as  atted  at  Drury  Lane  in  1758,  He 
died  January  24.  1781. 

CAPELLA,  in  Aitronomy,  a  bright  fixed  ftar  in 
the  left  (houlder  of  the  conftellation  Auriga. 

CAPELLE,  a  town  of  France,  in  Picardy,  and  in 
the  Ticrache,  eight-  miles  from  Guife.  It  was  taken 
by  the  Spaniards  in  1636  ;  but  retaken  the  year  after. 
E.  Long.  3.  59.  N.   Lat.  49.  58.^ 

CAPELLETS.  See  Farriery  hdex. 
CAPELLUS,  Lewis,  an  eminent  French  Prote- 
ftand  divine,  born  at  Sedan  in  Champagne  about  the 
year  1579.  He  was  the  author  of  fome  learned  %vorks  : 
but  is  chiefly  known  from  the  controverfy  he  engaged 
in  with  the  yoimger  Buxtorf  concerning  the  antiquity 
of  Hebrew  points,  which  Capellus  undertook  to  dif- 
prove.  His  Critica  Sacra  was  alfo  an  elaborate  work, 
U  2  and 
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and  excited  fome  difputes.  He  died  in  165S,  having 
made  an  abridgement  of  his  life  in  his  work  De  gente 
Capillori. 

CAPER.  See  Capparis,  Botany  Index. 
Caper  aifo  denotes  a  vefi'el  ufed  by  the  Dutch  for 
cruiling  ind  taking  prizes  from  the  enemy ',  in  which 
fenfe,  caper  amomits  to  the  fame  with  privateer.  Ca- 
pers are  commonly  double  olhcered,  and  cro^vded  with 
hands  even  beyond  the  rates  of  fhips  of  war,  becaufe  the 
thing  chiefly  in  \-iew  is  boarding  the  enemies. 

CAPERNAUM,  a  city  cekbrated  in  the  Gofpels, 
being  the  place  where  Jefus  ufually  refided  during  the 
time  of  his  miniftry.  This  city  is  nowhere  mention- 
ed in  the  Old  Teilament  under  this  or  any  other  name 
like  it ;  and  therefore  it  is  not  Improbable  that  it  was 
One  of  thofe  to^vns  which  the  Jews  built  after  their 
return  from  the  Eabylonifh  captivity.  It  flood  on 
the  fea  coaft,  i.  e.  on  the  coaft  of  the  fea  of  Galilee,  in 
the  boi-ders  of  Zebulon  and  Nephtalim  (Mat.  iv.  15.), 
and  confequently  towards  the  upper  part  thereof.  It 
took  its  name  no  doubt  from  an  adjacent  fpring,  of 
great  repute  for  its  clear  and  limpid  ivater  j  and 
which,  according  to  Jofephus,  ^vas  by  the  natives  called 
Capernouir.  As  this  fpring  might  be  fome  inducement 
to  the  building  the  town  in  the  place  where  it  flood, 
fo  its  being  a  convenient  wafting  place  from  Galilee  to 
any  part  on  the  other  fide  of  the  fea,  might  be  fome 
motive  to  our  Lord  for  his  moving  from  Nazareth,  and 
making  this  the  place  of  his  moft  conilant  refidence. 
Upon  this  account  Capernaum  was  highly  honoured, 
and  faid  by  our  Lord  himfelf  to  be  exalted  unlo  heaven  ; 
but  becaufe  it  made  no  right  ufe  of  this  fignal  favour, 
it  drew  from  him  the  fevere  denunciation,  that  it 
should  be  brought  down  to  hell  (Matt.  xi.  23.),  wliich 
has  certainly  been  verified  :  for,  as  Dr  Wells  obferves, 
fo  far  is  it  from  being  the  metropolis  of  all  Galilee,  as 
it  once  was,  that  it  condftcd  long  fince  of  no  more  than 
fix  poor  fifhermen's  cottages,  and  may  perhaps  be  no^v 
totally  defolate. 

CAFEROLANS,  a  congregation  of  religious  in 
Italy,  fo  called  from  Peter  Caperole  their  founder,  in 
the  15th  century. 

The  Milanefe  and  Venetians  being  at  war,  the  en- 
mity occafioned  thereby  fpread  itfelf  to  the  very  cloif- 
ters.  The  fuperiors  of  the  pro\'ince  of  Milan,  of  mi- 
nor brothers,  which  extended  itfelf  as  far  as  the  ter- 
ritories of  the  republic  of  Venice,  carried  it  fo  haugh- 
tily over  the  Venetians,  that  thofe  of  the  convent  of 
Brefcia  rcfolved  to  ihake  olF  a  yoke  which  was  grown 
infupportable  to  them.  The  fuperior.^  informed  of 
this,  expelled  out  of  the  province  thofe  ^vhom  they 
confidcred  as  the  authors  of  this  defign  5  the  principal 
of  whom  ivere  Peter  Caperole,  Matthew  de  Tharvillo, 
and  Bouaventure  of  Brefcia.  Peter  Caperole,  a  man 
of  an  enterpriling  genius,  found  means  to  feparate  the 
convents  of  Brefcia,  Bergamo,  and  Cremona,  from  the 
pK>vince  of  Milan,  gnJ  fubjeft  them  to  the  conven- 
tuals. This  occafioned  a  law-fuit  between  the  vi- 
car-general and  thefe  convents,  which  was  deter- 
mined in  favour  of  the  latter  •,  and  thefe  convents^ 
in  1415,  by  the  authority  of  Pope  Sixtus  IV.  were 
erefted  into  a  diiUnct  vicarate,  under  the  title  of 
that  of  Brescia.  This  not  fatisfying  the  ambition  of 
Caperole,  he  obtained,  by  the  interpoution  of  the  doge 
of  Venice,  that  this  vicarate  might  be  eieiSed  into  a 


congregation^  ivhich  tvas  called  from  him  Caperolans. 
This  congregation  ftlU  fubfifts  in  Italy,  and  is  compofed 
of  24  convents,  fituated  in  Brefcia,  Bergamo,  and  Cre- 
mafco. 

CAPEQ^UIN,  a  town  of  Ireland,  in  the  county  of 
Waterford,  and  province  of  Muuller,  fituated  on  the 
river  Blackwater.     W.  Long.  7.  50.  N.  Lat.  52.  5. 

CAPESTAN,  a  town  of  France,  in  Lower  Lan- 
guedoc,  in  the  diocefe  of  Narbonne,  and  near  the  royal 
canal.      E.  Long.  3.  5.  N.  Lat.  43.  33. 

CAPH,  a  Jewilh  meafure  of  capacity  for  things, 
eftlmated  by  Kimchi  at  the  30th  part  of  the  log,  by 
Arbuthnot  at  the  16th  part  of  the  hin  or  3  2d  of  the 
feah,  amounting  to  five-eighths  of  an  Englilh  pint.  The 
caph  does  not  occur  in  Scripture  as  the  name  of  any 
meafure. 

CAPHAR,  a  duty  which  the  Turks  ralfed  on  the 
Chrirtians  who  carry  or  fend  merchandlfes  from  Aleppo 
to  .lerufalem  and  other  places  in  Syria. 

This  duty  of  caphar  was  firft  impofed  by  the  Chri- 
ftians  themfelves,  when  they  were  in  pofTeirion  of  the 
Holy  Land,  for  the  maintenance  of  the  troojis  which 
were  planted  in  difficult  palTes  to  obferve  the  Arabs 
and  prevent  their  incurfions.  It  is  ftill  continued,  and 
much  increafed  by  the  Turks,  under  pretence  of  de- 
fending the  Chriftians  agalnft  the  Arabs  ;  with  whom, 
neverthelefs,  they  keep  a  fee  ret  intelligence,  favoiuing 
their  excurfions  and  plunders. 

C  APHTOR,  in  /Ancient  Geography,  a  town  or  diftrlfl: 
of  Higher  Egypt :  and  hence  the  people  called  Caph- 
tor'im  or  Caphtorei. — Caphtor  is  an  iiland  of  Egypt, 
Ai  Caphtor,  (Jeremiah)  ;  probably  one  of  thofe  in  the 
Nile.  Dr  Wells  fuppofes  it  to  be  Coptos,  wliich  flood 
in  a  fmall  ifland.  Thence  came  the  Cnphiorim  or  Caph- 
tor aei,  in  Palefline  ;  who  with  the  Philiftlnes  confplred 
to  extirpate  the  Hevaei ;  and  ■vvhofe  name  was  iVi'al- 
lo^ved  np  in  that  of  the  Philiftlnes. 

CAPI-AGA,  or  CA.vi-AgaJJi,  a  Turkifh  ofKcer  who  is 
governor  of  the  gates  of  the  feraglio,  or  grand-mafler 
of  the  feraglio. 

The  capi-aga  is  the  firft  dignity  among  the  white 
eunuchs  :  he  is  always  near  the  perfon  of  the  grand 
fignior  :  he  introduces  ambaffadors  to  their  audience  : 
nobody  enters  or  goes  out  of  the  grand  fignior's  apart-" 
ment  but  by  his  means.  His  office  gives  him  tlie  pri- 
vilege of  wearing  the  turban  in  the  feraglio,  and  of 
going  everyivhere  on  horfeback.  He  accompanies 
the  grand  fignior  to  the  apattment  of  the  fultanas,  but 
flops  at  the  door  -without  entering.  His  appointment 
is  very  moderate  •,  the  grand  fignior  bears  the  expence 
of  his  table,  and  alloivs  him  at  the  rate  of  about  fixty 
•French  livres  per  day  ;  but  his  office  brings  him  in 
abundance  of  prefents ;  no  affair  of  confequence  coming 
to  the  emperor's  knowledge  without  paffing  through 
his  hand.  The  capi-aga  cannot  be  bafhaw  wheu  he 
quits  his  pofl. 

CAPIAS,  in  Law,  a  writ  of  two  forls  ;  one  befoie 
judgment  in  an  aftion,  and  the  other  after.  That  be- 
fore judgment  is  called  capias  ad  responder.duw,  where 
an  original  is  iiTued  out,  to  take  the  defendant,  and 
make  him  anfwer  the  plaintiff.  That  after  judgment 
is  of  divers  kinds ;  as, 

Capias  ad  Satisfaciendum,  a  writ  of  execution  that 
iffues  on  a  judgment  obtained,  and  lies  where  any  per- 
fon recovers  in  a  pcrfonal  action,  as  for  debt,   damages, 

&c. 
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Sic.  in  wliich  cafes  this  wiit  iffucs  to  tiie  the.ciff,  com- 
manding him  to  take  the  body  of  him  againft  whom 
the  debt  is  recovered,  ivho  is  to  be  kept  in  prifon  till 
he  makes  fatisfa6lion. 

Capias  Pm  Fine  is  a  writ  lying  where  a  perfon  is 
fined  to  the  king,  for  fome  offence  committed  ag;unft 
a-  ftatute,  and  he  does  not  difcharge  the  fine  accord- 
ing to  the  judgment  •,  therefore  !us  body  lliall  be  taken 
by  this  \vrit,  and  committed  to  gaol  till  the  fine  is 
paid. 

Capias  Uttegatum,  a  ^vrit  which  lies  againft  any  one 
outlawed,  upon  any  aftion  perfonal  or  criminal,  by 
which  the  fherifF  is  ordered  to  apprehend  the  party 
outlawed,  for  not  appearing  on  the  exigent,  and  keep 
him  in  fafe  cullody  till  the  day  of  return,  when  he  is 
ordered  to  prefent  him  to  the  court,  to  be  there  farther 
ordered  for  his  contempt. 

Capias  in  Wnhcmom,  a  writ  that  lies  for  cattle  in 
luitherr.am :  that  is,  where  a  diflrcfs  taken  is  driven 
out  of  the  county,  fo  that  the  (heriif  cannot  make  de- 
liverance upon  a  replevin  ;  then  this  ivrit  iffues,  com- 
manding the  (heriff  to  take  as  many  beafts  of  the  dif- 
trainer,  &c. 

CAPIGI,  a  porter  or  doorkeeper  of  the  Turkifh 
feraglio.  There  are  about  five  liundered  cop'tgu  or  por- 
ters in  the  feraglio,  divided  into  two  companies  ;  one 
conllfting  of  three  hundred,  under  a  chief  called  Capigi- 
Basjn,  who  has  a  flipend  of  three  ducats  per  day  ;  the 
other  coniifls  of  two  hundred,  diftinguilhed  by  the 
name  of  Liicciapigi,  and  their  chief  Cuccicafytgt-Bassa, 
who  has  two  ducats.  The  capigis  have  from  feven  to 
fifteen  afpers  per  day  ;  fome  more,  others  lefs.  Their 
bufinefs  is  to  affift  the  janizaries  in  the  guard  of  the 
firll  and  fecond  gates  of  the  ftragiio ;  fometimes  all 
together  j  as  when  the  Turk  holds  a  general  council, 
receives  an  ambafiador,  or  goes  to  the  mofque  ;  and 
fometimes  only  in  part  j  being  ranged  on  either  fide 
to  prevent  people  entering  with  arms,  any  tumults 
feeing  made,  &c.  The  word,  in  its  original,  fignifies, 
gate. 

CAPILLAMENT,  in  a  general  fenfe,  ngnifies  a 
hair  :  whence  the  word  is  applied  to  ieveral  things, 
which  on  account  of  their  length  or  their  finenefs  rec 
femble  hairs :   as, 

Capillaments  ofihe  Nerves,,  in  j^nalorny,  x}\f:  fine 
fibres  or  filaments  whereof  the  nerves  are  compofed. 

CAPILLARY,  in  a  general  fenfe,  an  appellation 
given  to  things  on  account  of  their  e.\"treme  finenefs  or 
refembling  hair. 

Capillary  I'uhes,  in  Phyiics,  are  fmall  pipes  of  glafs^ 
whofe  canals  are  extremely  narrow,  their  diameter  be- 
ing only  a  half,  a  third,  or  a  fourth  of  a  line. 

I'he  afcent  of  water,  &c.  in  capillary  tubes,  is  a  phe- 
nomenon that  has  long  embarrnffed  the  philofophers ; 
for  let  oiie  end  of  a  glafs  tube  open  at  both  extremities 
be  immergcd  in  water,  the  liquor  -within  the  tube  will 
rife  to  a  confiderable  height  above  the  external  fjvfacc : 
or  if  two  or  more  tubes  are  inimerged  in  the  fame 
fluid,  one  a  capillary  tube,  and  the  ether  of  a  larger 
bore,  the  fluid  will  alcend  higher  in  the  former  than 
in  the  latter  ;  and  this  will  be  in  a  reciprocal  ratio  of 
the  diameters  of  the  tubes. 

In  order  to  account  for  this  phenomenon,  it  will  be 
necefiary  firit  to  premlfe,  that  the  attraftion  between 
the  particles  of  glafs  and  -(vater  is   greater   than  the 


aftlraftibn  between  llie  particles  of  water  themlclves ; 
for  if  a  glafs  tube  be  placed  in  a  polition  parallel  to 
the  horizon,  and  a  drop  of  water  be  applied  to  the 
under  fide  of  the  tube,  it  will  adhere  to  it :  nor  will 
it  fall  from  the  glafs  till  its  bulk  and  gravity  are  fo 
far  increafed,  as  to  overcome  the  atlraition  of  thf; 
glafs.  Hence  it  is  eafy  to  conceive  how  fcnilbly  fuch 
a  power  muft  a6l  on  the  furface  of  a  tluid,  not  vifcid, 
as  water,  contained  within  the  fmall  cavity  or  bore  of 
a  glafs  tube ;  as  alfo  that  it  will  be  proportionably 
ftronger  as  the  diameter  of  the  bore  is  fraallcr  •,  for  it 
will  be  evident  that  the  efficacy  of  the  power  is  in  the- 
inverfe  proportion  of  the  diameter,  when  it  is  confider- 
ed,  that  fuch  particles  only  as  are  in  contaiS  with  the 
fluid,  and  thofe  immediately  above  the  furface,  can 
cffeft  it. 

Now  thefe  particles  form  a  periphery  contiguous  to 
the  furface,  the  upper  part  of  which  attrails  and  raifes 
the  furface,  v/hile  the  lower  part,  which  is  in  contadt 
with  it,  fupports  it  :  fo  that  neither  the  thickriefs  nor 
length  of  the  tube  is  of  any  confequence  here  ;  the  peri- 
phery of  particles  only,  which  is  always  proportionable 
to  the  diameter  of  the  bore,  is  the-  only  acUng  po^ver. 
The  quantity  of  the  fluid  raifed  will  therefore  be  as  the 
fuiface  of  the  bore  which  it  fills,  that  is,  as  the  dia. 
meter  ;  for  otherwife  the  effedl  would  not  be  propor- 
tional to  the  caufe,  fince  the  quantities  are  always  as 
the  ratio  of  the  diameters ;  the  heights  there-fore  to 
which  the  fluids  will  rife  in  different  tubes,  will  be  in- 
verfely  as  the  diameters. 

Some  doubt  -svhether  the  law  holds  throughout,  of 
the  afcent  of  the  fluid  being  always  higher  as  the  tube 
is  fmaller  :  Dr  Hook's  experiments,  with  tubes  almolt 
as  fine  as  cobwebs,  feem  to  ftiow  the  contrary.  The 
water  in  thefe,  he  obferves,  did  not  rife  fo  high  as  one 
woidd  have  expefted.  The  highefl;  he  ever  found 
it,  Avas  at  21  inches  above  the  level  of  the  water 
in  the  bafon  j  which  is  much  fhort  of  what  it  ought 
to  have  been  by  the  law   above  mentioned.     See   Co- 

HESIOX. 

Capillary  Ft-j/f/r.  Many  fmall  veflels  of  animal 
bodies  have  been  difcovered  by  the  modern  invention 
of  injefling  the  vefl'els  of  animals  v;ith  a  coloured  fi'aid, 
which  upon  cooling  grows  hard.  But  though  molt 
anatomiils  know  the  manner  of  filling  the  large  trunks, 
feiv  are  acquainted  -with  the  art  of  filling  the  capillaries.' 
Dr  Monro,  in  the  Medical  ElTays,  has  given  what 
after  many  trials  he  has  found  molf  fuccefsfiil.  See 
Injection.  . 

CAPILLUS  VENERIS.  See.AoiANTuw,  Botany 
Inilex. 

CAPILUPI,  or  Caeilupus,  Camillus,  a  native 
of  Mantua  in  the  16th  century.  .  He  wrote  a  book,, 
entitled,  The  SlratUci  m  ;  in  which  he  relates  not  only 
what  was  perpetrated  at  Paris  during  the  maflacre  oa 
St  Bartholomew's  day,  but  alfo  the  arttal  preparations, 
which  preceded  that  horrid  maifacre.  It  is,  however,- 
blended  with  a  great  number  of  falllties. 

CAPiLUpi,  Lalius,  an  Italian  poet,  brother  to  the. 
former,  made  himfelf  famous  by  fame  Centos  of  Virgil. 
The  manner  in  which  he  applied  Virgil's  expre.TiOns  to 
reprefcnt  things  which  the  poet  never  dreamt  of,  is 
admired.  His  Cento  againft  women  is  very  ingeniousj 
but  too  falirical.  I'he  poems  of  Capllvipi  arc  irdertcd 
i-1  the  Deiicie  Potlc.rum  Ifa/o-uv. 

CAPISCOLU?,. 
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G.>piicolus.       CAPISCOLUS,  or  Capischolus,  in  ecclesiaftical 
11  ^vriters,  denotes  a  dignitary  in  certain  cathedrals,  who 

Op:t..Rata,  j^^^^  ^^^^  fuperinter.dency  of  the  choir,  or  band  of  mufic, 
aniwering  to  what  in  other  churches  is  called  chanter  or 
prcccHltr.  The  word  is  alfo  written  cahiwolur,  and  ca- 
pulschcilde,  q.  d.  the  head  of  the  fchoul,  or  band  of 
music. 

The  capifcolus  is  alfo  called  scoltiiticia,  as  having  the 
instruction  of  the  young  clerks  and  chorillers,  how  to 
perform  their  duty. 

CAPITA,  Distribution  by,  in  Law,  fignifies  the 
aopomting  to  every  man  an  equal  ftiare  of  a  perfonal 
eltate  ;  when  all  the  claimants  claim  in  their  own  rights, 
as  in  equal  degrees  of  kindred,  and  wot  jure  rejiresenia- 
tioms. 

Capital,  Succession  by,  where  the  claimants  are  nest 
in  degree  to  the  anceftor,  in  their  o^vn  right,  and  not 
hj  right  of  reprefentation. 

CAPITAL,  of  the  Latin  ca/>ut  "  the  head,"  is 
ufed,  on  various  occafions,  to  exprels  the  relation  of  a 
head,  chief,  or  principal :   thus, 

Capitai,  City,  in  Geography,  denotes  the  principal 
city  of  a  kingdom,  ftate,  or  province. 

Capital  Stock.,  among  merchants,  bankers,  and 
traders,  fignilies  the  fum  of  money  which  individuals 
bring  to  rnake  up  the  common  llock  of  a  partnerfliip 
wJien  it  is  firft  foi-med.  It  is  alio  faid  of  the  ftock 
which  a  merchant  at  firft  puts  into  trade  for  his  account. 
It  likewife  fignifies  the  fund  of  a  trading  company  or 
corporation,  in  which  fenfe  the  word  ftock  is  generally 
added  to  it.  Thus  v.-e  fay,  the  capital  ftock  of  the 
bank,  &c.  The  word  capital  is  oppofed  to  that  of 
profit  or  gain,  though  the  profit  often  increafes  the 
capital,  and  becomes  of  itfelf  part  of  the  capital,  when 
joined  with  the  former. 

Capital  Crime,  fuch  a  one  as  fubjefts  the  criminal 
*  ^tt  Crime  tO  capital  punilhment,  that  is,  to  lofs  of  life.  * 
and  Punish-       CAPITAL   Picture,  in  Painting,  denotes  one   of  the 
ment.  nneft   and    moft  excellent    pieces   of  any  celebrated 

mafter. 

Capital  Letters,  in  Printing,  large  or  initial  letters, 
wherein  titles,  &c.  are  compofed  ;  \\'ith  which  all  pe- 
riods, verfes,  &c.  commence  •,  and  wherewith  alfo  all 
proper  names  of  men,  kingdoms,  nations,  &c.  begin. 
The  praftice  which,  for  fome  time,  obtained  among  our 
printers,  of  beginning  every  fubftanlive  with  a  capital, 
is  now  jullly  fallen  into  difrepute  •,  being  a  manifeft 
perverfion  of  the  defign  of  capitals,  as  well  as  an  of- 
fence againft  beauty  and  diftinftnefs. 

Capital,  in  Architecture,  the  upperraoft  part  of  a 
column  or  pilafter,  ferving  as  the  head  or  crowning, 
and  placed  immediately  over  the  Ihaft,  and  under  the 
entablatiu-e.     See  Architecture. 

CAPITANA,  or  Captain  Gn//ey,  the  chief  or 
principal  galley  of  a  ftate,  not  dignified  with  the  title 
of  a  kingdom.  The  capitana  -(vas  anciently  the  deno- 
mination of  the  chief  galley  of  France,  which  the  com- 
mander went  on  board  of.  But  fince  the  fupprefficn 
of  the  office  of  capitain  general  of  the  galleys  in  1669, 
they  have  no  capitana,  but  the  firft  galley  is  called  reale, 
and  the  fecond  parone. 

C APIT ANATA,  one  of  the  1 2  provinces  of  the 
kingdom  of  Naples,  in  Itnly,  bounded  on  the  north  by 
the  gulf  of  Venice,  on  the  eaft  by  the  Terra  di  Bari, 
■on  ihe  fouth  by  the  Eafilicata  and  the  Farther  Princi- 
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pato,  and   on  the  weft  by  the  county  di  Molifc  and  a  Capitaneate, 
fmall  part  of  Hither  Abruzzo.     It  is  a  level  country',  || 

^vithout  trees ;   the  foil  fandy,   the  air  hot  :    tlic  land,      Capitol.  ^ 
hoivever,  near  the  risers,   is  fertile  in  paltures.     The  ' 

capital  town  is  Manfredonia. 

CAPITANLATE,  in  a  genera!  fenfe,  the  fame 
with  capitania.  Capitaneates,  in  PrulTia,  are  a  kind  of 
noble  feuds  or  ellates,  which,  beiidcs  their  revenue, 
raife  their  owers  to  the  rank  of  nobility.  They  are 
otherivife  called  starosties. 

CAPITANEI,  or  Catanei,  in  Italy,  was  a  deno- 
mination given  to  all  the  dukes,  marquifes,  and  counts, 
who  ivere  called  capuanei  regis.  The  fame  appellation 
was  alfo  given  to  perlons  of  inferior  rank  who  were 
inverted  with  fees,  formerly  dillinguiflied  by  the  appel- 
lation valasores  mnjores, 

CAPITANEUS,  in  ancient  law  writers,  denotes  a 
tenant  in  capite  or  chief. 

Capitaneus,  EccUsix,  the  fame  with  advocate. 
CAPITANIA,  in  Geography,   an  appellation  given 
to  the  12  governments  eftabiilhed  by  the  Portuguele  in 
the  Brafils. 

CAPITATION,  .a  tax  or  impofition  raifed  on  each 
perlbn,  in  proportion  to  his  labour,  industry,  oSce, 
rank,  &c.  It  is  a  very  ancient  kind  of  tribute.  The 
Latins  call  it  iribulum,  by  which  taxes  on  perfons  are 
diftingidlhed  from  taxes  on  merchandife,  which  were 
called  vectigalw. 

Capitations  are  never  praclifed  among  us  but  in  exi- 
gencies of  ftate.  In  France  the  capitation  was  intro- 
duced by  Louis  XIV.  in  1695  ;  and  is  a  tax  very  dif- 
ferent from  the  taille,  being  levied  from'  ail  perfons, 
whether  they  be  fubjeft  to  the  taille  or  not.  The  cler- 
gy pay  no  capitation,  but  the  princes  of  the  blood  are 
not  exempted  from  it. 

C-4.PITE,  in  law ,  (from  caput,  i.  e.  rex ;  whence 
lenere  in  capite,  is  to  hold  of  the  hing,  the  head  or  lord 
paramount  of  all  the  lands  in  the  kingdom)  :  An  an- 
cient tenure  of  land,  held  immediately  of  the  king,  as 
of  the  crown,  either  by  knight's  fervice  or  by  foccage. 
It  is  nov/  abolilhed.     See  Tenure. 

Capite  Censi,  in  antiquity,  the  loweft  rank  of  Ro- 
man citizens,  who  in  public  taxes  were  rated  the  leaft 
of  all,  being  fuch  as  never  were  worth  above  365  afies. 
They  were  fuppofed  to  have  been  thus  called,  becaufe 
they  were  rather  counted  aud  marfnalied  by  their  heads 
than  by  their  eftates.  The  ccpile  cehsi  made  part  of 
the  fixth  clafs  of  citizens,  being  below  the  proletarii, 
who  formed  the  other  moiety  of  that  clafs.  They  were 
not  enrolled  in  the  army,  as  being  ji'dged  not  able  to 
fupport  the  espence  of  ^var  j  for  in  ihofe  days  the  fol- 
diers  maintained  themfelves.  It  does  not  appear  that 
before  Caius  Marius  any  of  the  Roman  generals  lifted 
the  capite  ccnsi  in  their  armies. 

CAPITOL,  Capitoliutm,  in  Antiquity,  a  famous 
fort  or  caftle,  on  the  Mons  Capitolinus  at  Rome,  where- 
in was  a  temple  dedicated  to  Jupiter,  thence  alfo  deno- 
minated Capitolinus,  in  which  the  fenate  anciently  al- 
fembled  ;  and  which  ftill  ferves  as  the  city-hall,  or 
townhoufe,  for  the  m.eeting  of  the  confervators  of  the 
Roman  people. —  It  had  its  name  c«/i//6.,  from  ci.pul,  "  a 
man's  liead,"  faid  to  have  been  found  frefli,  and  yet 
bleeding,  upon  digging  the  foundation  of  the  temple 
built  in  honour  of  Jupiter.  Arnobius  adds,  that  the 
man's  name  was  7V/»^,  wheRce  caput,  tolium.     The  firft 
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Cspitoline    foundcilions  cf  tl'.e  capilol  were  laid  by  Tarquin  the 

II  Elder,  in  the  year  of  Rome  139.    His  fiiccessor  Scrvius 

_  Cap:toii'.    raised  the  walls;  and  Tarquin  the  Proud  Cnifhcd  it  in 

*~~~^'~~~'   the  year  221.    Hut  it  wr.s  not  confccraled  till  the  third 

year  alter  the  expuKicn  of  the  kings,  aijd  cilabliihment 

of  the  coTifulate.     The  ceremony  of  ihe  rkdication  of 

the  temple  was  performtd   by  the  coniul  Horatius  in 

246. 

The  capltol  confifled  of  three  parts ;  a  nave  facrcd 
to  Jupiter,  and  two  wings,  the  oae  confccratcd  to  Juno, 
the  other  to  Minerva  :  it  was  aftcndcd  to  by  ilairs  ;  the 
ironlispiece  and  lides  were  fun-oundcd  with  galleries,  in 
which  tb.ofe  who  were  honoured  with  triumphs  enter- 
tained the  i'enate  at  a  magnificent  banquet,  after  the  fa- 
crificc  had  been  oflered  to  the  gods. 

Eoth  the  infide  and  outfide  were  enriched  with  an 
jnflmty  of  xirnanients,  the  mod  dillinguifticd  of  which 
was  the  ftalue  of  Jupiter  with  his  golden  thunderbolt, 
his  fceptre,  and  cromi.  In  the  capitol  alfo  were  a 
temple  to  Jupiter  the  Guardian,  and  another  to  Juno, 
with  the  mint  •,  and  on  the  defcent  of  the  hill  was  the 
temple  of  Concord.  This  beautiful  edifice  contained 
the  most  iacred  depofites  of  religion,  fuch  as  the  ancilia, 
the  hooks  of  the  Sibyls,  &c. 

The  capitol  was  burnt  under  ViteUius,  and  rebuilt 
under  Vcfpalian.  It  was  biunt  a  fecond  time  by  light- 
ning under  Titus,  and  reftored  by  Doniitian. 

Anciently  the  name  caf^uol  was  likewife  applied 
to  all  the  principal  temples  in  mort  of  the  colonies 
throughout  the  Roman  empire  \  as  at  Conflanlinople, 
Jeruialem,  Carthage,  Ravenna,  Capua,  &c. — That  ot 
Thouloufe  has  given  the  name  of  cuvitouls  to  the  eche- 
vins  or  iherifFs. 

CAPII'OLINE  GAMES,  annual  games  inftituted  by 
Camillus,  in  honour  of  Jupiter  Capitolinus,  and  in  com- 
memoration of  the  capiloi's  not  being  taken  by  the 
Gauls.  Plutarch  tells  us  that  a  part  of  the  ceremony 
conlifted  in  the  public  criers  putting  up  the  Hetrurians 
to  fale  by  auftion  :  they  alfo  took  an  old  man,  and  ty- 
ing a  golden  bulla  about  his  neck,  expofed  him  to  the 
public  deriiion.  Feftus  says  they  alfo  dreffed  him  in  a 
pretexta. — There  was  another  kind  of  Capiloline  games, 
inftituted  by  Domitian,  ^vherein  there  were  rewards 
and  crowns  beftowed  on  the  poets,  champions,  orators, 
hiflorians,  and  muficians.  Thcfe  laft  Capitoline  games 
were  celebrated  every  five  years,  and  became  fo  famous, 
that,  inflead  of  calculating  time  by  lullra,  they  began 
to  count  by  Capitoline  games,  as  the  Greeks  did  by 
Olympiads.  It  appears,  however,  that  this  cuftoni 
was  not  of  long  continuance. 

CAPITOLINUS,  Julius,  an  hiftorian  in  the  be- 
ginning of  the  fourth  age  under  DiocleSan,  to  whom 
he  infcribed  the  Lives  of  Verus,  Antoninus  Fius,  Clo- 
dius  Ealbinus,  Macrinus,  the  Maximins,  and  the  Gor- 
dians.  He  wrote  other  lives,  which  are  moft  of  them 
loft. 

CAPITOUL,  or  CAFlxaL,  an  appellation  given 
to  the  chief  magiftrates  of  Thouloufe,  who  have  the 
adminiftration  of  jullice  and  policy  both  civil  and  mer- 
cantile in  the  city.  The  capitouls  at  ThovJoufc  are 
much  the  fame  with  the  echevins  at  Paris,  and  with 
the  confuls,  bailiffs,  biu-gomallers,  mayors,  and  alder- 
men, &c,  in  other  cities.  In  ancient  afts  they  are  cal- 
led toniules.  capitii/arii,  or  cafiiioiiiii,  and  their  bodyrj- 
piiulum,    Fiom  this  kfl  come  the  words  captiulari;  and 
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csi'itoul'.     The  appellative  CfT/i/V'y/i/;/ arofe   hence,  that    Ct-pituli.ie 
they   have  the  charge  and   cullody  of  the  townhoufe, 
which  was  anciently  called  cafiilol, 

Tlie  office  lafts  only  one  year,  and  ennobles  the  bear- 
ers. In  fome  ancient  afts  they  are  called  capiiu.'um  nt.  - 
biliiim  Tolosir.  Thofe  'ivho  have  borne  it  Uyle  ihem- 
felvcs  afterwards  l-urgeftes.  They  are  called  to  ail  ge- 
neral councils,  and  have  theyaj  imagznurn  ;  that  is,  when 
the  year  of  their  adminiftraiion  is  expired,  their  pic- 
tures are  dra;ni  in  the  townhoufe ;  a  culloni  wliicii 
they  have  retained  from  the  ancient  Romans,  as  may 
be  ieen  in  Sigonius. 

CAPITULATE,  an  appellation  given  to  the  feve- 
ral  quartets  or  dillricts  of  the  city  of  i  houlouse,  each 
under  the  dircLlion  of  a  capitoul :  much  like  the  wards 
of  London,  under  their  aldermen.  Thouloufe  is  now 
divided  into  eight  capitoulates,  or  quarters,  which  are 
fubdivided  into  mou/nns,  each  of  which  lias  its  tithing- 
man,  whofe  bufinefs  is  to  inform  the  capitoul  of  what 
paflcs  in  his  titliing,  and  to  inform  the  inhabitants  of 
the  tithing  of  the  orders  of  the  capitoul. 

CAPITULAR,  or  Capitui.are,  denotes  3.n~  aft 
palled  in  a  chapter,  either  of  knights,  canons,  or  reli- 
gious. 

The  capitularia  or  capitulars  of  Charlemagne,  Charles 
the  Bald,  &c.  are  the  laws,  both  eccleuaftical  and  civil, 
made  by  thofc  emperors  in  the  general  councils  or  af- 
femblies  of  the  people  ;  which  was  the  way  in  which 
the  conllitutions  of  moil  of  the  ancient  princes  were 
made  ;  each  perfon  prefent,  though  a  plebeian,  fetting 
his  hand  to  them. 

Some  diftinguilli  thefe  from  la^vs ;  and  fay,  they  were 
only  fupplements  to  laws.  They  liad  their  name,  cabi- 
mliiri,  becaufe  divided  into  capitula,  chapters,  or  fec- 
tions.  In  thefe  capitulars  did  tlie  whole  French  jurif- 
prudence  anciently  coniift.  In  procefs  of  time,  the 
name  was  changed  for  that  of  ordinances. 

Some  diilinguilh  three  kinds  of  capitulars,  accord- 
ing to  the  differerce  of  their  lubjecl-matter  ;  thofe  on 
ecclefiaftical  affairs  are  really  'canons,  extracted  from 
councils  ;  thofe  on  fccular  affairs,  real  laws  ;  thole  re- 
lating to  particular  perfons,  or  occaCons,  private  regu- 
lations. 

CAPITULATION,  in  liMlary  affiirs,  a  treaty 
made  bet^veen  the  inhabitants  cr  garrilon  of  a  place 
beSeged  and  the  befiegers,  for  the  delivering  up  the 
place  on  certain  conditions.  The  niolb  honourable  and 
ordinary  terms  of  capitulation  are,  to  march  out  at 
the  breach  with  arms  and  baggage,  drums  beating,  co- 
lours flying,  a  match  lighted  at  both  ends,  and  fome 
pieces  of  cannon,  waggons  and  convoys  for  their  bag- 
gage, and  for  their  lick  and  wounded. 

Capitulation,,  in  the  German  polity,  a  contract 
which  th.e  emperor  makes  with  the  eletlors,  in  the 
name  of  all  the  princes  and  flatts  in  the  empire,  before 
he  is  declared  emperor,  and  v.'Lich  he  ratifies  before 
he  is  raifed  to  that  Ibvereign  dignity.  The  principal 
points  which  the  emperor  underiakes  to  obferve  are, 
1.  To  defend  the  church  and  empire.  2.  To  obferve 
the  fundamental  laws  of  the  empire.  And,  3.  To 
maintain  and  preferve  the  righlr,  privileges,  and  im- 
munities of  the  elcftors,  prhiccs,  and  other  Uates  of 
the  empire,  fpecified  in  the  capitulation.  Thefe  arti- 
cles and  capitulations  are  prefented  to  the  emperor  by 
the  eleftois  onlvj  ^vithout  the  concurrence  of  the  olhu- 
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C,-pitvi',nm    ilates,  who  have  complained  fiom  lime  lo  thvie  of  fucli 
!1  proceedings;    and   iu    the   time   of    the    Weftphalian 

.C'p..r.ier.>.  treaty,  in  1(548,  it  w&s  propofed  to  deliberate  in  the 
•"  '  foUo-.ving  diet,  upon  a  way  of  making  a  perpetual  ca- 
piti'Jition  ;  but  tlie  electors  have  always  found  me^ns 
of  eluding  the  execution  of  tliis  article.  In  order,  how- 
ever, to  give  fome  fatibfaclion  to  their  adveriaries, 
they  have  Inlerted  in  the  capitulations  of  the  empe- 
rors, and  in  that  of  Francis  I.  in  particular,  a  prormle 
to  ufc  all  their  influence  to  bring  the  affair  of  a  perpe- 
tual capitulation  to  a  conclulion.  Some  Gentian  au- 
thors o^<.n,  that  this  capitulation  limits  the  emperor's 
pov.-er ;  but  maintain  that  it  does  not  v.eaken  his  fo- 
vereigntv :  though  the  moll  part  maintain  that  he  is 
not  abfoiute,  becaufe  he  receives  the  emjiirc  under  con- 
dilions  which  fet  bound  to  abfoiute  authority. 

CAPITULUM,  in  the  ancient  military  art,  was  a 
tranfverfe  beam,  wherein  were  holes  through  which 
palled  the  things  whereby  tlie  arms  of  huge  engines, 
aj  balili-B,  citapi.dtae,  and  fcorpions,  were  played  or 
worked. 

Capitl'LUM,  -in  ecclefiaftical  writers,  denoted  part 
of  a  chapter  of  the  Bible  read  and  explained.  In  which 
fenfe  they  laid,  ire  ad  capitvlurn,  "  to  go  to  fuch  a  lec- 
ture." Aftenvards  the  place  or  apartment  where  fuch 
theological  exucifes  were  performed  was  denominated 

djm:is  c(7/..''/.'</''."* 

CAPNICON,  in  Antiquity,  chimney  money,  or  a 
tax  -ivhich  the  Roman  emperors  levied  for  fmoke,  and 
which  of  confequer.ee  was  due  from  all,  even  the 
poorert,  ^\ho  kept  a  fire.     This  ^vas  firli  invented  by 

Nicephorus. 

CAPNOMANCY,  a  kind  of  divination  by  means 
of  fmoke,  ufed  by  the  ancients  in  their  facrifices.  The 
%vords  come  from  ^.x-am  smoke,  and  fianuct.  di-cination. 
.  The  general  rule  A\-as,  when  the  fmoke  was  thin  and 
light,  and  role  ftraight  up,  it  was  a  good  omen  ;  if  the 
contraiy,  it  Avas  an  ill  one.  There  was  alfo  another 
fpecies  of  capnomancy,  confiffing  in  the  obfervation 
of  the  fmoke  rifmg  from  poppy  and  jafinine  feed  calf 
uooa  lig-hted  coals. 

'  CAPO  I'-INO,  a  large  barren  rock  in  the  territory 
of  the  Genoefe,  ivhich  has  a  caltle  on  its  eaftern  peak. 
Near  it  is  a  fraall  harbour  of  the  fame  name,  13  miles 
ealt  by  fouth  of  Genoa.  _  . 

Capo  d'luria,  a  confiderable  toiTO  of  Italy,  m  Iftria, 
on  the  gulf  of  Triefte,  with  a  bilhop's  fee,  and  fubjeft 
to  the  Venetians.  The  air  is  wholefome  and  tempe- 
rate ;  its  principal  revenue  confilfs  in  wine  and  fait. 
E.  Lonj?.  14.  0.  N.  Lat.  45.  48. 

■CAPON,  a  cock  chicken,  gelded  as  foon  as  left  by 
the  dam,  or  as  foon  as  he  begins  to  crow.  They  are 
of  ufe  either  to  lead  chickens,  duckhngs,  pheafants, 
&c.  and  defend  them,  from  the  kits  and  buzzards; 
or  to  feed  for  the  table,  they  being  reckoned  more  de- 
licate than  either  a  cock  or  a  hen. 

CAPONIERE,  or  CapponieRE,  in  fortificaUon,  a 
covered  lodgement  funk  four  or  five  feet  into  the 
<rround  encompaffed  with  a  little  parapet  about  two 
feet  high,  ferving  to  fupport  feveral  planks  covered 
with  earth.  The"  caponiere  is  large  enough  to  contain 
15  or  20  foldiers  -,  and  is  ufually  placed  in  the  glacis 
on  the  extremity  of  the  counterfcarp,  and  in  dry 
moats  ;  having  little  embrafures  for  the  ioldiers  to  Sre 
through. 


CAPPADOCIA,   an   ancient   kingdom    of    Afia,    Cippido- 
comprehending   all  that  country  which   lies   bet-.veen         cii. 
Mount  Taurus  and  the  Euxine  lea.     it  was  dividi,d  by  • 

the  Perfians  into  two  fatrapies  or  governments  •,  by  tho 
Macedonians  into  t\vo  Idngdonis,  the  one  called  Cap- 
pad'jda  ad  Tt.wi/rn  ;  the  other  Ltipianccm  nd  Ponlum, 
and  commonly  f^rins  ;  for  the  hillory,  6cc.  ofvvhich 
lait,  fee  the  article  PoNTUd. 

Cappadoci.v  Marn-i,  or  Cohpadocia  properly  fo  call- 
ed, lies  between   tl;e  33th  and  41  li   degrees  of  north 
latitude.     It  Tvas  bounded  by   Pontus  on   the    north, 
Lycaonla  and  part  of  Armenia  Pvlajor  on  the  loutb,  Ga- 
latia  on  the  wei>,  and  by  the  Euphrates  and  part  of  Ar- 
menia Minor  on  the  eaft.     The  tirll  king  of  Cappadocia 
we  read  of  in  hillory  was  Piiamaces,  who  was  preferred 
to  the  crci^Ti  by   Cyrus  king  of  Perlia,  who  gave  him 
his  filler  Atofl'a  in   marriage.     Tiiis  is  all  we  find  re- 
corded of  him,  except  that  he  was  killed  iu  a  war  with 
the  Hyrcanians.     After  him  came  a  iuccellion  of  eight 
kings,   of  ivhoni    we   know  fcarre  any  thing  but  that 
they  continued  faithful  to  th.e   Perlian  interelh      In  the 
time  of  Alexander   the  Great,  Cappadocia  was  govern- 
ed by  Ariarathes  II.,   who,   notwithftanding  the  vait 
conquefis  and  fam^e  of  the  JMacedonian.  monarchy,  con- 
tinued unili'aken  in  his  fidelity  to  the  Perfians.     Alex- 
ander was  prevented  by  death  from  invading   his  domi- 
nions ;   but   Perdiccas,   inarching   againft   him  with    a 
powerful   and   %\ell  difclplined  army,  difperfed  his  for- 
ces, and  liaving   taken  Arirrathes  himfelf  prifoner,  cru- 
cified  him  Avith  all  thofe  of  the  royal  blood  -ivhom  he    " 
could  get  into   liis  power.     Diodorus  tells  us  that  he 
was  killed   in  the  battle.     He  is  laid  ^to  have  reigned 
82  years.     His   fon  Ariarathes  III.  ha^ang  efcaped  the 
general  {laughter  of  the  royal  family,   fled  into   Arme- 
nia, where   he  lay   concealed   till   the  ci^il  dlffenfiors 
wliich  rofe  among  the   Macedonians  gave  him  a  fair 
opportunity  of  recovering  his  paternal  kingdom.     A- 
myntas,  at  that  time  the  governor  of  Cappadocia,  op- 
pofed  hrm  :  but  being  defeated  in  a  pitched  battle,  the 
Macedonians  were   obliged  to   abandon  all  the  ftrong 
holds.     Ariarathes,  after  a  long  and   peaceable  reign, 
left  his  Ivingdom  to  his  fon  Ariaramnes  II.    He  appUed 
himfelf  more  to   the  arts  of  peace  than  war,  in  confe- 
quence  of  which  Cappadodia  fiouriflied  greatly  during 
his  reign.     He  was  fucceeded  by  his  fon  Ariarathes  IV. 
^vlio  proved  a  very  warlike  prince,  and,  having  over- 
come Arfaces,  founder  of  the  Parthian  monarchy,  con- 
fiderably  enlarged  his  own  dominions. 

He  was  fucceeded  by  Ariarathes  V.  who,  marrying 
the  daughter  of  Antiochus  the  great,  entered  into  an 
alliance  with  that  prince  againfl  the  Romans ;  but  An- 
tiochus being  defeated,  the  king  of  Cappadocia  was 
obliged  to  fue  for  peace,  which  he  obtained,  after  ha- 
ving paid  200  talents  by  way  of  fine,  for  taking  up 
arms  againfl  the  people  of  Rome.  He  afterwards  af- 
fiifed  the  republic  with  men  and  money  againif  Perfeus 
king  of  Macedon,  on  whicii  account  he  was  by  the  fe- 
nate  honoured  with  the  title  of  the  friend  and  ally 
of  the  Roman  peopU.  He  left  the  kingdom  in  a  very 
flourilhing  condition  to  his  fon  Mithridates,  who  on 
his  accefllon  took  the  name  of  Ariarathes  VI. 

This  prince,  (uii-named  I'bilopaltr,  from  the  filial  re- 
fpeft  and  love  he  fnowed  his  father  from  his  very  in- 
fancy) immediately  renewed  the  alliance  with  Rome. 
Out  of  mere  good  nature,  he  reUoted   M't' robusranf*. 
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fon  to  Ladriades,  king  of  the  Lefler  Armenia,  to  his 
father's  kingdom,  though  he  forefaw  that  the  Armeni- 
ans ■ivould  lay  hold  of  that  opportunity  to  join  Arl?.- 
xias,  who  was  then  on  the  point  of  invading  Cappa- 
docia.  Thefe  differences,  however,  were  fettled  be- 
fore they  came  to  an  open  mplure  by  the  Roman  le- 
gates 5  and  Ariarathes  feeing  himfelf  thus  delivered  from 
an  impending  war  by  the  mediation  of  the  republic, 
prcfented  the  fenate  ivith  a  golden  crown  •,  and  offered 
his  fervice  ivhatevet'  they  thought  proper  to  employ 
him.  The  fenate  in  return  fent  him  a  llaff,  and  chair 
of  ivory  ;  which  were  prefents  ufually  beflo^ved  on  thofe 
only  whom  they  looked  upon  as  attached  to  their  in- 
terelf.  Not  long  before  tiiis,  Demetrius  Soter  king  of 
Syria  had  offered  Aiiarathes  his  liller  in  marriage,  the 
widow  of  Perfeus  king  of  Macedon  :  but  this  offer  the 
king  of  Cappadocii  was  obliged  to  decline  for  fear  of 
offending  the  Romans ;  and  his  fo  doing  was  in  the 
higheft  degree  acceptable  to  the  republic,  who  rec- 
koned him  among  the  chief  of  lier  allies.  Demetrius, 
hovN'ever,  being  greatly  incenfed  at  the  (light  put  upon  his 
firter,  fet  up  a  pretender  to  the  throne,  one  Orophemes, 
a  fuppofitilious,  or,  as  others  call  him,  a  natural  fon 
of  the  deceafed  king.  The  Romans  ordered  Eu- 
menes  king  of  Pergamus  to  aflift  Ariarathes  %nth  all 
his  forces  :  which  he  did,  but  to  no  purpofe  ;  for  the 
confederates  were  oVerthrot\Ti  by  Demetrius,  and  Ari- 
arathes was  obliged  to  abandon  the  kingdom  to  his 
rival.  This  happened  about  159  years  before  Chrifl, 
and  the  ufurper  immediately  difpatched  arabafladors 
to  Rome  ivith  a  golden  crown.  The  fenate  declined 
accepting  the  prefent,  till  they  heard  his  pvetenflons  to 
the  kingdom  ;  and  this  Orophernes,  by  fubomcd  wit- 
nelles,  made  appear  lb  plain,  that  the  fenate  decreed 
that  Ariarathes  and  he  (hould  reign  as  partners  ;  but  next 
year  Orophemes  was  dri"('en  out  by  Attalus  brother 
to  Eumencs,  and  his  fucceuor  to  the  kingdom  of  Per- 
gamus. 

Ariarathes,  being  thus  refcored,  immediately  de- 
manded of  the  Priennians  400  talents  of  gold  %vhlch 
Orophemes  had  depofited  with  them.  They  honeftly 
replied,  that  as  they  had  been  trufted  -ivith  the  money 
by  Orophemes,  they  could  deliver  it  to  none  but  him- 
felf, or  fuch  as  came  in  his  name.  Upon  this,  the  king 
entered  their  territories  v.ith  an  army,  dellroying  all 
with  fire  and  fword.  The  Priennians,  ho'.vever,  ftill 
perfevered  in  their  integrity  j  and  though  their  city  was 
befieged  by  the  united  forces  of  Ariarathes  and  Atta- 
lus, not  only  made  an  obllinate  defence,  but  found 
means  to  re  It  ore  the  fum  to  Orophemes.  At  lad  they 
applied  to  the  Romans  for  affdtance,  who  enjoined  the 
two  kings  to  ralfe  the  fiege,  under  pain  of  being  de- 
clared enemies  to  the  republic.  Ariarathes  immediate- 
ly obeyed  j  and  marching  his  army  into  Affyria,  joined 
Alexander  Epiphanes  agalnft  Demetrius  Soter,  by 
-whom  he  had  been  formerly  driven  out  of  his  kingdom. 
In  the  very  firll  engagement  Demetrius  ^vas  (lain,  and 
his  army  entirely  dil'perfed,  Ariarathes  having  on  that 
occalion  given  uncommon  proofs  of  his  courage  and 
conduct.  Some  years  after,  a  war  breaking  out  be- 
tween the  Romans  and  Ariilonicus  who  claimed  the 
kingdom  of  Pergamus  in  right  of  his  father,  Ariarathes 
joined  the  former,  and  was  ilain  in  the  fame  battle  in 
v;hich  P.  Craffus  proconful  of  Afia  was  taken,  and  the 
Roman  army  cut  in  pieces.  He  left  i\x  fons  by  his 
Vol.  V.  Part  I. 


wife  Laodice,  on  whom  the  Romans  bellowed  Lycao- 
nia  and  Cilicia.  But  Laodice,  fearing  left  her.  chil- 
dren, when  they  came  fo  age,  (hould  take  the  govern- 
ment out  of  her  hands,  poifoned  five  of  them,  the 
youngell  only  having  efcaped  her  cruelty  by  being  con- 
veyed out  of  the  kingdom.  The  queen  herfelf  was  foou 
after  put  to  death  by  her  fubjefls,  who  could  not  bear 
her  cruel  and  tyrannical  government. 

Laodice  was  (ucceeded  by  Ariarathes  VII.  who, 
foon  after  his  accelTion,  married  another  Laodice, 
daughter  to  Mithridalcs  the  Great,  hoping  to  find  in 
that  prince  a  poiverful  friend  to  fupport  him  againft  Ni- 
comedes  king  of  Bithynia  ^vho  laid  claim  to  part  of 
Cappadocia.  But  Mithridates,  inftead  of  alTilUng,  pro- 
cured one  Gordius  to  poifon  his  unhappy  fon-in-la^v, 
and  on  his  death,  feized  the  kingdom,  under  pretence 
of  maintaining  the  rights  of  the  Cappadocians  againft 
Nicomedes,  till  the  clrildren  of  Ariarathes  were  in  a 
condition  to  govern  the  kingdom.  The  Cappadocians 
at  firrt  fancied  themfelves  obliged  to  their  new  pro- 
teftor  :  but,  finding  him  unwilling  to  reiign  the  king- 
dom to  the  lawful  h.eir,  they  rofe  up  in  arms,  and  driv- 
ing out  all  the  garrifons  placed  by  Mithridates,  pla- 
ced on  the  throne  Ariarathes  VIII.  eMeft  fon  of  their 
deceafed  king. 

The  nevj  prince  found  himfelf  immediately  engaged 
in  a  ^var  with  Nicomedes ;  but,  being  affifted  by  Mi- 
thridates, not  only  drove  him  out  of  Cappadocia,  but 
dripped  him  of  a  great  part  of  his  hereditary  domi- 
nions. On  the  conclufion  of  the  peace,  Mithridates, 
feeking  for  fome  pretence  to  quarrel  with  Ariarathes, 
infifted  upon  his  recalling  Gordius,  ■ivho  had  miu'dered 
his  father  5  which  being  rejected  with  abhorrence,  a  ivar 
enfued.  Mithridates  took  the  field  firft,  in  hopes  of 
ovenimning  Cappadocia  before  Ariarathes  could  be  in 
a  condition  to  make  head  againft  him  ;  but,  contrary 
to  his  expeclation,  he  ivas  met  on  the  frontiers  by  the 
king  of  Cappadocia  with  an  army  no  v.'ay  inferior  to 
his  own.  Hereupon  he  invited  Ariarathes  to  a  con- 
ference ;  and,  in  fight  of  both  armies,  ftabbed  him  with 
a  dagger,  which  he  had  concealed  under  his  garment." 
This  ftruck  fuch  terror  into  the  Cappadocians,  that 
they  immediately  difpeifed,  and  gave  Mithridates  an 
opportunity  of  pod'efring  himfelf  of  the  kingdom  -witli- 
out  the  leaft  oppofition.  The  Cappadocians,  however, 
not  able  to  endure  the  tyranny  of  his  prefefts,  loon 
(hook  off  the  yoke  •,  and  recallir.g  the  king's  brother, 
who  had  lied  into  the  province  of  Afia,  proclaimed  him 
king.  He  was  icarce  featcd  on  the  throne,  however, 
before  Mithridates  invaded  the  kingdom  at  the  head 
of  a  very  numerous  army,  and  having  drawm  Ariara- 
thes to  a  battle,  defeated  his  army  mth  great  (laugh- 
ter, and  obKged  him  to  abandon  the  kingdom.  The 
unhappy  prince  foon  after  died  of  grief ;  and  Mithri- 
dates bellowed  the  kingdom  on  his  fon,  ivho  was  then 
but  eight  years  old,  giving  him  alio  the  name  of  y^rin- 
rathex.  But  Nicom.edes  Philopater  king  of  Bithynia, 
fearing  left  Mithridates,  having  now  got  poffeffion  of 
the  ivhole  kiugdom  of  Cappadocia,  fliould  invade  his. 
territories,  fuborned  a  youth  to  pafs  himfelf  for  the 
third  fon  of  Ariarathes,  and  to  prefent  to  them  a  peti- 
tion in  order  to  be  rellored  to  his  father's  kingdom. 
With  him  he  fent  to  Rome  Laodice,  filler  of  Mithri- 
dates, ^vliom  he  had  married  after  the  death  of  her  for- 
mer hufband  iVriarathes.  Loadice  declared  before  the 
X  fenate. 
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fcnate,  that  fhe  had  three  lotss  by  Aiiwatkes,  a;vd  that 
the  petitioner  v^-as  one  of  them ;  but  that  (he  had 
been  obliged  to  keep  him  concealed,  left  he  fliould  un- 
dergo the  fame  fate  with  his  brothers.  The  ftnate  af- 
fuicd  him  that  they  would  at  all  events  reinftate  him 
in  his  kingdom.  But,  in  the  meantime,  Midiridales, 
having  notice  of  thefe  tranfailions,  difpatched  Gordius 
to  Rome,  to  undeceive  the  fenate,  and  to  perfuaue 
them  that  tl'.e  yputh  to  ivhomhe  had  reiigncd  the  king- 
dom -of  Cappadocia  was  the  lawful  fon  of  th.e  late  Idng, 
and  grandfon  to  Ariarathes  who  had  loft  his  life  in  the 
fenice  of  the  Romans  againft  Ariitonicus.  This  un- 
expeiled  embafiy  put  the  fenate  upon  enquiring  more 
narrowly  into  the  matter,  whereby  the  uhole  plot  was 
difcovered  ■,  upon  wiiich  iVIiUiridates  ■(vas  ordered  to 
refign  Cappadocia,  and  the  kingdom  was  declared 
free.  The  Cappadocians,  hovi-cver,  in  a  fliort  time 
fent  ambaffadors  to  Rome,  acquainting  the  fenate  that 
they  could  not  live  without  a  king.  This  greatly 
furprifed  the  Romans,  who  had  fuch  an  averfion  to 
xcyal  authority  ;  but  they  gave  them  leave  to  eleft  a 
king  of  their  own  nation.  As  the  family  of  Phania- 
ces  was  now  extinct,  the  Cappadocians  chofe  Ariobar- 
zanes  j  and  their  choice  w-ss  approved  by  the  fenate, 
he  ha\-ing  on  all  occaiions  fliown  h.imfelf  a  fteady  friend 
to  the  Romans. 

Ariobaizanes  had  fcsrce  laken  poflelTion  cf  his  king- 
dom when  he  was  driven  out  by  Tigranes  kir.g  cf  Ar- 
menia :  who  refigned  Cappadocia  to  the  ion  of  Mithri- 
dates,  in  purluance  of  an  alliance  previoully  concluded 
between  the  two  parlies.  Ariobarzanes  tied  to  Rome  ; 
and,  having  engaged  the  fenate  in  liis  caufe,  he  re- 
turned into  Alia  with  Syila,  who  was  enjoined  to  re- 
itorc  him  to  his  kingdom.  Tliis  was  ealily  performed 
by  Sylla,  who,  ivith  a  fmall  body  of  troops,  routed 
Gordius  who  came  to  meet  him  on  the  borders  of  Cap- 
j.adocia  at  the  head  of  a  numerous  army.  Sylla,  how- 
ever, had  fcarce  turned  his  back,  ivhen  Ariobarzanes 
was  again  driven  out  by  Ariarathes  the  fon  of  Milhri- 
dates,  on  whom  Tigranes  had  bellowed  the  kingdom 
of  Cappadodia.  This  obliged  Sylla  to  return  into  A- 
lia,  where  he  was  attended  ^\iih  his  ufual  fuccefs,  and 
Ariobarzanes  ■svas  again  placed  on  the  throne.  After 
the  death  of  Sylla,  he  was  the  thjrd  time  forced  by 
IVIithridates  to  abandon  his  kingdom  ;  but  Pompey, 
having  entirely  defeated  Mithridates  near  Mount  Stel- 
la, reilored  Ariobarzanes  to  his  throne,  and  rewarded 
him  for  his  fervices  during  the  war,  with  the  provinces 
of  Sophene,  Gordiene,  and  great  part  of  Cilicia.  The 
king,  however,  being  now  advanced  in  years,  and  de^ 
firous  o: 
refigned 

fence  of  Pompey  ;  and  never  aften^  ards  troubled  him- 
felfwith  affairs  of  Hate. 

Ariobarzanes  II.  proved  no  lefs  faithful  to  the  Ro- 
mans than  his  father  had  been.  On  the  breaking  out 
of  the  civil  war  between  Ca^far  and  Pompey,  he  fided 
with  the  latter ;  but,  after  the  death  of  Pompev,  he 
was  received  into  favour  by  Ccefar,  v.ho  even  beftcwed 
upon  him  great  part  of  .Armenia.  While  Ca;far  was 
engaged  in  a  war  with  the  Egyptians,  Pharnaces  king 
of  Pontus  invaded  Csppadocia,  and  llripped  Ariobar- 
zanes of  all  his  doniirdons  ;  but  Csefar,  having  defeated 
FhainEce.?,  reftored  Uie  king  of  Cappadocia,  and  ho- 


1^^  fpending   the   remainder  of  his   life    in  eafe, 
the   crown   to   his   fon    Ariobarzanes,  in  pre- 


noured  him  with  new  titles  of  friendilup.  Alier  the  Cipp-uio 
murder  of  Coefar,  Ariobarzanes,  having  refufed  to  joiu  '^''• 
Brutus  and  CalFias,  was  by  them  declared  an  enemy  to 
the  rep-.ibiic,  and  foon  after  taken  prifoner  and  put  to 
death.  He  ivas  fucceeded  by  his  brother  Ariobarza- 
nes III.  who  v.as  by  Mark  Antony  deprived  both  of 
his  kingdom  arid  his  lile  :  and  in  him  ended  the  family 
of  Ariobarzanes. 

J^jchelaus,  the  grandfon  of  that  general  of  the  fame 
name  who  commanded  againft  Sylla  in  the  Mithridatic 
war,  was  by  Mark  Antony  placed  on  the  throne  of 
Cappadocia,  though  nowife  related  either  to  the  fa- 
riilly  of  Pharnaces  or  Ariobarzanes.  His  prefemieiit 
was  entirely  o'.ring  to  his  mother  Glaphyra,  a  woman 
of  great  beauty,  but  of  loofe  behaviour,  wlio,  in  re- 
turn for  lier  compliance  with  the  defires  of  Antony, 
obtained  the  kingdom  of  Cappadocia  for  her  ion.  In 
the  war  between  Aagufhis  and  Antony,  he  joined  the 
latter  ;  but,  at  the  interceflion  of  the  Cappadociai.s, 
was  pardoned  by  the  emperor.  He  afterwards  receiv- 
ed from  him  Armenia  the  Icffer,  and  Cilicia  Trar- 
chnea,  for  having  afTifted  the  Romans  in  clearing  tl;e 
feas  of  pirates,  wlio  greatly  infefted  the  coafts  of  Afia. 
He  contrafted  a  ftriiSl  friendlliip  with  Heiod  the  Great, 
king  of  Judea  ;  and  even  married  his  daughter  Gla- 
phyra to  Alexander,  Herod's  fon.  In  the  reign  of 
Tiberius,  Archclaus  was  fummcned  to  appear  btfoie 
the  fenate  ;  for  he  had  always  been  hated  by  that  em- 
peror, becaufe  in  his  retirement  at  Rhodes  he  had  paid 
liim  no  fort  of  refpeft .  This  had  proceeded  from  no 
averfion  in  him  to  Tiberius,  but  from  the  v\-aming  gi- 
ven by  Archelaus  to  his  friends  at  Rome.  For  Caius 
Caefar,  the  prefumplive  heir  to  the  empire,  was  then 
alive,  and  had  been  fent  to  compofe  the  differences  of 
the  eaft  :  whence  the  friendftiip  of  Tiberius  was  then 
looked  upon  as  dangerous.  But  when  he  came  to  the 
empire,  Tiberius,  remembering  the  difrefpeft  Ihown 
hira  by  Archelaus,  enticed  the  latter  to  Rome  by 
means  of  letters  from  Livia,  who  promifed  him  her  fon 
Tiberius's  pardon,  provided  he  came  in  perfon  to  im- 
plore it.  Archelaus  obeyed  the  fummons,  ,and  haften- 
ed  to  Rome  ;  where-  he  was  received  by  the  emperor 
with  great  wrath  and  contempt,  and  foon  after  accu- 
fed  as  a  criminal  in  the  fenate.  The  crimes  of  which 
he  was  accufed  were  mere  fiflions  ;  but  his  concern  at 
feeing  himfelf  treated  as  a  malefaflor  was  fo  great,  that 
he  died  foon  after  of  grief,  or,  as  others  fay,  laid  vio- 
lent hands  on  himfelf.  He  is  faid  to  have  reigned  50 
years. 

On  the"  death  of  Archelaus,  the  kingdom  of  Cappa- 
docia was  reduced  to  a  Roman  province,  and  governed 
by  thofe  of  the  equeftrian  order.  It  continued  fubje£l 
to  the  Pxmans  till  the  invalion  of  the  eafteni  empire 
by  the  Turks,  to  whom  it  is  now  fubjeil,  but  has 
no  diftingahhing  modem  name.  In  wliat  was  an- 
ciently called  C:,lipa!!fjcic.  however,  the  Turks  have 
four  beglerbeglics,  called  ii'nvas,  Trehizond,  Maratcb, 
and  Cogni. 

In  tlie  lime  of  the  Romans,  the  inhabitants  of  Cap- 
padocia bore  fo  bad  a  characler,  and  were  reputed  fo 
vicious  and  le^vd,  that,  arao:ig  the  neighbouririg  na- 
tions, a  wicked  man  was  emphatically  called  a  Cafpcr 
docian.  In  after  ages,  however,  their  lewd  difpofition 
was  fo  correfted  and  reftrained  by  the  pure  docbines 
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o(  Chilli ia:iity,  that  no  country  whatever  lias  produced 
greai.er  champions  of  the  Chriiiian  religion,  or  given 
to  the  church  prelates  of  more  unblemiihed  charaftcrs. 
We  have  now  r.o  fyAem  of  Uie  Cappadocian  la\vs, 
and  fcarce  wherewithal  to  form  Eny  particular  idea  of 
them.  As  to  their  commerce,  they  carried  on  a  con- 
liderable  trade  in  horfes,  great  luunbers  of  which  were 
produced  iu  their  ccvintr)'  ;  and  we  read  of  them  in 
bcrlplure  as  frequentir.g  the  fairs  of  Tyre  with  this 
commodity.  As  Cappadocia  abounded  with  mines  oi 
filver,  brafs,  iron,  and  alum,  and  aiforded  great  ft  ore  of 
alabafter,  cryttal,  and  jafper,  it  is  probable  that  tliey 
might  fupply  the  neighbouring  countries  with  thefe 
commodities. 

The  religion  of  the  ancient  Cappadocians  was  much 
the  fame  with  that  of  the  Pcrfians.  At  Comana  there 
was  a  rich  and  (lately  temple  dedicated  to  Bellona  •, 
whofe  battles  tlie  priells  and  their  attendants  ufed  to 
reprefent  on  flated  days,  cutting  and  wounding  each 
other  as  if.feized  %vilh  an  enthufiailic  fury.  No  lefs 
famous  and  mafc;iiincent  were  the  temples  of  Apollo 
Catanius,  and  of  Jupiter  :  the  laft  of  which  had  3000 
facred  fervanls,  or  religious  \otaries.  The  chief  prieil 
was  next  in  rank  to  that  of  Comana ;  and,  according 
to  Strabo,  had  a  yearly  revenue  of  15  talents.  Diana 
Perilca  was  worftiipped  in  a  city  called  Coitabal/a, 
where  women,  dcA'oted  to  the  worihip  of  that  goddefs, 
were  reported  to  tread  barefooted  on  burning  coaLs, 
ivithout  recel\'ing  apy  hurt.  'I  he  temples  of  Diana  at 
Diofpolis,  and  of  Anias  at  Zela,  were  likewife  held  in 
great  -veneration  b^th  by  the  Cappadocians  and  Arme- 
nians, ivho  flocked  to  them  from  all  parts.  In  the 
latter  were  tendered  all  oaths  in  matters  of  confequence  ; 
and  the  chief  among  the  priefts  was  no  way  inferior  in 
dignity,  po\ver,  and  wealth,  to  any  in  the  kingdom  ; 
having  a  royal  attendance,  and  an  unlimited  authority 
over  all  the  inferior  fervanls  and  officers  of  the  temple. 
The  Romans,  who  wilhngly  adopted  all  the  fuperlti- 
tions  and  fuperflitious  rites  of  the  nations  th.ey  con- 
quered, greatly  increafed  the  revenues  of  this  and 
other  temples ;  conferring  the  prielthood  on  fuch  as 
they  thought  mod  fit  for  carrying  on  their  defigns.— 
We  are  told  that  human  facrifices  -ivere  offered  at  Co- 
mana ;  and  that  this  barbarous  culfom  was  brought  by 
Orefles  and  his  filler  Iphigcnia  from  Ta^rrica  Scythica, 
\vhcre  men  and  women  ivere  inamolated  to  Diana.  But 
this  cuflom,  if  ever  it  obtained  in  Cappadocia,  was  abo- 
Ulhed  in  the  times  of  the  Romans. 

CAPPANUS,  a  name  given  by  foine  authors  to  a 
worm  that  adheres  to  and  gnaws  the  bottoms  of  fnips  ; 
to  which  it  is  extremely  pernicious,  cfpecially  in  the 
JLaft  and  Well  Indies ;  to  prevent  this,  feveral  fliips 
have  lately  been  (lieathed  with  copper  ;  the  firfl  trial 
of  which  w?.s  made  on  his  majeftv's  frigate  the  Alarm. 
CAPPARIS.  See  Botany //?<;'«-. 
The  buds  of  this  plant  pickled  with  vinegar,  &c. 
are  brought  to  Britain  annually  from  Italy  and  the 
Mediterranean.  They  are  fuppofed  to  excite  appetite 
and  alTift  digeftion  ;  arid  to  be  particidarly  ufeful  as 
detergents  and  aperients  in  obfli-uftions  of  the  liver  and 
fpleen. 

CAPRA,  or  Goat.     See  Mammalia  Index. 
Capra  Sn/lOTi!,  in  M(lc(jro.'o^y^  a  fiery  meteor  or  cx- 
lialalion  fometimes  feen  in  the  aimofphere.     It  foiaos 


an  inlleflcj  iiiic,  icilmLling  in  fame  mtifuie  the  c^-      C,  i..U 
perings  of  a  goat  j  whence  it  has  its  ntjae.  11 

CAPR  ALA,  un  illc  of  Laly,  in  the  Tuscan  fea,  to   '^^r^Zl'f 
the  north-eaft  of  Corfica,  011  which  it  dipcnds.     It  is  *  " 

pretty  populous,  and  has  a  flrong  cal;le  fcr  it  defence. 
It  is  about  15  miles  in  ciicumfcrencc.  li.  Long.  11.  5. 
N.  Lat.  43.  ].').  , 

CAPR  ARIA.  See  Botany  7n</t:>r. 
CAPRAROLA,  one  of  the  mod  magnificent  pa- 
laces in  Italy,  fcated  on  a  hill,  in  Ronciglione,  whole 
foot  is  -watered  by  the  river  Tircia.  It  was  built  by 
Cardinal  Famcse  ;  and  has  five  fronts,  in  the  middle  of 
which  is  a  round  court,  though  all  the  rooms  are  fquare, 
and  well  proportioned.  Is  is  27  miles  norlh-wcll  ot 
Rome. 

CAPR^.     See  Capri. 

CAPREOLUS,  Elias,  an  excellent  civilian,  and 
learned  [hiliorian,  born  at  Erefcia  in  Italy,  wrote  a 
hirtory  of  Brelcia,  and  other  works :  died  iu  151P. 

CAPRI,  (ancicnly  Cnpretc),  a  city  and  ifland  at  the 
entrance  of  the  gulf  uf  Naples,  E.  Long.  14.  50.  N. 
Lat.  40.  45. — The  ifland  is  only  four  miles  long  and 
one  bro-.id  ;  the  city  is  a  billiop's  fee,  and  fituated  on  a  , 
high  rock  at  the  ^vell  e!»d  of  the  illand.  Caprese  ^vas 
anciently  famous  for  the  retreat  of  the  emperor  Tibe- 
rius for  ieven  ycras,  during  which  he  irfdulged  himfelf 
in  the  molt  fcandalous  debaucheries*.  Before  Tiberius  *  Ses  Ti- 
came  hither,  Capri  had  attrafied  the  notice  of  Auguf-  »''•"■•■■'• 
tus,  as  a  moil  eligible  retreat,  ihcugh  in  fight  of  popu- 
lous cities,  and  alinoft  in  tiie  centre  of  the  empire.  His 
fuccelTor  preferred  it  to  every  other  refidence  ;  and  in 
order  to  vary  his  pleafures,  and  enjoy  the  advantages 
as  well  as  avoid  the  inconveniences  of  each  revolving 
feafcn,  built  12  villas  In  different  fituations,  dedicated 
to  the  \2  greater  gods  :  the  ruins  of  fome  of  them  are 
Hill  to  be  feen  :  at  Santa  Maria  are  extenfive  \'au!ts 
and  refervoirs ;  and  on  a-.i  adjoining  brow  are  the  re- 
mains of  a  lighihoufe  ;  two  broken  columns  indicate 
the  entrance  of  the  principal  coiirt.  According  to 
Dion .  CaiTiUP,  this  ifland  was  -wild  and  barren  befv^re 
tlie  Cajfars  took  it  under  their  Immediate  proteclion  ; 
at  this  day  a  large  portion  of  .its  furface  is  unculti- 
vated and  imprafticable  ;  but  every  fpot  that  will 
admit  the  hoe  is  iadullrioufly  tilled,  and  richly  laden 
with  the  choicell  produflions  of  agi-iculture.  The 
odium  attached  to  the  memory  of  Tiberius  proved  i.\- 
tal  to  his  fi.vourlte  abode  •,  icaice  -was  his  dt-alh  pro- 
claimed at  Rome,  -when  the  fenate  iffued  orders  for  tlic 
demoliaon  of  every  fabric  he  had  railed  on  the  illar.d, 
which  by  v.ay  of  punlfliment  -vvas  thencefor^vard  de- 
fljned  to  be  a  flate  prifon.  The  wife  and  filler  of 
Commodus  were  banilhed  to  its  iuhofpitable  rocks, 
which  were  foon  flained  with  thur  blood.  In  the  mid- 
dle ages  Capri  became  an  appendage  of  the  Amalfitan 
republic,  and  after  the  downfal  i."  ihal  ftatc,  belungcd 
to  the  duchy  of  Naples.  Tliere  dood  a  pharos  on  this 
iiland,  which,  a  few  days  before  the  death  of  Tiberius, 
was  overthrown  by  an  earthquake. 

CAPRIATA,  P1.TKR  John,  a  civilian  and  liiflorian, 
was  born  at  Genoa.  He  wrote,  in  Italian,  the  hillory 
of  the  wars  of  Italy  ;  an  Enhlh  tranfl«tion  of  uhich 
was  printed  in  Loudon  iu  1663. 

CAPRICORN,  in  '^ilronomy,  one  of  the  12  figns 
of  iJie  zodiac,     bet  Asxrokomy  A.-</i.";. 
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The  ancients  accounted  Capri:orn  the  tenth  fign  ; 
and  when  the  fun  arriied  thereat,  it  made  the  winter 
foLlice  with  regard  to  our  hemifphere  :  but  the  liars 
having  advanced  a  whole  fign  towards  the  eaft,  Capri- 
corn is  no\v  rather  the  Hth  fign  ;  and  it  is  at  the  lun's 
entry  into  Sagittary  tV.at  the  foliHce  happen?,  though 
the  ancient  manner  of  fpeaking  is  ftill  retained. 

This  fign  is  rcprefented  on  ancient  monuments,  me- 
dals, &c.  as  ha\'ing  the  forepart  of  a  goat  and  the  hind- 
part  of  a  fi(h,  l^•hich  is  the  form  of  an  ^gipan  ;  fome- 
times  fimply  under  the  fonn  of  a  goat. 

Tropic  of  Capricorn,  a  lefTer  circle  of  the  fphere, 
xvhich  is  parallel  to  the  equinoilial,  and  at  23"  30' di- 
fiance  from  it  fouthivards  •,  paiiing  through  the  begin- 
ning of  Capricorn. 

CAPRIFICATION,  a  method  ufed  in  the  Levant, 
for  ripening  the  fmit  of  the  domefuc  fig  tree,  by  means 
of  infects  bred  in  that  of  the  wild  fig  tree. 

The  moil  ample  and  fatisfaftory  accounts  of  this 
curious  operation  in  gardening,  are  thofe  of  Toume- 
fort  and  Pcntedra  ;  the  former,  in  his  Voyage  to  tile 
Levant,  and  in  a  Memoir  delivered  to  the  Academy  of 
Sciences  at  Paris  in  1705  ;  the  latter,  in  his  Antholo^ia. 
The  fubftance  of  Toumefort's  account  follows  :  "  Of 
the  thirty  fpecies  or  varieties  of  the  domeftic  fig  tree 
which  are  cultivated  in  France,  Spain,  and  Italy,  there 
sre  but  two  cultivated  in  the  Archiepelago.  The  firft 
fpecies  is  called  nrnos,  from  the  old  Greek  erinos,  v/hich 
nnfivers  to  caprijicus  in  Latin,  and  fignifies  a  ivild  fig- 
tree.  The  fecond  is  the  domeftic  or  garden  fig-tree. 
The  former  bears' fucceflively,  in  the  fame  year,  three 
forts  of  fruit,  called /ir/i/it-r,  cratilireT,  and  orni ;  which, 
though  not  goad  to  eat,  are  found  abiolutely  neceifary 
towards  ripeniRg  thofe  of  the  garden  fig.  Thefe  fruits 
have  a  fleeli  even  fliin  ;  are  of  a  deep  green  colour  ; 
and  contain  in  their  dry  and  mealy  infide  feveral  male 
and  female  flowers  placed  upon  diliincl  footllalks,  the 
former  above  the  latter.  The /^r/«'/f/ appear  in  Auguft, 
and  continue  to  November  ^vithout  ripening :  in  thefe 
are  bred  fmall  worms,  which  turn  to  a  fort  of  gnats, 
nov.'here  to  be  feen  but  about  thefe  trees.  In  Odober 
and  November,  thefe  gnats  of  ihemfelves  make  a  punc- 
ture into  the  fecond  fniit,  ixhich  is  called  cratilires. 
Thefe  do  not  (how  themfelves  till  towards  the  end  of 
September.  Tatfonu'tet  gradually  fall  away  after  the 
5;nats  are  gone  ;  the  crati'iirex,  on  the  contrary,  remain 
on  the  tree  till  May,  and  enclofe  the  eggs  depofited  by 
the  gnats  when  they  pricked  them.  In  May,  the  third 
fort  of  fniit,  called  ornt,  begins  to  be  produced  by  the 
Mrild  fig-trees.  This  is  much  bigger  than  the  other 
♦wo  •,  and  when  it  grows  to  a  certain  fize,  and  its  bud 
begins  to  open,  it  is  pricked  in  that  part  by  the  gnats 
of  the  craliurer,  which  are  ftrontr  enough  to  go  from 
■one  fruit  to  another  to  depcfite  their  eggs.  It  fome- 
firaes  happens  that  tl  ■•  gnats  of  the  crorinres  are  flow 
to  come  forth  in  certain  parts,  ivliile  the  orni  in  thofe 
very  parts  are  difpoftd  to  receive  them.  In  this  cafe, 
the  hullandman  is  obliged  to  look  for  the  craliircs  in 
ancther  part,  and  £x  them  at  the  ends  of  the  branches 
nf  thofe  fig  ti-ees  whofe  orr;i  are  in  a  fit  difpofition  to 
he  pricked  by  the  gnats.  If  they  mifs  the  opportuni- 
tv,  the  orni  fall,  and  the  gnats  of  the  cn^ri/ires  fly  away. 
Tvone  but  thofe  that  are  well  acquainted  with  the  cul- 
ture kno'.v  the  critical  moment  of  doing  lliis ;  and  in 
order  to  know  it,  their  eye  is  perpeturJly  r^xed  on  the 


bud  of  the  fig  ;  for  that  part  not  only  indicatrs  the 
time  that  the  prickers  are  to  iiTue  forth,  but  alfo  when 
the  fig  is  to  be  fuccefsfuUy  pricked  :  if  the  bud  is  too 
hard  and  compaft,  the  gnat  cannot  lay  its  eggs  j  and 
the  fig  drops  when  the  bud  is  too  open. 

"  The  uie  of  all  thefe  three  forts  of  fruit  is  to  ripen 
the  fruit  of  the  garden  fig-tree,  in  the  following  man- 
ner ;  During  the  months  of  .lune  and  July,  the  pea- 
fants  take  the  onii,  at  the  time  their  gnats  are  ready 
to  break  out,  and  carry  them  to  the  garden  fig-trees  : 
if  they  do  not  nick  the  moment,  the  orni  fall ;  and  the 
fruit  of  the  domeftic  fig-tree,  not  ripening,  will  in  a 
veiy  little  time  fall  in  like  manner.  The  pcafants  are 
fo  well  acquainted  with  thefe  precious  niom.ents,  that, 
every  morning,  in  making  their  inlpeftion,  they  only 
transfer  to  their  garden  fig-trees  fuch  orni  as  are  well 
conditioned,  otherv\-ife  they  lofe  their  crop.  In  this 
cafe,  honever,  they  have  one  remedy,  though  an  indif- 
ferent one  ;  ivhich  is,  to  ^lre^^■  over  the  garden  fig-trees 
another  plant  in  whofe  fruit  there  is  alfo  a  fpecies  of 
gnats  which  anf^ver  the  purpofe  in  fome  meafure." 

The  caprification  of  the  ancient  Greeks  and  Ro- 
mans, defcribed  by  Theophraftus,  Plutarch,  Pliny, 
and  other  authors  of  antiquity,  correfponds  in  every 
circumllance  inth  \vhat  is  praftifed  at  this  day  in  the 
Archiepelago  and  in  Italy.  Thefe  all  agree  in  declar- 
ing, that  the  vnld  fig-tree,  capri/icns,  never  ripened  its 
fruit ;  but  was  abfolutely  neceflary  for  ripening  that 
of  the  garden  or  domeftic  fig,  over  ivhich  the  huftjand- 
raen  fufpended  its  branches.  The  reafon  of  this  fuc- 
cefs  has  been  fuppofed  to  be,  that  by  the  pundlures  of 
thefe  infects  the  veffels  of  the  fruit  are  lacerated,  and 
thereby  a  greater  quantity  of  nutritious  juice  derived 
tliither.  Perhaps,  too,  in  depoliting  their  eggs,  the 
gnats  leave  behind  them  fome  fort  of  liquor  proper  to 
ferment  gently  ^vilh  the  milk  of  the  figs,  and  to  make 
their  flelh  tender.  The  figs  in  Provence,  and  even  at 
Paris,  ripen  much  fooner  for  having  their  buds  pricked 
inth  a  ftraiv  dipped  in  olive-oil.  Plums  and  pears 
likeixife,  pricked  by  fome  infefts,  ripen  much  the  fatt- 
er for  it ;  and  the  ftefti  round  fuch  pundlure  is  better 
tailed  than  the  reft.  It  is  not  to  be  diljsuted,  that 
confiderable  changes  happen  to  the  contexture  of  fruits 
fo  pricked,  juft  the  fame  as  to  paris  of  animals  pierced 
with  any  ftiarp  inftrument.  Others  have  fuppofed  that 
thefe  infc'fls  penetrated  the  fruit  of  the  tree  to  wliich 
the  were  brought,  and  gave  a  more  free  admiflion  to 
the  air,  and  to  the  fun.  Linnaius  explained  the  ope- 
ration, by  fuppofing  that  the  infefts  brought  the  farina 
from  the  wild  fig,  which  contained  male  flowers  only, 
to  the  domeftic  fig,  ivhich  contained  the  female  ones. 
Haffelquift,  from  what  he  faw  in  Paleftine,  feemed  to 
doubt  of  this  mode  of  fruftification.  M.  Bernard,  in 
the  Memoirs  of  the  Society  of  Agriculture,  oppofes  it 
more  decidedly.  He  could  never  iind  the  infeft  in  the 
cultivated  fig  ;  and,  in  reality,  it  appeared  to  leave  the 
wild  fig,  after  the  ftamina  were  mature,  and  their  pol- 
len diifipated  :  befides,  he  adds,  what  they  may  have 
brought  on  their  \vings  muft  be  rubbed  away,  in  the 
little  apertuie  Avhich  they  would  form  for  themfelves. 
At  Malta,  where  there  are  feven  or  eight  varieties  of 
the  domeftic  fig,  this  operation  is  only  performed  on 
thofe  which  ripen  lateft  :  the  former  are  of  a  proper 
fize,  fine  flavour,  and  in  grest  abundance  without  it  •, 
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ripening.     He  examined  the  parts  of  fruAification  of 
tlie  fig  ;  and  he  obferves,  if  this  examination  be  made 
previous  to  the  ripening,  that   round  the  eye  of  the 
tig,   and  in  the  fubltance  of  its  covering,  may  be  feen 
triangular   dentated    leaves,    piefled    one    againft    an.- 
other ;   and  under  thefe  leaves  are  the  ftarriina,  whofe 
pollen  is  deftined  for  the  impregnation  of  the  grains, 
which  fill  the  rell  of  the  fruit.      Thefe  male  organs  are 
much  more  numerous  in  the  \nld-fig  than  in   the  do- 
meftic  ;  and  the  ftamina  are  found  to  contain   a  yellow 
dull,  which  may  be  coUeded  when  it  is  ripe.     The 
wild  figs,   when  ripe,   are   not   fucculent,  and  have  no 
tafte,  though  the  grains  are  difpofed  in  the  fame  man- 
ner  as  in  the  other  kind.       The  pith  of  the   grain  of 
the  wild  fruit  ferves  as   food  to  a  fpecies  of  the  cynips, 
whofe  larva  is  white,  till  the  moment  of  its  transforma- 
tion ;   and  it  is  by  an  opening,  in   the  direction  of  the 
piflil,   that  the  infeft  penetrates  the  grain.     From   this 
account  it  is   thought   probable  that  the  infeft  is  only 
communicated  by  accident   to   the   domeflic  fig,    and 
that  the  flo^vers  of  this  genus  are   fometimes  herma- 
phrodites.    But  the  number  of  hermaphrodite  flowers 
being  fewer  on  the  cultivated  than  on  the  wild  fig,  the 
feeds   are   fecundated  more   certainly  and  quickly  by 
the  caprification  ;  and  every  botanifl  knows,  that  when 
the  impregnation  is  completed,  the  flower  foon  withers  ; 
^vhile,  if  by  any  accident  it  is  delayed,   it  continues  in 
bloom  much  longer.     This  vie^v  of  the  fubjeft,   there- 
fore, explains  very  completely  the  reafon  why,  in  Mal- 
ta, the  caprification  is  praftifed  on  the  late  kind  of  figs, 
becaufe  it  haflens  the  formation  and  maturity  of  the 
fruit. 

CAPRIMULGUS,  Goatsucker,  or  Fern-owl. 
See  Ornithology  Index. 

CAPRIOLES,  in  the  Manege,  leaps  that  a  horfe 
makes  in  the  fame  place  without  advancing,  in  fuch  a 
manner,  that,  when  he  is  at  the  height  of  the  leap,  he 
jerks  out  with  his  hinder  legs  even  and  near.  It  is  the 
moft  difticult  of  all  the  high  manege.  It  differs  from 
a  croupade,  in  this,  that,  in  a  croupade,  a  horfe  does 
not  (liow  his  flioes ;  and  from  a  ballotade,  becaufe  in 
this  he  does  not  jerk  out.  To  make  a  horfe  work 
well  at  caprioles,  he  mull  be  put  betiveen  iwo  pillars, 
and  taught  to  raife  firft  his  fore  quarters,  and  then  his 
hind  quarters  while  his  fore  ones  are  yet  in  the  air  ; 
for  which  reafon  you  muft  give  him  the  [whip  and  the 
poinfon. 

CAPSA,  in  AncLn!  Geography,  a  large  and  throng 
town  of  Numidia,  fituated  amidll  vail  deferts,  waile,  un- 
cultivated, and  full  of  ferpents,  where  Jugurtha  kept 
his  treafure.  In  his  time  it  was  taken  and  razed  by 
JMarius  the  Roman  general,  who  put  to  dealh  all  the 
citizens  capable  of  bearing  arms,  and  fold  the  reft  for 
flaves.  It  was,  however,  afterwards  rebuilt  by  the  Ro- 
mans, and  ftrongly  fortified  ;  but,  on  the  decline  of 
their  empire,  was  taken  and  demolilhed  a  fecond  time, 
by  Occuba  a  famous  Arab  general.  The  walls  of  the 
citadel  are  ftill  remairjng,  and  are  monuments  of  the 
ancient  glory  and  ftrength  of  Capfa.  They  are  24  fa- 
thoms in  height,  and  five  in  thicknefs,  built  of  large 
fquare  Hones,  and  have  now  acquired  the  folidity  and 
firmefs  of  a  rock.  The  walls  of  the  toivn  were  rebuilt 
by  the  inhabitants  fince  their  firft  demolition  ;  but  ^vere 
aftenvards  deftroyed  by  Jacob  Almanzar,  who  fent 'a 
governor  ard  troops  into  the  province.     In   Marmol's 


time  Capfa  was  very  populous,  and  abounded  with 
ftately  mofques  and  other  ftruftures  of  fuperb  and  ele- 
gant workmanlhip  ;  but  at  prcfenl  it  is  occupied  by  a 
poor  and  indigent  people,  fleeced  and  opprelled  by  the 
Tuncfe  government.  In  the  very  centre  of  the  city 
ftands  an  cnclofed  fountain,  ^vhich  both  fupphes  the 
people  with  drink,  and  affords  them  an  agreeable  bath. 
The  adjacent  country  is  now  cultivated,  and  produces 
feveral  kinds  of  fruits  ;  but  the  climate  is  unhealthy. 
The  inhabitants  are  remarkable  for  their  peeviflmefs  of 
temper.  Both  men  and  women  drefs  handfomcly  ex- 
cept their  feet,  which  they  cover  with  courfe  flioes  of 
bungling  workmardhip,  and  made  of  the  rough  fldns 
of  ^vild  beafts,  equally  inconvenient  and  unbecomiug. 
E.  Long.  9.  3.  N.  Lat.  33.  15. 

CAPSARIUS,  (from  ca/na,  fatchel),  in  antiquity, 
a  fervant  ^vho  attended  the  Roman  youth  to  fchool, 
carrying  a  fatchel  with  their  books  in  it,  fometimes 
alfo  called  librarius. 

Capsarius  was  alfo  an  attendant  at  the  baths,  to 
whom  perfons  committed  the  keeping  of  their  clothes. 

Capsarius  (from  capsa,  "  a  chert,"),  among  the 
Roman  bankers,  was  he  who  had  the  care  of  the  mo- 
ney chert  or  coffer. 

CAPISCUM,  or  Guinea-pepper,  See  Botany 
Index. 

The  bell-pepper  produces  fruit  fit  for  pickling  ;  for 
^vhich  purpofe  they  murt  be  gathered  before  they  ar- 
rive at  their  full  size,  while  their  rind  is  tender.  They 
muft  be  flit  down  on  one  fide  to  get  out  the  feeds, 
after  which  tliey  fliould  be  loaked  two  or  three  days  in 
fait  and  water ;  when  they  are  taken  out  of  this  and 
drained,  boihng  vinegar  muft  be  poured  on  them  in  a 
fufficient  quantity  to  cover  them,  and  clofely  flopped 
do%\'n  for  two  months ;  then  they  flbould  be  boiled  in 
the  \'inegar  to  make  them  green  •,  but  they  want  no 
addition  of  any  fpice,  and  are  the  ^vho!efomeft  and 
beft  pickle  in  the  world.  Another  fpecies  is  ufed  for 
making  ivhat  is  called  cayan-hiitter  or  pepper-pots,  by 
the  inhabitants  of  America,  and  which  they  eftcem 
the  beft  of  all  the  fpices.  The  following  is  a  receipt 
for  making  of  a  pepper-pot  :  "  'Jake  of  the  ripe  feeds 
of  tliis  fort  of  capficum,  and  dry  them  ^vell  in  the  fun  ; 
then  put  them  into  an  earthen  or  ftone  pot,  mixmg 
flour  between  eveiy  ftratum  of  pods ;  and  put  them  in- 
to an  oven  after  the  baking  of  bread,  that  they  may  be 
thoroughly  dried  :  after  which  they  muft  be  well 
cleanfed  from  the  flour ;  and  if  any  of  the  ftalks  re- 
main adhering  to  the  pods,  they  ihould  be  taken  off, 
and  the  pods  reduced  to  a  fine  poivder ;  to  every  ounce 
of  this  add  a  pound  of  white  flour,  and  as  much  leaven 
as  is  fufficient  for  the  quantity  intended.  After  this 
has  been  properly  iTuxed  and  ^sTought,  it  Ihould  be 
made  into  fmall  cakes,  and  baked  in  the  fame  manner 
as  common  cakes  of  the  fame  fizc  :  then  cut  them  into 
fmaU  parts,  and  bake  them  again,  that  they  may  be  as 
diy  and  hard  as  bifcuit ;  which  being  powdered  andfift- 
ed,  is  to  be  kept  for  life."  This  is  prodigioufly  hot  and 
acrimonious,  fetting  the  mouth  as  it  were  on  fire.  It 
is  by  fome  recommended  as  a  medicine  for  flatulencies ; 
but  it  is  greatly  to  be  doubted  whether  all  thofe  hot 
irritating  medicines  are  not  productive  of  more  harm 
than  good,  in  this  country  at  leaft.  If  the  ripe  pods  of 
capficum  are  thrown  into  the  fire,  they  wiU  raife  ftrong 
and  noiforne  vapours,  which   occafion  vehement  frieez- 
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lug,  coughing,  and  often  vomiuiig,  in  tbofe  wlio  are 
near  the  place,  or  in  the  room  ^vhcre  they  are  burnt. 
Some  perfons  have  mixed  the  powder  of  the  pods  mth 
fnuflf,  to  give  to  others  for  diverilon  :  but  where  it  is 
in  quantity,  there  may  be  danger  in  ufing  it  ;  for  it 
will  occasion  fuch  violent  fits  of  fneeziiig,  as  may  break. 
the  blood  veffels  of  the  head. 

CAPSpUARES,  Itrong  plates  of  iron  which  come 
over  the  trunnions  of  a  gun,  and  keep  it  in  the  car- 
lirige.  They  are  faftened  by  a  hinge  to  the  prize- 
plate,  that  tliey  may  lift  up  and  down,  and  form  a 
part  of  an  arch  in  th';  middle  to  receive  a  third  part  of 
the  thicknefs  of  the  trunnions  :  for  two-thirds  are  let 
into  the  carriage,  and  the  other  end  is  faftened  by  two 
iron  wedges  called  \\\e  fore-locks  and  keys. 

CAPSTAN,  or  Gapstern,  a  llrong  mafly  column 
of  timber,  formed  like  a  truncated  cone,  and  having 
its  upper  extremity  pierced  yAx\\  a  number  of  holes  to 
receive  the  bars  or  levers.  It  is  let  perpendicularly 
down  through  the  decks  of  a  fliip  ;  and  is  fixed  in  fuch 
a  manner,  that  the  men,  by  turning  it  horizontally 
^vith  their  bars,  may  perform  any  work  which  requires 
an  extraordinary  effort. 

A  capft ern  is  compofed  of  feveral  parts,  where  A  is 
tlie  barrel,  b  the  whelps,  c  the  drumhead,  and  d  the 
fpindle.  The  whelps  rile  out  from  the  main  body  of 
the  capftem  like  buttrefles,  to  enlarge  the  fvveep,  fo 
that  a  greater  quantity  of  cable,  or  whatever  rope  en- 
circles the  barrel,  may  be  wound  about  it  at  one  turn, 
without  adding  much  to  the  weight  of  tlie  caplfern. 
The  v;helps  reach  downwards  from  the  lower  part  of 
the  drumhead  to  the  deck.  The  drumhead  is  a  broad 
cylindrical  piece  of  wood  refembling  a  mill-ftone,  and 
fixed  immediately  above  the  barrel  and  whelps.  On 
the  outfide  of  this  piece  are  cut  a  number  of  fquare 
holes  parallel  to  the  deck  to  receive  the  bars.  The 
fpindle  or  pivot  d,  which  is  fliod  with  iron,  is  the  axis 
or  foot  upon  which  the  capltern  refts,  and  turns  round 
in  the  faucer,  \vhich  is  a  fort  of  iron  focket  let  into  a 
^vooden  ftock  or  ftandard  called  the  step,  refting  upon 
and  bolted  to  the  beams. 

Befides  the  different  parts  of  the  capftem  above  ex- 
plained, it  is  funiiflied  with  feveral  appurtenances,  as 
the  bars,  the  pins,  the  paw/s,  the  swifter,  and  the  sau- 
cer, already  defcribed.  The  bars  are  long  pieces  of 
Vv-ood,  or  arms,  tiiruft  into  a  number  of  fquare  holes  in 
the  drumhead  all  round,  in  ivhich  they  are  as  the  radii 
of  a  circle,  or  the  fpokes  in  the  nave  of  a  wheel.  They 
are  ufed  to  heave  the  capftem  round,  which  is  done  by 
the  men  fetting  their  breafts  againft  them,  and  walking 
about,  like  the  maclririery  of  a  horfe  mill,  till  the  opera- 
lion  is  finilhed. — I'he  pins  e,  are  little  bolts,  of  iron 
th;^rft  perpendicularly  th.rough  llie  holes  of  the  drum- 
head, and  through  a  correfpondcrit  hole  in  the  end  of 
the  bar,  made  to  receive  the  pins  when  the  bars  are 
fixed.  They  are  ufed  to  confine  the  bars,  and  to  pre- 
vent them  from  working  out  as  the  men  heave,  or  when 
^he  fnip  laboiu-s.  Every  pin  is  faftened  to  the  dram- 
head  with  a  fmall  iron  chain  •,  and  that  the  bars  may 
exaftly  fit  their  refpeclive  holes,  they  are  all  numbered. 
— The  pawls _/J  N°  ] .  are  fitualed  on  each  fide  the  cap- 
ftem, being  two  ftiort  bars  of  iron,  bolted  at  one  end 
through  the  deck  to  the  beams  clofc  to  the  lower  part 
of  the  whelps  ;  the  other  end,  which  occafionally  turns 
.sound  on  the  deck,  being  placed  in  the  intervals  of  the 


v.helps,  as  the  capftern  turns  round,  prsve-its  it  fiom 
recoiling  or  turning  back  by  any  fudden  jeik  of  the 
cable,  as  the  ihip  lifes  on  the  fea,  which  might  greatly 
endanger  the  men  who  heave,  'j'hcre  are  alfo  h.mgin-j 
pawls  f^',  N"'  3.  ufed  for  the  fame  purpolc!,  reuchi:ig 
from  the  deck  above  to  the  drumhead  imm-idiatelv 
below  it.  The  fwifier  is  a  rope  pail'cd  h-jrizontally 
through  holes  in  the  outer  end  of  the  bars,  and  drawTi 
\b<-y  tight  ;  the  intent  of  this  is  to  keep  the  men  fteady 
as  they  walk  round  v>'hen  the  ilu'p  rocks,  and  to  give 
room  for  a  greater  number  to  afflll  by  pidhug  upon  the 
fwjfleritfelf. 

Tlie  moft  frequent  ufe  of  the  capftern  is  to  heave  \n 
the  cable,  and  thereby  remove  the  ihip  or  draw  up  the 
anchor.  It  is  alio  ufed  to  \vind  up  any  weighty  body, 
as  the  mafts,  artillery,  &c.  In  merchant  ftiips  it  is 
likewife  frequently  employed  to  diicharge  or  ta.ke  in 
the  cargo,  particularly  ■ivhen  corifirting  of  weighty  ma- 
terials that  require  a  great  exertioti  of  mechanical 
powers  to  be  removed. 

There  are  commonly  two  capftems  in  a  man  of  war.. 
the  mii'i  and  the  gear  capftern  ;  the  iormer  of  V\;hich 
has  two  drumheads,  and  may  be  called  a  duuf>/e  one. 
This  is  reprefented  in  N"  3.'  The  letter  is  repi-efented 
in  N°  2. 

Formerly  the  bars  of  the  capftem  went  entirely 
through  the  head  of  it,  and  conlequently  were  more 
than  double  the  length  of  the  prefent  ones  j  the  holes 
^vere  therefore  formed  at  diiferent  heights,  as  repre- 
fented in  N^  1.  But  this  mchine  had  feveral  incon- 
veniences, and  has  long  been  entirely  difufed  in  the 
navy.  Some  of  thefe  fort  of  capllems,  however,  arc 
flill  retained  in  merchant  ihips,  and  are  ufually  deno- 
minated crabs.  The  fituation  of  the  bars  in  a  crab,  as 
ready  for  heaving,  is  reprefented  in  N''  4. 

To  rig  the  Capstern,  is  to  fix  the  bars  in  their  re- 
fpeftive  holes,  and  thnift  in  the  pins,  in  order  to  con- 
fine them.  ~Stipge  the  Capstern,  is  the  order  to  llacit- 
en  the  rope  heaved  round  upon  it,  of  which  there  are 
generally  two  turns  and  a  half  about  the  barrel  at 
once,  and  foraetimes  three  turns. — To  Heave  the  C.4.P- 
STERN,  is  to  go  round  v/ith  it  heaving  on  the  bars,  and 
drawing  in  any  rope  of  which  the  purchafe  is  created. 
—  To  co!;!e-up  the  Cavstc'EK'^,  is  to  let  go  the  rope  up- 
on which  they  had  been  heaving.  —  To  Paw/  the  Cap- 
STERN,  is  to  fix  the  pawls  to  prevent  it  from  recoiling 
during  any  paufe  of  heaving. 

CAPSULE,  in  a  general  fenfe,  denotes  a  recepta- 
cle or  cover  in  form  of  a  bag. 

Capsule,  among  botanills,  a  dry  holloiv  feed-vef- 
fel  or  pericarpium,  that  cleaves  or  fplits  in  fome  de- 
terminate manner.  See  Pericarpium,  Botany  Index. 

This  fpecies  of  feed-vefiel  is  frequently  tleftsy  and 
fucculent,  like  a  berry,  before  it  lias  attamed  maturi- 
ty ;  but,  in  ripening,  becomes  dry,  and  often  fo  ela- 
ftic  as  to  dart  the  feeds  from  their  departments  with 
confiderable  velocity.  This  elafticity  is  remarkably 
confpicuous  in  wocd  forrel  ;  baifam  unbaliens ;  Afri- 
can fpirxa,  diosma  :  fraxtneila  ;juslicia  ;  rueliio  ;  bar- 
leria  ;  lathrtva  ;  and  many  others. — The  general  apti- 
tude or  difpoiition  of  this  fpecies  of  feed-veffel  to  cleave 
or  feparate  for  the  purpofe  of  dilperiing  its  feeds,  di- 
ftinguiflies  it  not  lefs  remarkably  than  its  texture  from 
the  pulpy  or  fucculent  fruits  of  the  apple,  berry,  and 
cherry  kind.     This  opening  of  the  capfule  for  difchar- 
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glng  Its  feeds  when  the  fruit  is  ripe,  is  either  at  the 
top,  as  in  raoft  plants ;  at  the  bottom,  as  in  triglo- 
chin  ;  at  the  fide,  through  a  pore  or  fmall  hole,  as  in 
campanula  and  orchis ;  horizontally,  as  in  plantain, 
amaranthus,  and  anagallis  ;  or  longitudinally,  as  in 
convolvulus.  All  fruit  that  is  jointed,  opens  at  every 
cne  of  the  joints,  each  of  which  contains  a  fmgle  feed. 
Capfules,  in  Iplitting,  are  divided,  externally,  into  one 
or  more  pieces,  called  by  Linnajiis  vaives.  The  in- 
ternal diviiions  of  the  capl'ules  are  called  cells,  locitla- 
menta  :  thefe,  in  point  of  numbei',  are  exceedingly  di- 
verfified  ;  fome  having  only  one  ceU,  as  the  primrofe  ; 
and  others  many,  as  the  water  liCy.  Hence  a  capfule 
is  teinied  unilocular,  bihicular,  Irilocu'ar,  See.  accord- 
ing as  it  has  one,  two,  three,  &c.  cells  or  cavities. 

Cafsul/E  Atrabiiiaricc,  called  alio  glandules  rena'ct, 
and  renes  juccenluriau'.     See  A-NATOMY  Index. 

CAPTAIN,  a  military  officer,  whereof  there  are 
feveral  kindj,  according  to  their  commands. 

Captain  of  a  Trcop  or  Company,  an  inferior  officer 
who  commands  a  troop  of  horfe  or  a  company  of  foot, 
under  a  colonel.  The  duty  of  this  officer  is  to  be 
careful  to  keep  his  company  full  of  able-bodied  fol- 
diers  ;  to  viiit  their  tents  and  lodgings,  to  fee  '.vhat  is 
wanting  ;  to  pay  them  well ;  to  caufe  them  keep  thera- 
felves  neat  and  clean  in  their  clothes,  and  their  arms 
bright.  He  !:as  power  in  liis  own  company  of  making 
ferjeants,  corporals,  and  lanfpefades. 

In  the  horie  and  foot  guards,  the  captains  have  the 
pank  of  colonels. 

Captain  General,  he  who  commands  in  chief. 

Captain  Lieutenant,  he  Tvho,  with  llic  rank  of  cap- 
lain,  but  the  pay  of  lieutenant,  commands  a  troop  or 
company  in  the  name  and  place  of  fome  other  perfon 
who  is  difpenfed  with,  on  account  of  his  quality,  from 
performing  the  fiinftlons  of  his  poft. 

Thus  the  colonel  being  ufually  captain  of  the  firft 
company  of  his  regiment,  that  company  is  commanded 
by  his  deputy  under  the  title  of  Caplain-Lieutennnt. 

So  in  England,  as  well  as  in  France,  the  king, 
queen,  dauphin,  princes,  &c.  have  ufually  the  title  of 
captain  of  the  guards,  gens  n^armes.  Sic.  the  real  du- 
ty of  which  otBces  .is  performed  by  captain-lieute- 
nants. 

Captain  Reformed,  one  who,  upon  the  reduflion  of 
the  forces,  has  his  commiffion  and  company  fupprefled  ; 
yet  is  continued  captain,  either  as  fecond  to  another,  or 
without  any  poft  or  command  at  all. 

Captain  of  a  Ship  of  IVar,  the  officer  who  com- 
mands a  fiiip  of  the  line  of  battle,  or  a  frigate  carry- 
ing 20  or  more  cannon.  The  charge  of  a  captain  in 
his  majelly's  navy  is  very  comprehenfive,  in  us  much 
as  he  is  not  only  anfwerable  for  any  bad  conduct  in 
the  military  government,  navigation,  and  equipment 
of  the  Ihip  he  commands,  but  alfo  for  any  negleft  of 
duty  or  ill  management  in  his  inferior  officers,  whofe 
feveral  charges  he  is  appointed  to  fuperintend  and  re- 
gulate. 

On  his  firft  receiving  information  of  the  condition 
and  quality  of  the  fhip  he  is  appointed  to  command, 
lie  mufl  attend  her  conftantly,  and  haften  the  neceilary 
preparations  to  fit  her  for  fea.  So  ftrift,  indeed,  are 
the  injundions  laid  on  him  by  the  lord  high  admiral, 
OT  commiiTioners  of  the  admirfilty,  that  he  is  forbid 
to  lie  out  of  his    fliip,  from   his  arrival  on  beard  to 
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the  day  of  his  difcharge,  unlefs  by  particular  leave 
from  the  admiralty  or  from  his  commander  in  chief. 
He  is  enjoined  to  fiiow  a  laudable  example  of  honour 
and  virtue  to  the  officers  and  men  ;  and  to  difcounte- 
nance  all  diffblute,  immoral,  and  ditorderly  praciliccs, 
and  fuch  as  are  contrary  to  the  rules  of  fuljordination 
and  difcipline ;  as  ^vell  as  to  correft  thofe  who  are 
giulty  of  fuch  offences  as  are  piuiUhable  according  to 
the  ufage  of  the  fea.  He  is  ordered  particidarly  to 
furvey  all  the  military  ftores  which  are  fcnt  on  board, 
and  to  return  whatever  Is  deemed  unfit  for  fervlce. 
His  diligence  and  application  are  required  to  prcxure 
his  complement  of  men  •,  oblerving  carefully  to  enter 
only  fuch  as  are  fit  for  the  neceffary  duty,  that  the  go- 
vernment may  not  be  put  to  unnecefl'ary  expence. 
When  liis  ihip  is  fully  manned,  he  is  expeded  to  keep 
the  eilablilhed  number  of  men  complete,  and  fuperin- 
tend the  mufler  hirafelf,  if  there  is  no  clerk  of  the  check 
at  the  port.  Wlien  his  Ihip  Is  employed  on  a  cruiling 
ftation,  he  is  expefted  to  keep  the  fea  the  whole  length 
of  time  previoufly  appointed  ;  but  if  he  is  compelled 
by  fome  unexpefted  accident  to  return  to  port  fooner 
than  the  lime  limited,  he  ought  to  be  very  cautious  in 
the  choice  of  a  good  fituation  for  anchoring,  ordering 
the  mailer  or  other  careful  officers  to  found  and  difco- 
ver  the  depths  ot  water  and  dangers  of  the  coatl.  Pre- 
vious to  any  poffibility  of  an  engagement  with  tlie 
enemy,  he  is  to  quarter  the  officers  and  men  to  the  ne- 
ceiTary  flations  according  to  their  office  and  abilities, 
and  to  exercife  them  in  the  management  of  the  artil- 
lery, that  they  may  be  more  expert  in  time  of  battle. 
His  ftation  in  the  time  of  an  engagernent  is  on  the 
quarter-deck  :  at  which  time  he  is  expedcd  to  take  all 
opportunilies  of  annoying  his  enemy,  and  impro'ving 
every  advantage  over  him  ;  to  exhibit  an  example  of 
courage  and  fortitude  to  his  officers  and  crew  ;  and  to 
place  his  fliip  oppofile  to  his  adverfary  in  fuch  a  pofi- 
tion  as  that  every  cannon  ihall  do  effeflual  execution. 
At  the  time  of  his  arrival  in  port,  after  his  return 
from  abroad,  he  is  to  affemble  his  olTlcers,  and  drav/ 
up  a  detail  of  the  obfervalions  that  have  been  made 
during  the  voyage,  of  the  qualities  of  the  fhip  as  to 
her  trim,  ballaft,  ilowage,  manner  of  failing,  for  llie 
informallon  and  direftion  of  thofe  W'ho  may  fucceed 
him  in  the  command  :  and  this  account  is  to  be  iigned 
by  himfelf  and  officers,  and  to  be  returned  to  the  reli- 
dent  comnilffioner  of  the  na^y  at  the  port  where  the 
lliip  is  difcharged. 

Captain  of  a  Merchant-fl:ip,  he  who  has  the  direc- 
tion of  tlie  fliip,  her  crew,  and  lading,  &c.  In  fmall 
fliips  and  lliort  voyages,  he  is  more  ordinarily  called  the 
mafler.  In  the  Mediterranean,  he  is  called  the  pa- 
troon. — The  proprietor  of  the  veffcl  appoints  the  cap- 
tain or  mafter  ;  and  he  is  to  form  the  crew,  and  choofe 
and  hire  the  pilots,  mates,  and  fcamen  ;  though,  when 
the  proprietor  and  maflcr  rcfide  on  the  fame  fpot,  they 
generally  aft  in  concert  together. 

Captain  Bafljtuv,  or  Capondnn  Bap  aw,  in  the  po- 
lity of  the  Turks,  figniiies  the  Turkifli  high  admiral. 
He  pofTefTcs  the  third  office  of  the  empire,  and  is  in- 
verted with  the  fame  power  at  fea  that  the  vlfier  has 
on  fhore.  Soliman  II.  inilltuled  this  office  in  favour 
of  the  famous  Barbarofifa,  with  abfolute  authority  over 
the  officers  of  the  marine  and  arfenal,  whom  he  may 
punifh,  cafhier,  or  put  to  death,  as  foon  as  he  is  with- 
out 
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Caption      out  the  Dardanelles.     He  commands  in  clilef  in  all  the 
II  maritime   countries,  cities,  caftles,  &c.   and,  at   Con- 

Cripuvlty.  ftantinople,  is  the  firft  magiftrate  of  police  in  the  vil- 
'  *~~^  lages  on  the  fide  of  the  Porte,  and  the  canal  of  the 
Black  fca.  The  mark  of  his  authority  is  a  large  In- 
dian cane,  which  he  carries  in  his  hand,  both  in  the 
arfenal  and  with  the  army. — The  captain  balhaw  en- 
joys two  forts  of  revenues  ;  the  one  fixed,  the  other 
cafual.  The  firft  arifes  from  a  capitation  of  the  illands 
in  the  Archipelago,  and  certain  governments  in  Nato- 
lia  and  Gahpoli.  The  latter  confifts  in  the  pay  of  the 
men  who  die  during  a  campaign  ;  in  a.  fifth  of  all  prizes 
made  by  the  begs  \  in  the  profits  accruing  from  the  la- 
bour of  the  flaves,  ^vhom  he  hires  as  rowers  to  the  grand 
fignior  ;  and  in  the  contributions  he  exafts  in  all  places 
where  he  pafles. 

CAPTION,  in  Sccifs  Laii<,  a  writ  iffuing  under 
his  majefty's  fignet,  in  his  majcfty's  name,  obtained  at 
the  inllance  of  a  creditor  in  a  civil  debt,  commanding 
melTengers  at  arms  and  other  officers  of  the  law  to  ap- 
prehend and  imprifon  the  perfon  of  the  debtor  until  he 
pay  the  debt.— It  is  alfo  the  name  of  a  writ  ifllied  by 
the  court  of  feflion  againft  the  agents  of  the  court,  to 
letum  papers  belonging  to  procefles  or  law  fuits,  or 
otherwife  to  go  to  prifon. 

CAPTIVE,  a  llave  or  a  perfon  taken  from  the 
enemy. 

Formerly  captives  in  war  becanie  the  (laves  of  thofe 
who  took  them ;  and  though  flavery,  fuch  as  obtain- 
ed among  the  ancients,  is  no^v  abolifhed,  fome  (ha- 
dow  of  it  ftill.  remains  in  refpect  of  prifoners  of  war, 
who  are  accounted  the  property  of  their  captors,  and 
have  no  right  to  liberty  but  by  conceftion  from  them. 
— The  Romans  ufed  their  captives  with  great  feveri- 
ty  ;  their  necks  were  expofed  to  the  foldiers  to  be 
trampled  on,  and  their  perfons  afterwards  fold  by  pub- 
lic audlion.  Captives  were  frequently  burnt  in  the  fu- 
neral piles  of  the  ancient  warriors,  as  a  facrifice  to  the 
infernal  gods.  Thofe  of  royal  or  noble  blood  had  their 
heads  (haven,  and  their  hair  fent  to  Rome  to  ferve  as 
decorations  for  female  toys,  &c.  They  were  led  in 
triumph  loaded  with  chains,  through  Rome,  in  the  em- 
peror's train,  at  leaft  as  far  as  the  foot  of  the  Capito- 
line  mount,  for  they  were  not  permitted  to  afcend  the 
facred  hill,  but  carried  thence  to  prifon.  Thofe  of 
the  prime  quality  ivere  honoured  with  golden  chains 
on  their  hands  and  feet,  and  golden  collars  on  their 
necks.  If  they  made  their  efcape,  or  killed  them- 
felves,  to  avoid  the  ignominy  of  being  carried  in  tri- 
umph, their  images  or  effigies  were  frequently  carried 
in  their  place. 

CAPTIVITY,  in  a  general  fenfe,  the  ftate  or  con- 
dition of  a  captive. 

Captivity,  in  facred  hiftory,  a  punlfhment  which 
God  intli£led  upon  his  people  for  their  vices  and  infi- 
delities. The  firft  of  thefe  captivities  is  that  of  Egypt, 
from  which  Mofes  delivered  them  ;  after  which,  are 
reckoned  fix  daring  the  government  of  the  judges  ;  but 
the  greateft  and  moft  remarkable  '.vere  thole  of  Judah 
and  Israel,  which  happened  under  the  kings  of  each  of 
thefe  kmgdoms.  It  is  generally  believed,  that  the 
ten  tribes  of  Ifrael  never  came  back  again  after  their  dif- 
perfion  ;  and  Jofephus  and  St  Jerome  are  of  this  opi- 
nion :  neverthclefs,  v/hen  we  examine  the  writings  of 
the  prophets,  we  find  the  return  of  Israel  from  caoti- 
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vity  pointed  out  in  a  manner  almoft  as  clear  as  that  of 

the  tribes  of  Benjamin  and  Judah  :  See  Hofea,  i.  10, 11. 

Amos  ix.  14.     The  captivities  of  Judah  are  generally  ' 

reckoned  four  ;  the  fourth  and  lall  of  which  fell  in  the 
year  of  the  world  3416,  under  Zedekiali  ;  and  from 
this  period  begins  the  70  years  captivity  foretold  by 
Jeremiah. 

Since  the  deftruflion  of  the  temple  by  the  Romans, 
the  Hebrews  boalt  that  they  ha^-e  always  had  their 
heads  or  particular  princes,  whom  they  call  princes  of 
the  captiviiy,  in  the  eaft  and  W'eft.  The  princes  of  the 
captivity  in  the  eaft  governed  the  Jews  that  dwelt  in 
Babylon,  Affyria,  and  Perfia  ;  and  the  princes  of  the 
captivity  in  the  weft  governed  thofe  ivho  dwelt  in  Ju- 
daea, Egypt,  Italy,  and  in  other  parts  of  the  Roman 
empire.  He  who  refided  in  Judsea  commonly  took  up 
his  abode  at  Tiberias,  and  aiiumed  the  name  of  Rcs- 
chabboth,  "  head  of  the  fathers  or  patriarchs."  He 
prefided  in  afiemblies,  decided  in  cales  of  confcience, 
levied  taxes  for  the  expences  of  his  vifits,  and  had  ofti- 
cers  under  him  ■svho  ^vere  defpatched  through  the  pro- 
vinces for  the  execution  of  his  orders.  As  to  the  prin- 
ces of  the  captivity  at  Babylon,  or  the  eaft,  we  know 
neither  the  original  nor  fuccefTion  of  them.  It  only 
appears  that  they  Avere  not  in  being  before  the  end  of 
the  fecond  century. 

CAPTURE,  a  prize,  or  prey  ;  particularly  that  of 
a  ftiip  taken  at  fea.  Captures  made  at  fea  were  for- 
merly held  to  be  the  property  of  the  captors  after  a 
polTeffion  of  twenty-four  hours  ;  but  the  modem  au- 
thorities require,  that  before  the  property  can  be 
changed,  the  goods  muft  have  been  brought  into  port, 
and  have  continued  a  night  intra  p;  inidia,  in  a  place 
of  fafe  cuftody,  fo  that  all  hope  of  recoverir.g  them 
was  loft. 

Capture  alfo  denotes  an  arreft  or  feizure  of  a  cri- 
minal, debtor,  &c.  at  land. 

CAPUA,  in  Ancient  Geography,  a  very  ancient  city 
of  Italy,  in  Campania,  and  capital  of  that  diilrift.  It 
is  famous  for  the  abode  of  Hannibal  the  Carthaginian 
general  after  the  battle  of  Cannse,  and  where  Livy  ac- 
cufes  him,  but  imjuftly,  of  having  enervated  himfelf 
with  pleafures  *.  It  ftill  retains,  the  name,  and  is  the  *  See  Car 
fee  of  an  archbifliop.  It  is  feated  on  the  river  Voltur-  tkage. 
no,  in  E.  Long.  15.  5.  N.  Lat.  41.  7.  The  hiftory 
of  Capua  is  thus  ftiortly  deduced  by  Mr  S\vinburne. 
"  It  was  a  fettlement  of  the  Ofci  long  before  the 
foundation. of  Rome.  As  the  amazing  fertility  of  the 
land  and  a  lucrative  commerce  poured  immenfe  wealth 
upon  its  inhabitants,  it  became  one  of  the  moft  exlen- 
five  and  magnificent  cities  in  the  world.  With  riches 
exceftive  luxury  crept  in,  and  the  Capuans  grew  info- 
lent  ;  but  by  their  effeminacy  they  foon  loft  the  power 
of  repelling  thofe  neighbouring  nations  which  their 
infolence  had  exafperated.  For  this  reafon  Capua  was 
continually  expofed  to  the  neceffity  of  calling  in  fo- 
reign aid,  and  endangering  its  fafety  by  the  uncom- 
mon temptations  it  offered  to  needy  auxiliaries.  The 
Roman  foldiers  fent  to  defend  Capua  were  on  the  point 
of  making  it  their  prey,  and  often  the  voice  of  the 
Roman  people  was  loud  for  a  removal  from  the  barren 
unwholefome  banks  of  the  Tiber  to  the  garden  of 
Italy,  near  thofe  of  the  Volturno.  Through  well- 
founded  jealoufy  of  the  ambition  of  Rome,  or,  as  Livy 
and  other  partial  writers  term  it,  natu;Kl  inconftancy, 
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the  Capnans  warmly  efpoufed  the  quarrel  of  Carthage  : 
Hannibal  made  Capua  his  winter  quarters  after  the 
campaign  of  Cannje  ;  and  there,  if  we  are  to  believe 
liiftorians,  his  rough  and  hitherto  invincible  loldiers 
were  enervated  by  pleafure  and  indolence. 

"  When  through  a  failure  of  fupplies  from  Carthage 
Hannibal  ^vas  undir  a  iieceflTity  of  remaining  in  Brut- 
tium,  and  leaving  the  Capuans  to  defend  themfelvef, 
this  city,  which  had  been  long  invefted,  was  farren- 
dered  at  difcretion  to  the  confuls  Appius  Claudius  and 
Qj  Fulvius  Flaccus.  The  fenators  were  put  to  death, 
the  nobles  i'nprifoned  for  life,  and  all  the  citizens  fold 
and  difperfed.  Vibius,  the  chief  of  Hannibal's  friends, 
avoided  this  ignominious  fate,  and  efcaped  from  the 
cruel  vengeance  of  the  Romans  by  a  voluntai-y  death. 
— When  the  mob  inlifted  upon  the  gates  being  thrown 
open  to  the  enemy,  Vibius  affembled  his  fteady  aflb- 
ciates,  and  fat  down  with  them  to  a  fuperb  banquet, 
after  which  each  of  the  guefts  fwalloived  a  poifonous 
draught,  and  expired  in  full  poiTeffion  of  their  free- 
dom. The  buildings  were  tpared  by  the  vidlor  ;  and 
Capua  was  left  to  be  merely  a  harbour  for  the  hufband- 
men  of  the  plain,  a  warehoufe  for  goods,  and  a  grar 
nary  for  corn  ;  but  fo  advantageous  a  fituation  could 
not  long  be  negledled  ;  colonies  were  fcnt  to  inhabit 
it,  and  in  proceis  of  time  it  regained  a  degree  of  im- 
portance. 

"  Genferic  the  Vandal  was  more  cruel  than  the  Ro- 
man conquerors  had  been ;  for  he  maflacred  the  inha- 
bitants, and  burnt  the  tovvn  to  the  ground.  Narfes 
rebuilt  it;  but  in  841  it  was  totally  deftroyed  by  an 
army  of  Saracens,  and  the  inhabitants  driven  into  the 
mountains.  Some  time  after  the  retreat  of  thefe  fa- 
vage  invaders,  the  Lombards  ventured  down  again  in- 
to the  plain  j  but  not  deeming  their  force  adequate  to 
the  defence  of  fo  large  a  circuit  as  the  old  city,  they 
built  themfelves  a  fmaller  one  on  the  river,  and  called 
it  Capua. — They  chofe  the  fite  of  Cafilinum,  famous 
in  the  fecond  Punic  ^var,.  for  the  refillance  made  by 
its  garrifon  againlt  Hannibal.  Since  the  foundation  of 
the  ne^v  city,  Old  Capua  has  remained  in  ruins. 

"  In  856,  Landulph  formed  here  an  independent 
earldom  difmembered  from  the  duchy  of  Benevento, 
and  in  the  courfe  of  a  few  generations  Capua  acquired 
the  title  of  a  principality.  In  the  11th  century,  the 
Normans  of  Averfa  expelled  the  Lombard  race  of 
princes,  and  Richard  their  chief  became  prince  of  Ca- 
pua ;  the  grandfon  of  Tancred  of  Hauteville  drove  out 
the  defcendants  of  Richard,  and  united  this  l^ate  to 
the  reft  of  his  poffeffions. 

"  Capua  is  at  prefent  a  neat  little  city,  fortified  ac- 
cording to  the  rales  of  modern  art,  and  may  be  confi- 
dered  as  the  key  of  the  kingdom  ;  though  far  removed, 
from  the  frontier,  it  is  the  only  fortification  that  really 
covers  the  approach  to  Naples." 

CAPUCHINS,  religious  of  the  order  of  St  Francis 
in  its  ftrifleft  obfervance ;  deriving  their  name  from 
Cfifiuce,  or  cnpitchoii,  a  fluff  cap,  or  cowl,  wherewith, 
they  cover  their  heads.  They  are  clothed  ivith  brown 
or  gray  ;  ahvays  barefooted  •,  are  never  to  go  in  a 
coach,  nor  ever  (have  their  beard.— The  Capuchins 
are  a  refonn  made  from  the  order  of  Minors,  com- 
monly called  Cordeliers,  fet  on  foot  in  the  16th  cen- 
tury by  Matthew  Bafchi,  a  religious  obfervant  of  the- 
monaftery  of  Montefiafccr.e  j  who,  being  at  Pvome, 
Vox.  V.  Fart  I. 


%vas  advertifed  feveral  times  from  heaven,  to  praftife 
the  rule  of  St  Francis  to  the  letter.  Upon  this  he  made 
application  to  Pope  Clement  in  1325  ;  who  gave  him 
permiftion  to  retire  into  a  folitude,  with  as  many  others 
as  chofe  to  embrace  the  ftriil  obfervance.  In  1529, 
they  obtained  the  pope's  bull.  In  1529,  the  order 
was  brought  into  complete  form  :  Matthew  ivas  eleft- 
ed  genera],  and  the  chapter  made  conftitulions.  In 
1543,  the  right  of  preaching  was  taken  from- the  Ca- 
puchins by  the  pope;  but  in  1545  it  was  reilored  to 
them  again  with  lionour.  In  1578,  there  ivere  alrea- 
dy 17  general  chapters  in  the  order  of  Capuchins. 

CAPUT,  the  head.     See  He.\d. 

C.-VPUT  baroiitiT,  the  head  of  the  barony,  in  ancient 
cuftoms,  denotes  the  ancient  or  chief  feat  or  cattle  of  a 
nobleman,  where  he  made  his  ufual  refidence,  and  held 
his  court ;  fometimes  alfo  called  capu:  honoris,  or  the 
head  of  the  honour.  The  caput  baroniae  could  not  be 
fettled  in  dowry  ;  nor  could  it  he  divided  among  the 
daughters,  in  cafe  there  was  no  fon  to  inherit  j  but 
was  to  defcend  entire  to  the  eldeil  daughter,  ctsteris 
Jilinh'is  (diunde  snlisjaclis. 

Caput  gallmaginis,  in  /Anatomy,  is  a  kind  of  fep- 
tum,  or  fpongy  border,  at  the  extremities  or  apertures 
of  each  of  the  vesiciilce  sennnales  ;  ferving  to  prevent 
the  feed  coming  from  one  fide,  from  rulhing  upon,  and 
fo  Hopping,  the  difcharge  of  the  other. 

Caput  /u/iinum.  Anciently  an  outlawed  felon  was 
faid  to  have  cafirit  lupinum,  and  might  be  knocl;cd  on 
the  head  like  a  it"//^  by  any  one  that  fhould  meet 
him  ;.  becaufe,  having  renounced  ail  law,  he  was  to  be 
dealt  with  as  in  a  ftate  of  nature,  \vhen  every  one  that 
fhould  find  him  might  flay  him  •,  yet  now,  to  avoid 
fuch  inhiunanity,  it  is  holden  tliat  no  man  is  entitled 
to  kill  him  ivantotily  and  wilfully  ;  but  in  fo  doing  he 
is  guilty  of  murder,  unlefs  it  is  done  in  the  endeavour 
to  apprehend  him. 

C.VPUT  Mortiiutn,  a  Latin  name  given  to  fixed  and 
exhaufted  refiduums  remaining  in  retorts  after  diflilla- 
tions.  As  thefe  refiduums  are  very  difierent,  accord- 
ing to  the  fubflances  diflilled,  and  the  degree  of  heat 
employed,  they  are  by  the  more  accurate  modem  che- 
mills  particularly  fpecified  by  adding  a  term  denoting 
their  qualities  ;  as  earthy  residuum,  tharry  resii.uuni,  sa- 
line residuum,  cCc. , 

CARABINE,  a  fire  arm  ftiorter  than  a  mulket, 
carrying  a  ball  of  24  in  the  pound,  borne  by  the  light 
horfe,  hanging  at  a  belt  over  the  left  ftioulder.  The 
barrel  is  tivo  feet  and  a  half  long  ;  and  is  fometimes 
furrowed  fpirally  within,,,  which  is  faid  to  add  to  the- 
range  of  the  piece. 

CARABINEERS,  regiments  of  light  horfe,  car- 
rying longer  carabines  than  the  refl,  and  fometimes 
ufed  on  foot. . 

CARABUS.     See  Entomology  Index.  ■ 

CARACALLA,  M.  Antoninu-sBassi-vnus,  em- 
peror after  his  father  Severus  in  211,  put  the  phyficians 
to  death  for  not  defpatching  his  father,  as  he  would' 
have  had  them.  He  killed  his  brother  Geta  ;  and  put 
Papinianus  to  death,  becaufe  he  \vould  not  defend  nor- 
excufe  his  parricide.  In  fliort,  it  is  faid  thai  20,000 
perfons  ivas  maffacred  by  his  order.  He  married  Ju- 
lia, his  father's  widow.  Going  to  Alexandria,  he  flew 
the  inhabitants,  and  applied  to  the  magicians  and  aftrc- 
logers.  At  laft,  going  from  Edeffa  to  Melopotami-.:^ 
Y  one 
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Qersc-lh     one  of  his  captains  fie-.v  him,  by  order  of  Maciinus, 
II    _       who  fucceeded  him.     He  died  after  he   had  reigned 
,  Caracci.      icmiewhat  more  than  fix  years. 

'  Caracalla,  in  antiquity,  a  long  garment,  ha-^dng 

a  fort  of  capuchin,  or  hood  a-top,  and  reaching  to  the 
heels ;  v.orn  equally  among  the  Romans  by  the  men 
^nd  the  women,  in  the  city  and  the  camp.  Spartian 
and  Xiphilian  reprefent  the  emperor  Caracalla  as  the  in- 
ventor of  this  garment,  and  hence  fuppofe  the  appel- 
lation Caracalla  ivas  nrfl  given  him.  Others,  with 
more  probability,  make  the  caracaUa  originally  a  Gal- 
lic habit,  and  only  brought  to  Rome  by  the  emperor 
above-mentioned,  who  firll  enjoined  the  foldiery  to 
wear  it.  The  people  call  it  aritoi.inian,  from  the  fame 
prince,  who  had  borrowed  the'  name  of  Antoninus. 
The  caracalla  was  a  fcrt  ofcaffock,  or  furtout.  Sal- 
inafius,  Sciliger,  and  after  them  Du  Cange,  even  tak.s 
the  name  cojaque  to  have  been  formed  from  that  of  ca- 
raque,  for  caracallc.  This  is  certain  from  St  Jerome, 
that  the  caracalla,  with  a  retrenchment  of  the  capu- 
chin, became  an  ecclefiaftical  garment.  It  is  defcribed 
as  made  of  feveral  pieces  cut  and  fe^ved  together,  and 
hanging  dov\'n  to  the  feet ;  but  it  is  more  than  probable 
there  were  fome  made  fliorter,  efpecially  out  of  Rome, 
otheru'ife  we  do  not  fee  how  it  could  have  fitted  the 
foldiers  purpofes. 

CARACCAS,  a  diflrift  of  Terra  Fii-rna  in  South 
America,  belonging  to  the  Spaniards.     The  coaft  is 
rocky  and  mountainous,  interiperfed  v\-ilh  finall  fertile 
valleys ;   fubjedled  at  certain  feafons  of  the  year  to  dry 
north-weft  ivinds,  but  blefl'ed  in  general  with  a  clear  air 
and  wholefome  climate.     A  very  great  illicit  trade  is 
carried  on  by  the  Engliili  and  Dutch  with  this  province, 
notwithftanding  all  the  vigilance  of  the  Spaniards,  who 
have    fcouts  perpetually  employed,    and    breaftworks 
raifed  in  all  the  valleys.     A  vaft  number  of  cac?o  trees 
are  cultivated  in  this  province  j  and  it  is  reckoned  that 
the  crop  of  cacao  produced  here  amounts  to  more  than 
100,000  fanegas  of  110  pounds  each.     The  country  of 
Santa  Fe  conlumes  20,000  ;  Mexico  a  little  more  5  the 
Canaries  a  fmall  cargo  j  and  Europe  from  50  to  60,000. 
The  cultivation  of  the  plant  employs  10  or  12,000  ne- 
groes.    Such  of  thera  as  have  obtained  their  liberty 
have  built  a  little  tovsTi  called  Nirva,  into  -(vhich  they 
will  not  admit  any  white  people.     The  chief  iovrn.  is 
likewife   called   Caraccas,   and  is  fituated  in  N.  Lat. 
10.  10.     Dampier  fays  it  ftands  at  a  conliderable  di- 
ftance  from  the  fea  5  is  large,  wealthy,  and  populous ; 
and  extremely  difficult  of  accefs,  by  reafon  of  the  fteep 
and  craggy  hills  over  -(vhich  an  enemy  mull  take  his 
route.     The  commerce  of  this  town,  to  which  the  bay 
of  Guaira  at  two  leagues  diftance  ferves  for  a  harbour, 
was  for  a  long  time  open  to  all  the  fubjecls  of   the 
Spanifli  monarchy,  zwA  is  ftill  fo  to  the  Americans ; 
but  the  Europeans  are  not  fo  well  treated.      In   1728 
a  company  was  formed  at  St  Sebaftian,  which  obtained 
an  exclufive  right  of  maintaining  connexions  with  this 
part  of  the  new  world.     Four  or  five  fhips  which  they 
difpatch  every  year,  fail  from  thence,    but  they  return 
to  Cadiz. 

CARACCI,  Lewis,  Augustixe,  and  H,\nmcal, 
three  celebrated  painters  of  the  Lombard  fchool,  all  of 
Bologna.  Lewis  was  bom  in  1355  ;  and  was  coufin- 
;german  to  Augu!line  and  Hannibal,  who  ivere  brothers, 
$he  fons  of  a  taylor,  who  was  yet  careful  to  give  them 


a  liberal  education.  They  were  boih  difciples  of  Carjcci, 
their  coufm  Lewis.  Augufline  gained  a  knowledge  of  '  »  ■" 
mathematics,  natur;;!  philofopliy,  mufic,  poetry,  and 
moll  of  the  liberal  arts  5  but,  though  painting  was  his 
principal  purfuit,  he  learned  the  art  of  engraving  from 
Cornelius  Cort,  and  furpafl'ed  all  the  mailers  of  his 
time.  Hannibal,  again,  never  deviated  from  his  pencil. 
— Thefe  three  painters,  at  length,  having  reaped  all 
the  advantages  they  could  by  contemplation  and  prac- 
tice, formed  a  plan  of  aflbciation,  continued  always  to- 
gether, and  laid  the  foundation  of  that  celebrated 
ichool  which  has  ever  fince  been  knCT%Ti  by  the  name  oi 
Caracct''s  academy.  Hither  all  the  young  (ludents,  who 
had  a  view  of  becoming  mailers,  retorted  to  be  inftruft- 
ed  in  the  rudents  of^  painting  j  and  here  the  Ca- 
racci taught  freely,  and  without  referve,  all  that  came. 
Le^\is's  charge  was  to  make  a  coUedion  of  antique  ■ 
ftatues  and  bafs  reliefs.  They  had  defigns  of  the  beft 
mailers,  and  a  collection  of  curious  books  on  all  fub- 
je6ts  relating  to  their  art ;  and  they  had  a  Ikilful  ana- 
tomirt  always  ready  to  teach  what  belonged  to  the 
knitting  and  motions  of  the  mufcles,  &c.  1'here  were 
often  diiputations  in  the  academ.y ;  and  not  only  paint- 
ers, but  men  of  learned  profeff.ons,  propofed  quellions, 
which  were  ahvays  decided  by  Lev.is.  Every  body 
was  ^vell  received  ;  and  though  ftated  hours  were  al- 
lotted to  treat  of  different  matters,  yet  improvements 
might  be  made  at  all  hours  by  the  antiquities  and  the 
defigns  whicli  were  to  be  feen. 

'I'he  fame  of  the  Caracci  reaching  Rome,  the  cardi- 
nal Famefe  fent  for  Hannibal  thither,  to  paint  the  gal- 
lery of  his  palace.  Hannibal  was  the  more  willing  to  go, 
becaufe  he  had  a  great  deiire  to  fee  Raphael's  works, 
with  the  antique  ftatues  and  bafs  reliefs.  The  gufto 
which  he  took  there  from  the  ancient  fculpture,  made 
him  change  his  Bolognian  manner  for  one  more  learned 
but  lefs  natural  in  the  defign  and  in  the  colouring. — 
Auguftine  followed  Hannibal,  to  aiTiil  him  in  his  under- 
taking of  the  Famefe  gallery  ;  but  the  brothers  not 
rightly  agreeing,  Famefe  fent  Auguftine  to  the  court 
of  the  duke  of  Parma,  where  he  died  in  the  year  l(i02, 
being  only  45  years  of  age.  His  moft  celebrated  piece 
of  painting  is  that  of  the  Communion  of  St  Jerome,  in 
Bologna. 

In  the  mean  while,  Hannibal  continued  working  £n 
the  Famefe  gallery  at  Rome  ;  and,  after  inconceivable 
pains  and  care,  finifhed  the  paintings  in  the  perfetlion 
in  which  they  are  now  to  be  feen.  He  hoped  that  the 
cardinal  would  have  rewarded  him  in  fome  proportion 
to  the  excellence  of  his  work,  and  the  time  it  took  him 
up,  which  was  eight  years ;  but  he  ^vas  difappointed. 
The  cardinal,  influenced  by  an  ignorant  Spaniard,  his 
domeftic,  gave  him  but  a  little  above  2001.  though  it 
is  certain  he  deferved  more  than  twice  as  many  thou- 
fands.  When  the  money  was  brought  him,  he  was  io 
furprifed  at  the  injuflice  done  him,  that  he  could  not 
fpeak  a  word  to  the  perfon  who  brought  it.  This  con- 
firmed him  in  a  melancholy  to  -.vhich  his  temper  natu- 
rally inclined,  and  made  him  refolve  never  more  to  touch 
his  pencil  ;  which  refolution  he  had  undoubtedly  kept 
if  his  necefTities  had  not  compelled  him  to  break  it.  It 
is  faid,  that  his  melancholy  gained  fo  much  upon  him, 
that  at  certain  times  it  deprived  him  of  the  ufe  of  his 
fenfes.  It  did  not,  however,  put  a  flop  to  his  amours  ; 
and  his  debauches  at  Naples,  whither  he  had  retired  for 
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the  recovery  of  his  health,  brought  a  diftcmper  upon 
him  of  which  he  died  in  1609,  when  he  ^vas  49  years 
of  age.  His  veneration  for  Raphael  was  (o  great,  that 
it  was  his  deathbed  requel^  to  be  buried  in  the  fame 
tomb  inth  him  :  which  was  accordingly  done,  in  the 
jiantheon  or  rotunda  at  Rome.  There  are  extant  fe- 
veral  prints  of  the  blefltd  Virgin,  and  fome  other  fub- 
jefts,  etched  by  the  hand  of  this  incomparable  r.rlilL 
He  is  faid  to  have  been  a  friendly,  plain,  honeft,  and 
open-hearted  man  ;  very  communicative  to  his  fcho- 
lars,  and  fo  extremely  kind  to  them,  that  he  generally 
kept  his  money  in  the  fame  box  with  liis  colours, 
where  they  might  have  recourfe  to  either  as  they  had 
occaflon. 

While  Hannibal  Caracci  worked  at  Rome,  Lewis 
was  courted  from  all  parts  of  Lombardy,  efpecially  by 
the  clergy,  to  make  pitlures  in  their  churches  :  and  we 
may  judge  of  his  capacity  and  facility,  by  the  great 
number  of  pifhires  he  made,  and  by  the  preference 
that  was  given  him  to  other  painters.  In  the  midrt 
of  thefe  employments  Hannibal  folicited  him  to  come 
and  aflift  liim  in  the  Famefe  gallery  ;  and  fo  ear- 
neftly,  that  he  could  not  avoid  complying  with  his 
requell.  He  %vent  to  Rome  ■,  correfted  feveral  things 
in  that  gallery  ;  painted  a  figure  or  two  liimfelf  ;  and 
then  retm-ned  to  Bologna,  where  he  died  in  1619, 
aged  64. 

CARACOL,  in  the  manege,  the  half  turn  which  a 
horfeman  makes,  eitlter  to  the  right  or  left. — In  the 
army,  the  horfe  always  makes  a  caracol  after  each  dif- 
•harge,  in  order  to  pafs  the  rear  of  the  fquadron. 

Caracol,  in  ^irchitecm-e,  denotes  a  llaircafe  in  a 
helix  or  fpiral  form. 

CARA.COLI,  a  kind  of  metal  of  which  the  Carib- 
bees,  or  natives  of  the  Lefler  Antilles,  make  a  fort  of 
ornament  in  the  form  of  a  crefcent,  which  they  alfo  call 
caracoli. — This  metal  comes  from  the  main  land  ;  and 
the  common  opinion  is,  that  it  is  a  compound  of  filver, 
copper,  and  gold,  fomething  like  the  Corinthian  brafs 
among  the  ancients.  Thefe  metals  are  fo  perfeftly 
mixed  and  incorporated  together,  that  the  compound 
which  refults  from  them,  it  is  laid,  has  a  colour  that 
rever  alters,  how  long  foever  it  remains  in  the  fea  or 
under  ground.  It  is  fomewhat  brittle  :  and  they  who 
work  at  it  are  obliged  to  mix  a  large  proportion  of 
gold  with  it,  to  make  the  compoimd  more  tough  and 
malleable. 

CARACT,  or  Carat,  the  name  of  that  weight 
■which  exprefies  the  degree  of  finenefs  that  gold  is  of. 
The  word  is  alfo  written  carract,  carrat,  karract,  and 
iarrau  Its  origin  is  contefled  :  but  the  moft  proba- 
ble opinion  is  that  of  Kennet,  ivho  derives  it  from 
carec  c,  a  term  %vhich  anciently  denoted  any  weight, 
and  came  not  till  of  latter  days  to  be  appropriated  to 
that  which  exprelTes  the  finenefs  of  gold,  and  the  gravi- 
ty of  diamonds. 

Thefe  carrats  are  not  real  determinate  weights,  but 
only  imaginary.  The  whole  mafs,  be  the  weight  what 
it  will,  is  conceived  to  be  divided  into  24  carats  ;  and 
s«  many  24th  parts  as  it  contains  of  pure  gold,  it  is 
called  ^fy//  if  so  mcny  carats  or  so  many  carat !  fine. 
Thus,  gold  of  18  carats  is  a  mixture,  of  which  18  parts 
are  pure  gold,  and  the  other  fix  an  inferior  metal,  &c. 
This  is  t\ie  common  way  of  reckoning  in  Europe,  and 
at  the  gold  Bunes  in  the  Spaniih  Weft.  Indies,  but  with 
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fome  variation  in  the  fubdi^nflon  of  the  tarat  :  among  CunntX 
us,  it  is  divided  into  four  gvains  j  among  the  Germans, 
into  12  parts;  and  by  the  French,  according  to  Mr 
Helot,  into  32.  The  Chinefe  reckon  by  a  diiFerent 
divifion  called  touches,  of  which  the  highell  number,  or 
that  which  denotes  pure  gold,  is  100;  fo  that  100 
touches  correfpond  to  our  24  carats,  &c. 

Caract  is  ;ufo  a  certain  weight  v.hich  goJdfmiths 
and  jeivellers  ufe    \vherewith  to   \veigh   precious   Hones 

and   pearls In  this  fenfe,  the  word   is   by  fome  furv 

pofed  to  be  derived  from  the  Greek  Kiputm.  a  fruit 
which  the  Latins  call  slliqur,  and  we  carob  bean  ;  each 
of  ivhich  may  weigh  about  four  grains,  of  wheat  whence 
the  Latin  si.iju  i  has  been  ufcd  for  a  weight  of  four 
grains.  This  csraft  weighs  four  grains,  but  they  arc 
lometimes  lighter  than  the  grains,  of  other  weights. 
Each  of  thefe  grains  is  fubdivided  in  -J,  -J,  -j,  V-j,  &.c. 

CARACTACUS,  a  renov/ned  king  of  the  ancient 
Britilh  people  called  6//(/;-f  ,  inhabiting  South  Wales. 
Having  valiantly  defended  his  country  feven  years 
againft  the  Romans,  he  was  at  length  defeated  ;  and 
flying  to  Cartifmunda,  queen  of  the  Brigantes  (inha- 
bitants of  Yorklhire),  %vas  by  her  Ireacheroufiy  deli- 
vered up  to  the  Romans,  and  led  in  triimiph  to  the 
emperor  Claudius  then  at  York  ;  ivhere  his  noble  be- 
haviour, and  heroic  but  pathetic  fpeech,.  obtained  him 
not  only  his  liberty,  but  the  efleem  of  the  emperor, 
A.  D.  52. 

CARAGROUTH,  in  commerce,  a  fdver  coin  of 
the  empire,  weighing  nine  drachms.  It  goes  at 
Conftantinople  for  120  afpers.  There  are  four  forts 
of  them,  which  are  all  equally  cuxrent  and  of  the  fame 
value. 

CARAITES,  in  the  ecclefiaftical  hiftory  of  the 
Jews,  a  religious  feft  among  that  people,  ^vhereof  there 
are  flill  fome  fubfifting  in  Poland,  Ruflia,  Conftanti- 
nople, Cairo,  and  other  places  of  the  Levant,  whofe 
dirtinguilhing  tenet  and  practice  it  is,  to  adhere  clofely 
to  the  words  and  letter  of  the  Scripture,  eiclufive  of 
allegories,  traditions,  and  the  hke. 

Leo  of  Modena,  a  rabbin  of  Venice,  obferves,  that 
of  all  the  herefies  among  that  people,  before  the  de- 
ftruftion  of  the  temple,  there  is- none  now  left  but  that 
of  the  Caraim,  a  name  derived  from  Micrn,  which  fig- 
nifies  the  pure  text  of  the  Bible,  becaufe  of  their  keep- 
ing to  the  Pentateuch,  obferving  it  to  the  letter,  and 
rejecling  all  interpretations,  paraphrafes,  and  confli- 
tuUons  of  the  rabbins.  Aben  Ezra,  and  fome  other 
rabbins,  treat  the  Caraites  as  Sadducees ;  but  Leo  de 
Juda  calls  them,  more  accurately,  Sadducees  reformed  ;. 
becaufe  they  beheve  the  immortality  of  the  foul,  para- 
dife,  hell,  refurredlion,  &c.  v.iiich  the  ancient  Saddu- 
cees denied.  He  adds,  however,  that  they  were  doubt- 
lefs  originally  real  Sadducees,  and  fprung  from  smor.c- 
them. 

M.  Simon,  with  more  probability,,  fuppofes  them  to. 
have  rifen  hence ;  that  the  more  kno'.ving  among  the 
Jews  oppofing  the  dreams  and  reveries  of  the  rabbins, 
and  ufmg  the  pure  texts  of  Scripture  to  refiue  their 
groundlefs  traditions,  had  the  name  of  Caraim  given 
them  ;  ivhich  fignines  as  much  as  the  barbarous  Latin 
Script urarii ;  i.  e.  people  attached  to  the  text  of  Scrip- 
ture; The  other  Jews  gave  them  the  odious  name  Sad- 
ducees, from  their  agreement  with  thofe  feftaries  ou. 
the  head  of  traditions.  ScaUger,  Vofliss,  and  Span- 
Y  2  heim.. 
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'G;.raitt-'.  licijt!,  rank  tlie  Caraites  amoiig  the  Sabtans,  Magi, 
V— ^  Manichees,  and  MulTulmans,  but  by  miftake  ;  Wolf- 
gang, Fabricius,  Sic.  fay  the  Sadduces  and  Efieni 
weie  calkd  Caraites,  in  oppolition  to  the  Pharifees  ; 
•others  take  them  for  the  doclois  of  the  law  fo  often 
■inentiored  in  the  Gofpel ;  but  thefe  are  all  conjeijtures, 
Jofephus  and  Philo  make  no  mention  of  them  ;  which 
fliows  them  to  be  more  modern  than  either  of  thofe 
T.uthors.  In  all  probability,  this  fe6l  was  not  formed 
till  after  the  colleiflion  of  the  fecond  part  of  the  Tal- 
-mud,  or  the  Genrera  ;  perhaps  not  till  after  the  com- 
piling of  the  Mifchna  in  the  third  century.  The  Ca- 
•laites  themfelves  pretend  to  be  the  remains  of  the  ten 
•tribes  led  captive  by  Shalmanefer.  Wolfius,  from  the 
Memoirs  of  Mardacheus,  a  Caraite,  refers  their  origin 
to  a  maffacre  among  the  Jewi(h  doftors  imder  Alex- 
ander Jannseus,  their  king,  about  100  years  before 
jThrift  :  becaufe  Simon,  fon  of  Schetach,  and  the 
queen's  brother,  making  his  efcape  into  Egypt,  there 
fjrged  his  pretended  traditions ;  and,  at  his  return  to 
Jerufalem.,  pufaliftied  his  -vifions  ;  interpolating  the  law 
after  his  o^vn  fancy,  and  fupporting  his  novelties  on 
t!ie  notices  which  God,  he  fald,  had  communicated  by 
the  mouth  of  Mofes,  whofe  depofitary  he  was  ;  he  gain- 
ed many  followers  ;  and  was  oppofed  by  others,  who 
raaintained,  that  all  which  God  had  revealed  to  Mofes 
was  written.  Hence  the  Jews  become  divided  into  two 
feels,  the  Caraites  and  Traditioners :  among  the  firft, 
Juda,  fon  of  Tabbai,  diflinguiflied  himfelf ;  among  the 
latter,  Hillel.  Wolfius  reckons  not  only  the  Saddu- 
cees,  but  alfo  the  Scribes,  in  the  number  of  Caraites. 
But  the  addrefs  of  the  Pharifees  prevailed  againft  them 
all ;  and  the  number  of  Caraites  decreafed  :  Anan,  in- 
<leed,  in  the  eighth  century,  retrieved  their  credit  a 
little  •,  and  Rabbi  Schalomon  in  the  ninth.  They  fuc- 
ceeded  pretty  well  till  the  fomteenth  ;  but  fince  that 
•tsttie  they  have  been  declining. 

The   Caraites  are  but    little  knoira  •,    their    works 
■coming   only   into  very  few  hands,    even  among  the 
greateft    Hebraifts.      Buxtorf  never    faw   more    than 
one  ;   Selden  Uvo  ;  but   Mr  Trigland  fays,  he  has  re- 
covered  enough    to    fpeak    of    them   with   affurance. 
He    aflerts,    that  foon  after  the  prophets  had  ceafed, 
the  Jews  became  divided  on   the  fubjefl  of  works,  and 
fupererogation  :   feme  maintaining  their  necelTity  from 
tradition  5   whilil   others,  keephig  clofe  to  the   written 
law,   fet  them   afide  •,  and  it  was  from  thefe   laft  that 
Caraitifm  commenced.     He  adds,  that  after  the  return 
from  the  Babylonilb   captivity,   the  obfervation  of  the 
law  being  to  be  re-eftablilhed,  there  were  feveral  prac- 
tices found  proper  for   that  end  ;  and  thefe  once  intro- 
duced, were  looked  upon  as  eflential,  and  appointed  by 
Mofes  ;  which  was  the  origin  of  Pharifaism  :   as  a  con- 
trary   party,   continuing    to  keep   clofe   to  the  letter, 
founded  Caraitilm. 

The  modem  Caraites,  Leo  of  Modena  obferves,  have 
their  fynagogues  and  ceremonies ;  they  pretend  to  be 
the  fole  proper  Jews,  or  obfervers  of  the  laws  of 
Mofes ;  calling  the  re(t  by  the  term  Etilbaniti.,  ovjo/- 
/owers  of  the  Rabhhis  :  thefe  hate  the  Caraites  mortal- 
ly ■■)  refuting  to  ally  or  even  to  converfe  with  them,  and 
treating  them  as  tnam-ztim,  baftards^  becaufe  of  their 
rejefting  the  conilitutions  of  the  rabbins  relating  to 
anarriages,  repudiations,  puiifications  of  women,  &c. 
Jliis  averlion  is  fo  great,  that  if  a  Caraite  fhould  be- 


come a  Rabbiiiiil,  he  would  never  be  recci\ed  by  the 
other  Jews. 

The  Caraites,  however,  do  not  abfolutely  rejcdl  all 
kinds  of  traditions  j  but  only  fuch  as  do  not  appear  "" 
well  grounded.  Selden,  who  is  very  exprefs  on  this 
point,  in  his  Uxor  H^'braica,  obferves,  that,  befides  the 
mere  text,  they  have  certain  interpretations,  which 
they  call  hereditary,  and  v.ljch  are  proper  traditions. 
Their  theology  only  feems  to  differ  from  that  of  the 
other  Jews,  in  that  it  is  purer,  and  clearer  of  fuperfti- 
tion  ;  they  give  no  credit  to  the  explications  of  the 
Cabljalills,  chimerical  allegories,  nor  to  any  conllitu- 
lions  of  the  Talmud,  but  what  are  conformable  to  the 
Scrip;.ure,  and  may  be  drawn  from  it  by  juR  and  necef- 
fary  co^ifequences. 

Peringer  obferves  of  the  Caraites  in  Lithuania,  that 
they  are  very  different,  both  m  a'petl,  language,  and 
manners,  from  the  Rabbinills,  wherewith  the  country 
abounds.  Their  mother  tor.gue  is  the  Turkilh ;  and 
this  they  ufe  in  their  fchools  and  fynagogues.  In  vi- 
lage  they  refemble  the  Mahon'ictan  Tartars.  Their 
fynagogues  are  placed  norih  and  louth  j  and  the  reafon 
they  give  for  it  is,  that  Shalmaneier  brought  thicrfi  north- 
ward :  fo  that,  in  praymg,  to  look  to  Jerufalem,  they 
muft  turn  to  the  fouth.  He  adds,  that  they  admit  all 
the  books  of  the  Old  Teftament ;  contrary  to  the  opi- 
nion of  many  of  the  learned,  who  hold  that  they  rejedl 
all  but  the  Pentateuch. 

Caleb,  a  Caraite,  reduces  the  difference  beUveen  them 
and  the  Rabbinlfts  to  three  points  :  1.  In  that  they  de- 
iiy  the  oral  law  to  have  come  from  Mofts,  and  rejetl 
the  Cabbala.  2.  In  that  they  abhor  the  Talmud.  3.  In 
that  they  obferve  the  feafls,  as  the  fabbalhs,  &c.  much 
more  rigoroufly  than  the  Rabbins  do.  To  this  may  be 
added,  that  they  extend  the  degrees  of  affinity,  where- 
in marriage  is  prohibited,  almoll  to  infinity. 

CARAMANIA,  a  confide-able  province  of  Tur- 
key in  Afia,  in  the  fouth  part  of  Natolia.  Bajazet 
united  this  province  to  his  empire  about  the  year  1438, 
and  fince  that  time  it  has  continued  in  the  pofTelTion  of 
the  Turks.  Satalia  was  the  capital  city,  but  is  now 
much  decayed.  .1       ?j 

CxlRAMANTA,  a  town  of  South  America,  and 
capital  of  the  province  of  the  fame  name  in  Terra  Firma, 
and  in  the  audience  of  Santa  Fe.  W.  Long.  72.  35. 
N.  Lat.  5.  18.  The  province  of  Caramanta  is  ex- 
tended on  both  fides  the  river  Cauca  •,  and  is  boimded 
on  the  north  by  the  diftrift  of  Carthagena,  on  the 
eart  by  New  Grenada,  on  the  fouth  by  Popayan,  and 
on  the  weft  by  Popayan  and  by  the  audience  of  Pana- 
ma. It  is  a  valley  furrounded  on  every  fide  by  very 
high  moimtains. 

CARANGA,  an  inconfiderable  iiland  near  Bom- 
bay in  the  Eatl  Indies.  It  affords  nothing  but  fome 
rice,  fowls,  and  goats,  for  that  market. 

CARx\NNA,  or  Karanna,  a  very  fcarce  gum 
•which  comes  from  New  Spain.  It  is  faid  to  poffefs 
many  extraordinary  medical  virtues,  but  the  prefent 
practice  takes  no  notice  of  it. 

CARANUS,  the  iirft  king  of  Macedon,  and  the 
feventh  of  the  race  of  the  Heraclidae. '  See  Mace- 
donia. '    ' 

CARAR  A,  a  weight  at  L^hom,  and  in  otter  parts 
of  Italy,  ufed  in  the  fale  of  wool  and  cod  fiA,  equiva- 
lent  to  60  pounds  of  that  country. 

CARAT, 


CaTAlfti 
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Larat  CARAT.     See -Car ACT. 

CARAVAGGIO,  Michael  Angelo.     See  An- 

GELO. 

CARAVAN,  or  Karavannk,  in  the  eaft,  fignifies  a 
company  or  aflembly  of  travellers  and  pilgrims,  and 
more  particularly  of  merchants,  who,  for  their  greater 
fecurity,  and  in  order  to  allill  each  other,  march  in  a 
body  through  the  delerts,  and  other  dangerous  places, 
vhich  are  infe ftod  ivith  Arabs  or  robbers. 

There  are  four  regular  caravans  ivhich  go  yearly  to 
Mecca ;  the  firll:  from  DamalVus,  compofed  of  the 
pilgrims  from  Europe  and  Aiia  •,  the  fecond  from 
Cairo,  from  the  Mahomedans  of  Barbaiy  ;  the  third 
from  Zibitli,  a  place  near  the  mouth  of  the  Red  Sea, 
1^  here  thofe  of  Arabia  and  India  meet ;  the  fourth 
from  Babylon,  where  the  Perlians  affemble.  Moll  of 
the  inland  commerce  of  the  Eaft  is  carried  on  by  ca- 
ravans. The  late  czar  Peter  the  Great  eftablilhed  a 
trade  bet^veen  Ruflia  and  China  by  means  of  a  caravan. 
M.  Bougnon,  geographer  to  the  duke  of  Lorrain, 
has  given  a  treatife  of  the  caravans  of  merchants  in 
Afia  ;  wherein  he  ftows  of  what  they  are  compofed, 
how  many  forts  there  are  ;  the  feveral  ufes  of  the  dif- 
ferent forts  of  animals  in  them  ;  the  prices  given  for 
them,  the  officers  and  men  appointed  to  conduft  them, 
and  the  pay  of  each,  ^\hh  their  manner  of  marching, 
halting,  fighting,  retreating,  &c.  Caravans  of  this 
kind  are  large  convoys  of  armed  men,  merchants,  and 
travellers,  with  divers  forts  of  animals  for  the  carriage 
of  their  provifions.  There  are  commonly  four  chief 
ofEcers  of  a  caravan,  viz.  the  caravan  bachi,  or  chief ; 
the  captain  guide ;  captain  of  reft: ;  and  captain  of 
dilfribution.  The  firft  has  abfolute  command  over  all 
the  reft  :  the  fecond  is  abfolute  in  the  march  ;  the  of- 
fice of  the  third  only  commences  ^vhen  the  caravan 
flops  and  makes  a  ftay  :  to  the  fourth  it  belongs  'to 
difpofe  of  every  part  of  the  corps,  in  cafe  of  an  attack 
or  battle  ;  he  has  alfo  the  infpeftion  over  the  diftribu- 
tion  of  provifions,  which  is  made  under  him  by  feveral 
dirtributors,  who  give  fecurity  to  the  mafter  of  the 
caravan,  and  have  each  of  them  a  certain  number  of 
perrfons,  elephants,  dromedaries,  &c.  to  take  care  of 
at  their  own  peril.  The  treafurer  of  the  caravan 
makes  a  fifth  officer  who  has  under  him  feveral  agents 
and  interpreters,  wlio  keep  journals  of  all  that  paffes, 
ioi  the  fatisfaftion  of  thofe  concerned  in  fitting  out  the 
caravan.  ,:„  ;.;i  ,vo 

,  Any  dealer  is  at  liberty  to  form  a  company,  in  or- 
der to  make  a  caravan.  He  in  whofe  name  it  is  raifed, 
IS  confidered  as  the  caravan  bachi,  or  chief  of  the  cara- 
van, unlefs  he  appoint  fome  other  in  his  place.  If  there 
are  feveral  merchants  equally  concerned,  they  eledl  a 
caravan  bachi  ;  after  which,  they  appoint  officers  to 
conduct  the  caravan,  and  decide  all  controverfies  that 
may  srife  durnig  the  journey. 

1  here  are  alio  fea  caravans ;  eftabliftied  on  the  fame 
footing,  and  for  the  fame  purpofe  :  fuch  is  the  caravan 
of  veCels  from  Conftantinople  to  Alexandria. 

CJ^  RAVANSERA,  or  Karavansera,  a  place  ap- 
pointed for  receiving  and  loading  the  caravans. 

It  is  commonly  a  large  fquare  building,  in  the 
middle  of  which  there  is  a  very  fpacious  court ;  and 
under  the  arches  or  piazzas  that  furround  it  there  runs 
a  bank,  raifed  fome  feet  above  the  ground,  where  the 
merchants,  and  thofe  who  travel  with  them  in  any  ca- 


pacity, take  up  their  lodgings  as  well  as  thev  can  ;  tlie 
beafts  of  burden  being  tied  to  the  foot  oi  ihe  bank. 
Over  the  gates  that  lead  into  the  court,  lliere  arc  fonie- 
times  little  rooms,  which  the  keepers  of  ihe  caravan- 
feras  let  out  at  a  very  high  price  to  fuch  as  have  a 
mind  to  be  private. 

The  caravan'cras  in  the  eaft  are  fomclhing  of  the 
nature  of  the  ir.ns  in  Europe ;  only  that  you  meet 
with  little  accommodation  either  for  man  or  beaft,  buc 
are  obliged  to  carry  almoft  every  thing  with  yuu  : 
there  is  never  a  caravaniera  without  a  well,  or  fpring 
of  water.  Thefe  buildings  are  chiefly  owing  lo  the 
charity  of  the  IVlohometans  :  they  are  efteemed  facred 
dwellings,  where  it  is  not  permitted  to  infult  any  pei- 
fon,  or  to  pillage  any  of  the  eflecfs  that  are  depoiited 
there.  There  are  alfo  caravanieras  where  moft  tiiiiigs 
may  be  had  for  money  ;  and  as  the  profits  of  thefe  are 
confiderable,  the  magiftrates  of  the  cities  to  whofe 
jurifdidfion  they  belong,  take  care  to  ftore  them  well. 
There  is  an  infpector,  who,  at  the  departure  of  each 
caravan,  fixes  the  price  of  the  night's  lodging,  from 
which  there  is  no  appeal. 

CA^RAVANSERASKIER,  the  fteward  or  keeper 
of  a  Caravansera.  He  keeps  an  account  of  all  the 
merchandifes  that  are  fold  upon  trull,  and  demands  the 
payments  of  the  furas  due  to  the  merchants  for  what 
has  been  fold  in  the  caravaniera,  on  the  feller's  paying 
two  per  cent. 

CARAVEL  ;  thus  they  call  a  fmall  velTel  on  the 
coaft  of  France,  which  goes  to  fifh  for  herring  on  the 
banks.  They  are  commonly  from  25  to  30  tons  bur- 
den. Thofe  ^vhich  are  defigned  for  the  fame  filhery  in 
the  Britilh  channel  are  called  by  the  French  trmquarts  ; 
thefe  are  from  12  to  15  tons  burden. 

CARAWAY.     See  Carijbi,  Botany  bidex. 
CARBONADE,    or   Carbonado,    in    cookery  j 
flefh,  foni,  or  the   like,  -feafoned   and  broiled  on  tlie 
coals. 

CARBUNCLE,  in  Natural  History,  a  very  elegant 
gem,  whofe  colour  is  deep  red,  with  an  admixture -laf 
fcarlet. 

This  gem  was  known  among  the  ancients  by  the 
name  of  nnthrrx.  It  is  ufually  found  pure  and  fault- 
lefs,  and  is  of  the  fame  degree  of  hardnefs  with  the 
fapphire  :  it  is  naturally  of  an  angular  figure ;  and  is 
found  adhering  by  its  bafe,  to  a  heavy  and  ferrugi- 
nous ftone  of  the  emery  kind  :  its  ufual  fize  is  near  a 
quarter  of  an  inch  in  length,  and  two-thirds  of  that  in 
diameter  in  its  thickeft  parts  :  when  held  up  againll 
the  fun,  it  lofcs  its  Jeep  tinge,  and  becomes  exaftly 
of  the  colour  of  a  burning  charcoal,  whence  the  pro- 
priety of  the  name  which  the  ancients  gave  it.  It  bears 
the  fire  unaltered,  not  parting  with  its  colour,  nor  be- 
coming at  all  the  paler  by  it.  It  is  found  only  in  the 
Eall  Indies,  fo  far  as  is  yet  known  ;  and  there  but  very 
rarely. 

Carbuncle,  or  Anthrax,  in  Medicine,  an  inflamma- 
tion which  arifes,  in  time  of  the  plague,  with  a  veficle 
or  blifter  almoll  like  that  produced  by  burning. 

Carbuncle,  in  Heraldry,  a  charge  or  bearing,  con- 
fifting  of  eight  raddi,  four  whereof  make  a  commoii 
crofs,  and  the  other  four  a  faltier. 

Some  call  thefe  radii  buttons,  or  ftaves,  becaufe  round, 
and  enriched   with  buttons,   or  pearled  like  pilgrims 
ftaves,  and  frequently  tipped  or  terminated  with  flower- 
de-luces  ; 


C.iravanfe- 
ra-  kicr 


A 


CAR 


[     174     ] 


CAR 


Carcasse, 
CorcESsone 


de-Iuces :  others  blazon  them,  royal  fcepters,  placed  in 
faltier,  pale  and  feiTe. 

CARCASSE,  or  Carcus,  in  the  art  of  war,  an 
iron  cafe,  or  hollow  capacity,  about  the  bignefs  of  a 
bomb,  of  an  oval  figure,  made  of  ribs  of  iron,  filled 
v.itli  conibullJble  matters,  as  meal  powder,  faltpetre, 
lulphiir,  broken  glafs,  ihavings  of  horn,  turpentine, 
tallow,  ike.  It  has  two  or  three  apertures  out  of  which 
the  fire  is  to  blaze,  and  the  defign  of  it  is  to  be  thrown 
out  of  a  mortar,  to  fet  houfes  on  lire,  and  do  other  exe- 
cution. It  has  the  name  carcass.',  becaufe  the  circles 
vliich  pafs  from  one  ring  or  plate  to  the  other  feem  to 
reprefent  the  ribs  of  a  human  carcafe.. 

CARCASSONNE,  an  ancient  city  of  France,  in 
Lower  Languedoc,  with  a  bilhop's  fee.  It  is  divided 
into  the  upper  and  lower  town.  They  are  both  fur- 
rounded  with  avails :  and  though  their  fituations  are 
different,  they  are  both  watered  by  the  river  Aude.  The 
upper  town  is  feated  on  a  hill,  ^^^th  a  caftle  that  com- 
mands it  as  well  as  the  lower  town.  It  is  ftrong,  not 
only  by  its  fituation  on  a  craggy  rock,  but  alfo  by  fe- 
veral  large  towers  which  are  joined  to  its  walls,  and 
which  render  it  of  difficult  accefs.  The  cathedral 
church  is  remarkable  for  nothing  but  its  antiquity. 
The  lower  town  is  large,  and  built  after  the  modem 
tafle.  The  tlreets  are  very  flraight,  and  lead  to  a  large 
fquare  in  the  middle,  from  whence  may  be  feen  the  four 
gates  of  the  town.  There  is  here  a  manufafture  of 
cloth.  The  neighbouring  country  is  full  of  olive-trees  ; 
and  in  the  mountains  there  is  a  fine  marble,  commonly 
called  marble  of  Languedoc.  E.  Long.  2.  25.  N.  Lat. 
43.  11. 

This  nlace  bore  a  confiderable  (hare  in  that  celebra- 
ted crufade  undertaken  againft  the  Albigenfes  in  the 
beginning  of  the  1 3th  century,  and  which  forms  one 
of  the  mol  allonifiiing  inftances  of  fuperlUlion  and  of 
atrocious  barbarity  to  be  found  in  the  annals  of  the 
world.  When  the  royal  power  was  nearly  annihilated, 
during  the  reigns  of  the  lall  kings  of  the  Carlovingian 
race  in  France,  moil  of  the  cities  of  Languedoc  ereft- 
ed  themfelves  into  little  independent  Hates,  governed 
by  their  own  princes.  Carcailonne  was  then  under  the 
dominion  of  vifcounts.  At  the  time  when  Pope  Inno- 
cent III.  patronized  and  commanded  the  profccuiion 
of  hoililities  againil  the  Albigenfes  for  the  crime  of 
herefy,  Raymond  the  reigning  vifcount  was  included 
in  that  profcription.  Simon  de  Montfort,  general  of 
the  army  of  the  church,  invefted  the  city  of  CarcalTonne 
in  1209.  The  irJiabitants,  terrified  at  the  fate  of  fe- 
veral  other  places  where  the  molt  dreadful  mn!Tacres 
Jiad  been  committed,  demanded  leave  to  capitulate  ; 
but  this  a£t  of  mercy  was  only  extended  to  them  under 
a  condition- equally  cruel,  incredible,  and  unparalleled 
in  hiftory,  if  we  zvt  not  compelled  to  believe  it  by 
the  unanimous  teftimony  of  all  the  cotemporaiy  v.ri- 
ters.  The  people  found  in  the  place  were  all  obliged, 
•without  deftinftion  of  rank  or  fex,  to  evacuate  it  in  a 
Jftate  of  nudity  ;  and  Agnes  the  vifcountefs  was  not  ex- 
empted, though  young  and  beautiful,  from  this  igno- 
ijoinious  and  Ihocking  punifhment,  "On  les  fit  fortir 
tout  nuds  de  la,  ville  de  CarcaiTonne  (fays  an  ancient 
author)  afin  qu'ils  receuffent  de  la.honte,,  en  raontrant 
ces  parties  du  corps  que  la  purete  de  la  langue  n'ex- 
prlme  point,  defquelles  ils  avoint  abufe,  et  f 'en  etoient 
fervJs  dans  des.  crimes  execrables,"    It  feems  by  this 


imputation  that  the  Albigeois  were  accufed  by  their 
enemies  of  fome  enormities,  probably  unjuft,  and  fi- 
mllar  to  thofe  which  religious  emnity  and  prejudice 
have  attributed  to  the  followers  of  Zinzendorf  in  the 
prefent  century. 

C  ARCERES,  in  the  ancient  Circenfian  games,  were 
inclofures  in  the  circus,  ^vherein  the  horfes  were  rellrain- 
ed  dll  the  iignal  was  given  for  flarting,  when  by  an 
admirable  contrivance,  they  all  at  once  Hew  open. 

CARCHEMISH,  in  AncUnt  Geography,  a  to-.vn 
lying  upon  the  Euphrates,  and  belonging  to  the  Af- 
fyrians.  Necho  king  of  Egypt  took  it  from  the  king- 
of  Afl'yria,  2  Chr.  xxxv.  20.  Necho  left  a  garrifon 
in  it,  which  was  taken  and  cut  to  pieces,  in  the 
fourth  year  of  Jehoiachin  king  of  Judah,  by  Nebu- 
chadnezzar king  of  Babylon,  2  Kings  xxiii.  29.  Ifaiali 
(x.  9.)  fpeaks  of  Carchemilli,  and  feems  to  fay,  that 
Tiglath-pilefer  made  a  conqueft  of  it,  perhaps  from 
the  Egyptians.  This  is  thought  to  be  the  fame  city 
with  that  called  Circefium  by  the  Greeks  and  Latins. 

CARCINOMA,  in  Meriicine  ;  the  fame  with  Can- 
cer.    See  Medicine  and  Surgery  Index. 

CARD,  among  artificers,  an  inftrument  confiiling 
of  a  block  of  ^vood,  befet  with  iharp  teeth,  ferving  to 
arrange  the  hairs  of  wool,  flax,  hemp,  and  the  like  : 
there  are  different  kinds  of  them,  as  hand-cards,  Hock- 
cards,  &c.     They  are  made  as  follows : 

A  piece  of  thick  leather,  of  the  ilze  Intended  for 
the  card,  is  ft  rained  in  a  frame  for  that  purpofe  ;  and 
then  pricked  fiill  of  holes,  into  which  the  teeth  or  pieces 
of  iron  wire  are  inferted.  After  which  the  leather  is 
nailed  by  the  edges  to  a  flat  piece  of  wood,  in  the  form 
of  an  oblong  fquare,  about  a  foot  in  length,  and  half 
a  foot  in  breadth,  with  a  handle  placed  in  the  middle 
of  one  of  the  longer  fides. 

The  teeth  are  made  in  the  following  manner.  The 
wire  being  drawn  of  the  fize  intended,  a  Ikain  or  num- 
ber of  mres  are  cut  into  proper  lengths  by  means  of  a 
gauge,  and  then  doubled  in  a  tool  contrived  for  that 
purpoi^  :  after  wliich  they  are  bent  into  the  proper 
direftion  by  means  of  another  tool ;  and  then  placed  in 
the  leather,  as  mentioned  above. 

Cards,  among  gameilers,  little  pieces  of  fine  thin 
pafteboard  of  an  obiong  figure,  of  feveral  fizes ;  but 
raoft  commonly  in  Britain,  three  inches  and  a  half 
long  and  two  and  a  half  broad,  on  ivhich  are  painted 
feveral  points  and  figures. 

The  moulds  and  blocks  for  making  cards  are  exaftly 
I'tke  thofe  that  were  ufed  for  the  firll  printed  books,. 
Thev  lay  a  iheet  of  wet  or  moift  paper  on  the  block,, 
which  is  very  flightly  done  over  with  a  fort  of  ink  made 
of  lamp-black  diluted  in  water,  and  roiled  with  fome 
ftarch  to  give  it  a  body.  They  afterwards  rub  it  oflF 
with  a  round  lift.  The  court-cards  are  coloured  by 
means  of  feveral  patterns,  flylcd  stone-files.  Thefe  con- 
fift  of  papers  cut  through  with  a  penknife  ;  and  in  thefe 
apertures  they  apply  feverally  the  various  colours,  as 
red  black,  &c.  Thefe  patterns  are  painted  with  oil- 
colours,  that  the  brulhes  may  not  wear  them  out  j 
and  when  the  pattern  is  laid  on  the  pafteboard,  they 
flightly  pafs  over  it  a  brufti  full  of  colour,,  which,  leav- 
ing it  within  the  openings,  forms  the  face  or  figure  of 
the  card. 

Among  fliarpeis,  divers  forts  of  falfe  and  fraudulent 
cards  have  been  contrived  j  as,  1.  Marked  cards,  where 
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Caids.  the  ace?,  I'.'mgs,  queens,  knaves,  are  marked  on  the  cor- 
■""V""^  ncrs  of  the  backs  with  fpots  of  different  number  and 
order,  either  with  clear  water  or  water  tinged  with 
pale  Indian  ink,  that  thole  in  the  fecret  may  dillinguiih 
them.  Acts  are  marked  ivith  fingle  fpots  on  two  cor- 
ners oppofite  diagonally  ;  kings  with  two  fpots  at  the 
fame  corners  :  knaves  with  the  fame  number  tranfver- 
fed.  2.  Breifc&vdfi,  thofe  which  are  longer  or  broader 
than  the  reft  :  chiefly  ufed  at  whift  and  piquet.  The 
broad  cards  are  ufually  for  kings,  queens,  knaves,  and 
aces  ;  the  lung  for  the  reft.  Their  delign  is  to  direft  the 
cuttings,  to  enable  liira  in  the  fecret  to  cut  the  cards  dif- 
advantageoully  to  his  adverfary,  and  draw  the  perfon 
unacquainted  with  the  fraud  to  cut  them  favourably 
for  the  ftiarper.  As  the  pack  is  placed  either  endwile 
or  fidevvife  to  him  that  is  to  cut,  the  long  or  broad 
cards  naturally  lead  him  to  cut  them.  Breef  cards 
are  fometimes  made  thus  by  the  maiiufaclurer  ;  but,  in 
defeft  of  thefe,  fliarpers  pare  all  but  the  breefs  with  a 
penknife  or  razor.  3.  Corner  bend,  denotes  four  cards 
tinned  down  finely  at  one  corner,  to  ferve  as  a  fignal 
to  cut  by.  4.  Middle  bend,  or  Kingfton-bridge,  is 
where  the  tricks  are  bent  two  different  ivays,  which 
caufes  an  opening  or  arch  in  the  middle,  to  direft  like- 
wife  the  cutting. 

Cards  were  invented  about  the  year  1390,  to  divert 
Charles  Vf.  of  France,  who  had  fallen  into  a  melan- 
choly difpofition.  The  inventor  propofed,  by  the  fi- 
gures of  the  four  fuits  or  colours,  as  the  French  call 
them,  to  reprefent  the  four  claffes  of  men  in  the  king- 
dom. By  the  caurs  (hearts)  are  meant  the  qens  de 
thoeur,  choir-men,  or  ecclefiaftics  ;  and  therefore  the 
Spaniards,  who  certainly  received  the  ufe  of  cards  from 
the  French,  have  copas,  or  chalices,  inftead  of  hearts. 
The  nobility,  or  prime  military  part  of  the  kingdom, 
are  reprefented  by  the  ends  or  points  of  lances  or  pikes  ; 
and  our  ignorance  of  the  meaning  or  the  refemblance 
of  the  figure  induced  us  to  call  them  spades  :  The  Spa- 
niards have  espadas,  fwords,  in  lieu  of  pikes,  which  are 
of  fimilar  import.  By  diamonds  are  defigned  the 
order  of  citizens,  merchants,  or  tradefmen,  carreaux^ 
(fquare  ftones,  tiles,  or  the  like)  :  The  Spaniards  have 
a  coin,  diiicros,  which  anfwers  to  it ;  and  the  Dutch 
call  the  French  word  carreaux  "  sireneen"  ftones  and 
diamonds,  from  the  form.  Trefie,  the  trefoil-life,  or 
clover-grafs  (corruptly  called  clubs'),  alludes  to  the 
hufbandmen  and  peafants.  But  how  this  fuit  came  to 
be  called  clubs  is  not  eafily  explained  ;  unlefs  borro^ving 
the  game  from  the  Spaniards,  who  have  basios  (ftaves 
or  clabs)  inftead  of  the  trefoil,  we  give  the  Spanifli 
fignification  to  the  French  figure. 

The  hiftory  of  the  four  kings,  which  the  French,  in 
drollery,  fometimes  call  the  cards,  are  David,  Alex- 
ander, Cu;far,  and  Charles  ;  ^vhlch  names  were  then, 
and  ftiU  are  on  the  French  cards.  Thefe  refpeclable 
names  reprefent  the  four  celebrated  monarchies  of  the 
Jews,  Greeks,  Romans,  and  Franks  under  Charle- 
magne. By  the  queens  are  intended  Argine,  Efther, 
Judith,  and  Pallas  (names  retained  in  the  French 
cards),  typical  of  birth,  piety,  fortitude,  and  wifdom, 
the  qualifications  refiding  in  each  perfon.  Jir^lne  is  an 
anagram  for  regiim,  queen  by  defcent.  By  the  knaves 
were  defigned  the  fervants  to  knights  (for  kui.ve  ori- 
ginally meant  only  strvnnt)  3  but  French  pages  and 
valets,  now  indifcriminately  ufed  by  various  ciders  of 


perfons,  were  formerly  only  allowed  to  perfons  of  qua  • 
lity,  efquires  (eicuires),  fhleld  or  armour  bearers.  O- 
thcrs  fancy  that  the  knights  themfelves  were  de- 
figned by  tiiofe  cards ;  becaufe  Hogier  and  Lahire, 
two  names  on  the  French  cards,  were  famous  knights 
at  the  time  cards  were  fuppofed  to  have  been  in  - 
vented. 

Deceptions  with  Cards.  See  Lf.gerdemaik,  fedV.i, 
CARD  AMINE,  in  Botany:  A  genus  of  the  fili- 
quofa  order,  belonging  to  the  tetradynamia  clafs  of 
plants  5  and  in  the  natural  method  ranking  under  th« 
39th  order  Siliquosef.  The  filiqua  parts  afundcr  with 
a  fpring,  and  the  valves  roll  fpirally  backward ;  the 
fligma  is  entire,  and  the  calyx  a  little  gaping.  Of  this 
there  are  15  fpecles  ;  but  the  moft  remarkable  is  the 
pratenfis,  with  a  large  purplilli  flower.  'I'his  grows 
naturally  in  many  parts  of  Britain,  and  is  alfo  called 
CHckew  flower .  There  are  four  varieties,  viz.  the  iinglc, 
with  purple  and  white  flowers,  which  are  frequently  in- 
termixed in  the  meadows  j  and  the  double,  of  both  co- 
lours. The  fingle  ibrts  are  not  admitted  into  gardens  j 
but  the  double  deferve  a  place,  as  making  a  pretty  ap- 
pearance during  the  time  they  are  in  flower.  They 
will  thrive  in  a  moill;  Ihady  border  j  and  arc  propagated 
by  parting  their  roots,  which  is  belt  performed  in  au- 
tumn. They  delight  in  a  foft  loamy  foil,  not  too  Itiff. 
By  fome  the  plant  is  reckoned  antifcorbutic. 

CARDAMOM,  in  the  Materia  Medica.  See  Amo- 

MUM. 

CARDAN,  Jerom,  one  of  the  moft  extraordinary 
geniufes  of  his  age,  was  born  at  Paviu  on  the  24tli  of 
September  1501.  As  his  mother  was  not  married,  (lie 
tried  every  method  to  procure  an  abortion,  but  without 
effefl.  She  was  three  days  in  labour,  and  they  were 
at  laft  obliged  to  cut  the  child  from  her.  He  was  bom 
with  his  head  covered  -ivlth  black  curled  hair.  When 
he  was  four  years  old,  he  was  carried  to  Milan  ■,  his  fa- 
ther being  an  advocate  in  that  city.  At  the  age  oi' 
20,  he  went  to  ftudy  at  the  univerfity  of  that  city  ;  and 
two  years  afterv/ards  he  explained  Euclid.  In  1524, 
he  \vent  to  Padua ;  and  the  fame  year  he  was  admitted 
to  the  degree  of  maftcr  of  arts  :  in  the  end  of  the  fol- 
lowing year,  he  took  the  degree  of  dodor  of  phyfic. 
He  married  about  the  year  1531.  For  ten  years  before, 
his  impolency  had  hindered  him  from  having  knoiv- 
ledge  of  a  woman  ;  which  was  a  great  mortification  to 
him.  He  attributed  it  to  the  evil  influences  of  his 
planet  under  which  he  was  born.  When  he  enume- 
rates, as  he  frequently  does,  the  greateft  misfortunes 
of  his  life,  this  ten  years  impotency  is  always  one.  At 
the  age  of  32,  he  became  profeflbr  of  mathematics  at 
Milan.  In  1539,  he  was  admitted  member  of  the 
college  of  phyficians  at  Milan ;  in  1543,  he  read 
public  leftures  of  medicine  in  that  city,  and  at  Pavia 
the  year  follov/ing  ;  but  difcontinued  ihem  becaufe  he 
could  not  get  payment  of  his  falary,  and  returned  tj 
Milan.  In  1552,  he  went  into  Scotland,  having  been 
fent  for  by  the  archblfliop  of  St  Andrew's,  ivho  had 
in  vain  applied  to  the  French  king's  phyficians,  and 
afterwards  to  thofe  of  the  emperor  of  Germany.  This 
prelate,  then  40  years  old,  had  for  ten  years  been  af- 
flldled  with  a  ihortnefs  of  breath,  ivhich  returned  every 
eight  days  for  the  laft  two  years.  He  began  to  reco- 
ver from  the  moment  that  Cardan  prefcribed  for  him. 
Cardan  took  his  leave  of  hira  at  the  end  of  Ik  weeks 
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Cardan,      and  three  days,  leaving  him  prefcriptions  which  in  two 
years  wrouglit  a  complete  cure. 

Cardan's  journey  to  Scotland  gave  liim  an  oppor- 
tunity of  vifiting  feveral  countries.  He  crofted  France 
in  going  thither ;  and  returned  through  Germany,  and 
the  Low  Countries,  along  the  banks  of  the  Rhine.  It 
u'as  on  this  occaficn  he  went  to  London,  and  calculated 
King  Edvv-ard's  nativity.  This  tour  took  up  about 
■'cur  months  :  after  ^vhich,  coming  back  to  Milan,  he 
continued  there  till  the  bet^inning  of  Oclobcr  1532  ; 
and  then  went  to  Pavia,  from  whence  he  was  in%ited 
to  Bologna  in  15G2.  He  taught  in  this  laft  city  till 
the  year  1570  j  at  which  time  he  v.-as  throv.n  into 
prifon  ;  but  feme  montlis  after  he  was  fent  home  to 
his  oivn  houfe.  He  left  Bologna  in  1571  ;  aiid  went 
to  Rome,  where  he  lived  for  Tome  time  without  any 
public  employment.  He  was  however,  admitted  a 
member  of  the  college  of  phyficians,  and  received  a 
pcnfion  from  the  pope.  He  died  at  Rome  on  the  21ft 
of  September  1575,  according  to  Thuanus.  This  ac- 
count might  be  fufficient  to  (how  the  reader  that  Car- 
dan was  of  a  very  fickle  temper  •,  but  he  will  have  a 
much  belter  idea  of  his  fingular  and  odd  turn  of  mind 
by  examining  what  he  himfelf  has  written  concerning 
his  own  good  and  bad  qualities.  He  paid  himfelf  con- 
gratulatory compliments  for  not  having  a  friend  in  this 
world  •,  but  that  in  requittal,  he  was  attended  by  an 
aerial  fpuit,  emaned  partly  from  Saturn  and  partly 
from  Mercury,  who  was  the  conflant  guide  of  his  ac- 
tions, and  teacher  of  every  duty  to  which  he  was  bound. 
He  declared,  too,  that  he  ivas  fo  irregular  in  his  man- 
ner of  walking  the  ftreets,  as  induced  all  beholders  to 
point  at  him  as  a  fool.  Sometimes  he  walked  very 
(lowly,  like  a  man  abforbed  in  profound  meditation  ; 
then  all  on  a  fudden  quickened  his  Heps,  accompanying 
them  with  very  abturd  attitudes.  In  Bologna  his  de- 
light was  to  be  drawn  about  in  a  mean  vehicle  with 
three  wheels.  When  nature  did  not  vifit  him  -(nth  any 
pain,  he  ^vould  procure  to  himfelf  that  difagreeable 
fenfation  by  biting  liis  lips  fo  wantonly,  or  pulling  his 
fingers  to  fuch  a  vehement  degree,  as  fometimes  to 
force  the  tears  from  his  eyes  :  and  the  reafon  he  a{rign- 
ed  for  fo  doing,  ivas  to  moderate  certain  impetuous 
fallies  of  the  mind,  the  violence  of  which  was  to  him 
by  far  more  infupportable  than  pain  itfelf  j  and  that 
the  fure  confequence  of  fuch  a  fevere  difcipline  was  the 
enjoying  the  pleafure  of  health.  He  fays  elfewhere,. 
that,  in  the  greateil  tortures  of  loul,  he  ufed  to  whip 
his  legs  with  rods,  and  bit  his  left  arm  ;  that  it  was  a 
great  relief  to  him  to  weep,  but  that  very  often  he 
could  not  ;  that  nothing  gave  hira  more  pleafore  than 
to  talk  of  things  which  made  the  whole  company  un- 
eafy  •,  that  he  (poke  on  all  fubjeils,  in  feafon  and  out 
t>f  feafon  -,  and  he  was  fo  fond  of  games  of  chance,  as 
tc  fpend  whole  days  in  them,  to  the  great  prejudice  of 
his  family  and  reputation,  for  he  even  flaked  his  furni- 
ture and  his  wife's  jewels. 

Cardanus  makes  no  fcruple  of  owning  that  he  was 
revengeful,  envious,  treacherous,  a  dealer  in  the  black- 
art,  a  backbiter,  a  calumniator,  and  addlfled  to  all  the 
foul  and  deteflable  exceffes  that  can  be  imagined  :  yet 
notivithftanding  (as  one  would  think)  fo  humbling  a 
declaration,  there  was  never  perhaps  a  vainer  mortal, 
or  one  that  with  lefs  ceremony  exprelTcd  the  high  opi- 
nion hf  had  of  himfelf,  than  Cardanus  was  knovm  to 
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do,  as  will  appear  by  the  following  proofs,  "  I  have 
been  admired  by  many  nations  :  an  infinite  number  of 
panegyrics,  both  in  profe  and  verfe,  have  been  compo- 
fed  to  celebrate  my  fame.  I  was  born  to  releafe  the 
world  from  the  manifold  errors  under  which  it  groaned. 
Wliat  I  have  found  out  could  not  be  difcovered  either 
by  my  predeceflbrs  or  my  cotemporaries ;  and  that  is 
the  reafon  wliy  thofe  authors  ^vho  wihe  any  thing  wor- 
thy of  being  remembered,  fcruple  not  to  oi\t\  that  they 
are  indebted  to  me  for  it.  I  have  compofed  a  book 
on  the  dialei5lic  art,  in  which  there  is  neither  one  fu- 
pertluous  letter  nor  one  deficient.  I  finifhed  it  in  feven 
days,  which  feems  a  prodigy.  Yet  where  is  there  a 
perfon  to  be  found,  that  can  boaft  of  his  having  become 
mafter  of  its  doctrine  in  a  year  ?  And  he  that  ihall  have 
comprehended  it  in  that  time,  mull  appear  to  have  been 
inftrufted  by  a  familiar  dtemon." 

The  fame  capricioufnefs  obfervable  in  his  outward 
conduft  is  to  be  obferved  in  the  corapoiition  of  his 
works.  We  have  a  multitude  of  his  treatifes  in  which 
the  reader  is  (lopped  almofi:  every  moment  by  the  ob- 
fcurity  of  his  text,  or  his  degretTions  from  the  point  in 
hand.  In  his  arithmetical  performances  there  are  feve- 
ral difcourfes  on  the  motions  of  the  planets,  on  the 
creation,  and  on  the  tower  of  Babel.  In  his  dialeflic 
work,  we  find  liis  judgment  on  the  hiftorians  and  the 
^vriters  of  epiftles.  The  only  apology  which  he  makes 
for  the  frequency  of  his  digrelTions  U,  that  they  were 
purpofely  done  for  the  fooner  filling  up  of  his  (l»eet,  his 
bargain  with  the  bookfeller  being  at  fo  much  per  (hect : 
and  that  he  worked  as  much  for  his  daily  fupport  as 
for  the  acquifition  of  glory.  The  Lyons  edition  of 
his  works,  printed  in  1663,  confifts  of  ten  volumes  in 
folio. 

It  was  Cardanus  who  revived  in  latter  times  all  the 
fecret  philofophy  of  the  Cabbala  or  Cabbalifts,  wliich 
filled  the  world  with  fpirits  ;  a  likenefs  to  whom,  he 
afferted,  we  might  attain  by  purifying  ourfelves  with 
pliilofophy.  He  chofe  for  himfelf,  however,  notwith- 
(landing  fuch  reveries,  this  fine  device,  Tcmpus  meo  pos- 
stjji',  tempus  mem  a-^er  :  "  Tima  is  my  fole  poITeirion, 
and  the  only  fund  I  have  to  improve." 

In  fatl,  when  \ve  confider  the  tranfcendent  qualities 
of  Cardan's  mind,  we  cannot  deny  his  having  cultiva- 
ted it  ^vith  every  fpecies  of  knowledge,  and  his  having 
made  a  greater  progrefs  in  philofophy,  in  the  medical 
art,  in  aftronomy,  in  mathematics,  8ic.  than  the  great- 
eft  part  of  his  cotemporaries  who  had  applied  their- 
minds  but  to  one  of  thofe  fciences. 

Scaliger  affinns,  that  Cardan,  having  fi.xed  the  time 
of  his  death,  abftained  from  food,  that  this  prediftioa 
nught  be  fulfilled,  and  that  his  continuance  to  live 
might  not  difcredit  his  art.  Cardan's  father,  who  was 
a  doftor  of  medicine,  and  a  profeflbr  of  civil  and  ca- 
non law,  died  in  the  fame  manner  in  the  year  1524, 
having  abftained  from  all  fuftenance  for  nine  days.  His 
fon  tells  us  that  he  had  white  eyes,  and  could  fee  in 
the  night  time. 

CARCASS,  a  fort  of  card  proper  for  carding  (locks 
of  filk,  to  make  cappadine  of  it.  It  is  alfo  the  name 
which  the  French  give  to  thofe  flocks  of  filk. 

Carpasses,  is  abo  the  name  which,  in  the  cloth 
manufaftories  of  Languedoc,  they  give  to  a  fort  of  large 
card,  which  is  ufed  for  carding  the  dyed  wool,  defigned 
for  making  cloth  of  aaixed  colours. 

^  CAREERS, 
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CARDERS,  in  the  woollen  raanufaiflory,  are  per- 
fons  who  prepare  wool,  &c.  for  fpinning,  &c. 

Carders,  fpinners,  weavers,  fullers,  flieerman,  and 
dyers,  not  performing  their  duty  in  their  occupations, 
fliall  yield  to  the  parly  grieved  double  damages  ;  to  be 
committed  until  payment.  One  jiillice  to  hear  and 
determine  complaints. 

Carders,  combers,  forters,  fpinners,  or  iveavers, 
conveying  a\7ay,  embezzling,  or  detaining,  any  wool 
or  yam,  delivered  by  the  clothier,  or  any  other  perfon, 
flail  gi^'e  the  party  grieved  fuch  falisfaftion  as  two 
juftices,  mayor,  &c.  fliall  ihiiik  fit  :  if  not  able  or  will- 
ing to  make  fatisfaclion,  for  (he  firft  offence  to  be 
whipped,  or  fet  in  the  Hocks  in  feme  market-town,  or 
in  any  other  town  where  the  offence  is  committed  :  the 
fecond  offence  to  incur  the  like,  or  fuch  further  puniih- 
ment  by  whipping,  &c.  asjuffices  (liall  think  proper. 
Convi(5lion  by  one  ^vitnefs  on  oath,  or  confeflion. 

CARDI,  LuDOVico.     See  Civoli. 

CARDIAC,  in  a  general  fenfc,  fignifies  all  medi- 
cines beneflcial  to  the  heart,  whether  internally  or  ex- 
teiTially  applied.  The  word  comes  from  the  Greek 
word  xa^hit,  cor  ;  the  heart  being  reputed  the  imme- 
diate feat  of  their  operation. 

Cardiacs,  in  a  more  particular  fenfe,  denote  medi- 
cines ■i\hich  raife  the  fpirits  and  give  prefent  Ihength 
and  cheerfulnefs  ;  thefe  amount  to  the  fame  ivith  \vhat 
are  properly  called  cortJia/s.  Cardiacs  are  medicines 
anciently  fuppofed  to  exert  themlelves  immediatly  in 
comforting  and  llrengthening  the  heart  :  but  the  mo- 
dern phyficians  rather  fuppofe  them  to  produce  the  cf- 
feft  by  putting  the  blood  into  a  gentle  fermentation, 
whereby  the  fprings,  before  decayed,  are  repaired  and 
invigorated,  and  the  tone  and  elallicity  of  the  fibres  of 
the  veffels  rcftored ;  the  confequence  of  which  is  a 
more  eafy  and  brifk  circulation. 

CARDIALGIA,  in  Medicine,  a  violent  fenfation 
of  heat  or  acrimony  felt  towards  the  upper  or  left  ori- 
fice of  the  ftomach,  though  feemingly  at  the  heart ; 
fometimes  accompanied  with  palpitations  of  the  heart, 
fainting,  and  a  propenfity  to  vomit  :  better  known  by 
the  name  oi  caitiiac  pciffion,  or  heart-burn.  See  Me- 
dicine Intiex. 

CARDIFF,  a  to^vn  of  Glamorganfliire,  in  South 
Wales,  feated  on  the  river  Tave,  in  a  rich  and  fruitful 
foil.  It  is  a  large,  compadl,  well  built  town,  having  a 
caftle,  a  wall,  and  four  gates,  built  by  Robert  Fitz- 
Haraon,  a  Norman,  about  the  year  1100.  It  is  go- 
verned by  the  conftable  of  the  caftle,  12  aldermen,  12 
burgeJes,  &c.  and  fends  one  member  to  parliament. 
Here  the  affizes  and  feliions  are  held,  befides  feveral 
courts.  There  is  a  handfome  bridge  over  the  river,  to 
which  fraall  veffels  come  to  take  in  their  lading.  It  has 
now  only  one  church  ;  St  Mary's  having  been  long  fince 
thrown  down  by  the  undermining  of  the  river.  The 
caftle,  though  much  decayed,  makes  a  grand  appear- 
ance even  at  this  time  ;  and  the  walls  of  the  town  are 
■very  ftrong  and  thick.  The  church  has  a  fine  tower- 
lleeple,  and  the  town-hall  is  a  good  ilrufture.  The 
magiftrates  are  elefted  every  year  by  the  majority  of 
the  burgeffes.  W.  Long.  3.  20.  N.  Lat.  51.  30. 
Cardiff  gives  title  of  Britifii  Baron  to  the  family  of 
Eute  in  Scotland. 

CARDIGAN,  the  capital  town  of  Cardiganffiire, 
in  South  Wales,  is  feated  near  the  mouth  of  the  river 
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Teivy,  on  the  Irilh  channel.  It  is  indifferently  large 
and  ^vell  built,  containing  three  wards,  one  church,  and 
the  county-gaol.  It  is  governed  by  a  mayor,  1 3  alder- 
men, 13  common-council  men,  &c.  Here  are  the  ruins  ( 
of  a  caftle  which  was  built  by  Gilbert  de  Clare,  about 
the  year  1160.  It  fends  one  member  to  parliament; 
and  has  two  markets  held  on  Tuefdays  and  Saturdays. 
W.  Long.  -l.  38.  N.  Lat.  52.  15. 

CARDIGANSHIRE,  a  county  of  South  Wales, 
bounded  on  the  north  by  Merionethftiire  and  Mont- 
gomeryfhire,  on  the  ea'l  by  Raduorfliire  and  Breck- 
nockfliire,  on  the  ^veft  by  the  Iriih  fea,  and  on  the 
fouth  by  Caermarthenfliire.  Its  length  from  north- 
weft  to  fouth-eaft  is  about  44  miles,  and  its  breadth 
near  20.  The  air,  as  in  other  parts  of  Wales,  varies 
^vith  the  foil,  which  in  the  fouthern  and  weftem  parts 
is  more  upon  a  le\el  than  tliis  principality  generally  is, 
which  renders  the  air  mild  and  temperate.  But  as 
the  northern  and  eaftern  parts  are  mountainous,  th«y 
are  confequently  more  barren  and  bleak.  However, 
there  are  cattle  bred  in  all  parts  ;  but  they  have  nei- 
ther wood  nor  coals  of  their  ovra  for  fuel :  they  have 
rich  lead  mines,  and  filh  in  plenty,  with  fowls  both 
tame  and  wild.  The  principal  rivers  are  the  Teivy, 
the  Ridol,  and  the  Illwith.  This  county  hath  five 
market-towns,  viz.  Cardigan,  Aberilhvith,  Llanbad- 
amvawn,  Llanbedar,  and  Tregaron,  with  11  parifties  ; 
and  was  formerly  computed  to  have  up«'ards  of  3000 
houfes,  and  520,000  acres  of  land.  It  fends  two  mem- 
bers to  parliament ;  one  for  the  county,  and  one  for 
Cardigan. 

CARDINAL,  in  a  general  fenfe,  an  appellation 
given  to  things  on  account  of  their  pre-eminence.  The 
^vord  is  fonned  of  the  Latin  cardo,  a  hinge  i  it  being 
on  thefe  fundamental  points  that  all  the  reft  of  the 
fame  kind  are  fuppofed  to  turn.  Thus,  juftice,  pru- 
dence, temperance,  and  fortitude,  are  called  the  four 
cardinal  'Strtues,  as  being  the  bafis  of  all  the  reft. 

Cardinal  Flc/wer.  See  Lobelia,  Botany  In- 
dtx. 

Cardinal  Points,  in  Cosmography,  are  the  four  in- 
terfections  of  the  horizon  with  the  meridian,  and  the 
prime  vertical  circle.  Of  thefe,  two,  viz.  the  inter- 
feclions  of  the  horizon  and  meridian,  are  called  Nor:h 
and  S  .uth,  with  regard  to  the  poles  they  are  direfted 
to.  The  other  two,  viz.  the  inlerfeclions  of  the  hori- 
zon and  firft  vertical,  are  called  Easl  and  W«/. 

The  cardinal  points,  therefore,  coincide  with  the 
four  cardhial  regions  of  the  heavens;  and  are  yC^  di- 
ftant  from  each  other.  The  intermediate  points  are 
called  collateral  points. 

Cardinal  Points,  in  Astrology,  are  the  rifing  and 
fetting  of  the  fun,  the  zenith,  and  nadir. 

Cardinal  Si^ns,  in  Astronomy,  are  Aries,  Libra, 
Cancer,  and  Capricorn. 

Cardinal  H''irids  are  thofe  that  blow  from  the  car- 
dinal points. 

Cardinal  Numbers,  in  Grammar,  are  the  numbers 
one,  two,  three,  &c.  which  are  indeclinable  ;  in  oppo- 
fition  to  the  ordinal  numbers,  firft,  fecond,  third, 
fourth,  &ic. 

Cardinal,  an  ecclefiaftical  prince  in   the  Romifti 

church,   being  one  ivho  has  a  voice  in  the  conclave  at  ■ 

the  election  of  a  pope.     Some  fay  the  cardinals  were 

fo  called  from  the  Latin  incoreinatio,  which  fignifies 
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Csr^inal.  the  adoption  in  any  church  made  of  a  pneft  of  a  fo- 
reign church,  driven  thence  by  misfortune  ;  and  add, 
that  the  ufe  of  the  word  commenced  at  Rome  and 
Ravenna  ;  the  revenues  of  the  churches  of  wliich  cities 
being  very  great,  they  became  the  common  refuge  of 
the  unhappy  priefts  of  all  other  churches. 

The  cardinals  compote  the  pope's  council  or  fenate  : 
jn  the  Vatican  is  a  conftituiion  of  Pope  John,  which 
regulates  the  rights  and  titles  of  the  cardinals ;  and 
■vvhich  declares,  that  as  the  pope  reprefents  Mofes,  fo 
the  cardinals  reprefent  the  feventy  elders,  who,  under 
the  pontifical  authority,  decide  private  and  particular 
differences. 

Cardinals,  in   their  firft   inftilution,  ^vere  only  the 
principal  priefts,  or  incumbents  of  the  parilhes  of  Rome. 
In   the  primitive   c'lurch,  the  chief  prieft  of  a  parilh, 
wlio  inunediately  followed  the  bifhop,  was  called />;i?j - 
byter  idrdina'\  to  diftinguiih  him  from  the  other  petty 
priefts,  ivho  had  no  church  nor  preferment  j   the  tei-m 
was  fiift  apnhed  to  them  in  the  year  150  ;  others  fay, 
under  Pope  Silvefter,  in  the  year  300.     Thefe  cardi- 
nal piiefts  were  alone  allowed  to   baptize,   and  admini- 
fter  the  eucharift.     When  the  cardinal  priefts  became 
bilhops,   their  cardinalate  became  vacant ;  they  being 
then  fuppofed  to  be  raifed  to  a  higher  dignity. — Un- 
der Pope  Gregory,   cardinal  priells,   and   cardinal  dea- 
cons, were  only  fuch  priefts  and  deacons  as  had  a  church 
or  chapel  under  their  particular  care  :   and  this  isras  the 
original  ufe  of  the  word.     Leo  IV.  in  the  council  of 
Rome,  held  in  S53,  calls  'Caeva  presbyte7-os  sui  cardmis  ; 
and  their  churches,  parochias  cardinales. 

The  cardinals  continued  on  this  footing  tiU  the 
eleventh  century  ;  but  as  the  grandeur  and  Itate  of  his 
holinefs  became  then  exceedingly  augmented,  he  would 
have  his  council  of  cardinals  make  a  better  figure  than 
the  ancient  priefts  had  done.  It  is  true,  they  ftiU 
preferved  their  ancient  title  j  but  the  thing  expreffed 
by  it  was  no  more.  It  was  good  while,  hoivever, 
before  they  had  the  precedence  over  the  biftiops,  or  got 
the  eleftion  of  the  pope  into  their  hands  :  but  when 
they  were  once  poffelfed  of  thofe  privileges,  they  foon 
had  the  red  hat  and  purple  5  and  growing  ftill  in  autho- 
lity,  they  became  at  length  fuperior  to  the  bifliops,  by 
tlie  fole  quality  of  being  cardinals. 

Du  Cange  obferves,  that  originally  there  were  three 
kinds  of  churches  :  the  firli  or  genuine  chiirches  were 
properly  called  fiart/hcs  ;  the  fccond  dioconrie.!,  which 
were  chapels  joined  to  hofpitals,  and  ferved  by  dea- 
cons ;  the  tlurd  were  fimple  oraiorie',  where  private 
mailes  were  faid,  and  vrere  difcharged  by  local  and  re- 
fident  chaplains.  He  adds,  that  to  diftinguifti  the 
principal  or  parifti  churches  from  the  chapels  and  ora- 
tories, the  name  cardinaUs  was  given  to  them.  Ac- 
cordingly, parifti  churches  gave  titles  to  cardinal  priefts  : 
and  fom.e  chapels  alfo,  at  length,  gave  the  title  of  coi-, 
dinnl  diacon. 

Others  obferve,  that  the  term  cardinal  was  given  not 
only  to  ptieiis,  but  alfo  to  bilhops  and  deacons  who 
•were  attached  to  certain  churches,  to  diftinguifti  them 
from  thofe  who  only  ferved  them  en  passaiUy  and  by 
commiflion.  Titular  churches,  or  benefices,  were  a 
kind  of  pariflies,  i.  e.  churches,  affigned  each  to  a  cardi- 
nal prieft ;  vyith  fome  ftated  diilrift  depending  on  it, 
dnd  a  font  for  adminiftering  of  baplifm,  in  cafes  ^vhere 
the  bifliop  himfeli  could  not  adminilkr  it.    Thefe  car- 


dinals iTcre  fubordlnate  to  the  bilhops  ;  and  according-    Csrdinal. 
ly,  in  councils,  particularly  that  held  at  Rome  in  80S, 
fubfcribed  after  them. 

It  was  not,  however,  only  at  Rome,  that  priefts 
bore  this  name  •,  for  ive  find  there  were  cardinal  priefts 
in  France  :  thus,  the  curate  of  the  parilh  of  St  John 
de  Vignes  is  called  in  old  charters  the  cardinal  priest  of 
that  parifti. 

The  title  of  cardinal  \%  alfo  given  to  fome  biftiops, 
quatcncus  biftiops  ;  e.  g.  to  thofe  of  Mentz  and  Milan  : 
the  archbifliops  of  Bouiges  is  alfo,  in  ancient  writings, 
called  carditmi  ;  and  the  church  of  Bourges,  a  cardinal 
church.  The  abbot  of  Vendome  calls  \maic\i  cardinalis 
ntiius. 

The  cardinals  are  divided  into  three  claffes  or  orders ; 
containing  fix  biftiops,  fifty  priefts,  and  fourteen  dea- 
cons ;  making  in  all  feventy  :  which  conlritute  what 
they  C3II  the  sacred  cotLge,  The  cardinal  bilhops,  who 
are,  as  it  were,  the  pope's  vicars,  bear  the  titles  of  the 
biftiopricks  afligned  to  them  5  the  reft  take  fuch  titles 
as  are  given  them  :  the  number  of  cardinal  biftiops 
has  been  fixed  •,  but  that  of  cardinal  priefls  and  dea- 
cons, and  confequently  the  facred  college  itfelf,  is  al- 
ways fluftuating.  Till  the  year  1125,  the  college  on- 
ly confifted  of  fifty-two  or  fifty-three  :  the  council  of 
Conftance  reduced  them  to  twenty-four  j  but  Sixtiis 
IV.  \nthout  any  regard  to  that  reftriftion,  raifed  them 
again  to  fifty-three,  and  Leo  to  iixty-five.  Thus,  as 
the  number  of  cardinal  priefts  was  anciently  fixed  to 
twenty-eight,  new  titles  were  to  be  eftablifhed,  in  pro- 
portion as  new  cardinals  were  created.  As  for  the 
cardinal  deacons,  they  were  originally  no  more  than 
feven  for  the  fourteen  quarters  of  Rome  ;  but  they 
were  afterwards  uicreafed  to  nineteen,  and  after  that 
were  again  diminiftied. 

According  to  Onuphrius,  it  was  Pope  Pius  IV.  who 
firft  enacted,  in  1562,  that  the  pope  ihould  be  chofen 
only  by  the  fenate  of  cardinals  j  whereas,  till  that  time, 
the  election  was  by  all  the  clergy  of  Rome.  Some 
fay,  the  eleftion  of  the  pope  reited  in  the  cardinals, 
exclufive  to  the  clergy,  in  the  time  of  Alexander  III. 
in  1 1 60.  Others  go  higher  ftill,  and  fay,  that  Nicho- 
las II.  having  been  elefted  at  Sienna,  in  1058,  by  the 
cardinals  alone,  occafioned  the  right  of  eleftion  to  be 
taken  from  the  clergy  and  people  of  Rome  ;  only  lea- 
ving them  that  of  confirming  him  by  their  confent  j 
which  v>as  at  length,  however,  taken  from  them.  See 
his  decree  for  this  purpofe,  iflued  in  the  Roman  coun- 
cil of  1059,  in  Hardouin's  Afta  Concihorum,  tom.  vi. 
pt.  i.  p.  1165.  Wlience  it  appears,  that  the  cardinals 
who  had  the  right  of  fuffrage  in  the  elcftion  of  his 
fucceffors,  were  divided  by  this  pontiff'  into  cardinal 
hifliops  and  cardinal  clerks  :  meaning  by  the  former  the 
feven  bifliops  who  belonged  to  the  city  and  territory 
of  Rome  ;  and  by  the  latter,  the  carairial presbyter',  or 
minifters  of  the  twenty-eight  Roman  pariflies,  or  prin- 
cipal churches.  To  thefe  were  added,  in  procefs  of 
time,  under  Alexander  III.  and  other  pontiffs,  new 
members,  in  order  to  appeafe  the  tumults  occafioned 
by  the  cdift  of  Nicholas  II. 

At  the  creation  of  a  new  cardinal,  the  pope  per- 
forms the  ceremony  of  opening  and  ftiutting  his  mouth  ;. 
which  is  done  in  a  private  confiflory.  The  ftiutting 
his  mouth  implies  the  depriving  liim  of  the  liberty  of 
giving  his  opinion  in  congregations )  and  the  opening 
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Cardinal  his  moulii,  wliicli  Is  performed  15  days  after,  fignifies 
(j  the  taking  off  his  reftraint.     However,  if  the  pope  hap- 

pens to  die  during  the  time  a  cardinal's  mouth  is  Ihut, 
he  can  neither  give  his  voice  in  the  eledion  of  a  new 
pope,  nor  be  himfclf  advanced  to  that  dignity. 

The  drefs  of  a  cardinal  is  a  red  foutanne,  a  rocket,  a 
ftiort  purple  mantle,  and  a  red  hat. 

The  cardinals  began  to  wear  the  red  hat  at  the 
council  of  Lyons,  in  1243.  The  decree  of  Pope  Ur- 
ban VIII.  whereby  it  is  appointed  that  the  cardinals 
be  addrelTed  under  the  title  of  eminence,  is  of  the  year 
1630  ;  till  then,  they  were  called  Ulusiris'imi. 

When  cardinals  are  fent  to  the  courts  of  princes,  it 
IS  in  quality  of  legates  a  latere  ;  and  ivhen  they  are  ap- 
pointed governors  of  towns,  their  government  is  called 
by  the  name  of  legation. 

Cardinal  has  alfo  been  applied  to  fecular  officers. 
Thus,  the  prime  minifters  in  the  court  of  the  emperor 
Theodoiius,  are  called  carditiales.  CalFiodorus,  lib.  -vxx. 
formul.  31.  makes  mention  of  the  cardinal-prince  of 
the  city  of  Rome  j  and  in  the  lift  of  officers  of  the 
duke  of  Bretagne,  in  1447,  we  meet  with  one  Raoul 
-  de  'I'horel,  cardinal  of  (^uillart,  chancellor,  and  fervant 
of  the  vifcount  de  Rohan  :  which  ihows  it  to  have  been 
an  inferior  quality, 

CARDIOID,  in  the  higher  geometry,  an  algebrai- 
cal curve,  fo  called  from  its  referablance  to  a  heart. 

CARDIOSPERMUM.     See  Botany  Index. 

CARDIUM,  or  Cockee,  in  Zoology,  a  genus  of 
infefts  belonging  to  the  order  oi  vermes  tes!area.  The 
fhell  coniifts  of  two  equal  valves,  and  the  fides  are  equal. 
There  are  21  fpecies  of  this  genus.  Common  on  all 
fandy  coafts,  lodged  a  little  beneath  the  fand  j  their 
place  is  marked  by  a  depreffed  fpot.  They  are  whole- 
fome  and  delicious  food. 

CARDONA,  a  handfome  town  of  Spain,  in  Cata- 
lonia, with  a  ftrong  caflle,  and  the  title  of  a  dutchy. 
Near  it  is  an  inexhauftible  mountain  of  fait  of  feveral 
colours,  as  red,  white,  carnation,  and  green  :  but  when 
wafhed.  It  becomes  white.  There  are  alfo  vineyards 
v/hlch  produce  excellent  wine,  and  very  lofty  pine- 
trees.  It  Is  feated  on  an  eminence,  near  the  river  Car- 
denero.      E.  Long.  1.  26.  N.  Lat.  41.  42. 

CARDUUS.     See  Botany  Index. 

CaRDUUS  Benediclus,  Blessed  thistle.  See  Cnicus, 
Botany  Index. 

CAREENING,  In  the  fea-language,  the  bringing 
a  ihip  to  He  down  on  one  fide,  in  order  to  trim  and 
caulk  the  other  fide. 

A  ihip  Is  faid  to  be  brought  to  the  careen,  when,  the 
moft  of  her  lading  being  taken  out,  Ihe  is  hulled  down 
on  one  fide,  by  a  fmall  veifel,  as  low  as  neceffary  ;  and 
there  kept  by  the  weight  of  the  balaft,  ordnance,  &c. 
as  well  as  by  ropes,  left  her  mafts  fliould  be  ftrained 
too  much  ;  in  order  that  her  fides  and  bottom  may  be 
trimmed,  feams  caulked,  or  any  thing  that  Is  faulty 
under  water  mended.  Hence,  when  a  (hip  lies  on  one 
fide  when  Ihe  (ails,  (he  Is  faid  to  fail  on  the  careen. 

CAREER  In  the  Manege,  a  place  Inclofed  with  a 
barrier,  wherein  they  nm  the  ring. 

The  word  is  alfo  ufed  for  the  race  or  courfe  of  the 
horfe  itfelf,  provided  it  do  not  exceed  200  paces. 

In  ihe  ancient  circus,  the  career  was  the  fpace  the 
bigoe,  or  quadrigae,  were  to  run  at  full  fpeed,  to  gain 
the  prize.     See  Circus. 


Career,  in  Falconry,  is  a  flight  or  tour  of  the  bird, 
about  120  yards.  If  Ihe  mount  more,  it  is  called  a 
double  cart  er  ;  If  lefs,  a  semi-car cer 

CARELIA,  the  eallern  province  of  Findland  ;  di- 
vided into  Swedilh  Carelia,  and  Mufcovite  Carelia. 
The  capital  of  the  latter  Is  Povenza,  and  of  the  for- 
mer Weiburg. 

CARELSCROON,  a  fea-port  town  of  Sweden,  in 
Bleckingia,  or  Bleking,  on  the  Baltic  fea,  with  a  very 
good  harbour  defended  by  two  forts.  It  was  built 
in  1679  ;  and  Is  very  populous,  with  arfenals  for  the 
marine  :  the  houfe  of  the  direct  or- general  of  the  admi- 
ralty Is  in  tills  to^vn,  and  here  the  Swedes  lay  up  their 
royal  navy.      E.  Long.  15.  5.  N.  Lat.  56.  15. 

CARENTAN,  a  town  of  France  In  Lower  Nor- 
mandy,  and  In  the  Contentin,  with  an  ancient  caltle. 
W.  Long.  1.  14.  N.  Lat.  49.  20. 

CARET,  among  grammarians,  a  character  marked 
thus  A,  fignifying  that  fomething  Is  added  on  the 
margin,  or  interlined,  which  ought  to  come  In  where 
the  caret  ftands. 

CAREW,  George,  bom  in  Devonfliire  In  1557, 
an  eminent  commander  In  Ireland,  ivas  made  prefident 
of  Munfter  by  (^ueen  Eb'zabeth  ;  when,  joining  his 
forces  with  the  earl  of  Thomond,  he  reduced  the  Irlfli 
Infurgents,  and  brought  the  earl  of  Defmond  to  his 
trial.  King  James  made  him  governor  of  Guernfey, 
and  created  him  a  baron.  As  he  was  a  valiant  com- 
mander, he  was  no  lefs  a  polite  fcholar  ;  and  wrote 
Paccala  Hibernia,  a  hiftory  of  the  late  wars  In  Ireland, 
printed  after  his  death.  In  1633.  He  made  feveral 
colleftions  for  a  hiftory  of  Henry  V.  which  are  digell- 
ed  into  Speed's  Hiltoiy  of  Great  Britain.  Befidfis 
thefe,  he  collefted  materials  of  Irlfh  hiftory  In  four 
large  MMS.  volumes,  now  in  the  Bodelelan  library,  Ox- 
ford. 

Carew,  Thomas,  defcended  from  the  family  of 
Carew  In  Gloucefterlhire,  was  gentleman  of  the  privy 
chamber  to  Charles  I.  who  always  efteemed  him  one 
of  the  moft  celebrated  ivlts  of  his  court.  He  was  much 
refnefted  by  the  poels  of  his  time,  particularly  by  Ben 
Johnfon  and  Sir  William  Davenant ;  and  left  behind 
him  feveral  poems,  and  a  mafque  called  Ccelum  Britnn- 
nicum,  performed  at  Whitehall  on  Shrove  Tuefday 
night,  1633,  by  the  king,  and  feveral  of  his  nobles 
with  their  fons.  Carew  was  aflifted  In  the  contrivance 
by  Inigo  Jones,  and  the  mufic  was  fet  by  Mr  Henry 
Lawes  of  the  king's  chapel.  He  died  in  the  prime  of 
life,  about  the  year  1639. 

Carew,  Richard,  author  of  the  "  Survey  of  Corn- 
wall," was  the  eldeft  fon  of  Thomas  Carew  of  Eaft 
Anthony,  and  was  bom  in  1555.  When  very  young, 
he  became  a  gentleman  commoner  of  Chrift-church 
college,  Oxford  ;  and  at  14  years  of  age  had  the  ho- 
nour of  difputing,  extempore,  with  the  afterwards  fa- 
mous Sir  Philip  Sydney,  in  the  prefence  of  the  earls 
of  Leicerter,  Warwick,  and  other  nobility.  After 
fpending  three  years  at  the  unlverfity,  he  removed  to 
the  Middle  Temple,  where  he  refided  the  fame  length 
of  time,  and  then  travelled  into  foveign  parts.  Not 
long  after  his  reliu-n  to  England,  he  married,  in  1577, 
Juliana  Ai-undel,  of  Trerlce.  In  15S1,  Mr  Carew  was 
made  juftice  of  the  peace,  and  in  1586  was  appointed 
high-(heritf  of  the  county  of  Cornwall  ;  about  which 
time  be  was  llkewife  queen's  deputy  for  the  militia. 
Zi  In 
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Carcw.    In  1589,  >.e  was  elefled  a  member  of  the  college  of 
.  Antiquaries,  a   dillinftion  to  whlcli  he  ivas  entitled  by 

his  literary  abilities  and  purfuits.  What  particularly 
engaged  his  attention  with  his  native  country,  his  "  Sur- 
vey" of  which  was  publiihcd,  in  4lo,  at  London,  in 
1602.  It  has  been  twice  reprinted,  firft  in  1723, 
and  next  in  1769.  Of  this  work  Camden  hath  fpo- 
ken  in  high  terms,  and  ackno^vledges  his  obligations 
to  the  aiithor.  In  the  prel'ent  improved  Hate  of  topo- 
praphical  knowledge,  and  fince  Dr  Borlafe's  excellent 
publications  ^relative  to  the  county  of  Cornwall,  the 
\alue  of  Carew's  "  Survey"  mull  have  been  greatly  di- 
miniflied.  I\Ir  Gough  remarks,  that  the  hillory  and 
monuments  of  this  country  were  faintly  touched  by 
Carew  ;  but  it  is  added,  that  he  was  a  perfon  extreme- 
ly capable  of  defcribing  them,  if  the  infancy  of  thofe 
iludies  at  that  time  had  afforded  light  and  materials. 
Another  work  of  our  author  was  a  tranflation  from  the 
Italian,  entitled,  "  The  examination  of  Men's  Wits. 
In  which,  by  difcovering  the  variety  of  natures,  is 
(howed  for  what  profeffion  each  one  is  apt,  and  how 
far  he  fliall  profit  therein."  This  was  publilhed  at 
London  in  1594,  and  afterwards  in  160-i  ;  and  though 
Richard  Carew's  name  is  prefixed  to  it,  hath  been 
principally  afcribed  by  fome  perfons  to  his  father.  Ac- 
cording to  Wood,  Careiv  wrote  alfo,  "  The  true  and 
ready  Way  to  learn  the  Latin  Tongue,"  in  anf^ver  to 
a  query,  whether  the  ordinary  method  of  teaching  the- 
Latin  by  the  rules  of  grammer  be  the  beft  mode  of 
inftrufting  youths  in  that,  language  ?  This  tracT:  is  in- 
volved in  Mr  Hartlib's  book  upon  the  fame  fubjedl, 
and  with  the  fame  title.  It  is  certain  that  Carew  was 
a  gentleman  of  confiderable  abilities  and  literature, 
and  that  he  was  held  in  great  eftimation  by  fome  of 
the  moll  eminent  fcholars  of  his  time.  He  was  parti- 
cularly intimate  with  Sir  Henry  Spelman,  who  extols 
him  for  his  ingenuity,  virtue,  and  learning. 

Carew,  George,  brother  to  the  fubjett  of  the  laft 
article,  was  educated  in  the  univerfity  of  Oxford,  after 
which  he  ftudied  the  law  in  the  inns  of  Court,  and  then 
travelled  into  foreign  countries  for  farther  improvement. 
On  his   return  to  his  native  country,  he  \vas  called   to 


Carew  married  Thomafine,  daughter  of  Sir  Francis 
Godolphin,  great  grandfather  of  the  lord  treafurer  Go- 
dolphin,  and  had  by  her  two  fons  and  tliree  daughters. 
When  Sir  George  Carew  returned,  in  1G09,  from  his 
French  ambafly,  he  drew  up,  and  addrefled  to  James  I. 
"  A  Relation  of  the  Stale  of  France,  with  the  cha» 
ratlers  of  Henry  IV.  and  the  principal  perfons  of  that 
Court."  The  characlers  are  drawn  from  perfonal 
knowledge  and  clofe  obfervation,  and  might  be  of  ler- 
vice  to  a  general  hiftorian  of  that  period.  The  com- 
pofition  is  perfpicuous  and  manly,  and  entirely  free 
from  the  pedantry  which  prevailed  in  the  reign  of 
James  I,  but  this  is  the  lefs  fuprifing,  as  Sir  George 
Carew's  tafte  had  been  formed  in  a  better  tera,  that  of 
Oueen  Elizabeth.  The  valuable  traft  we  are  fpeaking 
o?  lay  for  a  long  time  in  MS.  tiU  happily  falling  into 
the  hands  of  the  Earl  of  Hardwicke,  it  was  communi- 
cated by  him  to  Dr  Birch,  who  publilhed  it,  in  1,749, 
at  the  end  of  his  "  Hiftorical  View  of  the  Negotia- 
tions betu-een  the  Courts  of  England,  France,  and 
Bruffels,  from  1592  to  1617."  That  intelligent  and 
induflrious  writer  juftly  obferves,  that  it  is  a  model 
upon  which  ambafladors  may  form  and  digeft  their  no- 
tions and  reprefentations  ;  and  the  late  celebrated  poet 
Mr  Gray  hath  fpoken  of  it  as  an  excellent  perform- 
ance. 

CAREX,  SEDGE-GRASS.     See  Botany  Index. 

Ci\REY,  Harry,  a  man  diftinguflhed  by  both 
poetry  and  mufic,  but  perhaps  more  ■  fo  by  a  certain 
facelioufnefs,  which  made  him  agreeable  to  every  bo- 
dy. He  publilhed  in  1720  a  little  colleftion  of  poems ; 
and  in  1732,  fix  cantatas,  written  and  compofed  by 
himfelf.  He  alfo  compofed  fundry  fongs  for  modem 
comedies,  particularly  thofe  in  the  "  Provoked  Huf- 
band  :"  he  wrote  a  farce  called  "  The  Contrivances," 
in  which  were  feveral  little  fongs  to  very  pretty  airs  of 
his  own  compofition  :  he  alfo  made  two  or  three  little 
dramas  for  Goodman's-fields  theatre,  which  ^ve^e  very 
favourably  received.  In  1729,  he  pubUfiied  by  fub- 
fcription  his  poems  much  enlarged  :  ivith  the  addition 
of  one  entitled  "  Namby  Pamby,"  in  which  Am- 
brofe   PhiUps  is  ridiculed.     Carey's  talent,  fays  his  hi- 


the  bar,  and  after  fome  time  was  appointed  fecretary  '^ftorian,  lay  in  humour  and  unmalevolent  fatire  :  to  ri- 
to  Sir  Chriftopher  Hatton,  lord  chancellor  of  England. 
This  was  by  the  fpecial  recommendation  of  (^ueen 
Elizabeth  herfelf,  who  gave  him  a  prothonotarythip  in 
the  chancery,  and  conferred  upon  him  the  honour  of 
knighthood.  In  1597,  Sir  George  Carew,  who  was 
then  a  mailer  in  chancery,  was  fent  ambaflador  to  the 
king  of  Poland.  In  the  next  reign,  he  was  one  of  the 
commiflioners  for  treating  with  the  Scotch  concerning 
an  union  between  the  two  kifvgdoms  ;  after  which  he 
was  appointed  ambaflador  to  the  court  of  France,  where 
he  continued  from  the  latter  end  of  the  year  1605  till 
1609.  During  his  refidence  in  that  country,  he  form- 
ed an  intimacy  ^vith  Thuanus,  to  whom  he  commu- 
nicated an  account  of  the  Iranfadlions  in  Poland  whilft 
he  was  employed  there,  which  was  of  great  fervice  to 
that  admirable  author  in  dramng  up  the  121ft  book 
ofhisluftory.  After  Sir  George  Carew's  return  from 
France,  he  was  advanced  to  the  important  poft  of  ma- 
iler of  the  court  of  wards,   which  honourable  fituation 


he  did  not  long  live  to  enjoy  •,  for  it  appears,  from  a 
letter  written  by  Thuanus  to  Camden  in  the  fpring 
1613,  that  he  was  then  lately  deceafed.     Sir  George 


dicule  the  rant  and  bombaft  of  modem  tragedies  he 
WTOte  one,  to  ^vhich  he  gave  the  ftrange  title  of 
"  Chrononhotonthologos,"  ailed  in  1734.  He  alfo 
wrote  a  farce  called  "  The  Honeft  YorkOiireman." 
Carey  was  a  thorough  Englifhman,  and  had  an  unfur- 
mountable  averfion  to  the  Italian  opera  and  the  fingers 
in  it  :  he  wrote  a  burlefque  opera  on  the  fubjeft  of 
the  "  Dragon  of  Wantley  ;  and  afterwards  a  fequel 
to  it,  entitled,  "  The  Dragonefs  j"  both  which  were 
efteemed  a  true  burlefque  upon  the  Italian  opera.  His 
qualities  being  of  the  entertaining  kind,  he  was  led  In- 
to more  expences  than  his  finances  could  bear,  and 
thus  was  frequently  in  diftrefs.  His  friends,  however, 
were  always  ready  to  affill  him  by  their  little  fubfcrip- 
tions  to  his  works  :  and  encouraged  by  thefe,  he  re- 
publilhed,  in  1740,  all  the  fongs  he  had  ever  compo- 
fed, in  a  colleiSlion,  entitled,  "  The  Mufical  Century, 
in  100  Englilh  Ballads,  &c."  and,  in  1743,  his  drama- 
tic works,  in  a  fmall  volume,  4to.  With  all  his  mirth 
and  good  humour,  he  feems  to  have  been  at  times  deep- 
ly affefted  with  the  malevolence  of  fome  of  his  owii 
profeflion,  who,  for  reafons  that  no  one  can  guefs  at, 
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Citgiion  were  his  enemies  •,  and  this,  with  the  prefllire  of  his 
II  circurnftances,  is  fuppofed  to  have  occalioned  his  un- 

Caribtec.  timely  end  ;  for,  about  1744,  in  a  fit  of  defjieration, 
•  he  laid  \'io!ent  hands  on   himfelf,  and,  at   h;s   houfe  in 

Wamer-ltreet,  Cold-bath  Fields,  put  a  period  to  a 
life,  which,  fays  Sir  John  Hawkins,  had  been  led  with- 
out reproach.  It  is  to  be  noted,  and  it  is  (omewhat 
fmgular  in  fuch  a  charafter,  that  in  all  his  longs  and 
poems  on  wine,  love,  and  fuch  khid  of  fubjects,  he 
leems  to  have  manifelled  an  inviolable  regard  for  de- 
cency and  good  manners. 

CARGADORS,  a  name  which  the  Dutch  give  to 
thofe  brokers  whofe  bufinefs  is  to  tind  freight  for  ihips 
outward  bound,  and  to  give  notice  to  the  merchants, 
who  have  commodities  to  fend  by  fea,  of  the  (hips  that 
are  ready  to  fail,  and  of  the  places  for  wliich  they  are 
bound. 

CARGAPOL,  or  Kargapol,  the  capital  of  a  ter- 
ritory of  the  fame  name.  In  the  province  of  Dwina,  in 
Mufcovy.      E.  Long.  36°.  N.  Lat.  63°. 

CARGO  denotes  all  the  raerchandifes  and  effects 
which  are  laden  on  board  a  Ihip. 

Super-CAKCO,  a  perfon  employed  by  merchants  to 
go  a  voyage,  overfee  the  cargo,  and  difpofe  of  it  to  the 
beft  advantage. 

CARIA,  in  Ancient  Geography,  a  country  of  the 
Hither  Alia  ;  whofe  limits  are  extended  by  fome,  while 
they  are  contradled  by  others.  Mela  and  Pliny  extend 
the  maritime  Caria  from  .lafus  and  Halicamaffus,  to 
Calynda,  and  the  borders  of  Lycia,  The  inland  Caria 
Ptolemy  extends  to  the  Meander  and  beyond.  Car, 
Canatcs,  Cariatit,  Cari.ts-a,  and  Caris,  and  Cava,  are 
the  gentilitious  names  •,  Carius  and  Carious  the  epithets. 
In  tare  pcriculuw,  was  a  proverbial  faying  on  a  thing 
cxpofed  to  danger,  but  of  no  great  value.  The  Cares 
being  the  Swifs  of  thofe  days,  ivere  hired  and  placed 
in  the  front  of  the  battle,  (Cicero.)  Cum  Cane  Carina, 
denoted  the  behaviotu:  of  cloivns.  The  Cares  came 
originally  from  the  illands  to  the  continent,  being  for- 
merly fubjeft  to  Minos,  and  called  Leleges :  this  the 
Cretans  affirm,  and  the  Cares  deny,  making  themfelves 
aborigines.  They  are  of  a  common  original  with  the 
My(i  and  Lydi,  having  a  common  temple,  of  a  very 
ancient  Handing,  at  Melaffa,  a  town  of  Caria,  called 
yovis  Carii  Delubrum,  (Herodotus.)  Homer  calls  the 
Carians,  barbarians  in  language. 

CARIATI,  a  to^^^l  of  Italy,  in  the  kingdom  of 
Naples,  and  province  of  Hither  Calabria,  with  a  bi- 
ftiop's  fee,  and  the  Utle  of  a  principality.  It  is  two 
miles  from  the  gulf  of  Taranto,  and  37  north-eaft  of 
Cofenza.      E.  Long.  n.  19.  N.  Lat.  30.  38. 

CARIBBEE  ISLANDS,  a  clufter  of  iflands  fituated 
in  the  Atlantic  ocean  between  59  and  63  degrees  of 
weft  longitude,  and  between  11  and  IS  degrees  of  north 
latitude.  They  lie  in  the  form  of  a  bow  or  femicircle, 
llretching  almoft  from  the  coaft  of  Florida  north,  to 
near  the  river  Oroonoque.  Thofe  that  lie  neareft  the 
eaft  have  been  called  the  Windward  Islands,  the  others 
the  Leeward,  on  account  of  the  winds  blowing  gene- 
rally from  the  eaftern  point  in  thofe  quarters.  Abbe 
Raynal  conjeftures  them  to  be  the  tops  of  very  high 
movmtalns  formerly  belonging  to  the  continent,  which 
have  been  changed  into  illands  by  fome  revolution  that 
has  laid  the  flat  country  under  water.  The  diredlion 
of  the  Caribbee  iflands,   beginning  from  Tobago,  is 
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nearly  north  and  N.  N.  W.  The  dire£lion  is  conti-  Carriblice. 
nued,  forming  a  line  fomewhat  curved  towards  the  ^~~^ 
north-weft,  and  ending  at  Antigua.  In  this  place  the 
line  becomes  at  once  curved  j  and  e.xtending  ilfelf  in  a 
ftraight  diredion  to  the  weft  and  north-weft,  metis  in 
its  courfe  with  Porlo-Rico,  St  Domingo,  and  Cuba, 
knoivn  by  the  name  of  the  Lcezuarrt  Is/and' ,  which  are 
feparated  from  each  other  by  channels  of  various 
breadths.  Some  of  thefe  are  6,  others  15  or  20  leagues 
broad  j  but  in  all  of  them  the  foundings  are  from  100 
to  1:^0  or  150  fathom.s.  Between  Grenada  and  St  Vin- 
cent's  there  is  alfo  a  fmall  archipelago  of  30  leagues,  in 
which  the  foundings  are  not  above  ten  fathoms.  The 
mountains  in  the  Caribbee  illands  run  in  the  fame  direc- 
tion as  the  iflands  themfelves.  I'he  direftion  is  h  re- 
gular,  that  if  we  were  to  confider  the  tops  of  thefe 
mountains  only,  independent  of  their  bafes,  they  might 
be  looked  upon  as  a  chain  of  hills  belonging  to  the 
continent,  of  which  Martinico  would  be  the  moll  north- 
wefterly  promontory.  The  fprings  of  water  which  flow 
from  the  mountains  in  the  Windward  illands,  run  all 
in  the  weftern  parts  of  thefe  iflands.  The  whole  eaftern 
coalt  is  \vlthout  any  running  water.  No  fprings  come 
do^vn  there  from  the  mountains  :  and  indeed  they  would 
have  there  been  ufelefs  ;  for  after  having  run  over  a  very 
Ihort  trad  of  land,  and  with  great  rapidity,  they  would 
have  fallen  inio  the  fea.  In  Porto  Rico,  St  Domingo, 
and  Cuba,  there  are  a  few  rivers  that  difcharge  them- 
felves on  the  northern  fide,  and  whofe  fcurccs  rife  in  the 
mountains  running  from  eaft  to  weft,  that  is,  through 
the  whole  length  of  thefe  iflands.  From  the  other  fide 
of  the  mountams  facing  the  fouth,  where  the  fea,  flow- 
ing with  great  impetuofity,  leaves  behind  it  marks  of 
its  inundations,  feveral  rivers  flow  do^\Ti,  the  mouths  of 
which  are  capable  of  receiving  the  largeft  flups.  'J'he 
foil  of  the  Caribbees  confifts  moftly  of  a  layer  of  clay 
or  gravel  of  different  tliicknefs  :  under  which  is  a  bed 
of  ftone  or  rock.  The  nature  of  fome  of  thofe  foils  is 
better  adapted  to  vegetables  than  others.  In  thofe 
places  where  the  clay  is  drier  and  more  friable,  and 
mixes  with  the  leaves  and  remains  of  plants,  a  layer  of 
earth  is  formed  of  greater  depth  than  where  the  clay 
is  raoifter.  Tlie  fand  or  gravel  has  different  properties, 
according  to  its  pecvdiar  nature  j  ^vherever  it  is  lefs 
hard,  lefs  compad,,  and  lefs  porous,  fmall  pieces  fepa- 
rate  themfelves  from  it,  ivhich,  though  dry,  preferve 
a  certain  degree  of  coolnefs  ufeful  to  vegetation.  This 
foil  is  called  in  America  a  pumice-stone  foil,  WTiere- 
ever  the  clay  and  gravel  do  not  go  through  fuch  modi- 
fications, the  foil  becomes  barren,  as  foon  as  the  layer 
formed  by  the  decompofition  of  the  original  plants  is 
deftroyed. — By  a  treaty  concluded  in  January  1660, 
bet^veen  the  French  and  Englifti,  the  Caribs  were 
confined  to  the  iflands  of  St  Vincent's  and  Dominica, 
where  all  the  fcattared  body  of  this  people  werejunited,, 
and  at  that  lime  did  not  exceed  in  number  6000  men. 
See  St,  Vii^cekt'S  and  Dominica.  « 

As  the  Caribbee  illands.  are  all  bet^veen  the  tropics,, 
their  inhabitants  are  expofed,  allowing  for  the  varieties 
refulting  from  difterence  of  filuation  and  foil,  to  a  per- 
petual heat,  wliich  generally  increafes  from  the  rifing 
of  the  fun  till  an  hour  after  noon,  and  then  declines  in 
proportion  as  the  fun  declines.  The  variations  of  the 
temperature  of  the  airl'feem  to  depend  rather  on  the 
wind  than  on  the  changes  of  the.  fealbns.     In  thofe 
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Cnribhee    peaces  wlieie  the  wind  does  not  tlow,  the  air  is  excef- 
Islands.      lively  hot,  and  none  but  the  eafterly  winds  contribute 
•  to  temper  and   refrejh  it  ;    thofe  that  blow  from  the 

fouth  and  weft  afford  little  relief  :  but  they  are  much 
lefs  frequent  and  lefs  regular  than  that  which  blows 
from  the  eaft.  The  branches  of  the  trees  expofed  to 
the  influence  of  the  latter  are  forced  round  towards  the 
weft  :  but  their  roots  are  ftronger,  and  more  extended 
under  the  ground,  towards  the  eaft  than  towards  the 
weft  J  and  hence  they  are  eafily  thrown  do\vn  by  ftrong 
weft  winds  or  hurricanes  from  that  quarter.  I'he  eaft- 
erly vrind  is  fcarce  felt  in  the  Caribbee  iflands  before 
nine  or  ten  o'clock  in  the  morning,  increafes  in  propor- 
tion as  the  fun  rifes  above  the  horizon,  and  decreales 
as  it  declines.  Toivards  the  evening  it  ceafes  entirely 
to  blow  on  the  coafts,  but  riot  on  the  open  lea.  It  has 
alfo  been  obferved,  that  it  blows  with  more  force  and 
more  regularity  in  the  dog-days  than  at  any  other  time 
of  the  year. 

The  rain  alfo  contributes  to  the  temperature  of  the 
Caribbee  illands,  though  not  equally  in  them  all.  In 
thofe  places  where  the  eafterly  wind  meets  with  no- 
thing to  oppofe  its  progrefs,  it  difpels  the  clouds  as 
they  begin  to  rife,  and  caufes  them  to  break  either  in 
the  woods  or  upon  the  mountains.  But  whenever  the 
rtorms  are  too  violent,  or  the  blowing  of  the  eafterly 
ivind  is  interrupted  by  the  changeable  and  temporary 
effeiS  of  the  foutherly  or  welterly  ones,  it  then  begins 
to  rain.  In  the  other  Caribbee  illands,  where  this 
■wind  does  not  generally  blow,  the  rains  are  fo  fre- 
<}uent  and  plentifiil,  efpecially  in  the  winter  feafon, 
which  lafts  from  the  middle  of  July  to  the  middle  of 
Oftober,  that,  according  to  the  moft  accurate  obfer- 
vations,  as  much  rain  falls  in  one  week  as  in  our  cli- 
mates in  a  year.  Inftead  of  thofe  mild  refreftiing 
fhowers  which  fall  in  the  European  climates,  the  rains 
of  the  Caribbee  iftands  are  torrents,  the  found  of  which 
might  be  miftake  »  for  hail,  were  not  that  almoft  to- 
tally unknoivn  under  fo  burning  a  Iky.  Thefe  ihowers 
indeed  refrelh  the  air  ;  but  they  occafion  a  dampnefs, 
the  effetts  of  which  are  not  lefs  difagreeable  than  fatal. 
The  dead  mulf  be  interred  within  a  few  hours  after 
they  have  expired.  Meat  will  not  keep  fweet  above 
24  hours.  The  fruits  decay,  whether  they  are  gathered 
ripe  or  before  their  maturity.  The  bread  muft  be 
made  up  into  bifcuits,  to  prevent  its  growing  mouldy. 
Common  wines  turn  four,  and  iron  turns  rufty,  in  a 
day's  tinie.  The  feeds  can  only  be  preferved  by  con- 
ftant  attention  and  care,  till  the  proper  feafon  returns 
for  fowing  them.  "WHien  the  Caril)bee  illands  were 
firft  difcovered,  the  com  that  was  conveyed  there  for  the 
fupport  of  the  Europeans,  was  fo  foon  damaged  that  it 
became  neceffary  to  fend  it  out  in  the  ears.  This  ne- 
celTary  precaution  fo  much  enhanced  the  price  of  it, 
that  few  were  able  to  purchafe  it.  Flour  was  then 
iubftituted  in  lieu  of  coin  ;  which  lowered  indeed  the 
expences  of  tranfport,  but  hnd  this  inconvenience,  tliat 
It  was  fooner  damaged.  It  was  imagined  by  a  mer- 
chant, that  if  the  flour  were  entirely  feparated  from 
the  bran,  it  would  have  the  double  advantage  of  being 
cheaper  and  keeping  longer.  He  caufed  it  therefore 
to  be  lifted,  and  put  the  fineft  flour  into  ftrong  caC-:s, 
and  beat  it  clofe  together  with  iron  hammers,  till  it 
became  fo  clofe  a  body  that  the  air  could  fcarcely  pe- 
netrate it.     This  method  was  found  to  anfwer  ihe  pur- 


pofe  :  and  if,  by  it,   the  flour  cannot  be  preferved  as  «    ■. ,  •  . 
long  as  m  our  dry  and   temperate  climates,  it  may  be  n 

kept  for  fix   months,  a  year,  or  longer,  according  to  the  Carigi'an. 
degree  of  care  taken  in  the  preparation.  '-    ^      ■> 

Ho^vever  troublefome  thefe  effecls  of  the  rain  may 
be,  it  is  attended  with  fome  others  Hill  more  formi- 
dable  ;  namely,  frequent  and  dreadful  earthquakes.— 
Thefe  happening  generally  during  the  time  or  towards 
the  end  of  the  rainy  feafon,  and  ^vhen  the  tides  are 
highert,  fome  ingenious  naturalifts  have  fuppofed  that 
there  might  be  a  connexion  between  them.  The  wa- 
ters of  the  Iky  and  of  the  fea  undermine,  dig  up,  and 
ravage  the  earth  in  feveral  different  ways.  Among 
the  various  ftiocks  to  which  the  Caribbee  iflands  are 
expofed  from  the  fury  of  the  boilterous  ocean,  there  is 
one  diftinguiftied  by  the  name  of  roTi  de  maree,  or  •whirl- 
pool. It  conllantly  happens  once,  twice,  or  thrice, 
from  July  to  Oftober,  and  always  on  the  weftern  coal's, 
becaufe  it  takes  place  after  the  time  of  the  welterly  or 
foutherly  winds,  or  while  they  blow.  The  waves, 
which  at  a  diftance  feem  to  advance  gently  within  40O 
or  500  yards,  fuddenly  fwell  againll  the  ftiore,  as  if 
a£led  upon  in  an  oblique  direflion,  by  fome  fuperior 
force,  and  break  with  the  greateft  impetuofity.  The 
fliips  which  are  then  upon  the  coaft,  or  in  the  roads 
beyond  it,  unable  either  to  keep  their  anchors  or  to 
put  out  to  fea,  are  dalhed  to  pieces  againrt  the  land, 
and  all  on  board  moft  commonly  perilh.  The  hurri- 
cane is  another  terrible  phenomenon  in  thefe  iflands,  by 
which  incredible  damage  is  occalioned  j  but  happily  it 
occurs  not  often. 

The  produce  of  the  Caribbee  iflands  is  exceedingly 
valuable  to  the   Europeans,  confifting  of  iugar,  rum,  , 

molafles,  indigo,  &c.  a  particular  account  of  which  is 
given  under  the  names  of  the  refpe6live  iflands  as  they 
occur  in  the  order  of  the  alpliabet. 

CARIBBIANA,  or  Caribiana,  the  north-eaft 
coatl  of  Terra  Firma,  in  South  America,  otherwife 
called  AViu  Andalusia. 

CARICA,  the  PAP  AW.     See  Botany  Index. 

The  fruit  of  one  fpecies  is  by  the  inhabitants  of  the 
Caribbee  iflands  eaten  with  pepper  and  fugar  as  me- 
lons, but  is  much  inferior  to  a  melon  in  its  native  coun- 
try J  but  thofe  which  have  ripened  in  Britain  were  de- 
teftable  ;  the  only  ufe  to  which  Mr  Miller  fays  he  has 
known  them  put  was,  when  they  were  about  half 
gro%vn,  to  foak  them  in  fait  water  to  get  out  the  acrid 
juice,  and  then  pickle  them  for  onangos,  to  which  they 
are  a  good  iubftitute. 

CARICATURA,  in  painting,  denotes  the  conceal- 
ment of  real  beauties,  and  the  exaggeration  of  ble- 
mifties,  but  ftill  fo  as  to  preferve  a  refemblance  of  the 
objeft.  'I'he  ivord  is  Italian  ;  formed  of  cartca,  a  load, 
burden,  or  the  like. 

CARICOUS,  an  epithet  given  to  fuch  tumours  as 
refemble  the  figure  of  a  fig.  They  are  frequently  found 
in  the  piles. 

CARIES,  the  corruption  or  mortification  of  a  bone. 
See  Medicine  and  Surgery  index. 

CARIGNAN,  a  fortified  town  of  Piedmont,  fituat- 
ed  on  the  river  Po,  about  feven  mUes  fouth  of  Turin. 
E.  Long.  1.  25.  N.  Lat.  44.  30.  It  was  taken  in 
1544  by  the  French  ;  who  deraolilhed  the  fortifica- 
tions, but  fpared  the  caftle.  It  was  alfo  taken,  and  re- 
taken, in  1691. 

CARILLONS, 


CAR 
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Carillons  CARILLONS,  a  fpecies  of  chimes  frequent  in  the 

II  Low  Countries,  particularly  at   Ghent  and  Antwerp, 

Carintliia.    jmd  played  on  a  number  of  bells  in  a  belfrey,    forming 

•  a  complete  feries  or  fcale   of  tones  and   femitones,  like 

thofe  on  the  harpfichord  and  organ.     There   are  petals 

communicating  viilh  the  great  bells,,  upon  which  the 

cariilonru-  with  his  feet  plays  the  bafs  tofprightly  airs, 

performed   with   the   two  hands  upon  the  upper  fpecies 

of  keys.     Thefe  keys  are  projefting  flicks,  ^vide  enough 

afunder  to  be  llruck  with   violence  and   velocity   by 

either  of  the  hands  edgewife,   without  the   danger  of 

hitting  the  neighbouring  key.     The  player  is  provided 

with   a   thick   leather  covering  for  the  little  finger  of 

each  hand,  to  guard  againft  the  violence  of  the  ftroke, 

Thefe  carillons  are  heard  through  a  large  town. 

CARINA,  a  Latin  term,  properly  iignifying  the 
heel  of  a  fhip  j  or  that  long  piece  of  timber  running 
along  the  bottom  of  the  (hip  fi-om  head  to  ftem,  upon 
Vfhich  the  whole  ftniflure  is  biult  or  framed. 

Carina  is  alfo  frequently  ufed  for  the  whole  capa- 
city or  bulk  of  a  fliip  :  containing  the  hull  or  all  the 
fpace  below  the  deck.  Hence  the  word  is  alfo  fome- 
times  ufed  by  a  figure  for  the  whole  (hip. 

Carina  is  alfo  ufed  in  the  ancient  architefture.  The 
Romans  gave  the  name  carina  to  all  buildings  in  form 
of  a  (hip,  as  we  flill  give  the  name  nave  to  the  middle 
or  principal  vault  of  our  Gothic  churches ;  becaufe  it 
has  that  figure. 

Carina,  among  anatomifts,  is  ufed  to-  denote  the 
spina  dorsi ;  as  likewife  for  the  fibrous  rudiments  or 
embryo  of  a  chick  appearing  in  an  incubated  egg. 
The  carina  confifts  of  the  entire  vertebrae,  as  they  appear 
after  ten  or  twelve  days  incubation.  It  is  thus  called, 
becaufe  crooked  in  form  of  the  keel  of  a  (hip. — Bota- 
nifts  alfo,  for  the  like  reafon,  ufe  the  word  ca'-ina,  to 
exprefs  the  lower  petalum  of  a  papilionaceous  flower. 

Carina  were  alfo  weepers  or  women  hired  among 
the  ancient  Romans  to  weep  at  funerals  :  they  were 
thus  called  from  Carta,  the  country  whence  mod  of 
them  came. 

CARINOLA,  an  epifcopal  toTvn  of  Italy,  in  the 
kingdom  of  Naples,  and  Terra  di  Lavoro.  E.  Long. 
15.  5.  N.  Lat.  41.  15. 

CARINTHIA,  a  duchy  of  Germany,  in  the  circle 
of  Auftria,  bounded  by  the  archbilhopric  of  Saltzburg 
on  the  north,  and  by  Camiola  and  the  Venetian  terri- 
tories on  the  fouth,  on  the  weft  by  Tyrol,  and  on  the 
eaft  by  Stiria.  A  part  of  this  country  was  anciently 
called  r^rr/ij  7,  and  the  inhabitants  Tflrw/ ,■  but  the  for- 
mer afterwards  obtained  the  name  of  Carinthia,  and  the 
latter  Cqrniiiani  or  Carinthi.  The  air  of  this  country 
is  cold,  and  the  foil  in  general  mountainous  and  bar- 
ren ;  but  there  are  fome  fruitful  dales  and  valleys  in  it, 
•which  produce  wheat  and  other  grain.  The  lakes,, 
brooks,  and  rivers,  which  are  very  numerous,  abound 
wth  fiih  J  and  the  mountains  yield  lead  and  iron,  and 
m  many  places  are  covered  with  woods.  The  river 
Drave,  which  runs  acrofs  the  country,  is  the  moft  con- 
fiderable  in  Carinthia.  The  inhabitants  are  partly  de- 
fendants of  the  ancient  Germans,  and  partly  of  the 
Sclavonians  or  Wends.  The  (lates  are  conftituted  as 
in  Auftria,  and  their  alTemblies  are  held  at  Clagenfurt. 
The  archbifhop  of  Saltzburg  and  the  biihop  of  Bam- 
berg have  conliderable  territories  in  this  country.  Chri- 
Sianity  v/as  planted  here  in  the  1th  centuiy.     The 


only  profeffion  tolerated  at  prefent  is  the  Roman  Ca- 
tholic. The  bifliops  are  thofe  of  Gurk,  and  Lavant, 
who  are  fubjeil  to  the  archbilliop  of  Saltzburg.  This 
duchy  was  formerly  a  part  of  Bavaria.  In  the  year 
1282,  the  emperor  Rodolph  I.  gave  it  to  Maynard 
count  of  Tyrol,  on  condition  that  when  his  male  iffue 
failed,  it  (hould  revert  to  the  houfe  of  Auftria  ;  which 
happened  in  13:-: J.  Carinthia  has  its  particular  go- 
vernor or  land-nplatTT,  as  he  is  called  ;  and  conlrib-utes 
annually  towards  the  e.xpence  of  the  military  eftablifli- 
ment  637,695  florins.  Only  one  regiment  of  foot  is 
ufually  quartered  in  it. 

CARIPI,  a  kind  of  cavalry  in  the  Turkifti  armv% 
The  caripi  to  the  number  of  about  1000,  are  not  (laves, 
nor  bred  up  in  the  feraglio,  like  the  reft  ;  but  are  gene- 
rally Moors  or  renegado  Chriftians,  who  having  follow- 
ed adventures,  being  poor,  and  having  their  fortune  to 
feek  by  their  dexterity  and  courage,  have  arrived  at 
the  rank  of  horfe  guards  to  tlie  Grand  Signior. 

CARISSA.     See  Botany  Im/ex. 

CAR  IT  AS. — The  poculvm  cariratis,  or  grace  cup, 
was  an  extraordinary  allowance  of  wine  or  other  liquors, 
wherein  the  religious  at  feftivals  drank  in  commemora- 
tion of  their  founders  and  benefactors. 

CARISBROOK  castle,  a  caftle  fituated  in  the 
middle  of  the  Kle  of  Wight,  ivhere  King  Charles  I.  was 
imprifoned.     W.  Long.  1.  30.  N.  Lat.  50.  40. 

CARISTO,  an  epifcopal  city  of  Greece,  in  the 
eaftern  part  of  the  illand  of  Negropont,  near  Cape 
Loro.      E.  Long.  24.  J 5.  N.  Lat.  38.  6.     • 

CARKE,  denotes  the  30th  part  of  a  sarplar  of 
wool. 

CARLE.     See  Churl. 

CARLETON,  Sir  Dudley,  was  born  in  Oxford- 
(liire,  1573,  and  bred  in  t.hrift-church  college.  He 
went  as  fecretary  to  Sir  Ralph  Winwood  into  the  Low 
Countries,  when  King  James  refigned  the  cautionary 
towns  to  the  States ;  and  was  afterwards  employed  for 
20  years  as  ambaffador  to  Venice,  Savoy,  and  the 
United  Provinces.  King  Charles  created  him  Vifcount 
Dorchefter,  and  appointed  him  one  of  his  principal  fe- 
cretaries  of  date  ;  in  which  office  he  died  in  1631.  He 
ivas  efteemed  a  good  ftatefman,  though  an  honeft  man  v 
and  publifhed  feveral  political  works. 

CARLINA,  tha  carline  thistle.  See  Botany 
Indtx. 

CARLINE,  or  CAROLINE  THISTLE.  See  Carlx- 
NA.  It  is  faid  to  have  been  difcovered  by  an  angel  to 
Charlemagne,  to  cure  his  army  of  the  plague  ;  whence 
Its  denomination. 

Carline  or  Caroline,  a  fdver  coin  current  in  the 
Neapohian  domiriions,  and  worth  about  4d.  of  om- 
money. 

Carlines,  or  Carlings,  in  a  (hip,  two  pieces 
of  timber  lying  fore  and  aft,  along  from  one  beam  to 
another,  directly  over  the  keel  ;  ferving  as  a  founda- 
tion for  the  whole  body  of  the  flilp.  On  thefe  the 
ledges  reft,  whereon  the  planks  of  the  deck  and  other 
matters  of  carpentry  are  made  faft.  The  carlines 
have  their  ends  let  into  the  beams  called  cuher-tail- 
"iuays. 

Carline  Knees,  are  timbers  going  ath^vart  the  (In'p, 
from  the  fides  to  the  hatchway,  ferving  to  fuftain  the 
deck  on  both  fides. 

CARLlNGfORD,  a  port  idwn  of  Ireland,  featcd 
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CitUi'is.     o;>  Caiiingfoid  bay,  in  the   county  of  Louth,  and  pio- 
'-—'y~^  vince  of  of  Leinfter,  22  miles  north  of  Drogheda.     W. 
Long.  6.  24.  N.  Lat.  2-i.  5. 

CARLISLE,  the  capital  city  of  the  county  of  Cum- 
berland, feated  on  the  fouth  of  the  river  Eden,  and  be- 
tween the  Petterel  on  the  eaft,  and   the  Caude  on  the 
weft.      It  is  furrounded  by  a  ftrong  ftone  wall,   and  has 
a  pretty  large  caftle   in  the  weftern  part  of  it,  as  alfo   a 
citadel  in  the  eailem  part,   built  by  ilenry  VIII.     It 
flouriilied  in  the  lime  of  the  Romans,  as  appears  from 
the  antiquities  that  are  to  be  met  with  here,  and   the 
Roman  coins  that  have  been  dug  up.  At  the  departure 
of  the  Romans  this  city  was  ruined  by  the   Scots  and 
!Pici:s ;  and  was  not  rebuilt  till  the  year   680,  by  Eg- 
frid,  who  encompafled  it  with  a  wall,  and  repaired  the 
church.     In  the  Sth  and  9th  centuries,  the  whole  coun- 
try was  again  mined,  and  the  city  laid  defolate  by  the 
jncui'fions  of  the  Norwegians  and  Danes.     In  this  con- 
dition it  remained  till  the  time  of  William  Rufus ;  who 
repaired  the  walls  and  the  caftle,  and  caufed  the  houfes 
to  be  rebuilt.     It  was  fortified  by  Henry  I.  as  a  bar- 
rier againft  Scotland  ;   he   alfo  placed  a  garrifon   in  it, 
and  made  it  an  epiicopal  fee.     It  was  twice  taken  by 
the    Scots,    and   aftenvards   burnt    accidentally  in  the 
reign  of  Richard  II.      The  cathedral,  the  fuburbs,  and 
1500  houfes,    w-ere  deftroyed   at  that  time.     It  is  at 
prefent  in  a   good  condition  ;  and  has  three  gates,  the 
Englilh  on  the  fouth,   the   Scotch  on   the  north,  and 
the  Iriih  on  the  weft.    It  has  two  parifties,  and  as  many 
churches,   St  Cuthbert's   and   St   Mary's,    the  laft  o 
%vhich  is  the  cathedral,  and  is  feparated  from  the  town 
by  a  wall  of  its  own.     The  eaftern  part,  which  is  the 
neweft,  is  a  curious  piece  of  workmanthip.     The  choir 
with  the  aides  is  11  feet  broad  ;   and  has  a  ftately  eaft- 
\s-indow   48  feet  high  and  30  broad,  adorned  with  cu- 
lious  pillars.  The  roof  is  elegantly  vaulted  with  wood  ; 
?.nd  is  embellilhed  vnlh.  the  arms  of    England    and 
France  quartered  ;   as  alfo  with  Piercy's,  Lucy's,  War- 
ren's,  Mo^vbray's,  and  many  others.     In  the  choir  are 
the  monuments  of  three  billiops  who  are  buried  there. 
This  fee  was  ereded  in  1133  by  King  Henry  I.  and 
made  fuffragan  to  the  archbiftiop  of  York.     The  ca- 
thedral church  here  had  been  founded  a  ihort  time  be- 
fore by  Walter,  deputy  in  thefe  parts  for  King  William 
Rufiis,  anrl  by  him  dedicated  to  the  Virgin  Mary.     He 
likewife  built   a   monaftery,   and   filled  it  with  canons 
regular  of  St  Auguftine.     This  foimdation   continued 
till  the  dliTolution  of  monafteries,  when  its  lands  were 
added  to  the  fee,   and  the  maintenance  of  a  dean,  fitc. 
placed  here  in   their  room.     The   church   was   almoft 
jruined  by  the  ufurper  Cromwell  and  his  foldiers  j  and 
has  never  iince  recovered  its  former  beauty,  although 
repaired   after  the  Reftoralion.     This  diocefe  contains 
the   greatcft  part  of  the  counties  of  Cumberland  and 
Wellmorland,   in    \vhlch    are   only    93    parillies ;    but 
thefe  (as  all  the  northern  are)  exceeding  large  ;   and  of 
them  18  are  ini  j  opriations.     Here  is  one  ardideacon, 
viz.  of  Carlille.     The  lee  is  valued  in  the  king's  books 
at  530l.   4s.   11-id.   but  is  computed  to   be  worth  an- 
nually  28001.      The  clergy's  tenth  amounts  only  to 
1611.   Is.   7id.     To  this  cathedral    belong  a   bilhop, 
a  dean,  a  chancellor,  an  archdeacon,  four  prebendaries, 
eight  minor  canons,  &c.  and  other  inferior  ofticers  and 
iervants. 

The  Picls  wall,  which  was  built  acrofs  the  country 
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from  Newcaftle,  terminates  near  this  place.     Carlifle     Carlocfc. 
^vas  a   fortified   place,  and  ftill  has  its  governor  and  || 

Geutenant-govemor,  but  no  garrifon.  It  was  taken  by  Canscrona, 
the  rebels,  Nov.  15.  1745;  and  was  retaken  by  the  ^~V"»~" 
duke  of  Cumberland  on  the  10th  of  December  follow- 
ing, and  deprived  of  its  gates.  It  is  governed  by  a 
mayor,  twelve  aldermen,  two  bailiffs,  &.c.  and  has  a 
conliderable  market  on  Saturdays.  The  manufaftures 
of  Carlille  are  chietly  of  printed  linens,  for  which  near 
30001.  per  annum  is  paid  in  duties.  It  is  alfo  noted 
for  a  great  manufafture  of  whips,  in  which  a  great 
number  of  children  are  employed. — Salmons  appear  in 
the  Eden  in  numbers  fo  early  as  the  months  of  De- 
cember and  January  ;  and  the  London  and  even  New- 
caftle markets  are  fupplied  with  early  fifh  from  this 
river  ;  but  it  is  remarkable  that  they  do  not  vifit  the 
Elk  in  any  quantity  till  April  ^  notwitliftanding  the 
mouths  of  the  two  rivers  are  at  a  fmall  dillance  from 
each  other. — Carlille  fends  two  members  to  parliament, 
and  gives  title  of  earl  to  a  branch  of  the  Howard  fa- 
mily. 

CAR  LOCK,  in  commerce,  a  fort  of  ifinglafs,  made 
ivith  the  fturgeon's  bladder,  imported  fi-om  Arch- 
angel. The  chief  ufe  of  it  is  for  clarifying  wine, 
but  is  alfo  ufed  by  the  dyers.  The  beft  carlock  comes 
from  Allracan,  where  a  great  quantity  of  fturgeon  is 
caught. 

CARLOSTAD,  or  Carlstad,  a  town  of  Sweden, 
in  Wermeland,  feated  on  the  lake  Wermer,  in  E.  Long. 
14.  4.  N.  Lat.  59.  16. 

Carlostad,  or  Car/uadt,  a  towm  of  Hungary,  ca- 
pital of  Croatia,  and  the  ulual  refidence  of  the  gover- 
nors of  the  province.  It  is  feated  on  the  river  Kulph, 
in  E.  Long.  Ifi.  5.  N.  Lat.  45.  34. 

CARLO\^TTZ,  a  fmall  town  of  Hungary,  in  Scla- 
vonia,  remarkable  for  a  peace  concluded  here  between 
the  Turks  and  Chriftians  in  1669.  It  is  feated  on  the 
weft  fide  of  the  Danube,  in  E.  Long.  19.  5.  N.  Lat. 
45.  25. 

CARLSCRONA,  or  Carlscroon,  a  fea  port  town 
in  the  Baltic,  belonging  to  Sweden.  It  derives  its 
origin  and  name  from  Charles  XI.  who  fiift  laid  the 
foundation  of  a  new  tovsm  in  1680,  and  removed  the 
fleet  from  Stockholm  to  this  place,  on  accoimt  of  its 
advantageous  fituation  in  the  centre  of  the  Swedilh 
feas,  and  the  fuperior  fecurity  of  its  harbour.  The 
greateft  part  of  Carlfcrona  llands  upon  a  fmall  rocky 
ifland,  which  rifes  gently  in  a  bay  of  the  Baltic ;  the 
fuburbs  extend  over  another  fmall  rock,  and  along  the 
mole  clofe  to  the  bafon  where  the  fleet  is  moored.  The 
way  into  the  tou-n  from  the  main  land  is  carried  over 
a  dyke  to  an  illand,  and  from  thence  along  t^vo  long 
wooden  bridges  joined  by  a  barren  rock.  7'he  town 
is  fpaclous,  and  contains  about  18,000  inhabitants. 
It  is  adorned  with  one  or  two  handfome  churches,  and 
a  few  tolerable  houfes  of  brick  ;  but  the  generality  of 
the  building  are  of  wood.  The  fuburbs  are  fortified  to- 
wards the  land  by  a  llone  wall.  The  entrance  into 
the  harbour,  which  by  nature  is  extremely  difficult 
from  a  number  of  Ihoals  and  rocky  iilands,  is  ftill  fur- 
ther fecured  from  the  attack  of  an  enemy's  fleet  by  tivo 
ftrong  forts  built  on  two  iilands,  under  the  batteries 
of  which  all  veffels  muft  pafs. 

Formerly   veffels   in   this  port  when   careened    arvd 
repaired,  were  laid  upon  their  fides  in  the  open  har- 
bour. 
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CarlHdt.    bour,  until  a  dock,  according  to  a  plan  given  by  Pol- 
II  heini,   was   liollowed  in  tlu-  lolid  rock  :  it  was  begun 

CMimel.     in    ni^,    autl   finllLed  in    1724  ;  but   as  it   was  too 
•  fmall  for  the  admilFiou  of  men  of  ^var,   it  has   lately 

been  enlarged,  and  is  no^v  capable  of  receiving  a  (liip 
of  the  firfl  rate.  But  new  docks  have  been  begun 
upon  a  flupendous  plan,  worthy  of  the  ancient  Romans. 
According  to  the  original  fcbeme,  it  was  intended  to 
conftrutl  30  docks,  for  building  and  laying  up  the 
largell  ihips,  at  the  extremity  of  the  harbour.  A 
large  bafon,  capable  of  admitting  two  men  of  war,  is 
dcfigned  to  communicale,  by  iluices,  with  two  fmaller 
bafons,  from  each  of  which  are  to  extend,  like  the 
radii  of  a  circle,  five  rows  of  covered  docks  :  each  row 
is  to  be  feparated  by  walls  of  ftone  ;  and  each  dock  to 
be  pro\ided  ivith  iluice  gates,  fo  as  to  be  filled  or 
emptied  by  means  of  pumps.  Clofe  to  the  docks, 
magazines  for  naval  (lores  are  to  be  conllrufted,  and 
the  whole  to  be  enclofed  with  a  ftone  i\  all.  Tlie  pro- 
je6t  was  begun  in  173"!  ;  but  was  much  neglefted  until 
the  acceiTion  of  his  preient  majefty,  who  warmly  pa- 
tronized the  arduous  undertaking.  At  the  conjmence- 
ment  of  tile  works,  25,0001.  were  annnally  expended 
upon  them  ;  which  fiun  has  been  Icflened  to  about 
•COOOl.  per  annum,  and  the  number  of  docks  reduced 
to  20.  The  firft  dock  was  finiflied  in  1779,  and  it 
ivas  computed  that  the  whole  number  would  be  execut- 
ed in  20  years. 

CARLSTADT,  a  tomi  of  Germany,  in  the  circle 
of  Fran.conia,  and  billiopvic  of  Wurtlhurg,  fcated  on  {he 
the  river  I\Iaine,  in  E.  Long.  9.  51.  N.  Lat.  50.  0. 

CARLTON,  a  toivn  in  Norfolk  held  by  this  te- 
nure, that  they  Ihall  prefent  1000  herrings  baked  in  l-i 
pyes  to  the  king,  wherever  he  fliaU  be  when  they  firft 
come  in  feafon. 

CARMAGNIOLA,  a  fortified  town  of  Italy,  in 
Piedmont,  with  a  good  caftle.  It  was  taken  by  the 
French  in  1691,  and  retaken  by  Prince  Eugene  the 
fame  year.  It  is  feated  in  a  country  abounding  in  corn, 
flax,  and  fdk,  near  the  river  Po,  in  E.  Long.  7.  32.  N. 
Lat.  44.  43. 

CARMANIA,  in  Ancient  Geography,  a  country  of 
Afia,  to  the  eaft  of  PerSa,  having  Parthia  to  the  north, 
Cedrofia  to  the  eaft,  to  the  fouth  the  Perfian  gulf  or 
fea  in  part,  and  in  part  the  Indian,  called  the  Canna- 
Tuan  Sea ;  dilHnguiftied  into  Carmania  Dcserta,  and  Car- 
mania  Propria,  the  former  lying  to  the  fouth  of  Par- 
thia ;  and  to  the  fouth  of  that,  the  Propria,  quite  to 
the  fea.  Its  name  is  from  the  Syriac,  Carina,  ficrni- 
fying  a  "  vine,"  for  which  that  country  was  famous, 
yielding  clufters  three  feet  long.  Now  Kerman,  or 
Carimakia,  a  province  of  modern  Perfia. 

CARMEL,  a  high  mountain  of  Paleltine,  ftanding 
on  the  fkirts  of  the  fea,  and  forming  the  moil  remark- 
able headland  on  all  that  coaft.  It  extends  eallward 
from  the  fea  as  far  as  the  plain  of  .Tezreel,  and  from 
the  city  of  that  name  quite  to  Casfarea  on  the  fouth. 
It  feems  to  have  had  the  name  of  Car  met  from  ils  great 
fertility  ;  ihis  word,  according  to  the  Hebrew  import, 
fignifying  the  vine  of  Gj^,  and  is  ufed  in  Scripture  to 
denote  any  fniitful  fpot,  or  any  place  planted  with 
Iruit  trees.  This  mountain,  we  are  affured,  was  veiy 
fertile.  Mr  Sandys  acquaints  us,  that,  when  well  cul- 
tivated, it  abounds  with  olives,  vJnes^  and  variety  of 
fruits  and  herbs,  both  medicinal  and  aromatic.     Others, 
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however,  reprefont  it  as^rathcr  dry  and  barren  ;  which  Carmelites, 
perhaps  may  have  happened  from  the  neglecl  of  agri-  * 

culture  fo  common  in  all  pitrts  of  the  Turkilh  empire, 
ci'pecially  where  they  are  cxpofed  to  the  incurfionsof 
the  Arabs.  'Camiel  is  the  name  of  the  mountain,  and 
of  a  city  built  on  it :  as  well  as  of  a  heathen  deity 
^vorlhipped  in  it,  but  without  either  temple  or  ftatue  : 
though  anciently  there  muft  have  been  a  temple,  as 
we  are  told  that  this  mountain  was  a  favourite  retreat 
of  Pythagoras,  ^vho  fpent  a  good  deal  of  lime  in  the 
temple,  v\iihout  any  perfou  with  him.  But  what  hath 
rendered  Mount  Carme!  moll  celebrated  and  revered 
both  by  .lews  and  Chrillians,  is  ils  having  been  tlie  rc- 
fidence  of  the  prophet  Elijah,  who  is  fuppofcd  to  haye 
lived  there  in  a  cave  (which  is  there  fliown),  before  he 
was  taken  up  inlo  heaven. 

CARMELI'J'ES,  an  order  of  religious,  making 
one  of  the  four  tribes  of  mendicants  or  begging  friars  j . 
•and  taking  its  name  from  Moimt  Carmcl,  formerly  in- 
habited by  Elias,  Elillia,  and  the  children  of  the  pro- 
phets :  from  ivhom  this  order  pretends  to  defcend  in  ' 
an  uninterrupted  lucceftion.  The  manner  in  which  they 
make  out  their  antiquity  has  fomelhing  in  it  too  ridi- 
cidous  to  be  rehearfed.  Some  among  them  pretend 
they  are  defcendants  of  Jefus  Chrill  ;  others  go  fur- 
ther, and  make  Pythagoras  a  Carmelite,  and  the  an- 
cient druids  regular  branches  of  their  order.  PhocoS,  a 
Greek  monk,  fpeaks  the  moft  reafonably.  He  Jays, 
that  in  his  time,  liS5,  Elias's  cave  was  ftill  extant  on  ^ 
t'ae  mountain  ;  near  which  were  the  remains  of  a  build- 
ing ^vhich  intimated  that  there  had  been  anciently  a 
monallery  ;  that,  fome  years  before,  an  old  monk,  a 
priellof  Calabria,  by  revelation,  as  he  pretended,  from 
the  prophet  Elias,  fixed  there,  and  affembled  ten  bro- 
thers. In  1209j  Albert,  patriarch  of  Jerufalem,  gave 
tlie  folitaries  a  rigid  rule,  wliich  Papebroch  has  iince 
printed.  In  1217,  or,  according  to  others,  122G, 
Pope  Honorius  III.  approved  and  confirmed  it.  This. 
rule  contained  16  articits  ;  one  of  which  confined  them 
to  their  cells,  and  enjoined  them  to  continue  day  and 
night  in  prayer,-  anotlier  prohibited  the  brethren  hav- 
ing any  property  ;  another  enjoined  failing  from  the 
feall  ot  the  holy  crofs  till  Eafter,  except  on  Simdays  ; 
abliinence  at  all  times  from  tiefii  %vas  enjoined  by  ano- 
ther article  ;  one  obliged  them  to  manual  labour  ;  an- 
other irapoied  a  llrift  filence  on  them  from  vefpers 
till  the  tierce  the  next  day. 

The  peace  concluded  by  the  emperor  Frederic  II.  . 
will  the  Saracens,  in  the  year  1229,  (o  diiadvantage- 
ous  to  Chriftendom,  and  fo  beneficial  to  the  infideh, 
occafioned  the  Carmelites  to  quit  the  Holy  Land,  un- 
der Alan  the  fifth  general  of  the  Order.  He  firft  fent 
iome  of  the  religious  to  Cyprus,  ivho  landed  there  in 
the  yJar  1328,  and  founded  a  monallery  in  the  foreft 
of  Forlania.  Some  Sicilians,  at  the  fame  time,  leav- 
ing Mount  Camiel,  returned  to  their  o^\'n  coimtry, 
where  they  founded  a  monaftery  in  the  fuburbs  of, 
IMelfma.  Some  Engliili  departed  out  of  Syria,  in  the 
year  1240,  to  found  others  in  England.  Others  of 
Provence,  in  the  year  1244,  founded  a  monaftery  in 
the  defert  of  Aigualates,  a  league  from  Marfeilles : 
and  thus,  the  number  of  their  monafteries  increafing, 
they  held  their  European  general  chapter  in  the  year 

1245,   at  their  monallery  of  Aylesfiord  in  England 

This  order  is  fo  much  increafed,  that  it  has,  at  prefent, , 
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"fl  orovlnrc?.  be^des  the  conj-regation  of  Mantua,  in 
iv'hich  are  54  monafteiies,  under  a  vlcar-general ;  and 
the  congregations  of  Barefooted  Carmelites  in  Italy 
and  Spain,  which  have  their  peculiar  general. 

After  the  cllabliihment  of  the  Carmelites  in  Europe, 
their  rule  was  in  lome  refpefts  altered  •,  die  firll  time, 
by  Pope  Innocent  IV.,  who  added  to  the  firll  article  a 
precept  of  chaflity,  and  relaxed  the  ilth,  which  en- 
joins abrdnence  at  all  times  from  fiefli,  permitting  them, 
when  they  travelled,  to  eat  boiled  flelh :  this  pope 
likewiie  gave  them  leave  to  eat  in  a  common  refeiAoiy, 
and  to  keep  afles  or  mules  for  their  uie.  Th.eir  rule 
was  again  mitigated  by  the  popes  Eugenius  IV.  and 
Pius  II.  Hence  the  order  is  di\'ided  into  two  branch- 
es, viz.  ihe  Carmeiiles  of  the  ancient  oh.et-v/inct,  called 
the  moiierate,  or  militated ;  and  thole  'if  the  sine?  ol- 
servfinc/',  who  are  the  barefooted  C.ir»,e/iie! ;  a  reform 
fet  on  foot  in  154S,  by  S.  Therefa,  a  nun  of  the  con- 
vent of  Avila,  in  Callile  :  thefe  laft  are  divided  in- 
to two  congregations,  that  of  Spain  and  that  of 
Italy. 

The  habit  of  the  Carmelites  was  at  firft  white,  and 
the  cloak  laced  at  the  bottom  with  feveral  liib.  But 
Pope  Hoiiorius  IV.  commanded  them  to  change  it  tor 
that  of  the  Minims.  Their  fcapulary  is  a  fm;ill  wool- 
len habit  of  a  brown  colour,  thrown  over  their  (lioul- 
ders.  They  wear  no  linen  fhirts  ;  but  inftead  of  them 
linfey-woolley,  which  they  change  twice  a  week  in  the 
fumraer,  and  once  a  week  in  the  winter. 

If  a  monk  of  this  order  lies  xvith  a  woman,  he  is 
prohibited  faying  mafs  for  three  or  four  years,  is  de- 
clared infamous,  and  obliged  to  difcipline  himfelf  pub- 
I'cly  once  a-week.  If  he  is  again  guilty  of  the  fame 
fault,  his  penance  is  doubled  ;  and  if  a  third  time,  he 
is  expelled  the  order. 

CARMEN,  an  ancient  term  among  the  Latins, 
ufed  in  a  general  fenfe  to  fignify  a  verle  ;  but  more 
particularly  to  fignify  a  fpell,  charm,  form  of  expia- 
tion, or  execration,  couched  in  a  few  words  placed  in 
a  myftic  order,  on  \vhich  its  efficacy  depended.  Pez- 
ron  derives  the  \vord  carmeti  from  the  Celtic  carm,  the 
ihout  of  joy,  or  the  verfes  which  the  ancient  bards  fung 
to  encourage  the  foldiers  before  the  combat. — Carmen 
^vas  anciently  a  denomination  given  alfo  to  precepts, 
laws,  prayers,  imprecations,  and  all  foleran  formulLe 
couched  in  a  few  words  placed  in  a  certain  order, 
though  written  in  profe.  In  wliich  fenfe  it  was  that 
the  elder  Cato  wrote  a  Carmen  de  moriLus,  wiiich  was 
not  in  verfe  but  in  profe. 

CARMENTALIA,  a  feaft  among  the  ancient  Ro- 
mans, celebrated  annually  upon  the  11th  of  January, 
in  honour  of  Carmenta,  or  Carmentis,  a  prophetefs  ot 
Arcadia,  mother  of  Evander,  with  whom  flie  came  in- 
to Italy  60  years  before  the  Trojan  war.  The  folem- 
nity  was  alio  repeated  on  the  l5th  of  January,  which 
is  marked  in  tlie  old  calendar  by  Cti'meniiiha  re/ala. 
This  feaft  was  eftablifhed  on  occailon  of  a  great  fecun- 
dity among  the  Roman  dames,  after  a  general  recon- 
ciliation with  their  huibands,  with  whom  they  had  been 
at  variance,  in  regard  of  the  ule  of  coaches  being 
prohibited  them  by  an  edict  of  the  fenate.  This  feait 
■was  celebrated  by  the  women  :  he  v-ho  offered  the  la- 
crifices  ivas  called  tnrerdjs  carmentnlu. 

CARMINATIVES,  medicines  ufed  in  colics,  or 
other  flatulent  diforders,  to  difpcl  the  ivind. 


The  word  corr.es  frim  the  LiUii  cciv:ii:.:rs,  to  card 
or  teaze  wool,  and  figuratively  ta  attenuate  and  dil- 
cufs  %\-iiid  or  vapoius,  and  promote  their  difcharge  by 
perfpiration.  Though  l)r  Quincy  makes  it  more  ir.y- 
llcrious  ;  He  fays  it  comes  from  the  word  cirmrn,  tak- 
ing ir  in  the  ienle  of  an  invocation  or  charm.  -,  and 
makes  it  to  have  been  a  general  name  for  all  medicines 
which  operated  like  charms,  i.  e.  in  an  extraordinary 
manner.  Hence,  as  the  moil  violent  pains  were  tre- 
queiUly  thole  arifing  from  pent-up  i\ind,  which  imme- 
diately ceaie  upon  dilpcrfion  ;  the  term  cnrminative  be- 
came in  a  peculiar  lenle  applied  to  medicines  which 
gave  relief  in  windy  cales,  as  ir  tbev  cured  by  enchant- 
ment :  but  this  interpretation  feems  a  little  too  far 
ftrained. 

CARMINE,  a  powder  of  a  very  besutiful  red  co- 
lour  bordering  upon  purple  ;  and  ufed  by  painters  u' 
miiiiature,  though  rarely,  on  account  of  its  great  price. 
The  manner  ot  preparing  it  is  kept  a  fecret  by  the  co- 
lour-makers •,  neither  do  any  of  thole  receipts  \vhicii 
have  lor  a  long  time  been  publilhed  concerning  the  pre- 
paration of  this  and  other  colours  at  all  anfwer  the 
purpofe.     See  Coi.ouv.'makirig. 

C  ARMONA,  a  town  of  Italy  in  Friuli,  and  in  the 
county  of  Goritz,  feated  on  a  mountain  near  the  river 
Indri.  It  belongs  to  the  houfe  of  Auftria.  E.  Long. 
5.  37.  N.  Lat.  46.  15. 

Carmona,  an  ancient  town  of  Spain,  in  Andalufia. 
The  gate  towards  Seville  is  one  of  the  moil  extraor- 
dinary pieces  of  antiquity  in  all  Spain.  It  is  feated  in 
a  fertile  countiy,  15  miles  eail  of  Seville.  W.  Long, 
5.  37.  N.  Lat. '37.  34. 

CARNATION.  See  Diakthus,  Botaky  Index. 
Carnation  Co/our,  among  painters,  is  underftood 
of  all  the  parts  of  a  pidure,  in  general,  which  repre- 
fent  flefh,  or  which  are  naked  and  without  drapery. 
Titian  and  Corregio  in  Italy,  and  Rubens  and  Van- 
dyke in  Flanders,  excelled  in  carnations. — In  colour- 
ing for  tleO.i,  there  is  lo  great  a  variety,  that  it  is  hard 
to  lay  dowii  any  general  rules  for  inflruftions  therein  ; 
neither  are  there  any  regarded  by  thofe  who  have  ac- 
quired a  ikill  this  way  •,  the  various  colouring  for  car- 
nations may  be  eafily  produced,  by  taking  more  or 
lefs  red,  blue,  yellow,  or  billre,  whether  for  the  firft 
colouring,  or  for  the  finilhing  ;  the  colour  for  \vomen 
fliould  be  bluilh,  for  children  a  little  red,  both  frelh 
and  gay  ;  and  for  men  it  ihoidd  incline  lo  yellow,  efpe- 
ciaUy  if  they  are  old. 

Carnation,  among  dyers.  To  dye  a  carnation,  or 
red  role  colour,  it  is  direfted  to  take  liquor  of  wheat 
bran  a  futScient  quantity,  a.ltim  three  pounds,  tartar 
tv.o  ounces  ;  boil  them,  and  enter  20  yards  of  broad 
cloth ;  after  it  has  boiled  three  hours,  cool  and  wafh 
it  :  take  frefh  clear  bran  liquor  a  rufticient  quantity, 
madder  fi\x  pounds  5  boil  and  fodden  according  to  art. 
—  The  Bow  dyers  kno^v  that  the  folution  of  tin,  being 
put  in  a  kettle  to  the  alum  and  tartar,  in  another  pro- 
cefs,  makes  the  cloth,  &c.  attraft  the  colour  into  it, 
fo  that  none  of  the  cochineal  is  left,  but  the  whole  is 
abforbed  by  the  cloth.  ' 

CARNEADES,  a  celebrated  Greek  philofopher, 
was  a  native  of  Cyrene  in  Africa,  and  fount'.er  of  the 
third  academy.  He  ^vas  fo  fond  of  fludy,  that  he  not 
only  avoided  all  entertainments,  but  forgot  even  to  eat 
at  his  owTi  table  ;  his  maid-fervant  Melifia  was  obli- 
ged 
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Carneades.  ged  to  put  the  viftuals  into  his  hand.  He  was  an  an- 
II  tagoiiift  of  the  Sloics  j   and   applied  llimfelf  with  srreat 

eagemefs  to  refute  the  works  of  Chryfippus,  one  of  the 
molt  celebrated  philofophers  of  their  feit.  The  power 
of  his  eloquence  ^vas  di-caded  even  by  a  Roman  fenate. 
The  Athenians  being  condenuiedf  by  the  Romans  to 
pay  a  fine  of  5<)0  talents  for  plundering  the  city  of  O- 
lopus,  fent  ambalTadors  to  Rome,  who  got  the  fine  mi- 
tigated to  100  talents.  Carneades  the  Academic, 
Diogenes  the  Stoic,  and  Critolaus  the  Peripatetic, 
were  charged  with  this  embally.  Before  they  had  an 
audience  of  the  fenate,  they  harangued  to  great  multi- 
tudes in  different  parts  of  the  city.  Carneades's  elo- 
quence was  dillinguilhed  from  that  of  the  others  by  its 
ftrength  and  rapidity.  Cato  the  Elder  made  a  motion 
in  the  fenate  that  ihefe  arabaffadors  flioidd  be  immedi- 
ately fent  back,  becaufe  it  was  vei-y  difficult  to  difcem 
the  truth  through  the  arguments  of  Carneades.  The 
Athenian  ambaffadors  (faid  many  of  the  fenators)  were 
fent  rather  to  force  us  to  comply  with  their  demands, 
than  to  folicit  them  by  perfuafion  ;  meaning,  that  it 
was  impolTible  to  refill  the  power  of  that  eloquence 
with  which  Carneades  addrefled  himfelf  to  them.  Ac- 
cording to  Plutarcli,  the  youth  at  Rome  were  fo 
charmed  by  the  orations  of  this  philofopher,  that  they 
forfook  their  exercifes  and  other  diverfions,  and  were 
carried  with  a  kind  of  madnefs  to  philofophy  ;  the  hu- 
mour of  philofophizing  fpreading  like  enthufiafm.  This 
grieved  Cato,  who  was  particularly  afraid  of  the  fub- 
tility  of  ivit  and  ilrength  of  argument  \vith  which  Car- 
neades maintained  either  fide  of  a  quelfion.  Carneades 
harangued  in  favour  of  juftice  one  day,  and  the  next 
day  againft  it,  to  the  admiration  of  all  who  heard  him, 
among  whom  were  Galba  and  Cato,  the  greateft  ora- 
tors of  Rome.  This  was  his  element  ;  he  delighted  in 
demoliflung  his  own  work  ;  becaufe  it  ferved  in  the 
end  to  confirm  his  ^and  principle,  that  there  are  only 
probabltities  or  refemblances  of  truth  in  the  mind  of 
mari  5  fo  that  of  two  things  direftly  oppofite,  either 
may  be  chofen  indifferently,  ^uintilian  remarks,  that 
thojigh  Carneades  argued  in  favour  of  injuilice,  yet  he 
hirrifelf  afted  according  to  the  rtriiS  rules  of  jullice. 
The  foUoiving  was  a  maxim  of  Carneades  :  "  If  a  man 
privately  knew  that  his  enemy,  or  any  other  perfon 
whofe  death  might  be  of  advantage  to  him,  would 
come  to  fit  down  on  grafs  in  which  there  lurked  an 
alp,  he  ought  to  give  him  notice  of  it,  though  it  were 
in  the  po^ver  of  no  perfon  whatever  to  blame  him  for 
being  filent."  Carneades,  according  to  fome,  lived 
to  be  85  years  old  •,  others  make  him  to  be  90  :  his 
death  is  placed  in  the  4th  year  of  the  162d  Olym- 
piad. 

CARNEDDE,  in  Britifli  antiquity,  denote  heaps 
of  flones,  fuppofed  to  be  druidical  remains,  and  thrown 
together  on  occafion  of  confirming  and  commcmora- 
ing  a  covenant,  Gen.  xxxi,  46.  They  are  very  com- 
mon in  the  ille  of  Anglefey,  and  were  alfo  ufed  as  fe- 
pulchral  monuments,  in  the  manner  oi  tumuli  ;  for  Mr 
Rowland  found  a  curious  urn  in  one  of  thefe  carnedde. 
Whence  it  may  be  inferred,  that  the  Britons  had  the 
cuftom  of  throwing  flones  on  the  deceafed.  From  this 
cuifom  is  derived  the  Wellh  proverb,  Karn  artlyhen, 
"  111  betide  thee." 

CAR^NEIA,  in  antiquity,  a  feflival  in  honour  of 
Apollo,  fi>mained   Caraeus,    held  in  moA    cities    of 


Greece,  but  efpecially  at  Sparta,  ;vhere  it  was  flnl  in-     Camtl 
flituted.  II 

The  reafon  of  the  name,  as  well   as  the  occafion  of    CarnifeT. 
the   inllitution,   is   controverted.     It  lafted  nine  days,  ^"^^ 
beginning  on  the  13th  of  the  month   Cameus.     The 
ceremonies  ivcre  an  imitation  of  the  method  of  living 
and  dilcipline  ufcd  in  camps. 

CARNEL — The  building  of  fliips  firft  with  their 
timber  and  beams,  and  after  bringing  on  their  planks, 
is  called  camel  wuri,  t(-  diftinguiih  it  from  clinch 
work. 

Veffels  alfo  ^vhich  go  ivith  miztn  fails  inflead  of 
main  fails  are  by  lome  called  carnels. 

C ARNELI AN,  in  Na/ura/  HiJItry,  a  precious  flone, 
of  which  there  are  three  kinds,  diftinguifhed  by  three 
colours,  a  red,  a  yellow,  and  a  white.  The  red  is 
very  well  known  among  us ;  is  found  in  roundilh  or 
oval  mafles,  much  like  our  common  pebbles  j  and  is 
generally  met  with  between  an  inch  and  two  or  three 
inches  in  diameter  ;  it  is  of  a  fine,  compaft,  and  clofe 
texture ;  of  a  gloffy  furface  ;  and,  in  the  feveral  fpe- 
cimens,  is  of  all  the  degrees  of  red,  from  the  paleft 
flelb-colour  to  the  deepeft  blood-red.  It  is  generally 
free  firom  fpots,  clouds,  or  variegations  :  but  fomelimes- 
it  is  veined  very  beautifully  with  an  extremely  pale 
red,  or  with  white  ;  the  veins  forming  concentric  cir- 
cles, or  other  lefs  regular  figures,  about  a  nucleus,  in 
the  manner  of  thofe  of  agates.  The  pieces  of  carne- 
lian,  which  are  all  one  colour,  and  perfectly  free  from 
veins,  are  thofe  which  our  jewellers  generally  make 
ufeoffor  feals,  though  the  variegated  ones  are  much 
more  beautifid.  The  camelian  is  tolerably  hard,  and 
capable  of  a  veiy  good  polifh  :  it  is  not  at  all  affeded 
by  acid  menflruums :  the  fire  divefts  it  of  a  part  of 
its  colour,  and  leaves  it  of  a  pale  red  ;  and  a  llront' 
and  long-continued  heat  will  reduce  it  to   a  pale  dirty 

gray- 

The  fineft  camelians  are  thole  of  the  Eafl  Indies ; 
but  there  are  veiy  beautiful  ones  found  in  the  rivers  of 
Silefia  and  Bohemia  ;  and  we  have  ferae  not  defpicable 
ones  in  England. 

Though  the  ancients  have  recommended  the  came- 
lian as  allringent,  and  attributed  a  number  of  fanciful 
virtues  to  it,  we  know  of  no  other  ufe  of  the  Hone 
than  the  cutting  feals  on  it ;  to  ivhich  purpofe  it  is 
excellently  adapted,  as  being  not  too  hard  for  cuttirtp, 
and  yet  hard  enough  not  to  be  liable  to  accidents,  to 
take  a  good  poliili,  and  to  feparaLe  eafily  from  the 
wax. 

CARNERO,  in  Geography,  a  name  given  to  thrft 
part  of  the  gulf  of  Venice  which  extends  from  tl?e 
welfern  coafl  of  Illria  to  the  iliand  of  GroiTa  and  the 
coafl  of  Morlachia. 

Carsero  is  likewife  the  name  of  the  cape  to  the- 
well  of  the  mouth  of  the  bay  of  Gibraltar. 

CARNIFEX,  among  the  Romans,  the  common 
executioner.  By  reafon  of  the  odioufneis  of  his  office, 
the  carnifex  was  exprefsly  prohibited  by  the  laws  froii\ 
having  his  dwelling  hcufe  within  the  city.  In  middle- 
F.ge  writers  carnifex  alfo  denotes  a  butcher. 

Under  the  Anglo-Danifh  king?,  the  carnifex  was  an 
officer  of  great  dignity  ;  being  ranked  >\-ith  the  archbi- 
fliop  of  York,  Earl  Goodmn,  and  the  lord  Reward. 
Flor.  Wigom,  ann.  1040,  Rex  Hardecnnuius,  Aifrkut-i 
£bor.  Archie^.  Goodvcinum  comiletr,  Edricum  dispensa- 
A  a.  2^  torem. 
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torcm,   Thrond  suum  carnlficem,  ct  alios  magna:  digni- 
tatis victor  Lnndinum  misil. 

CARNIOLA,  a  duchy  of  Germany,  bounded  on 
the  fouth  by  the  Adriatic  i'ca,  and  that  part  of  Illria 
poffefTed  by  the  republic  of  Venice  ;  on  the  north,  by 
Carintliia  and  Stiria  ;  on  the  caft,  by  Sclavonia  and 
Croatia  ;  on  the  \veft,  by  Friuli,  the  county  of  Gorz  or 
Goritz,  and  a  part  of  the  gulf  of  Venice  j  extending 
in  length  about  110  miles,  and  in  breadth  about  50. 
It  had  its  ancient  name  Cnrnia,  as  well  as  the  modern 
one  Carnio/a,  from  its  ancient  inhabitants  the  Carni,  a 
tribe  of  Scythians,  olheriN-ife  called  Jupides,  whence 
this  and  the  adjacent  countries  were  alfo  called  Jn/ii- 
dia. 

Camiola  is  full  of  mountains,  fome  of  ivhich  are  cul- 
tivated and  inhabited,  fome  covered  with  wood,  others 
naked  and  barren,  and  others  continually  buried  in 
fno'vv.  The  valleys  are  very  fruitful.  Here  are  like- 
wile  mines  of  iron,  lead,  and  copper  ;  but  fait  muft  be 
had  from  the  fovereign's  magazines.  There  are  ,  fe- 
veral  rivers,  befides  many  medical  fprings  and  in- 
land lakes.  The  common  people  are  very  hardy, 
going  barefooted  in  winter  through  the  fnow,  with 
open  breafts,  and  fleeping  on  a  hard  bench  v\ithoUt 
bed  or  bolfter.  Their  food  is  alfo  veiy  coarfe  and 
meail.  In  ^vinter,  when  the  fnow  lies  deep  on  the 
ground,  the  mountaineers  bind  either  fmall  balkets,  or 
,  Ipng  thin  narrow  boards,  like  the  Laplanders,  to  their 
feet,  on  which,  with  the  help  of  a  ftout  llafF  or  pole^ 
they  defcend  Avith  great  velocity  from  the  mountains 
\\nien  the  fnow  is  frozen,  they  make  ufe  of  a  fort  of 
irons  or  Ikaits.  In  dlfi'erent  parts  of  the  countiy  the 
inhabitants,  efpecially  the  common  fort,  differ  greatly 
in  their  drefs,  language,  and  manner  of  living.  In 
Upper  and  Lower  Camioia  they  near  long  beards. 
The  languages  chiefly  in  ufe  are  ^the  Sclavonian  or 
Wendiili,  and  Gern\an  J  the  firfl  by  the  commonality, 
and  the  latter  by  people  of  fafliion.  The  duchy  is  di- 
vided into  the  Upper,  Lower,  Middle,  and  Inner, 
Camiola.  The  principal  commodities  exported  hence 
are,  iron,  fteel,  lead,  quickfilver,  ivhite  and  red  wine, 
oil  of  olives,  cattle,  (lieep,  cheefe,  Ihien,  and  a  kind 
of  vC'oolIen  fluff  called  mahalaii,  Spanilh  leather,  ho- 
ney, \valnuts,  and  timber  ;  together  with  all  manner 
<;\woodwork,  as  boxes,  dilhes.  See.  Chriilianity  wf.s 
filft  planted  here  in  the  eighth  century.  Lutheranifm 
made  a  confiderable  progrefs  in  it ;  but,  excepting  the 
Walachiar.s  or  Ufliokes,  who  are  of  the  Greek  chrurch, 
and  ftyle  themfelves  Slaravevz  ■',  i.  e.  old  believers,  all 
the  inhabitants  at  prefent  are  Roman  Cathoh'cs.  Car- 
niola  was  long  a  marquifate  or  margravatc  ;  h\A  in  the 
year  1231  was  erecled  into  a  duchy.  As  iis  propor- 
tion towards  the  maintenance  of  the  army,  it  pays  an- 
nually 363,171  florins  :  but  only  two  regiments  of  foot 
are  quartered  in  it. 

CARNIVAL,  or  Carnaval,  a  time  of  rejoicing, 
a  feafon  of  mirth,  obferved  with  great  folemnity  by 
the  Italians,  particularly  at  Venice,  holding  from  tlic 
twelfth  day  till  Lent. 

The  word  is  formed  from  the  Italian  Carnavalle-; 
which  M.  Du  Cange  derives  from  Carn-a-va',  by  rea- 
fon  the  flelh  then  goes  to  pot,  to  make  amends  for  the 
feafon  of  abftinence  then  enfuing.  Accordingly,  in 
the  corrupt  Latin,  he  obferves,  it  was  called  Carnek- 


vamcn  and  Caniisfirivium  ;  as  the  Spaniards  flill  deno- 
minate it  canies  taHend'-ts. 

Feafts,  balls,  operas,  concerts  of  mufic,  inlrigties, 
marriages,  &c.  are  .chiefly  held  in  carnival  time.  The 
carnival  begins  at  ^'enice  tlie  fecond  holiday  in  Chrifl- 
mas  :  Then  it  is  they  begin  to  ^vear  maiks,  and  open 
their  playhoufes  and  gaming  houfes  ;  the  place  of  St 
Rlark  is  filled  witii  mountebanks,  jack-puddings,  ped- 
lars, whores,  and  fuch  like  mobs,  ^vho  flock  thither 
from  all  parts.  There  have  been  no  lefs  then  feven  fo.- 
vereign  pi-inces  and  30,000  foreigners  here  to  partake 
of  tl'.efe  diverfions. 

CiUlNIVOROUS,  an  epithet  applied  to  thofe  ani- 
mals ■jvliich  naturally  ieek  and  feed  on  flelh.  i 

It  has  been  a  difpute  among  naturalills,  whetlier 
man  is  naturally  carnivorous.  Thole  who  take  the  ne- 
gative llde  of  tile  qucftlon,  infill  chiefly  on  the  ilruc- 
ture  of  our  teeth,  which  are  moftly  incilores  or  mola- 
res  j  not  luch  as  carnivorous  animals  are  fiirnilhed 
with,  and  which  are  proper  to  tear  flefli  in  pieces  :  to 
whicli  it  may  be  added,  that,  even  wlien  we  do  feed 
on  flelh,  it  is  not  without  a  preparatory  alteration  by 
boiling,  roafling,  &c.  and  even  then  that  it  is  the 
hardell  of  digellion  of  all  foods.  To  thefe  arguments 
Dr  Wallis  fubjoins  another,  which  is,  that  all  quadru- 
peds which  feed  on  lierbs  or  plants  have  a  long  colon, 
ivith  a  cascum  at  the  upper  end  of  it,  or  fomewhat  equi- 
valent, ^vhich  conveys  the  food  by  a  long  and  large 
progrefs,  from  the  ilomach  downwards,  in  .order  to  its 
flower  paflage  and  longer  flay  in  the  inteftines  :  but 
that,  in  carnivorous  animals,  fuch  caecum  is  wanting, 
and  inrtead  thereof  there  is  a  more  fliort  and  flender 
gut,  and  a  quicker  pafTage  through  the  intellines 
Now  in  man,  the  caecum  is  very  vilible :  a  flrong 
prefumptiou  that  nature,  who  is  ifill  conliftent  ^vith 
herfelf,  did  not  intend  him  for  a  carn,viro!is  animal. — 
It  is  true,  the  c^cum  is  but  fmall  in  adidts,  and  feems 
of  little  or  no  ufe  ;  but  in  a  foetus  it  is  much  larger  in 
proportion  :  And  it  is  probable,  our  cuftomary  change 
of  diet,  as  we  grovv  up,  may  occafion  this  thrinking. 
But  to  thefe  arguments  Dr  Tyfon  replies,  that  it  man 
had  been  by  nature  cieiigned  not  to  be  carnivorous, 
there  woidd  doubtiefs  have  been  found,  fomewhere  on 
the  globe,  people  who  do  nof  feed  on  flefii ;  ivhich  is 
not  the  cafe.  Neiiher  are  carnivorous  animals  always 
■ivithout  a  colon  and  cxcum  ;  nor  are  all  animals  car- 
nivorous which  have  tliefe  parts :  the  opoflum,  for  in- 
Itance,  hath  both  a  colon  and  cxcum,  and  yet  feeds 
on  poultry  and  other  flelh  ;  whereas  the  hedgehog, 
^vhich  has  neitlicr  colon  nor  caecum,  and  io  ought  to 
be  carnivorous,  feeds  only  on  vegetables.  Add  to 
this,  that  hogs  which  have  both,  will  feed  upon  flefli 
when  they  can  get  it ;  and  rats  and  mice,  which  have 
large  csecums,  will  feed  on  bacon  as  v.'ell  as  bread  and 
cheefe.  Laftly,  the  human  race  are  furnifhed  with 
teeth  neceffary  for  the  preparation  of  all  kinds  of  foods:; 
from  whence  it  would  feem  that  nature  intended  we 
Ihould  live  on  all.  And  as  the  alimentary  duft  in  the 
human  body  is  fitted  for  digelling  all  kinds  of  foods, 
ought  we  not  rather  to  conclude  that  nature  did  not 
intend  to  deny  us  any  ? 

It  is  no  lefs  difputed  ^vhether  mankind  were  carni' 
vorous  before  the  flood.  St  Jerome,  Chryfoliome,  The- 
odore, and  other  ancients,  maintain,  that  all  animal 
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CariioMty  j-jjo^j  ,^35  ^],g,^  forbidden  ;  which  opinion  is  alio  ftre- 
nuoufly  fupported  among  the  moderns  by  CurceUajus, 
and  refilled  by  Heidegger,  Danzius,  Bochart,  (kc. 
See  Antkdiluvians. 

CARNOiSITY  is  ufed  by  fome  authors  for  a  little 
flelliy  excrefcence,  tubercle,  or  wen,  formed  in  the 
urethra,  the  neck  of  the  bladder,  or  yard,  wliich  flops 
the  palfage  of  the  urine.— Camofitics  are  very  difficult 
of  cure  :  they  are  not  eafily  known  but  by  introducing 
!i  probe  into  the  paifagc,  which  there  meets  with  rc- 
fiAance.  They  ufually  arife  from  fome  venereal  mala- 
dy ill  managed. 

CARO,  Annib  \L,  a  celebrated  Italian  poet,  was 
bora  at  Civita  Nuovo  in  15Q,7.  He  became  fecrctary 
to  the  duke  of  Parma,  and  aftcnvards  to  Cardinal 
Farnefe.  He  was  alfo  made  a  knight  of  Malta.  He 
"trandated  Virgil's  iEneid  into  his  own  hinguage,  with 
fuch  propriety  and  elegance  of  exprclfion,  that  he  was 
allowed  by  the  beil  judges  to  have  equalled  the  origi- 
nal. He  alfo  trandated  Arillotle's  rlict-oric,  two  ora- 
tories of  Gregory  Nazianzen,  ^vith  a  difcourfe  of  Cy- 
prian. He  vv'rote  a  comedy  ;  and  a  mifcellany  of  hij  . 
poems  was  printed  at  Venice  in  15S4.  He  died  at 
Rome  in  1.566. 

CAROLINA,  a  province  of  North  America,  com- 
prehendhig  the  mofb  wellerly  part  of  Florida,  and  ly- 
ing between  29  and  36  degrees  of  N.  Lat.  It  is 
bounded  on  the  call  by  the  Atlantic,  and  on  the  ^veft 
by  the  river  MiflllTippi,  on  the  north  by  Virginia,  on 
the  fouth  by  Georgia,  and  to  the  fouth  of  Georgia  by 
the  Floridas, 

This  country  is  feated  between  the  extremities  of 
heat  and  cold,  though  the  heat  is  more  troublefome  in 
fummer  than  the  cold  in  A-.inter  ;  their  -^v  inters  being 
very  Ihort,  and  the  froily  mornings  frequently  fuc- 
ceeded  by  ^varra  days.  The  air  is  generally  ferene 
and  clear  the  greatelt  part  of  the  year  j  but  in  Fe- 
bruary and  March  the  inhabitants  have  a  cullom  of 
burning  the  ^voods,  ^vhich  caufes  fuch  a  fmoke  as  to 
ftrangers  would  feem  to  proceed  from  a  fog  or  thick- 
nefs  in  the  air.  The  fmoke  of  the  tar-kiins  likewife 
deceives  ftrangers,  and  gives  them  an  ill  opiruon  of  the 
air  of  Carolina  ;  to  which  alfo  conduces  a  cuftom  of 
the  Indians  of  fetting  fire  to  the  woods  in  their  hunt- 
ings, for  many  miles  round.  The  great  rains  are  in 
vnnter,  though  they  are  not  without  heavy  fliowers  at 
raidfumraer  ;  add  to  thefe  the  conftant  dews  that  fall 
in  the  night,  which  refrei!i  the  ground  and  fupply  the 
plants  with  moifture.  In  North  Carolina,  the  north- 
weft  winds  in  the  winter  occafion  very  pinching  wea- 
ther ;  but  they  are  not  of  long  continuance.  Weller- 
ly  winds  bring  very  pleafant  weather  ;  but  the  fouth- 
erly  are  hot  and  unwholefome,  occafioning  fevers  and 
other  diforders.  But  this  muft  be  underftood  of  fum- 
mer, for  in  winter  they  are  very  comfortable.  The 
depth  of  v\inter  is  towards  the  latter  end  of  February 
and  then  the  ice  is  not  ftrong  enough  to  bear  a  man's 
weight.  In  Auguft  and  September  there  are  fome 
times  great  ftorms  and  fqualls  of  wind,  which  are  fo 
violent  as  to  make  lanes  of  100  feet  wide,  more  or  lefs, 
through  the  \voods,  tearing  up  the  trees  by  the  roots. 
Thefe  ftorms  generally  happen  once  in  about  feven 
years  •,  and  are  attended  Vvith  dreadful  thunder,  light- 
ning, and  heavy  rains.  They  commonly  happen  about 
the^tiinc  of  the  hurricanes  which  rage  fo  fatally  among 


the  iflands  between  the  tropics  •,  and  feem  to  be  occa-    Cirolin- 
(ioned  by   them,  or   to  proceed  from  the  fame  caufe  ;  *,       ^ 

but  by  the  time  they  reach  Carolina,  their  force  is 
much  abated  ;  and  the  farther  north  they  proceed,  fo 
mucii  the  more  do  they  decreafe  in  fury.  -  The  foil  on 
the  coall  is  fandy  ;  but  farther  up,  the  country  is  fo 
fruitful  that  tliey  have  not  yet  been  at  the  trouble  to 
manure  the  land.  The  grains  moll  cultivated  are  In- 
dian corn  and  rice,  though  any  fort  will  thrive  well 
enough  ;  they  have  alio  pulfe  of  fevcral  forts,  little 
known  in  England.  All  kinds  of  garden  ftuft'  ufual  i;i 
England  arc  cultivated  here,  and  may  be  had  in  great 
plenty.  They  export  large  quantities  yearly  of  rice, 
pilch,  tar,  turpentii.e,  deer-fkins,  and  timber  for 
building ;  cypieCs,  cedar,  falTafras,  oak,  walnut,  and 
pine.  Befides  thefe,  they  alfo  fend  out  beef,  pork, 
tallow,  liiJes,  furs,  wheat,  peas,  potatoes,  honey, 
bees-wax,  myrtle-wax,  tobacco,  fnakeroot,  cotton, 
feveral  forts  ol  gnms  and  medicinal  drugs.  Indigo  is- 
alfo  cultivated  in  this  province,  but  of  an  inferior  qua- 
lity to  that  which  comes  from  the  Caribbee  iflands.  It 
halh  been  attempted  in  vain  to  cultivate  vines,  and 
produce  fdk,  in  this  country  ;  for  though  the  frofts 
here  do  not  conthiue  long  withoutv  intervals  of  warmer 
weather,  they  are  futficient  to  check  the  growth  of  the  U'liv.  HJ!. 
vine,  as  well  as  olives,  dates,  oranges,  Sic.  The  '"'^''  ^^• 
furs  are  bought  of  the  Indians  with  ^'ermilion,  lead, 
gunpowder,  coarfe  cloth,  iron,  and  fpirituous  liquors. 
As  yet  they  have  not  a  futhcient  number  of  handicrafts- 
men ;  which  renders  labour  very  dear,  and  a  fupply  of 
clothes  from  Europe  r.eceffary.  The  nfpeft  of  the 
country  is  very  fine,  being  adorned  with  beautiful  ri- 
vers and  creeks,  and  the  woods  with  lofty  timber, 
which  afford  delightful  and  pleafant  feats  for  the  plan- 
ters, and  render  the  fencing  their  lands  very  eafy. 
And  as  they  have  plenty  of  Hili,  wild-fowl,  and  vcni- 
fon,  befides  other  neceilaries  ivhich  this  countiy  pro- 
duces naturally,  they  live  eafy  and  luxurioully. 

Their  rivers  are  large,  and  navigable  a  great  many 
miles  up  the  country.  They  rife  near  the  moun- 
tains, and  abound  idth  delicate  filh,  befide  water-fowt 
of  different  kinds.  In  fome  there  are  iflands  which 
yield  good  pafture,  i\ithout  the  annoyance  of  wild 
beafts.  The  chief  mountains  are  the  Cherokee  or  Al- 
legany mountains,  which  are  fituated  north  and  north- 
weft,  five  or  fix  bundled  miles  diftant  from  the  lea. 
They  are  very  high  ;  and  abound  with  trees,  plants. 
Hones,  and  minerals,  of  different  kinds. 

This  coiintry  is  divided  into  North  and  South  Ca- 
rolina, and  Georgia  jl  each  of  which,  before  the  late 
revolution,  was  under  a  particular  governor.  The 
North  is  fubdivided  into  four  counties,  Granville,  Col- 
liton,  Berkley,  and  Craven  •,  and  South  Carolina  into 
two.  Clarendon  and  Albemarle.  This  last  is  alfo  di- 
vided into  14  parifhes  or  townftiips,  each  of  >vhich  has 
a  brick  or  timber  church.  The  former  likewife  has 
the  fame  number  of  parifhes.  Charleftown  is  tlie  ca- 
pital of  the  whole  country.  ,j. 

Carolina  was  difcovered  by  Sebaflian  Cabot  about 
the  year  1500,  in  the  reign  of  Henry  VII.  but  the 
fettling  of  it  being  neglefled  by  the  EngUfli,  a  colony 
of  French  Proteftants,  by  the  encouragement  of  Ad- 
miral Cohgni,  were  tranfported  thitlier ;  and  named 
the  place  of  their  firft  fettlement  yirx  Laro.ina,  in  ho- 
nour of  their  prince,  Charles  IX.  of  France  ;   but  ^ 
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Carolina,  a  fliort  time  that  colony  was  deilroyed  by  tke  Spa- 
*"""'  niards ;  and  no  other  attempt  was  made  by  any  Euro- 
pean poiver  to  fettle  there  till  the  year  1664,  when 
800  Englifh  landed  at  Cape  Fear  in  North  Carolina, 
and  tock  poffeffion  of  the  country.  In  1670  Cha.  II. 
of  Britain  granted  Carolina  to  the  lords  Berkely,  Cla- 
rendon, Albemarle,  Craven,  and  Aflily,  Sir  George 
Carteret,  Sir  William  Berkely,  and  Sir  John  Colliton. 
The  plan  of  government  for  this  new  colony  ■iK'as  drawn 
up  by  the  famous  Mr  Locke,  who  very  wifely  propo- 
fed  a  unjverfal  toleration  in  religious  matters.  The 
only  reftriiSlion  in  this  refpeft  was,  that  every  perfon 
claiming  the  proteftion  of  that  fettlement,  ftiould,  at 
the  nge  of  17,  rcgifter  himfelf  in  fome  particular  com- 
munion. To  civil  liberty,  however,  our  philofopher 
was  not  fo  favourable  ;  the  code  of  Carolina  gave  to 
the  eight  proprietors  who  founded  the  colony,  and  to 
their  heirs,  not  only  all  the  rights  of  a  monarch,  but 
all  the  powers  of  legiflation.  The  court,  ivhich  was 
compofed  of  this  fovereign  body,  and  called  the  Pe/a- 
linate  Cowl,  was  invefted  with  the  right  of  nominating 
to  all  empkyments  and  dignities,  and  even  of  confer- 
ring nobility  ;  but  ^vith  new  and  unprecedented  titles. 
They  were,  for  inftance,  to  create  in  each  county  two 
caaques,  each  of  whom  was  to  be  poffelTed  of  24,000 
acres  of  land;  and  a  landgrave,  who  was  to  have 
80,000.  The  peribns  on  whom  thefe  honours  fliould 
be  bellowed  were  to  compofe  the  upper  houfe,  and 
their  roffeflions  were  made  unalienable.  They  had 
only  the  right  of  farming  or  letting  out  a  third  part  of 
them  at  the  moft  for  three  lives.  The  lower  houfe 
was  compofed  of  the  deputies  from  the  feveral  counties 
and  towns.  The  number  of  this  reprefentative  body 
vras  to  be  increafed  as  the  colony  grew  more  populous. 
No  tenant  was  to  pay  more  than  about  a  fhilling  per 
acre,  and  even  this  rent  was  redeemable.  All  the  in- 
habitants, however,  both  flaves  and  freemen,  were  un- 
der an  obligation  to  take  up  arms  upon  the  firft  order 
from  the  Palatine  court. 

It  was  not  long  before  the  defe<Els  of  this  conftitu- 
tlon  became  apparent.  The  proprietary  lords  ufed 
every  endeavour  to  eilablith  an  arbitrary  government  ; 
and,  on  the  other  hand,  the  colonifts  exerted  them- 
felves  with  great  zeal  to  avoid  fervitude.  In  confe- 
quence  of  this  flruggle,  the  v;hole  province,  diffracted 
with  tumults  and  diffenfions,  became  incapable  of 
making  any  progrefs,  though  great  things  had  been 
expefted  from  its  particular  advantages  of  fituation. 
Though  a  toleration  in  religious  matters  ivas  a  part  of 
the  original  conftitution,  diffenfions  arofe  likewife  on 
that  account.  In  1705,  Carteret,  now  Lord  Gran- 
ville, who,  as  the  oldeft  of  the  proprietors,  was  fole 
governor  of  the  colony,  formed  a  defign  of  obliging 
all  the  non-conformifts  to  embrace  the  ceremonies  of 
the  Church  of  England  ;  and  this  aft  of  violence, 
though  dilavowed  and  rejefted  by  the  mother-country, 
intlamed  the  minds  of  the  people.  In  1720,  while  this 
animofity  was  ilill  fubfifting,  the  province  was  attacked 
by  feveral  band  of  favages,  driven  to  defpair  by  a 
continued  comfe  of  the  moft  attrocious  violence  and 
injuilice.  Thefe  unfortunate  wretches  were  all  put  to 
the  fword  :  but,  in  1728,  the  lords  proprietors  having 
jefufed  to  contribute  towards  the  expences  of  an  ex- 
pedition, of  which  they  were  to  (hare  the  immediate 
benefits,   were  deprived  of  their  prerogative,  except 


Lord  Granville,  who  flill  retained  his  eighth  part. 
The  reft  received  a  recompenfe  of  about  24,0001.  The 
colony  ^vas  taken  under  the  immediate  protedion  of 
the  croivn,  and  from  that  time  began  to  flourilh.  I'he 
diviiion  into  North  and  South  Carolina  now  took  place, 
and  the  fettlement  of  Georgia  commenced  in  1732. 
bee  Georgia. 

CAROLINE.     See  Carliny. 

Caroline-Books,  the  name  of  four  books,  compofed 
by  order  of  Charlemagne,  to  refute  the  fecond  council 
of  Nice.  Thefe  books  are  couched  in  very  harfli  and 
fevere  terms,  containing  120  heads  of  accufation  againft 
the  council  of  Nice,  and  condemning  the  worlhip  of 
images. 

CAROLOSTADIANS,  or  Carlostadians,  an 
ancient  feft  or  branch  of  Lutherans,  who  denied  the 
real  prefence  of  Chrift  in  the  eucharift. 

They  ^vere  thus  denominated  from  their  leader  An- 
drew Carololladius,  who  ha\'ing  originally  been  arch- 
deacon of  Witteraberg,  was  converted  by  Luther,  and 
was  the  firfl  of  all  the  reformed  clergy  who  took  a 
uife  ;  but  difagreeing  afterwards  ivith  Luther,  chiefly 
in  the  point  of  the  facrament,  founded  a  fetl  apart. 
The  Carolofladians  are  the  fame  with  what  are  other- 
wife  denominated  Sacramentarians,  and  agree  in  moft 
things  ^vith  the  Zuinglians. 

CAROLUS,  an  ancient  Englifh  broad  piece  of  gold 
ftruck  under  Charles  I.  Its  value  has  of  late  been  at 
23s.  fterling,  though  at  the  time  it  was  coined  it  is 
faid  to  have  been  rated  at  20s. 

Carolus,  a  fmall  copper  coin,  with  a  little  filver 
mixed  with  it,  ftruck  under  Charles  VIII.  of  France. 
The  carolus  was  worth  12  deniers  when  it  ceafed  to 
be  current.  Thofe  which  are  lT;ill  current  in  trade  ia 
Lorrain,  or  in  fome  neighbouring  provinces,  go  under 
the  name  of  French  fols. 

CAROTIDS  in  Analomy,  two  arteries  of  the 
neck,  which  con^xy  the  blood  from  the  aorta  to  the 
brain  ;  one  called  the  right,  and  the  other  the  left, 
carotid. 

CARP,  in  Ichihyikry,  the  Engli/h  name  of  a  fpe- 
cies  of  cyprinus.  See  CypRlNUS,  ICHTHYOI-OGY 
Indrx. 

The  carp  is  the  moft  va!uai>le  of  all  kinds  of  fifh  for 
flocking  of  ponds.  It  is  very  quick  in  its  growth, 
and  brings  forth  the  fpawn  three  times  a  year,  fo  that 
the  increafe  is  very  great.  The  female  does  not  begin 
to  breed  till  eight  or  nine  years  old  ;  lo  that  in  breed- 
ing-ponds a  fupply  rauft  be  kept  of  carp  of  that  age. 
The  beft  judges  allow,  that,  in  ftocking  a  breed- 
pond,  four  males  fhould  be  allowed  to  twelve  females. 
The  ufual  growth  of  a  carp  is  two  or  three  inches  ia 
length  in  a  year ;  but,  in  ponds  which  receive  the  fat- 
tening of  comraon-fewers,  they  have  been  known  to 
gro^v  from  five  inches  to  18  in  one  year.  A  feeding- 
pond  of  one  acre  extent  ivill  very  well  feed  300  carp 
of  three  years  old,  300  of  two  years,  and  400  of 
one  year  old.  Carp  delight  greatly  in  ponds  tliat  have 
marley  fides  •,  they  love  alfo  clay-ponds  well  ftieltered 
from  the  winds  and  grown  with  weeds  and  long  grafs 
at  the  edges,  which  they  feed  on  in  the  liot  months. 
Carp  and  tench  thrive  very  faft  in  ponds  aiKl  rivers  near 
the  fea,  where  the  water  is  a  little  brackifh  ;  but  they 
are  not  fo  ^vell  tafted  as  thofe  which  live  in  frelh  wa- 
ter. Grains,  blood,  chicktn-guts,  and  the  like,  may  at 
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times  belhio'ini  iuio  carp-ponds,  to  help  to  fatten  the 
filh.  To  make  tlicm  glow  largo  and  fat,  the  growth 
of  grafs  under  the  ivater  Ihoald  by  all  means  pofhble 
be  encouraged.  For  this  purpole,  as  the  water  de- 
cvcafes  in  the  fuminer,  the  iides  of  the  pond  left  naked 
and  diy  (hould  be  well  raked  with  an  iron  rake,  to  de- 
flroy  ail  the  weeds,  and  cut  up '  the  furfacc  of  the 
earth  ;  hay-feed  ihoald  then  be  ioww  plentifully  in 
thefe  places  ;  and  more  ground  prepared  in  the  lame 
manner,  as  the  water  falls  more  and  more  away.  By 
this  means  there  will  be  a  fine  and  plentiful  groirth  of 
young  grafs  along  the  fides  of  the  pond  to  the  water's 
edge  i  and  when  the  rains  fill  up  the  pond  again,  tliis 
will  be  all  buried  under  the  water,  and  will  make  a 
fceding-pIace  for  the  fiih  where  they  will  corae  early 
in  the  morning,  and  will  fatten  greatly  upon  what  they 
find  there. 

CARPATES,  or  Alpes  Bastarnice,  in  /fncient 
Cco^i'aphy,  a  lange  of  mountains,  running  out  fcel^veen 
Poland,  Hungary,  and  Traniylvania.  Now  called  the 
Cai-pathian  Mountains. 

CARPATHIUM  Mark,  (Horace,  Ovid)  j  the 
fea  that  wallies  the  iiland  Carputhus. 

CARPATHUS,  an  iiland  on  the  coall  of  Alia,  two 
hundred  Uadia  in  compafs,  and  an  hundred  in  length. 
Its  name  is  faid  to  be  from  its  lituation  on  tlie  coalt  of 
Caria.  It  lies  between  Rhodes  and  Crete,  in  the  fea 
which,  from  this  iiland,  is  called  the  Carpathian  fea, 
and  has  to  the  north  the  Ionian,  to  the  fouth  the 
Egyptian,  to  the  weft  tiie  Cretan  and  African  leas. 
It  is  two  hundred  furlongs  in  compafs,  and  a  hundred 
in  length.  It  had  anciently,  according  to  Strnbo,  four 
cities ;  according  to  Scylax,  only  three.  Ptolemy 
mentions  but  one,  which  he  calls  Pofidium.  This 
iiland  is  now  called  Scarpanto. 

CARP^A,  a  kind  of  dance  anciently  in  ufe  among 
tlie  Athenians  and  Magnellans,  performed  by  two 
perfons,  the  one  adling  a  labourer,  the  other  a  robber. 
The  labourer,  laying  by  his  arms,  goes  to  ploughing 
and  fowing,  ilill  looking  warily  about  him  as  if  afraia 
of  being  furprifed  :  the  robber  at  length  appears ;  and 
the  labourer,  quitting  his  plough,  betakes  himfelf  to 
his  arms,  and  fights  in  defence  of  his  oxen.  The 
whole  was  performed  to  the  found  of  flutes,  and  in 
cadence.  Sometimes  the  robber  was  overcome  and 
lometimes  the  labourer  j  the  victor's  reward  being  the 
oxen  and  plough.  The  defign  of  the  exercife  was  to 
teach  and  accuftom  the  peafants  to  defend  themfelves 
againrt  the  attacks  of  ruffians. 

CARPENTER,  a  perfon  who  praOifes  Carpen- 
try. The  word  is  formed  from  the  French  charpeii- 
tier,  which  fignifies  the  fame,  formed  of  charpetUe, 
•ivhich  denotes  timber ;  or  rather  from  the  Latin  car- 
f>tntaniis,  a  maker  of  cc/it'W/fl,  or  carriages. 

Carpenter  of  a  Ship,  an  officer  appointed  to  exa- 
mine and  keep  in  order  the  frame  of  a  (hip,  together 
ivith  her  marts,  yards,  boats,  and  all  other  wooden 
machinery.  It  is  his  duty  in  particular  to  keep  the 
(hip  tight ;  for  which  purpofe  he  ought  frequently  to 
review  the  decks  and  fides,  and  to  caulk  them  when  it 
is  neceflary.  In  the  time  of  battle,  he  is  to  examine 
up  and  down,  with  all  pofTible  attention,  in  the  lower 
apartments  of  the  (hip,  to  flop  any  holes  that  may 
have  been  made  by  (hot,  with  wooden  plugs  provided 
of  feveral  fizes. 


CARPENTRAS,  an  epilcopal  town  of  Franr^,  in 
the  department  of  Vauclufe,  and  capital  of  Venaillin, 
It  is  fubjeft  to  the  pope  •,  and  is  feated  on  tlie  river 
Aulon,  at  the  foot  of  a  mountain.  E.  Long.  5.  C.  N. 
Lat.  44.  4. 

CARPENTRY,  the  art  of  cutting,  framing,  nnd 
joining  large  pieces  of  wood,  for  the  ufcs  of  building. 
It  is  one  of  the  arts  fubfervieni  to  arciiiteiluie,  and  is 
divided  into  houfe-carpeatry  and  (hip-carpenti-y  :  the 
firlT;  is  employed  in  raifmg,  rooliug,  flooring  of  houfes, 
&.C.  and  the  fecond  in  the  building  of  (hips  f ,  barges, 
&c.  The  rules  in  carpentry  arc  much  the  fame  with 
thofe  of  .loiNERY  ;  the  only  dilFerence  is,  that  carpen- 
try is  ufed  in  the  larger  and  coaifer  work,  and  joinery 
in  the  fmaller  and  curious.  See  Centre,  Rooi',  and 
Strength  uf  MuterioL. 

CARPENTUM,  in  Antiquiiy,  a  name  common  to 
divers  forts  of  vehicles,  anlwering  to  coaches  as  well 
as  waggons,  or  even  carts,  among  us.  The  carpentum 
was  oiiginally  a  kind  of  car  or  vehicle  in  which  tlie 
Roman  ladies  were  carried  ;  tliough  in  after  times  it 
was  alfo  ufed' in  war.  Some  derive  the  word  from 
cnrro  ;  others  from  Carmcnta  tlie  mother  of  Evander, 
by  a  converfion  of  the  m  into  />. 

CARPET,  a  fort  of  covering  of  ftuff,  or  other  ma- 
terials, wrought  with  the  needle  or  on  a  loom,  which 
is  part  of  the  furniture  of  a  houfe,  and  commonly 
fpread  over  tables,  or  laid  upon  the  floor. 

Perfian  and  Turkey  carpets  are  thofe  moft  efteem- 
ed  •,  though  at  Paris  there  is  a  manufaftory  after  the' 
manner  of  Perfia,  where  they  make  them  little  inferior, 
not  to  fay  finer,  than  the  true  Perfian  carpets.  They 
are  velvety,  and  perfeftly  imitate  the  carpets  wliicii 
come  from  tlie  Levant.  There  are  alfo  carpets  or 
Germany,  feme  of  which  are  made  of  woollen  flufl^s, 
Es  ferges,  ike.  and  Called  fquare  carpets  :  others  are 
made  of  wool  alfo,  but  wrought  with  the  needle,  and 
pretty  often  embelliihed  i\i[h  filk  ;  and,  laftly,  there 
are  iome  made  of  dogs  hair.  We  have  iikewi.'e  car- 
pets made  in  Britain,  which  are  ufed  either  as  floor- 
carpets,  or  to  cover  chairs.  &c.  It  is  true,  we  are  not 
arrived  at  the  like  perfeclion  in  this  manufatSure 
wit')  our  neighbours  the  French  ;  but  may  not  this  be 
owing  to  the  want  of  a  like  public  encouragement  ? 

Carpet- A'- /^ji/j,  a  denomination  given  to  goivn-men 
and  others,  of  peaceable  profeifions,  ^vho,  on  account 
of  their  birth,  office,  or  merits  to  the  public,  or  tlie 
like,  are,  by  the  prince,  raifed  to  the  dignity  of  knight- 
hood. 

They  take  the  appellation  carpel,  becaufe  they  ufual- 
ly  receive  their  honouis  from  the  king's  hands  in  the 
court,  kneeling  on  a  carpet.  By  which  they  are  di- 
ftinguifhed  from  knights  created  in  the  camp,  or  field 
of  battle,  on  account  of  their  military  prowefs.  Car- 
pet-knights poflcfs  a  medium  between  thofe  called 
truck,  or  dwighill-kni^hts,  ivho  only  purchafe  or  merit 
the  honour  by  their  wraith,  zxiA  hmghts-lachckrs,  who 
are  created  for  their  fervices  in  the  war. 

CARPI,  a  principality  of  Ivlodena  in  Italy,  lying 
about  foiu-  leagues  from  that  city.  It  formerly  be- 
longed to  the  houfe  of  Pio ;  the  elder  fons  of  ivhich 
bore  the  title  of  Princes  of  St  Gregory.  In  tlie  be- 
ginning of  the  14th  century,  Maifroy  was  the  firft 
prince  of  Carjii ;  hut  in  the  16th,  the  emperor  Chai  le^  V. 
gave    the    principalitv   to   Alfonzo   duke  of    Ferrara. 

This 
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Ttis  nobleman,  in  recompenfe,  gave  to  Albert  Pio, 
to  whom  the  principality  of  Carpi  belonged  of  right, 
the  town  of  yaffuola  and  fome  other  lands.  Albert 
ivas,  however,  at  lall  obliged  to  retire  to  Paris  ;  where, 
being  ftrippcd  of  all  liis  eilates,  he  died  in  1338,  with 
the  reputation  of  being  one  of  the  beft  and  braved  men 
of  his  age.  The  family  of  Pio  is  j'et  in  being,  and 
continues  attached  to  the  French  court.  Some  of 
them  have  even  been  raifcd  to  the  purple,  and  ftill  make 
a  figure  in   Europe. 

Carpi,  a  town  of  Italy  in  the  djchy  of  Modena, 
and  capital  of  the  lafl  mentioned  principality.  It  has 
a  ftrong  caftle,  and  is  fituatcd  in  £.  Long.  11.  12.  N. 
Lat.  44.  45. 

Carpi,  a  toi\"n  of  the  Veronefe  in  Italy,  memorable 
for  a  viiSory  gained  by  the  Jmperialifts  o\'cr  the  French 
in  noi.  It  is  fubjecl  to  the  Venetians  :  and  is  filu- 
ated  on  the  river  Adiee,  in  E.  Lonsr.  11.  •"•?.  N.  Lat. 
45.  10. 

Cakpi,  C/fo  dc,  an  Italian  painter,  ofnoverycon- 
f.derable  talents  in  that  art,  but  remarkable  for  be- 
ing the  inventor  of  that  fpecies  of  engra%'ing  on  -wood, 
dillinguiflied  by  the  name  of  chiaro-fcuro,  in  imitation 
t.f  drawing.  This  is  performed  bv  ufing  more  blocks 
than  one  •,  and  Ugo  da  Carpi  ufually  had  three  ;  the 
firll  for  the  outline  and  dark  fliadows,  the  fecond  for 
the  lighter  Ihadows,  and  the  third  for  the  half  tint.  In 
that  manner  he  ftruck  off  prints  after  feveral  defigns, 
and  cartoons  of  Raphael  ;  particularly  one  of  the  Sibyl, 
a  Defcent  from  the  Crofs,  and  the  Hiftory  of  Simon 
the  Sorcerer.  He  died  in  1500.  This  art  was  brought 
to  a  flill  higher  degree  of  perfection  by  Balthafar  Pe- 
ruzzi  of  Siena,  and  Parmigiano,  who  publilhed  feveral 
excellent  defigns  in  that  manner. 

Carpi,  Girolamo  da,  hillory  and  portrait  painter, 
was  bom  at  Ferrara  in  1501,  and  became  a  difciple  of 
Garofala.  AMien  he  quitted  that  mafter,  he  devoted 
his  whole  time,  thoughts,  and  3tLention,  to  ftudy  the 
ivorks  of  Correggio,  and  to  copy  them  with  a  mofl 
critical  care  and  obfenation  5  in  which  labour  he  fpent 
ieveral  years  at  Parma,  Modena,  and  other  cities  of 
Italy,  -(vhere  the  bell  works  of  that  exquifite  painter 
were  preferved.  He  acquired  fuch  an  excellence  in 
the  imitation  of  Correggio's  ftyle,  and  copying  liis 
pielures,  that  many  paintings  finillied  by  him  were  ta- 
ken for  originals,  and  not  only  admired,  but  were  ea- 
gerly purchafed  by  the  connoilVeurs  of  that  time.  Nor 
is  it  improbable  that  feveral  of  the  paintings  of  Giro- 
lamo de  Carpi  pafs  at  this  day  for  the  genuine  work  of 
Correggio  himfelf.     He  died  in  1356. 

CARPINUS,  the  Horn-beam.  See  Botany  Ind.x. 
CARPOBALSAM,  in  the  Materia  Medwa,  the 
fruit  of  the  tree  which  yields  the  true  oriental  balfam. 
The  carpobalfam  is  ufed  in  Egypt,  according  to  Prof- 
per  Alpinus,  in  all  the  intentions  in  which  the  balfam 
itfelf  is  applied  :  but  the  only  ufe  the  Europeans  make 
of  it  is  in  Venice  treacle  and  mithridate  :  and  in  thefe 
not  a  great  deal,  for  cobubs  and  juniper-berries  are  ge- 
nerally fubflituted  in  its  place. 

CARPOCRATIANS,  a  branch  of  the  ancient 
Gnoiiics,  fo  called  from  Carpocra:es,  who  in  the  fe- 
cond century  re^aved  and  improved  upon  the  errors 
of  Simon  Magus,  Menander,  Saturninos,  and  other 
Gnofiics.  He  ornied,  ^nth  them,  one  fole  principle 
and  father  of  all  things,  wliofe  name  as  well  as  nature 
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was  uiiknc-vn.     The  word,  he  taught,  ivas  created  by    CarpoIit'aF. 
angels,  vallly  inferior  to  the  firft  principle.      He   op-  |l 

ppfed  the  divinity  of  Jefus  Chrift  ;  making  him  a  mere  ti^rravelra. 
man,  begotten  carnally  on  the  body  of  Mary  by  Jo- 
feph,  though  pollened  of  uncommon  gifts  ^ylucli  fet 
him  above  other  creatures.  He  inculcated  a  commu- 
nity of  women  ;  and  taught,  that  the  foul  could  not 
be  purified,  till  it  had  committed  all  kinds  of  abomi- 
nations, making  that  a  neceffary  condition  of  perfec- 
tion. * 

CARPOLITI,  or  Fruit-stone  Rocks  of  tlic 
Germans,  are  compofed  of  a  kind  of  jafper,  of  the 
nature  of  the  amygdaloides,  or  almond-lloncs.  Bcr- 
trmd  afierts  that  the  latter  are  thofe  which  appear 
to  be  compofed  of  elliptical  pieces  like  petrified  al- 
monds, though,  in  trnth,  they  are  only  fmall  oblov.g 
pieces  of  calcareous  ftone  rounded  by  attrition,  and 
fometimes  fmall  muflel-fhells  connefted  by  a  ftony  con- 
cretion. The  name  .of  Carpolithi,  however,  is  givtu 
in  general  by  writers  on  foffils  to  all  forts  of  llonv 
concretions  that  have  any  refemblance  to  fruit  of  what- 
ever kind. 

C-\RPUS,  the  wrist.     See  Anatomy  Index. 
CARR,   a     kind    of  rolling   throne,    ufed     in    tri- 
umphs, and   at   the   fplendid   entries   of  princes.     See 
Chariot. 

The  ^'.ord  is  from  the  ancient  Gauli.li,  or  Celtic. 
Carr  ;  mentioned  by  Cjefar,  in  liis  Commentaries,  un- 
der the  name  Carrus.  Plutarch  relates,  that  Camillus 
having  entered  Rome  in  triumph,  mounted  on  a  carr 
dra^^^l  by  four  ^^'ufr  horfes,  it  ^vas  looked  on  as  too 
haughty  an  innovaflbn. 

Carr  is  alfo  ufed  for  a  kind  of  light  open  chariot. 
The  carr,  on  medals,  drawn  either  by  horfes,  lions, 
or  elephants,  ufually  fignifies  either  a  triumph  or  an 
apotheofis  :  fometimes  a  proceflion'of  the  images  of 
the  gods  at  folemn  fupplication,  and  fometimes  "of 
thofe  of  fome  illudrious  family  at  a  fiuieral.  The  carr 
covered,  and  draivn  by  mules,  only  fignifies  a  confe- 
cration,  and  the  honour  done  any  one  of  having  his 
image  carried  at  the  gates  of  the  circus.  See  Conse- 
cration, &c. 

C-\RR AC,  or  Carraca,  a  name  given  by  the  Por- 
tuguefe  to  the  veffels  they  fend  to  Brafil  and  the  Eail 
Indies  ;  being  very  large,  round  built,  and  fitted  far 
fight  as  well  as  burden.  Their  capacity  lies  in  their 
depth,  wliich  is  very  extraordinary'.  They  are  nar- 
roiver  above  than  underneath,  and  have  fometimes  fe- 
ven  or  eight  floors  ;  they  carry  about  2000  tons,  and 
are  capable  of  lodging  2000  men  ;  but  of  late  they  are 
little  ufed.  Formerly  they  were  alfo  in  ufe  among 
the  knights  of  Rhodes,  as  well  as  among  the  Ge- 
noefe,  and  other  Italians.  It  is  a  cuftom  among  the 
Portuguefe,  when  the  carracs  retiirned  from  India,  not 
to  bring  any  boat  or  floop  for  the  fer\-ice  of  the  fliip 
beyond  the  ifland  of  St  Helena  ;  at  which  place  they 
fink  them  on  purpofe  ;  in  order  to  take  from  the  crew 
all  hopes  or  polfibility  of  faving  themfelvcs,  in  cafe  of 
Ihipwreck. 

CARRARA  MARBLE,  among  our  our  artificers,  the 
name  of  a  fpecies  of  wliite  marble,  which  is  called  ma/-- 
mor  lunensr,  and  li^ustnum  by  the  ancients  :  it  is  dillin- 
guilhed  from  the  Parian,  now  called  the  ilatuary  mar- 
ble, by  being  harder  and  lefs  bright. 

CARRAVEIRA  a  town   of    Turkey  in  Europe, 
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Curiiage     with  a  Greek  archbiilwp's  fee.     E.  Long.   22.  23.  N. 
Lat.  40.  27. 

CARRLiGE,   a  vehicle  ferving   to  convey  pciTons, 
J  goods,  meichandifes,  .and  other  tilings,  from  one  place 
to  another. 

For  the  conftruiflion  and  mechanical  principles  of 
ivheel-carriage'i,  fee  Mechanics. 

Carriack  ',f  a  Cannon,  the  frame  or  timber-work  on 
which  it  is  mounted,  ferving  to  point  it  for  (hooting, 
or  to  carry  it  from  one  place  to  another.  It  is  made  of 
tivo  planks  of  wood,  commonly  of  one-half  the  length 
of  the  gun,  called  the  cheeks,  and  joined  by  three 
wooden  tranfams,  llrenglhened  with  three  bolts  of  iron. 
It  is  mounted  on  two  wheels,  but  on  a  march  has  two 
fore-wheels  with  limbers  added.  The  principal  parts 
of  a  carriage  are  the  cheeks,  tranfum,  bolts,  plates, 
trainbands,  bridges,  bed,  hooks,  trunnion  holes,  and 
capfquare. 

B/oCif'-CARRlAGE,  a  cart  made  on  purpofe  for  carry- 
ing mortars  and  their  beds  from  place  to  place. 

T'/v/ci'-CARRIAGE,  two  fhort  planks  of  wood,  fup- 
ported  on  two  axletrees,  having  four  trucks  of  folid 
Tvood  for  carrying  mortars  or  guns  upon  battery,  where 
their  own  carriages  cannot  go.  They  are  drawn  by 
men. 

CARRICK,  the  foulhem  divifion  of  the  Ihire  of 
Ayr  in  Scotland.  It  borders  on  Galloway  ;  ftretches 
32  miles  in  length  •,  and  is  a  hilly  coimtry  fit  for  pa- 
fturage.  I'he  chief  rivers  are  the  Stinchar  and  Gir- 
van,  both  abounding  mth  falmon.  Here  are  alfo  feve- 
ral  lakes  and  forefts  ;  and  the  people  on  the  coaft  em- 
ploy themfelves  in  the  herring-filhery,  though  they 
have  no  harbour  of  any  confequence.  The  only  to^vns 
of  this  dillritl  are  Girvan  and  Ballantrae  ;  the  former 
at  the  mouth  of  the  river  of  the  fame  name,  and  the 
latter  at  the  mouth  of  the  Stinchar ;  and  Maybole,  an 
inland  town.  The  prince  of  Wales,  as  prince  of  Scot- 
land, is  earl  of  Carrick. 

Carrick  on  the  Sure,  a  town  of  Ireland,  in  the  coun- 
ty of  Tipperary  and  province  of  Munller.  W.  Long. 
7.  14.  N.  Lat.  52.  l(j. 

CA%K\CK-Fergus,  a  town  of  Ireland,  in  the  county 
of  Antrim  and  province  of  Ulller.  It  is  a  town  and 
county  in  itfelf,  and  fends  two  members  to  parliament. 
It  is  very  rich  and  populous,  ivith  a  good  harbour ; 
and  is  governed  by  a  mayor,  recorder,  and  (heriffs. — It 
has,  however,  been  of  far  greater  confequence  than  at 
prefent,  as  appears  from  the  mayor  having  been  admi- 
ral of  a  confiderable  extent  of  coaft  in  the  counties  of 
Down  and  Antrim,  and  the  corporation  enjoying  the 
cuftoms  paid  by  all  veflels  within  tliefe  bounds,  the 
creeks  of  Belfaft  and  Bangor  excepted.  This  grant 
was  repurchafed,  and  the  cuftomhoufe  transferred  to 
Belfaft. — Here  is  the  llieleton  of  a  fine  houfe  built  by 
Lord  Chichefter  in  the  reign  of  James  I.  an  old  Go- 
thic church  with  many  family  moruments,  and  a  \'ei'y 
large  old  caftle.  The  town  was  formerly  waUed  round, 
and  fome  part  of  the  walls  is  ftill  remaining  entire. — 
Carrick-fergus  is  feated  on  a  bay  of  the  fame  name  in 
the  Irifli  channel ;  and  is  noted  for  being  the  landing 
place  of  King  William  in  1690.  Here  alfo  Thurot 
made  a  defcent  in  1759,  took  pofleflion  of  the  caftle, 
and  carried  away  hoftages  for  the  ranfora  of  the  town  ; 
but  being  foon  after  purfiied  by  Commodore  Elliot,  his 
three  ftiips  were  taken,  and  he  himfelf  was  killed. 
Vol.  V.  Part  I, 
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CARRIER,  is  a  perfon  that  carries  goods  for  others 
for  liirc.  A  common  carrier,  having  the  charge  and 
cariiage  of  goods,  is  to  anfvver  for  the  fame,  or  the 
value,  to  the  owner.  And  where  goods  are  deli- 
vered to  a  carrier,  and  he  is  robbed  of  them,  he 
fliall  be  charged  and  anfwer  for  them,  becaufe  of  the 
hire.  If  a  common  carrier,  who  is  offered  his  hire, 
and  who  lias  convenience,  refiifes  to  carry  goods,  he 
is  liable  to  an  aftion,  in  the  f.ime  manner  as  an  inn- 
keeper who  refufes  to  entertain  a  gueft.  See  As- 
sumpsit. 

One  brought  a  box  to  a  carrier,  ivith  a  large  funi  of  Jaf>b's 
money,  and  the  carrier  demanded  of  the  o^vncr  what  ^•''w.  £>iil- 
was  in  it  ;  he  anfwered,  that  it  was  filled  with  filks, 
and  fuch  like  goods  :  upon  which  the  canier  took  it, 
and  was  robbed,  and  adjudged  to  make  it  good  ;  but 
a  fpecial  acceptance,  as,  l>rovi.icd  there  is  no  charge  of 
money,  ^vould  have  excufed  the  carrier. — A  perfon  de- 
livered to  a  carrier's  book  keeper  two  bags  of  money 
fealed  up,  to  be  carried  from  London  to  Exeter,  and 
told  him  that  it  was  2001.  and  took  his  receipt  for 
the  fame,  with  promife  of  delivery  for  10s.  per  cent 
carriage  and  ri£k  :  though  it  be  proved  that  there  was 
400l.  in  the  bags,  if  the  carriage  be  robbed,  he  fliall 
anfwer  only  for  2001.  becaufe  there  was  a  particu- 
lar undertaking  for  that  fum  and  no  more  ;  and  his  re- 
^vard,  which  makes  him  anfwerable,  extends  no  farther. 
If  a  common  carrier  loofes  goods  which  he  is  intrutted 
to  carry,  a  fpecial  action  on  the  cafe  lies  agaiiift  him, 
on  the  cuftom  of  the  realm,  and  not  trover  ;  and  to  of 
a  common  carrier  by  boat.  An  adion  will  lie  againlt 
a  porter,  carrier,  or  barge-man,  upon  his  bare  receipt  of 
the  goods,  if  they  are  loft  through  negligence.  AJfo 
a  lighter-man  fpoiling  goods  he  is  to  carry,  by  letting 
water  come  to  them,  aflion  of  the  cafe  lies  againft  him, 
on  the  common  cuftom. 

Carrier  Pigeon,  or  courier-pigeon,  a  fort  of  pigeon 
ufed,  ^vhen  properly  trained,  to  be  fent  ^\ith  letters 
from  one  place  to  another.      See  Columba. 

Though  you  carry  thefe  birds  hood-winked,  20,  • 
30,  nay,  (jO  or  100  miles,  they  vnW  find  their  way  in 
a  very  little  time  to  the  place  ^^here  they  were  bred. 
They  are  trained  to  this  fervice  in  Turkey  and  Perin  : 
and  are  carried  firll,  while  young,  ftiort  flights  of  half 
a  mile,  afterwards  more,  till  at  length  they  will  re- 
turn from  the  fartheib  part  of  the  kingdom.  Every  • 
bafhaw  has  a  balket  of  thefe  pigeons  bred  in  the  fera- 
glio,  which,  upon  any  emergent  occafion,  as  in  infur- 
redtion,  or  the  like,  he  difpatches,  with  letters  braced 
under  the  wings,  to  the  feraglio  ■,  which  proves  a  more 
fpecdy  method,  as  ^vell  as  a  more  lafe  one,  than  any 
other  ;  he  fends  out  more  than  one  pigeon,  however, 
for  fear  of  accidents.  Lithgoiv  alTures  us,  that  one  of 
thefe  birds  will  carry  a  letter  from  Babylon  to  Aleppo, 
v.hlch  is  30  days  jouniey,  in  4S  hours.  This  is  alfo  a 
very  ancient  practice  :  Hirtius  and  Brutus,  at  the  fiege  ' 
of  Modena,  held  a  correfpondence  with  one  another  by 
means  of  pigeons.  And  Ovid  tells  us,  that  Taui'of- 
tlienes,  by  a  pigeon  ftained  with  purple,  gave  notice  to 
his  father  of  his  vidory  at  the  Olympic  Games,  fend- 
in<T  it  to  him  at  j'Egina. 

In  modern  times,  the  moft  noted  were  the  pigeons  of 
Aleppo,  which  ferved  as  couriers  at  Alexandretta  and 
Bagdad.  But  this  ufe  of  them  has  been  laid  afide  for 
the  lull  30  or  40  years,  becaufe  the  Curd  robbers  kill- 
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ed  tlie  pigeons.  The  manner  of  fending  advice  by 
them  was  this  :  they  took  pairs  which  had  young  ones, 
aud  carried  them  on  horfeback  to  the  place  from  whence 
they  willied  them  to  return,  taking  care  to  let  them 
have  a  full  vien-.  Wlien  the  ne^vs  arrived,  the  cor- 
refpondent  tied  a  billet  to  the  pigeon's  foot,  and  let 
her  loofe.  The  bird,  impatient  to  fee  its  young,  flew 
off  like  lightning,  and  arrived  at  Aleppo  in  ten  hours 
from  Alexandretta,  and  in  two  days  from  Bagdad.  It 
was  not  difficult  for  them  to  find  their  ^vay  back,~  Cnce 
Aleppo  mav  be  difcovered  at  an  immenfe  diftance. 
This  pigeon  has  nothing  peculiar  in  its  form,  except  its 
noftrils,  ivhich,  inllead  of  being  fmooth  and  even,  are 
fwelled  and  rough. 

CARRON,  a  fmall  but  remarkable  river  in  Scot- 
.lar.d,  rifing  about  the  middle  of  the  ifihraus  between 
the  friths  of  Forth  and  Clyde.  Both  its  fource,  and 
the  place  ivhere  it  emptieth  itfelf  into  the  fea,  are 
within  the  fliire  of  Stirling,  which  it  divides  into  two 
nearly  equal  parts.  The  whole  length  of  its  courfe, 
which  is  from  \veft  to  eaft,  is  not  above  14  miles. 
It  falls  into  the  frith  of  Forth  about  three  miles  to  the 
north-eaft  of  Falkirk.  The  ftream  thereof  is  but 
fmall,  and  fcarcely  deferves  the  notice  of  a  traveller ; 
yet  there  is  no  river  in  Scotland,  and  feiv  in  the 
whole  iiland  of  Britain,  ■\vhofe  banks  have  been  the 
fcene  of  fo  many  memorable  tranfaflions.  When  the 
Roman  empire  was  in  all  its  glory,  and  had  its  eaftem 
frontiers  upon  the  Euphrates,  the  banks  of  Carron 
were  its  boundaries  upon  the  north-weft  ;  weft  for  the 
wall  of  Antoninus  *,  which  was  raifed  to  mark  the 
limits  of  that  mighty  ejnpire,  flood  in  the  neighbour- 
hood of  this  river,  and  ran  parallel  to  it  for  ieveral 
miles. 

Near  the  middle  of  its  courfe,  in  a  pleafant  valley, 
fland  two  beautiful  mounts,  called  the  Hi7/s  of  Dtitii- 
pcice,  which  are  taken  notice  of  by  moft  of  the  Scot- 
dfti  hiftorians  as  monuments  of  great  antiquity.  The 
whole  fti-ufture  of  thefe  mounts  is  of  eartb  ;  but  they 
are  not  both  of  the  fame  form  and  dimenfions.  The 
more  eafterly  one  is  perfectly  round,  refembling  an 
oven,  and  about  fifty  feet  in  height  :  And  that  this  is 
an  artificial  work  does  not  admit  of  the  leaft  doubt ; 
but  we  cannot  aflirm  the  fame,  ivith  equal  certainty, 
of  the  other,  though  it  has  been  generally  fuppofed 
to  be  fo  too.  It  bears  no  refemblance  to  the  eaftem 
one  either  in  Ihape  or  fize.  At  the  foundation  it  is 
nearly  of  a  triangular  form ;  but  the  fuperftrudlure  is 
quite  irregular  j  nor  does  the  height  thereof  bear  any 
proportion  to  the  extent  of  its  bafe.  Thefe  mounts 
are  now  planted  vvith  firs,  which,  with  the  parifli- 
church  of  Dunipace  ftanding  in  the  middle  bet^veen 
them,  and  the  river  running  hard  by,  give  this  valley 
a  very  romantic  appearance.  The  common  account 
given  of  thofe  mounts  is,  that  they  v.ere  erefted  as 
monuments  of  a  peace  concluded  in  that  place  be- 
tween tile  Romans  and  the  Caledonians,  and  that  their 
name  partakes  of  the  language  of  both  people  ■,  Dun 
fignifiying  a  hill  in  the  old  language  of  this  iiland,  and 
Pax  "'peace"  in  the  language  of  Rome.  The  com- 
pound word,  Dutiiftace,  fignifies  "  the  hills  of  peace." 
And  ive  find  in  liiftory,  that  no  lefs  than  three  treaties 
of  peace  were  at  different  periods  entered  into  between 
the  Romans  and  Caledonians ;  the  firft  by  Severus 
sbout  the  year  210;  tlie  fecond  foon  after,  by  his  fon 


Caracalla ;  and  the  third,  by  the  ufurpcr  Caraufius,  Ca-roa, 
about  the  year  2S0  ;  but  of  which  of  thefe  treaties  '  '  >  •* 
Dunipace  is  a  monument,  we  do  not  pretend  to  deter- 
mine. If  the  concurring  teftimony  of  hi '.orians  and 
antiquaries  did  not  agree  in  giving  this  original  to  thefe 
mounts,  we  would  be  tempted  to  conjedure  that  they 
are  fepulchral  monuments.  Human  bones  and  urns 
have  been  dilcovered  in  earthen  fabrics  of  this  kind 
in  many  parts  of  this  iftand,  and  the  little  mounts  or 
barrows  which  are  fcattered  in  great  numbers  about 
Stonhenge  in  Salilhury  plain  are  generally  fuppofed  to 
have  been  the  fepulchres  of  the  ancient  Britons.  See 
Barrows. 

From  the  valley  of  Dunipace,  the  river  runs  for 
forae  lime  in  a  deep  and  hollow  channel,  with  deep 
banks  on  both  fides  ;  here  it  pafles  by  the  foundations 
of  the  ancient  Roman  bridge  ;  not  far  from  which, 
as  is  generally  thought,  was  the  fcene  of  the  memo- 
rable conference  benn.xt  the  Scotilh  patriot  William 
Wallace  and  Robert  Bruce,  father  to  the  king  of  that 
name,  which  fir  •  opened  the  eyes  of  the  latter  to  a 
juft  view  both  of  his  own  true  Intereft  and  that  of  his 
country. 

After  the  river  has  left  the  village  and  bridge  of 
Larbert,  it  foon  comes  up  to  another  fmaller  valley, 
through  the  midll  of  which  it  has  now  worn  out  to 
itfelf  a  ftraight  channel,  whereas,  in  former  ages, 
it  had  taken  a  confiderable  compafs,  as  appears  by 
the  track  of  the  old  bed  which  is  ftill  vifible.  The 
high  and  circling  banks  upon  the  fouth  fide  give  to 
this  valley  the  appearance  of  a  fpacious  bay  ;  and, 
according  to  the  tradition  of  the  country,  there  was 
once  an  harbour  here  •,  nor  does  the  tradition  feem 
altogether  groundlefs,  pieces  of  broken  anchors  having 
been  found  here,  and  fome  of  them  within  the  me- 
mory of  people  yet  alive.  The  ftream  tides  would 
flill  flow  near  the  place,  if  they  were  not  kept  back 
by  the  dam-head  built  acrofs  the  river  at  Sterhoufe  j 
and  there  is  reafon  to  believe,  that  the  frith  tlo^ved 
confiderably  higher  in  former  ages  than  it  does  at 
preicnt.  In  the  near  neighbourhood  of  this  valley, 
upon  the  foulh,  Hands  the  ruins  ot  ancient  Camelon  ; 
which,  after  it  was  abandoned  by  tlie  Romans,  iras 
probably  inhabited,  for  fome  ages,  by  the  natives  of  the 
country. 

Another  ancient  monument,  called  Arthur's  Oven, 
once  Hood  upon  the  banks  of  the  Carron  :  but  was,  i\ith 
a  fpirit  truly  Gothic,  entirely  demoliflied  about  40 
years  ago.  The  corner  of  a  fmall  inclofure  between 
Stenhoufe  and  the  Carron  iron-ivorks,  is  pointed  out 
as  the  place  of  its  fiturdion.  This  is  generally  fuppo- 
fed to  have  been  a  Roman  work  :  though  it  is  not 
eafy  to  conceive  what  could  be  their  motive  for  ereft- 
ing  fuch  a  fabric,  at  fo  great  a  diftance  from  any  other 
of  their  works,  and  in  a  fpot  which  at  that  time  muft 
ha^e  been  very  remote  and  unfrequented.  The  form 
of  it  is  faid  to  have  been  perfeftly  round,  and  rifing 
perpendicular  for  fome  yards  at  firft,  but  afterwards 
gradually  contrafted,  till  it  terminated  in  a  narrow  ori- 
fice at  the  top.  Antiquaries  are  not  agreed  whether 
it  had  been  a  temple,  or  a  '  rophy,  or  a  maufoleum  ;  but 
the  moll:  common  opinion  i:.  that  it  had  been  a  temple, 
and  Buchanan  thinks,  a  temple  of  Terminus.  Heftor 
Boetius  fays,  that  there  were  benches  of  ftone  all  around 
it  upon  the  infide  ;  and  that  there  had  been  a  large 
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ftone  for  facrificing  upon,  or  an  altar,  upon  the  fouth 
fide. 

As  the  Carron  extends  over  the  half  of  the  ifthmus, 
and  runs  fo  near  the  ancient  bouTidaries  of  the  Ro- 
man empire,  the  adjacent  country  fell  naturally  to 
be  the  fcene  of  many  battles  and  rencounters.  Hif- 
torians  mention  a  bloody  battle  fought  near  the  river 
between  the  Romans  and  the  confederate  army  of  the 
Scots  and  Pifts  in  the  beginning  of  the  5th  century. 
The  fcenes  of  fome  of  OlTian's  poems  were,  in  the  opi- 
nion of  the  tranflator,  upon  the  banks  of  this  river. 
Here  Fingal  fought  ^vith  Caracal,  the  fon  of  tile  kin^ 
of  the  world,  fuppofed  to  have  been  the  fame  with 
Caracalla,  the  fon  of  the  Roman  emperor  Severus. 
Here  alfo  young  Ofcar  the  fon  of  OlTian,  performed 
fome  of  his  heroic  exploits.  Hereabout  was  the 
flream  of  Crona,  celebrated  in  the  ancient  compofi- 
tions  of  the  Gaelic  bard  ;  poflibly  that  no\v  called 
the  water  of  Bonny,  wliich  runs  in  the  neighbour- 
Ijood  of  the  Rom.an  wall,  and  difchargeth  itfelf  into 
the  Carron  at  Dunipace.  In  thofe  poems,  mention  is 
made  of  a  green  vale  upon  the  banks  of  this  river, 
with  a  tomb  ftanding  in  the  middle  of  it,  where 
young  Ofcar's  party  and  the  warriors  of  Caros  met. 
We  only  take  notice  of  this  as  it  ftrengthens  the 
conjedlure  hazarded  above,  that  the  mounts  of  Du- 
nipace, efpecially  the  more  eafterly  of  them,  were  fe- 
pulchral  monuments. — About  the  diflance  of  half  a 
mile  from  the  river,  and  near  the  town  of  Falkirk, 
lies  the  field  of  that  battle  which  ivas  fought  by  Wil- 
liam Wallace  and  the  EngUlh  in  the  begi:;ning  of  the 
14th  century.  It  goes  by  the  name  of  Graham's  muir, 
from  the  valiant  John  Graham,  who  fell  there,  and 
whofe  grave-ftone  is  ftill  to  be  feen  in  the  chiurch-j  ard 
of  Falkirk. 

The  river  Carron,  though  it  has  long  Ciice  ceafed 
to  roll  its  ftream  amidft  the  dm  of  arms,  Hill  preferves 
its  fame,  by  lending  its  aid  to  trade  and  manufaftures  j 
(fee  the  next  article.) — The  river  is  navigable  for  fome 
miles  near  its  mouth,  and  a  confiderable  trade  is  carried 
on  upon  it  by  fmall  craft  j  for  the  convenience  of  which, 
its  channel  has  of  late  years  been  Itraightened  and 
much  Ihortened,  and  the  great  Canal  *  has  its  entrance 
from  it. 

Carron- f'^rl/,  a  large  iron-foundery,  two  miles 
north  from  Falkirk  in  Scotland.  They  are  conveni- 
ently fituated  on  the  banks  of  the  Carron,  three  miles 
above  its  entry  into  the  frith  of  Forth.  Above  100 
acres  of  land  have  been  converted  into  refervoirs  and 
fools,  for  water  diverted  from  the  river,  by  magnifi- 
cent dams  built  above  two  miles  above  ttie  works,  which, 
after  turning  IS  large  wheels  for  the  feveral  purpofes  of 
the  manufadlure,  falls  into  a  tide-navigation  that  con- 
veys their  callings  to  the  fea. 

Thefe  works  are  the  greatell  of  the  kind  in  Europe, 
and  were  eifabliihed  in  1760.  At  prefent,  the  build- 
ings are  of  vaft  extent ;  and  the  machinery,  conltruc- 
ted  by  Mr  Smeaton,  is  the  firil  in  Britain,  both  in 
elegance  and  correftnefs :  there  are  1600  men  em- 
ployed, to  whom  is  paid  weekly  above  650l.  flerling  j 
which  has  greatly  enriched  the  adjoining  country ; 
6500  tons  of  iron  are  fmelted  annually  from  the 
mineral  with  pit-coal,   and  call  into  cannon,    cyhn- 

ders,   &c In  the   founding  of  cannon,  thefe  works 

have  lately  anived  at  fuch  perfe£Uon,  that  they  make 
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above   5000  pieces  a-year,   many    of    whicTi  are  ex-    Cirronade 
ported  to  foreign  ftates  ;    and  their  guns  of  neiu  con-  || 

slruction  are  the  lighteft  and  neateli  now  ia  ufe,  not 
excepting  brafs  guns ;  the  32  pounder  fiiip-gun 
■weighing  42  hundred  weight,  the  0  pounder  8  hun- 
dred-weight and  one-half,  and  the  other  caUbers  in 
proportion. 

The  prefent  proprietors  are  a  chartered  company, 
with  a  capital  of  150,0001.  (lerhng,  a  common  feal, 
&c.  but  their  ilock  is  confined  to  a  very  few  individuals. 

CARRONADE,  a  (hort  kind  of  ordnance,  capa- 
ble of  carrying  a  large  ball,  and  ufeful  in  clofe  engage- 
tnents  at  fea.  It  takes  its  name  from  Carron,  the 
place  where  this  fort  of  ordnance  was  firrt  made,  or 
the  principle  applied  to  an  improved  conftruflion.  See 
the  article  Gunnery. 

CARROT.     See  Daucus,  Botany  Tndex. 

Deadly  Carrot.     See  Thapsia,  Botany  Itidex. 

CARROUSAL,  a  courfe  of  horfes  and  chariots, 
or  a  magnificent  entertainment  exhibited  by  princes 
on  fome  public  rejoicing.  It  confifts  in  a  cavalcade  of 
feveral  gentlemen,  richly  dreiTed  and  equipped  after 
the  manner  of  ancient  cavaliers,  divided  into  fqua- 
drons  meeting  in  fome  public  place,  and  praiSJfing 
jufts,  tournaments,  &c. — The  lail  carroufals  were  in 
the  reign  of  Louis  XIV. — The  word  comes  from  the 
Italian  world  carosel/o,  a  diminutive  oicarrt,  "  chariot." 
Tertullian  afcribes  the  invention  of  carroufals  to  Circe ; 
and  will  have  then  inllituted  in  honour  of  the  Sun,  her 
father ;  whence  fome  derive  the  word  from  carnir,  or 
carrus  so/is:  The  Moors  introduced  ciphers,  liveries, 
and  other  ornaments  of  their  arms,  with  trappings.  Sic. 
for  their  horfes.     The  Goths  added  crefts,  plumes,  &c. 

CARRUCA,  in  /Jntiquily,  a  fplendid  kind  of  carr,  . 
or  chariot,   mounted  on  four  wheels,   richly  decorated 
with  gold,   filver,   ivory,    &.c.  in  wliich  the  emperors, 
fenators  and  people  of  condition,   were  carried.     The 
word  comes  from   the   Latin   carrus,  or  Britilh   carr, . 
which  is  ftill  the  Iriih  name  for  any  wheel-carriage. 

Carruca,  or  Coritci,  is  alfo  uled  in  middle  age 
writers  for  a  plough. 

Carruca,  or  Caruca,  alfo  was  fometimes  ufed  for 
carrucata.     See  Carrucate. 

CARRUCAGE  (carucagiiim),  a  kind  of  tax  an- 
ciently  impofed  on  every  plough,  for  the  pubHc  fer\'icc. 
See  Carrucate  and  Hidage,. 

CaRRUCAge.    Canicage,    cr    Ca'-un^e,  in   hulhand- 
ry,   denotes  the  ploughing  of  ground,  either  ordinary, . 
as  for  grain,  hemp,  and  Hax  •,    or  extraordinary,  as  for 
woad,  dyers  weed,  rape,  and  the  like. 

CARRLTCATE,  [carrucam),  in  our  ancient  laws- 
and  hillory,  denotes  a  plough  land,  or  as  much  arable 
ground  as  can  be  tilled  in  OTie  year  with  one  plough. 

In  Doomfday  Inquifition,  the  arable  land  is  eltima- 
ted  in  carrucates,  the  pafture  in  hides,  and  meadow  in 
acres.  Skene  makes  the  carrucata  the  fame  with  hilda, 
or  bidti  term  ;  Littleton  the  fame  ivith  foe. 

The  meafure  of  a  carrucate  appears  to  have  diflfer- 
ed  in  refpeft  of  place  as  well  as  time.  In  the  reign 
of  Richard  I.  it  was  eftimated  at  £0  acres,  and  in  an-  • 
other  charter  of  the  fame  reign  at  100  acres  :  in  the 
time  of  Edward  I.  at  ISO  acres ;  and  in  the  23d  of 
Edward  III.  a  carrucate  of  land  in  Burcefter  contained 
112  acres,  and  in  Middleton  150  acres. 

B^  a  ftatute  under  WiUiam  III.  for  charging  per- 
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C  irrying      fons  lo  Uie  repaii-  of  the  high^vays,  a  plough-land  is  rated 
11  at  fifty  pounds  per   annum,  and  may  contain  houfes, 

^^^''''■''"-  ,  milk,  \vood,  pnlhive,  &c. 

'  CARRYING,  in  F<//irj';n,  fignifies  a  ha-vk's  flying 

an-av  ivith  the  quarry.  Carrying  is  one  of  the  ill  quali- 
ties of  a  h.awk,  which  ftie  acquires  either  by  a  dillike  of 
the  falconer,  or  not  being  futhciently  Isroke  to  the  lure. 
Carrying,  among  huntlmen.  When  a  hare  runs 
on  rotten  ground  (or  even  lometlmes  in  a  froft),  and 
it  (licks  to  her  feet,  they  hy  (he  carries. 

Carrying,  among  riding-ma fters.  A  horfe  is  faid 
lo  carry  low,  when  having  naturally  an  ill-iliaped  neck, 
he  lowers  his  head  too  much.  All  horfes  that  arm 
theriifclves  carry  low,  hut  a  horfe  may  carry  low  with- 
out arming.  A  French  branch  or  'gigoi.  is  prefcribed 
as  a  remedy  againil  carrying  low. 

A  horle  is  faid  to  carry  ^vell,  ivhen  his  neck  is  rai- 
fed  or  arched,  and  he  holds  his  head  high  and  firm, 
without  conilraint. 

Carrying  Wind,  a  term  ufed  by  our  dealers  in  hor- 
fes to  exprefs   fuch  a  one   as   frequently  tolTes  his  nofe 
as  high  as  his  ears,  and   does  not   carry  handfomely. 
'    'J'his  is  called  carrfing  wind ;  and   the  difference  be- 
tween  carrying  in   the  wind,  and  beating   upon   the 

■  Jiand,  is  tliis  :  that  the  horfe  who  beats  upon  the  hand, 
(hakes   the  bildle  and   reilfis  it,    while   he  fliakcs  his 

,  head  ;  but  the  horfe  that  carries  in  the  wind  puts  up  his 
h.ead  without  (baking,  and  fomelimes  beils  upon  the 
hand.  The  oppoiite  to  carrying  in  the  wind,  is  arm- 
ing and  carrying  loiv  :  and  even  between  thefe  two 
there  is  a  difference  in  whid. 

CARS,  or  Kars,  a  confiderable  and  ftrong  town  of 

■  Afia,  in  Armenia,    feated  on  a  river  of  the  fame  name, 

■  v\nth  a  caftle  almoft  impregnable.  E.  Long.  43.  50. 
N.  Lat,  41.  30. 

CARSE,  or  Carse  of  Gouty,  a  diilrift  of  Perthfliire 
in  Scotland.  It  lies  on  the  north  fide  of  the  Tay,  and 
extends  14  miles  in  length  from  Dundee  to  Perth,  and 
'  is  from  tivo  to  four  in  breath.  It  is  a  rich  plain 
country,  cultivated  like  a  garden,  and  producing  as 
good  harvefls  of  wheat  as  any  in  Great  Britain.  It 
abounds  with  all  the  neceiTaries  of  life  :  hut,  from  its 
low  damp  fituation,  the  inhabitants  are  fubjedl  io  agues, 
and  tlie  commonalty  are  in  great  want  ot  firing.  In 
this  dillricl,  not  far  from  the  Tay,  Hands  the  houfe  of 
Errol,  which  formerly  belonged  to  the  eails  of  that 
name,  the  chiefs  of  the  ancient  family  of  Hay,  heredi- 
tary conftablcs  of  Scotland. 

CARSTAIRS,  William,  an  eminent  Scots  divane, 
whofe  merit  and  good  fortune  called  him  to  aft  in 
great  fcenes,  and  to  aflbciate  with  men  to  whole  fo- 
ciety  and  intercourfe  his  birth  gave  him  few  prelen- 
fions  to  afpire.  A  fmall  village  in  the  neighbourhood 
of  Glafgow  was  the  place  of  his  nativity.  His  father, 
of  whom  little  is  known,  exerclfed  tlie  fiuidlions  of  a 
clergyman, 

Your.g  Carftairs  turfied  his  thoughts  to  the  profcf- 
fion  of  theology  ;  and  the  perfecutions  and  opi.irel- 
fions  of  government,  both  in  regard  to  civil  and  reli- 
gious liberty,  haiing  excitei  his  llrongeft  indignadon, 
_  it  became  a  ir.,itter  of  prudence  that  he  Ihould  profe- 
cule  his  Itudies  in  a  foreign  univerfiiy.  He  ^veat  ac- 
cordirirly  to  Utreciit  ■,  and  his  induiiry  and  attention 
■jing  direfted  with  fkill,  opened  up  and  urifolded  thofe 


faculties  which  he  was  about  to  employ  with  equal  ho- 
nour to  his  country  and  hinilclf. 

During  his  refiJence  abroad,  he  became  acquainted 
ivith  Penfionary  Fagel,  and  entered  ivith  warmih  in- 
to tl'.e  interefl  of  the  prince  of  Orange.  On  his  re- 
turn to  Scotland  to  produce  a  licenfe  to  teach  doc- 
trines which  he  had  ftadied  v^•ith  the  greateft  care,  he 
became  difgulled  with  the  proud  and  infolent  coudiu-1 
of  Archbilhop  Sharp,  and  prepared  to  revifit  Holland  ; 
where  he  knew  that  religious  liberty  was  refpedled,  and 
vvhere  he  hoped  he  might  better  his  condition  by  the 
connefllons  he  had  formed. 

His  expeftations  ivere  not  vain.  His  pmdence,  his 
referve,  and  his  political  addrefs,.  were  Itrong  rccom- 
iiiendations  of  him  to  the  prince  of  Orange  ;  and  he 
ivas  employed  in  perlonal  negotiations  in  Holland, 
England,  and  Scotland.  Upon-  the  elevation  of  his 
nialter  to  the  Ziigliih  throne,  he  was  appointed  the 
king's  chaplain  for  Scotland,  and  employed  in  fet- 
tling the  affairs  of  that  kingdom.  Willi,im,  who  car- 
ried politics  into  religion,  was  felicitous  that  epifco- 
pacy  ihould  prevail  there  as  univerfally  as  in  England. 
Carllairs,  more  verfant  in  the  affairs  of  his  native 
counii;y,  faw  all  the  impropriety  of  this  projeft,  and  the 
danger  that  would  arife  from  the  enforcing  of  it.  His 
reafonings,  his  rcmonilrances,  liis  intreaties,  overcame 
the  firmnels  of  King  William.  He  yielded  to  con- 
fiderations  founded  alike  in  policy  and  in  prudence  ; 
aiid  to  Carftairs  Scotland  is  indebted  for  the  full 
eftabliflrment  of  its  church  in  the  Prelhyterian  form  of 
government. 

The  death  of  King  William  ivas  a  ftvere  aftiiftion 
to  him  J  and  it  happened  before  that  prince  had  pro- 
vided for  him  with  the  liberality  he  deferied.  He 
was  continued,  ho^vever,  in  the  office  of  chaplain  for 
Scotland  by  (^ueen  Anne  ;  and  he  'ivas  in^ated  to  ac- 
cept the  principality  of  the  Univerfity  of  Edinburgh. 
He  was  one  of  the  minifteis  of  the  city,  and  four  times 
moderator  of  the  general  affembly.  Placed  at  the 
head  of  the  church,  he  profecuted  its  intereft  with 
zeal  and  with  integrity.  Nor  were  his  influence  and 
aftivity  confined  to  matters  of  religion.  They  were 
exerted  with  fucceis  in  promoting  the  culture  of  the 
arts  and  (ciences.  Th.e  univerfities  of  Scotland  oive 
him  obligations  of  the  highetf  kind.  He  procured,  in 
particular,  an  augmentation  of  the  falaries  of  their 
profelTors ;  a  circumliance  to  which  may  be  afcribed 
their  reputation,  as  it  enabled  them  to  cultivate  with 
fpirit  the  dilTerent  branches  of  !:nc^\■lcL!^-e. 

A  zeal  for  truth,  a  love  of  moderation  and  order, 
prudence,  and  humility,  diilinguiflied  Principal  Car- 
ftairs in  an  uncommon  degree.  His  religion  had  no 
mixture  of  aufterity  5  his  fecular  tranfaflions  were  at- 
tended ^vith  no  imputation  of  artifice  ;  and  the  verfa- 
tility  of  his  tali'rits  made  him  ptifs  with  eafe  frorn  a 
court  to  a  college.  He  ".as  ^mong  the  ^all  who  fuf- 
fered  tortuie  before  the  privy  council,  in  order  to  make 
liim  divulge  the  fecrets  intru.led  to  him,  which  he 
"  fiiTuly  re.lflcd  ;  and  after  the  revolution,  that  inhu- 
man inib-ument  the  thumb-fcrew  was  given  to  him 
in  a  preient  by  '.he  council. — This  excellent  perfon 
diod  in  1115  ;  and  in  1774  his  Scete  paders  and  Leturs, 
v.ith  an  account  of  his  life,  were  publifhed  in  one  vol. 
■  4to.  bv  the  Rev.  Dr.  M'Coimick. 

CARSUCAI, 
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CARSUCAI,  R  viMER,  a  Jtfuit,  bora  at  Citerna 
in  Tufcany,  in  lG-i7,  was  ihe  author  of  a  Latin  poem, 
entitled  Ars  bene  sc-  ibendi,  which  is  efleemed  both  for 
the  elegance  of  the  llyle  and  for  the  excellent  precepts 
it  contains.  He  alio  wrote  fome  good  e,);gv;ims.  He 
died  ill  170y. 

CiVRTAlMA,  a  town  of  Spain  in  the  kingdom  of 
Grenada,  formerly  very  confiderable.  li  is  featcd  at 
the  foot  of  a  mountain,  near  the  river  Guadala-Medina, 
in  W.  Long.  4.  5S.  N.  Lai.  36.  40. 

CART,  a  laud  carriage  with  two  wheels,  drawn 
commonly  by  liorfes,  to  cari'y  hea\'y  goods,  Sic.  from 
one  place  to  another.  The  word  seems  form'^d  from 
the  French  chcrreile,  which  fignifies  the  fame,  or 
rather  the  Latin  ca'fiia,  a  diminutive  of  cartas.  See 
Carr. 

In  London  and  Weftminlfler  carls  ftiall  not  cany 
more  than  twelve  facks  of  meal,  feven  hundred  and 
fiftv  bricks,  one  chaldron  of  coals,  &c.  on  pain  of  for- 
feiting one  of  the  horfes,  (C  Geo.  L  cap.  6.)  By  the 
laws  of  the  city,  carr-men  are  forbidden  to  ride  either  on 
their  carts  or  horfes.  They  are  to  lead  or  drh'e  them 
on  foot  through  the  flreets,  on  the  forfeiture  of  ten 
(hillings,  (Slat.  1.  Geo.  L  cap.  57.)  Criminals  ufed 
to  be  drawn  to  execalion  on  a  cart.  Bawds  and  other 
malefa-^ors  are  wipped  at  the  cart's  tail. 

Scripture  makes  mention  of  a  fort  of  carts  or  draps 
ufed  by  the  Jews  to  do  the  office  of  threlliing.  1'hey 
were  fupported  on  low  thick  wheels,  bound  with  iron, 
whicii  were  rolled  up  and  dov\'n  on  the  nieaves,  to 
break  them,  and  force  out  t'le  corn.  Something  of 
the  like  kind  alio  obtained  among  the  Romans,  under 
the  denomination  of  pLustra,  of  which  Virgil  makes 
mention,  (Georg.  L) 

Tardaqui  K'cusince  matris  volveatia  plaustra, 
Iribulaque,  Irahetrque, 

On  which  Servius  obferves,  that  trahea  denotes  a  cart 
without  wheels,  and  tribula  a  fort  of  cart  armed  on  all 
fides  mth  teeUh,  chiefly  ufed  in  Africa  for  threfning 
com.  The  Septuagint  and  St  .Jerome  reprefent  thefe 
carts  as  fiirnifhed  ^vith  faws,  infomuch  that  their  furface 
was  befet  with  teeth.  David  having  taken  Rabbah, 
the  capital  of  the  Ammonites,  ordered  all  the  inhabi- 
tants to  be  crufhed  to  pieces  under  fuch  carts,  moving 
on  ^vheels  fet  nith  iron  teeth  ;  and  the  king  of  Damaf- 
cus  is  faid  to  have  treated  the  Israelites  of  the  land  of 
Gilead  in  the  fame  manner. 

CarT-B'j/i',  in  Lniv,  fignifies  wood  to  be  employed  in 
making  and  repairing  inflruments  of  hiifliandry. 

Carts  uf  IVir,  a  peculiar  kind  of  artillery  anciently 
in  ufe  among  the  Scots.  They  are  thus  defcrihed  in 
an  aft  of  parliament,  A.  D.  1456  :  "  It  is  thought 
fpeidfull,  that  the  king  may  requeift  to  certain  of  the 
great  burrous  of  the  knd  that  are  of  ony  myght,  to 
mak  carts  of  weir,  and  in  ilk  cart  twa  gunnis,  and  ilk 
ane  to  have  twa  chalmers,  with  the  remnant  of  the 
graith  that  effeirs  tliereto,  and  an  cunnand  man  to 
fliut  thame."  By  another  aft,  A.  D.  1741,  the  pre- 
lates and  barons  are  commanded  to  provide  fuch  carts 
of  war  againft  their  old  enemies  the  Engliih. 

CARTE,  Tho?.ias,  the  hiiforian,  was  the  fon  of 
Mr  Samuel  Carte  prebendary  of  Litchfield,  and  bom 
in  168G.  When  he  was  reader  in  the  abbey-church 
at  Bath,  he  took  occafion  in  a   SOtli   of  Januaiy  fer- 


mon,  1714,  to  vindicate  Charles  I.  with  rcfpcft  to 
the  Irilh  raaiTacre,  whicli  drew  him  into  a  controver- 
fy  Avilh  Mr  Chandler  the  dillenling  miniller  j*and  on 
the  acceflion  of  the  prefent  royal  family  he  refufcd 
to  take  the  oaths  to  government,  and  put  on  a  lay 
habit.  He  is  fald  to  have  af.ed  as  a  kind  of  lecreta- 
ry  to  Biihop  Atterbury  before  his  troubles :  and  iu 
the  ve.ir  1722,  being  accufed  of  high  Ireafon,  a  re-, 
ward  of  JOOOl.  was  oilcred  for  apprehending  him; 
but  Oueen  Carolina,  the  great  palroiiefs  of  leanied 
men,  obtained  leave  for  him  to  return  \nme  In  fecu- 
rity.  He  publillied,  1.  An  edition  of  Thuanus,  in 
feven  volumes,  folio.  2.  'J'he  life  of  the  firll  Duke 
of  Oi-mond,  three  volumes,  folio.  3.  1  he  Hiftory  of 
England,  four  volumes,  folio.  4.  A  Colieftion  of  origi- 
nal Letters  and  Papers  concerning  the  affairs  of  Eng- 
land, two  volumes  oftavo  •,  and  fome  other  works. 
He  died  in  April  1754.  His  Hidory  of  England  ends 
in  lo54.  His  defign  was  to  have  brought  it  down 
to  the  Revolution ;  for  which  purpofe  he  had  taken 
great  pains  in  copying  every  thing  valuable  that  could 
be  met  witVi  in  England,  Scotland,  France,  Ireland, 
&c. — He  h.id  (as  he  hinifelf  fays,  p.  43.  of  his  Vindi- 
cation of  a  full  ar.f.ver  to  a  letter  from  a  bylfander), 
"  read  abundance  of  coUcftions  relating  to  the  time  of 
King  Charles  II.,  and  had  in  his  power  a  feries  of  me- 
moirs from  the  beginning  to  the  end  of  that  reign,  iu 
which  all  thofe  intrigues  and  turns  at  court,  at  the 
latter  end  of  that  king's  life,  which  Billiop  Burnet, 
with  all  his  goul  for  tales  of  fecret  hillory,  and  all  his 
genius  for  conjeftures,  does  not  pretend  to  account  for, 
are  laid  open  in  the  clearell:  and  raoft  convincing  man- 
ner by  the  perfon  who  was  mod  affefted  by  them, 
and  had  the  bed  reafon  to  know  them," — At  his 
death,  all  his  papers  came  into  the  hands  of  his  widoAV, 
who  aftenvards  married  Mr  Jernegan,  a  member  of  the 
church  of  Rome.  They  are  nou'  depofited  in  the  Bod- 
leian library,  having  been  delivered  by  Mr  Jernegan  to 
die  univerfity,  177S,  for  a  valuable  confidcration.  Whilit 
they  were  in  this  gentleman's  poffeflion,  the  earl  of 
Hardwick  paid  2001.  for  the  perufal  of  them.  For  a 
confidcration  of  300l.  Mr  Macpherfon  had  the  ufe  of 
them ;  and  from  thefe  and  other  materials  compiled 
his  hi lloiy  and  (late-papers.  Mr  Carte  was  a  man  of 
a  ftrong  conftitution  and  indefatigable  application. 
When  the  ftudies  of  the  day  were  over,  he  would  eat 
heartily  ;  and  in  converfation  was  cheerful  and  enter- 
taining. 

CARTH-B/anchf,  a  fort  of  white  paper,  figned  at 
the  bottom  with  a  perfoii's  name,  and  fometimes  alfo 
fealed  with  his  feal,  giving  another  perfon  power  to 
fuperfcribe  w)iat  conditions  he  pleafes.  Much  like 
this  is  the  French  h/anc  signe,  a  paper  without  writ- 
ing, except  a  fignature  at  the  bottom,  given  by  con- 
tending parties  to  arbitrators  or  friends,  to  fill  up  with 
the  conditions  they  judge  reafonable,  iu  order  to  end 
the  ditTerence. 

CARTEL,  an  agreement  between  two  Hates  for 
the  exchange  of  their  prifoners  of  war. 

Cartel  fignifies  alfo  a  letter  of  defiance  or  a  chal- 
lenge to  decide  a  controverfy  either  in  a  tournament  or 
in  a  fingle  combat.      See  Duel. 

Cartel  Ship,  a  Ihip  commiifioned  in  time  of  war  to 
exchange  the  prisoners  of  any  two  hoilile  powers  ;  alfo 
to  cany  any  particular  retjueft  or  propofal  from  one  to 

another ; 
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Carte?,  another :  for  this  reafon  the  officer  who  commands 
her  is  particularly  ordered  to  carry  no  cargo,  ammuni- 
tion, or  implements  of  war,  except  a  fmgle  gun  for  the 
purpofe  of  firing  fignals. 

CARTES,  Rene  des,  defcended  of  an  ancient  fa- 
mily in  Touraine  in  France,  ivas  one  of  the  moll  • 
eminent  philofophers  and  mathematicians  in  the  nth 
century.  At  the  Jefuits  College  at  La  Fleche,  he 
made  a  very  great  progrefs  in  the  learned  languages 
and  polite  literature,  and  became  acquainted  with 
Father  Marfenne.  His  father  defigned  hira  for  the 
army  ;  but  his  tender  conftitution  then  not  permitting 
him  to  expofe  himfelf  to  fuch  fatigues,  he  was  fent 
to  Paris,  where  he  launched  into  gaming,  in  which  he 
had  prodigious  fuccefs.  Here  Marfenne  perfuaded 
him  to  return  to  ftudy  ;  which  he  purfued  till  he  went 
to  Holland,  in  May  1616,  where  he  engaged  as  a  vo- 
lunteer among  the  Prince  of  Orange's  troops.  While 
he  lay  in  garrifon  at  Breda,  he  wrote  a  treatise  on  music, 
and  laid  the  foundation  of  feveral  of  his  works.  He 
was  at  the  fiege  of  Rochelle  in  1628  ;  returned  to 
Paris  5  and,  a  few  days  after  his  return,  at  an  affembly 
of  men  of  learning  in  the  houfe  of  Monfignor  Bagni, 
the  Pope's  nuncio,  was  prevailed  upon  to  explain  his 
fentiments  with  regard  to  philofophy,  when  the  nuncio 
urged  him  to  publilh  his  fyflem.  Upon  this  he  went 
to  Amfterdam,  and  from  thence  to  Franeker,  where 
he  began  his  metaphyuc/il  mctJilalion  ,  and  drew  up  his 
discourse  on  meteors.  He  made  a  fliort  tour  to  England  j 
and  not  far  from  London,  made  fome  obfervations  coc- 
cerning  the  declination  of  the  magnet.  He  returned  to 
Holland,  where  he  finilhed  his  treoiie  on  the  world. 

His  books  made  a  great  noife  in  France  j  and  Hol- 
land thought  of  nothing  but  difcarding  the  old  philo- 
fophy, and  following  his.  Voetius  being  chofen  rec- 
tor of  the  univerfity  of  Utrecht,  procured  his  philo- 
phy  to  be  prohibited,  and  wrote  againfl  him  ;  but 
he  immediately  publlfhed  a  \'indication  of  himfelf.  In 
1647,  he  took  a  journey  into  France,  where  the  king 
fettled  a  penfion  of  3000  llvres  upon  him.  Chrihina, 
queen  of  Sweden,  having  invited  him  into  that  king- 
dom, he  went  thither,  ^vhere  he  was  received  ivith  the 
greateft  civility  by  her  majefty,  who  engaged  him  to 
attend  her  every  morning  at  five  o'clock,  to  inftruft 
her  in  philofophy,  and  defired  him  to  revile  and  digett 
all  his  writings  which  were  unpublilhed,  and  to  form 
a  complete  body  of  philofophy  from  them.  She  like- 
wife  propofed  to  allow  him  a  revenue,  and  to  form  an 
academy,  of  which  he  was  to  be  the  director.  But 
thefe  defigiis  were  broken  off  by  his  death  in  1650. 
His  body  was  interred  at  Stockholm,  and  17  years  af- 
terwards removed  to  Paris,  where  a  magnificent  monu- 
ment was  erecEled  to  him  in  the  church  of  St  Gene- 
vive  du  Mont.  The  great  Dr  Halley,  in  a  paper 
concerning  optics,  obferves,  that  though  fome  of  the 
ancients  mention  refradion  as  an  effeft  of  tranfpa- 
lent  mediums,  Des  Cartes  was  the  firft  who  difcovered 
the  laws  of  refraction,  and  reduced  dioptrics  to  a  fci- 
ence.  As  to  his  philofophy,  Dr  Keill,  in  his  introduc- 
tion to  his  examination  of  Dr  Burnet's  theory  of  the 
earth,  fays,  that  des  Cartes  was  fo  far  from  applying 
geometry  to  natural  philofophy,  that  his  whole  fyflem 
IS  one  continued  blunder  on  account  of  his  negligence 
in  that  point ;  the  laws  obferved  by  the  planets  in  their 
revolutions  round  the  fun  not  agreeing  vnth  his  theory 


of  vortices.  His  philofophy  has  accordingly  given  way  Cartesians* 
to  the  more  accurate  difcoveries  and  deraonllraticns  of  Carthage. 
the  Newtonian  fyllem.  ^  ''""'  v        ' 

CARTESIANS,  a  fca  of  philofophers,  w!io  ad- 
hered to  the  fyflem  of  Des  Cartes,  founded  on  the 
two  following  principles,  the  one  metaphylical,  the 
other  ph3rfical.  The  metaphyfical  one  is,  /  think,  there- 
fore 1  am  :  the  phyfical  principle  is,  that  nothing  exists 
but  substanC'-.  Subil^incK  he  makes  of  two  kinds  ;  the 
one  a  fubrtance  that  thinks,  the  other  a  fubllance  ex- 
tended ;  whence  adlual  thought,  and  aftual  extenfion, 
are  the  effence  of  fubflance. 

The  effence  of  matter  being  thus  fixed  in  extenfion, 
the  Cartefians  conclude  that  there  is  no  vacuum  nor 
any  poflibility  thereof  in  nature  ;  but  that  the  univerfe 
is  abfolutely  full :  mere  fpace  is  excluded  by  this  prin- 
ciple J  becaufe  extenfion  being  inipUed  in  the  idea  of 
fpace,  matter  is  fo  too.  Upon  thefe  principles  the 
Cartefians  explained  mechanically  how  the  world  was 
formed,  and  how  the  prefent  celellial  phenomena  came 
to  take  place.     See  Astronomy  Index.  % 

CARTHAGE,  a  famed  city  of  antiquity,  tlie  papi-  When 
tal  of  Africa  Propria ;  and  which  for  many  years,  'O''""^" 
difputed  with  Rome  the  fovereignty  of  the  world. 
According  to  Velleius  Paterculus,  this  city  was  built 
65,  according  to  Juflin  and  Trogus  72,  according  to 
others  100  or  140  years  before  the  foundations  of 
Rome  were  laid.  It  is  on  all  hands  agreed  that  the 
Poenicians  were  the  founders. 

The    beginning  of   the  Carthaginian    liillory,   like 
that  of  all  other  nations,  is  obfcure  and  uncertain.     In 
the   7th  year  of  Pygmalion   king  of  Tyre,  his  lifter  Elifa  or 
Elifa,   or  Dido,  is  faid  to  have  fled,  with  fome  of  her  Dido  e- 
companions  and  vaffals,   from   the  cruelty  and  avarice  '^^P*'  i^o^O- 
of  her  brother,  who  had  put  to  death  her  hulband  Si-  ^^    '**" 
chseus  in  order  to  get  poflellion  of  his  wealth. 

She  firil  touched  at  the  illand  of  Cyprus,  where  (he 
met  v/ith  a  priefl  of  Jupiter,  who  was  defirous  of 
attending  her  ;  to  which  fhe  readily  confented,  and 
fixed  the  prieflhood  in  his  family.  At  that  time  it 
was  a  cuftom  in  tlie  ifland  of  Cyprus,  for  the  young 
women  to  go  on  certain  Hated  days,  before  marriage, 
to  the  fea  fide,  there  to  look  for  llrangers,  that  might 
pofTibly  ari'ive  on  their  coalls,  in  order  to  prollitute 
themfelves  for  gain,  that  they  might  thereby  acqmre  a 
dowry.  Out -of  thefe  the  Tyrians  felefted  80,  whom 
they  carried  along  -with  them.  From  Cyprus  they 
failed  direftly  for  the  coafl  of  Africa  ;  and  at  fall 
fafely  landed  in  the  province  calld  .-Jfrica  Prot>rii,  not 
far  from  Utica,  a  Phoenician  city  of  great  antiquity. 
The  inhabitants  received  their  countrymen  vrtxh  great 
demonftrations  of  joy,  and  invited  them  to  fettle  among 
them.  The  common  fable  is,  that  the  PhcEnicians 
impofed  upon  the  Africans  in  the  folloiving  manner  : 
They  deiired,  for  their  inteaided  fettleraent,  only  as 
much  ground  as  an  ox's  hide  would  encompafs.  This 
requeil  the  Africans  laughed  at :  but  were  furprifed, 
when,  upon  their  granting  it,  they  faw  Elifa  cut  the 
hide  into  the  finalleft  flireds,  by  which  means  it  fur- 
rounded  a  large  territory  ;  in  which  fhe  built  the  cita- 
del called  b'yrsi2.  The  learned,  however,  are  now  un- 
animous in  exploding  this  fable  :  and  it  is  certain  that  sa. 
the  Carthaginians  for  many  years  paid  an  annual  tribute 
to  the  Africans  for  the  ground  they  poffetled. 

The  new  city  foon  became  populeus  and  flourilhing, 
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by  the  accelTion  of  the  neighbouring  Africans,  who 
came  thither  at  firlt  v.-ith  a  view  of  traffic.  In  a  (bort 
time  it  became  lo  confiJerable,  that  /r/ri,  r,  a  neitih- 
bouring  prince,  thought  of  making  himfelf  mailer  of 
it  without  any  effufion  of  blood.  In  order  to  this,  he 
defired  that  an  embaffy  of  ten  of  the  molt  noble  Car- 
thaginians might  be  fent  him  ;  and,  upon  their  arrival, 
propofcd  to  them  a  marriage  wth  Dido,  threatening 
war  in  cafe  of  a  rcfufal.  The  ambaifadors,  being 
afraid  to  deliver  this  meilage,  told  the  queen  that 
Jarbas  dclired  forae  perfon  might  be  feni;  him  who 
was  capable  of  civilizing  his  Africans ;  but  that  there 
was  no  poffibility  of  finding  any  of  her  Ribjetls  who 
would  leave  his  relations  for  the  converfation  of  fuch 
barbarians.  For  this  they  were  reprimanded  by  the 
queen  ;  who  told  them  that  they  ought  to  be  alharaed 
of  refudng  to  live  in  any  manner  for  the  benefit  of 
their  country.  Upon  this,  they  informed  her  of  the 
true  nature  of  their  meflage  from  Jarbas  ;  and  that, 
according  to  her  oivn  decifion,  (he  ought  to  facririce 
herielf  for  the  good  of  her  country.  The  unhappy 
queen,  ratlier  than  fubmit  to  be  the  wife  of  fuch  a 
barbarian,  caufed  a  funeral  pile  to  be  ereited,  and  put 
an  end  to  her  life  vnth  a  dagger. 

This  is  JuUin's  account  of  the  death  of  Q^ueen  Di- 
do, and  is  the  mod  probable ;  Virgil's  llory  of  her 
amour  ivith  ^neas  being  looked  upon  as  fabulous, 
even  in  the  days  of  Macrobius,  as  we  are  informed 
by  that  hiftorian.  How  long  monarchical  government 
continued  in  Carthage,  or  what  happened  to  this  ilate 
In  its  infancy,  we  are  altogether  ignorant,  by  reafon 
of  the  Punic  archives  being  dellroyed  by  the  Romans  j 
fo  that  there  is  a  chafm  in  the  Carthaginian  hillory 
for  above  300  years.  It,  however,  appears,  that  from 
the  very  beginning  the  Carthaginians  applied  them- 
felves  to  maritime  affairs,  and  were  formidable  by  fea 
in  the  time  of  Cyrus  and  Cambyfes.  From  Diodorus 
Siculus  and  Juftin,  it  appears  that  the  principal  fup- 
port  of  the  Carthaginians  tvere  the  mines  of  Spain,  in 
which  country  they  feem  to  have  eftabliihed  themfelves 
very  early.  By  means  of  the  riches  drawTi  from  thefe 
mines,  they  were  enabled  to  equip  fuch  formidable 
fleets  as  v.e  are  told  they  fitted  out  in  the  time  of 
Cyrus  or  Cambyfes.  Jultin  infinuates,  that  the  firfl 
Carthaginian  fettlement  in  Spain  happened  when  the 
city  of  Gades,  now  Cadiz,  was  but  of  late  ftanding,  or 
even  its  infancy.  The  Spaniards  finding  this  new 
colony  begin  to  flounfli,  attacked  it  with  a  numerous 
army,  infomuch  that  the  inhabitants  ivere  obliged  to  call 
in  the  Carthaginians  to  their  aid.  The  latter  very  readily 
granted  their  requeft,  and  not  only  repulfed  the  Spa- 
niards, but  made  themfelves  matters  of  almofl;  the  whole 
province  in  which  their  new  city  flood.  By  this  fuc- 
cefs,  they  were  encouraged  to  attempt  the  conqueft  of 
the  whole  country ;  but  ha\'ing  to  do  ivith  very  ^vaT- 
like  nations,  they  could  not  pufh  their  conquefls  to 
any  great  length  at  firfl  ;  and  it  appears,  from  the  ac- 
counts of  Livy  and  Polybius,  that  the  greateft  part  of 
Spain  remained  unfubdued  till  the  time  of  Hamilcar, 
Afdrubal,  and  Hannibal. 

About  503  years  b,efore  the  birth  of  Chrill,  the 
Carthaginians  entered  into  a  treaty  with  the  Romans. 
It  related  chiefly  to  matters  of  navigation  and  com- 
merce. From  it  we  learn  that  the  whole  illand  of 
Sardinia,   and  part  of    Sicily,    were   then    fubj«t1    to 


Carthage  ;  that  they  were  very  well  acquainted  with 
the  coaits  of  Italy,  and  had  made  fome  attempts  up- 
on them  before  this  time  :  and  that,  even  at  this  early 
period,  a  fpirit  of  jealoufy  had  taken  place  between 
the'  two  republics.  Some  time  near  this  period,  the 
Carihaginians  had  a  mind  to  difcontinue  the  tribute 
they  had  hitherto  paid  the  Africans  for  the  ground  on 
which  their  city  flood.  Rut,  notwithftanding  all  their 
po'.ver,  they  ivere  at  prefent  unfucccfsful  ;  and  at 
lalt  were  obliged  to  conclude  a  peace,  one  of  the  ar- 
ticles of  which  was,  that  the  tribute  fliould  be  conti- 
nued. 

By  degrees  the  Carthaginians  extended  their  power 
over  all  the  illands  in  the  Mediterranean,  Sicily  ex- 
cepted ;  and  for  the  entire  conqueft  of  this,  they  made 
'  vail  preparations,  about  480  years  before  Chri'! .  Their 
army  conlifled  of  300,00(J  men  ;  their  fleet  was  com- 
pofed  of  up^vards  of  2000  men  of  war,  and  3000  tranf- 
ports ;  and  ^vith  fuch  an  immenfe  armament,  they 
made  no  doubt  of  conquering  the  whole  ifland  in  a 
fingle  campaign.  In  this,  however,  they  found  them- 
felves miferably  deceived.  Hamilcar  their  general 
having  landed  his  numerous  forces,  invelled  Himera, 
a  city  of  confiderable  importance.  He  carried  on  his 
attacks  with  the  greateft  alTiduity  ;  but  was  at  laft  at- 
tacked in  his  trenches  by  Gelon  and  Theron,  the  ty- 
rants of  Syracufe  and  Agrigentum,  who  gave  the 
Carthaginians  one  of  the  greateft  overthrows  mention- 
ed in  hillory.  An  hundred  and  fifty  thoufand  ivere 
killed  in  the  battle  and  purfuit,  and  all  the  reft  taken 
prifoners  ;  fo  that  of  fo  mighty  an  army  not  a  fingle 
perfon  efcaped.  Of  the  2C00  fhips  of  war  and  3000 
tranfports,  of  which  the  Carthaginian  fleet  confifted, 
eight  fliips  only,  which  then  happened  to  be  out  at 
fea,  made  their  efcape  :  thefe  immediately  fet  fail  for 
Carthage ;  but  were  all  caft  away,  and  every  foul 
perifhed,  except  a  few  who  were  faved  in  a  fmall  boat, 
and  at  lalt  reached  Carthage  with  the  dif  nal  news  of 
the  total  lofs  of  the  fleet  and  army.  No  words  can 
exprefs  the  confternation  of  the  Carthaginians  upon 
receiving  the  news  of  fo  terrible  a  difalier.  Ambaf- 
fadors  were  immediately  difpatched  to  Sicily,  with 
orders  to  conclude  a  peace  upon  any  terms.  'I'hey 
put  to  fea  without  delay  ;  and  landing  at  Syracufe, 
threw  themfelves  at  the  conqueror's  feet.  They  beg- 
ged Gelon,  with  many  tears,  to  receive  their  city  into 
favour,  and  grant  them  a  peace  on  whatever  terms  he 
fhould  choofe  to  prefcribe.  He  granted  their  requeft, 
upon  condition  that  Carthage  fhould  pay  him  2000 
talents  of  filver  to  defray  the  expences  of  the  war  •,  that 
they  fliould  build  two  temples,  where  the  articles  of 
the  treaty  fhould  be  lodged  and  kept  as  fscred  ;  and 
that  for  the  future  they  fhould  abflain  from  human  fa- 
crifices.  1  his  was  not  thought  a  dear  purchafe  of  a 
peace  for  which  there  was  fuch  occafion  ;  and  to  Ihow 
their  gratitude  for  Gelon's  moderation,  the  Carthagi- 
nians complimented  his  wife  Demarata  with  a  crown  of 
gold  worth  100  talents. 

From  this  time  we  find  little  mention  of  the  Car- 
thaginians for  70  years.  Some  time  during  this  pe- 
riod, however,  they  had  greatly  extended  their  do- 
minions in  Africa,  and  likevoTe  fhaken  off  the  tribute 
which  gave  them  fo  much  uneafinefs.  They  had 
warm  difputes  ^vith  the  inhabitants  of  Cyrene  the  ca- 
pital of  Cyitnaica,  about  a  regulation  of  the    limits 
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Carthage,    of  their   rtfpeftive    lerritories.      The   coiifoquence  of 
"■"v  ihefe  difputes  was  a  war,    which  reduced  both  nations" 

fo  low,  tliat  they  agreed  firfl:  to  a  ceflalion  of  arms, 
and  then  to  a  peace.  At  lafl  it  was  agreed,  that 
each  flale  fhould  appoint  two  commifi'arics,  who 
Ihould  fet  out  from  their  X'efpe6\ive  cities  on  the  fame 
day,  and  that  the  fpot  on  which  they  met  fliould  be 
the  boundary  of  both  Hates.  In  conlequence  of  this, 
two  brothers  called  PhiLrri  were  fent  out  from  Car- 
thage, who  advanced  ivith  great  celerity,  while  thofe 
from  Cyrene  were  much  more  How  in  their  motions. 
Whtiticr  this  proceeded  from  accident  or  defign,  or 
perfidy,  we  are  not  certainly  informed  ;  but,  be  this 
as  it  will,  the  Cyreneans,  finding  themfelves  greatly 
outftripped  by  the  Philnini,  accufed  them  of  breach 
of  faith,  afferting  that  they  had  fet  out  before  the 
lime  appointed,  and  confequently  that  the  convention 
between  ih.eir  principals  was  broken.  The  Philseiii 
defired  them  to  propofe  fome  expedient  whereby  their 
diiferences  might  be  accommodated  ;  promifing  to 
lubmlt  to  it  whatever  it  might  be.  The  Cyreneans 
then  propofed,  either  that  the  Phihieni  flrould  retire 
from  the  place  where  they  were,  or  that  they  fliould  be 
buried  alive  upon  the  fpot.  With  this  lafl  condition 
the  brothers  immediately  complied,  and  by  their  death 
gained  a  large  extent  of  territory  to  thfe  country. 
The  Carthaginians  ever  after  celebrated  this  as  a  moft 
brave  and  heroic  aftion  ;  paid  them  divine  honours'  ; 
and  endeavoured  to  immortalize  their  names  by  ereft- 
ing  two  altars  there,  with  fuitable  infcriptions  upon 
them. 

About  the  year  before  Chrift  412,  fome  difputes 
happening  between  the  Egeftines  and  Sellnuntines, 
Inhabitants  of  two  cities  In  Sicily,  the  former  called 
in  the  Carthaginians  to  their  afllftance  ;  and  occa- 
rfoned  a  new  invafion  of  Sicily  by  that  nation.  Great 
preparations  were  made  for  this  war  :  Hannibal,  whom 
they  had  appointed  general,  was  empowered  to  ralfe 
an  army  equal  to  the  undertaking,  and  equip  a  fuit- 
able fleet.  They  alfo  appointed  certain  funds  for  de- 
fraying all  the  expences  of  the  ivar,  Intending  to  ex- 
ert their  whole  force  to  reduce  the  ifland  under  their 
fubieftlon. 

The  Carthaginian  general  having  landed  his  forces, 
Immediately  marched  for  Selinis.  In  his  way  he  took 
Emporium,  a  town  fituated  on  the  river  Mazara  ;  and 
having  arrived  at  Selinis,  he  im.mediately  Invelled  it. 
The  befieged  made  a  very  vigorous  defence  ;  but  at 
Jaft  the  city  was  taken  by  ftorm,  and  the  Inhabitants 
■were  treated  with  the  utmoft  cruelty.  All  ivere  maf- 
facred  by  the  favage  conqueror,  except  the  women  who 
fled  to  the  temples  ;  and  thefe  efcaped,  not  through 
the  merciful  dlfpofition  of  the  Carthaginians,  but  be- 
caufe  they  ivere  afraid,  that  If  driven  to  defpair  they 
would  fet  fire  to  the  temples,  and  by  that  means  con- 
fume  the  treafure  they  expefted  to  find  In  thofe  places. 
Sixteen  thoufand  were  maffacred  ;  2250  efcaped  to 
Agrlgentum  ;  and  the  women  and  children,  about 
5000  In  number,  were  carried  away  captives.  At  the 
fame  time  the  temples  were  plundered,  and  'the  city 
razed  to  the  ground. 

After  the  reduftlou  of  Selinis,  Hannibal  laid  fiege 
to  Himera  •,  that  city  he  defired  above  all  things  to  be- 
come mafter  of,  that  he  might  revenge  the  death  of 
his  grandfather  Hamilcar,  ^vho  had  been  flain  before 
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it  by  Gelon.  His  troops,  fluflied  with  their  late  fuc-  Carriage, 
cefs,  behaved  with  undaunted  courage  :  but  finding  his  "^ 
battering  engines  not  to  anfwer  his  purpofe  fuificient- 
ly,  he  undermined  the  wall,  fupporting  it  with  large 
beams  of  timber,  to  which  he  afterwards  fet  fire,  and 
thus  laid  part  of  it  flat  on  the  ground.  Notwithfland- 
ing  this  advantage,  ho'ivever,  the  Carthaginians  were 
feveral  times  repulfed  with  great  flaughtcr  ;  but  at  laft 
they  became  mafters  of  the  place,  and  treated  It  In  the 
fame  manner  as  they  had  done  Selinis.  After  this, 
Hannibal,  difmiffing  his  Sicilian  and  Italian  allies,  re- 
turned to  Africa. 

The  Carthaginians  were  noiv  fo  much  elated,  that 
they  meditated  the  reduftion  of  the  whole  Ifland.  But 
as  the  age  and  Infirmities  of  Hannibal  rendered  him 
incapable  of  commanding  the  forces  alone,  they  join- 
ed in  commlfrion  ^s-ith  him  Imilcar,  the  fon  of  Hanno, 
one  of  the  fame  family.  On  the  landing  of  the  Car- 
thaginian army,  all  Sicily  was  alanned,  and  the  prin- 
cipal cities  put  themfelves  into  the  befl:  Hate  of  defence  ,j 
they  ^vere  able.  The  Carthaginians  immediately  Agri^en- 
marched  to  Agrlgentum,  and  began  to  batter  the  walls  '"™  ^^' 
with  great  fuiy.  The  befieged,  however,  defended  "^^  "" 
themfelves  ivlth  Incredible  refolution.  In  a  tally  burnt 
all  the  machines  raifed  againft  their  city,  and  repidfed 
the  enemy  with  great  flaughter.  The  Syracufans,  in 
the  mean  time,  being  alarmed  at  the  danger  of  Agrl- 
gentum, fent  an  army  to  Its  relief.  On  their  approach 
they  were  Immediately  attacked  by  the  Carthaginians  ; 
but  after  a  fliarp  dlfpute  the  latter  were  defeated,  and 
forced  to  fly  to  the  very  walls  of  Agrlgentum,  with  the 
lofs  of  fiOOO  men.  Had  the  Agrlgentlne  commanders 
now  fallied  out,  and  fallen  upon  the  fugitives,  in  all 
probability  the  Carthaginian  army  mufl;  iiave  been  de- 
ftroyed  ;  but,  either  through  fear  or  corruption,  they 
refufed  to  ftir  out  of  the  place,  and  this  occafioned  the  j  ,'i;  „ 
lofs  of  It.  Immenfe  booty  was  found  In  the  city  ;  and 
the  Carthaginians  behaved  ivllh  their  ufual  craelty,  put- 
ting all  the  inhabitants  to  the  fword,  not  excepting  even 
thofe  who  had  fled  to  the  temples. 

The  next  attempt  of  the  Carthaginians  was  defign- 
ed  againll  the  city  of  Gela  ;  but  the  Geleans,  being 
greatly  alarmed,  implored  the  proteflion  of  Syracufe  : 
and,  at  their  requeft,  Dionyfius  was  fent  to  aflift  them 
with  2000  foot  and  400  horfe.  The  Geleans  were 
fo  well  fatisfied  with  his  conduft,  that  they  treated 
him  vrith  the  higheft  marks  of  dillinftion  ;  they  even 
fent  ambafladors  to  Syracufe  to  return  thanks  for  the 
Important  fervices  done  them  by  fending  him  thi- 
ther ;  and  foon  after  he  was  appointed  generalifllmo 
of  the  Syracufan  forces  and  thofe  of  their  allies  againft 
the  Carthaginians.  In  the  mean  time  Imilcar,  having 
razed  the  city  of  Agrlgentum,  made  an  Incurfion 
Into  the  territories  of  Gela  and  Comarina  ;  which 
ha^ang  ravaged  in  a  dreadful  manner,  he  carried  off 
fuch  immenfe  quantity  of  plunder,  as  filled  his  whole 
camp.  He  then  marched  againft  the  city  ;  but  though  p^j^  ^^_ 
it  was  but  Indifferently  fortified,  he  met  with  a  very  jiefcd, 
vigorous  refiftance  ;  and  the  place  held  out  for  a  long 
time  ivithout  receiving  any  afllltance  from  its  allies. 
At  laft  Dionyfius  came  to  its  aillftance  with  an  army 
of  50,000  foot  and  1000  horfe.  With  thefe  he  at- 
tacked the  Carthaginian  camp,  but  was  repulfed  ivlth 
great  lofs  ;  after  which,  he  called  a  council  of  war,  the 
refult  of  whofe  deliberations  was,  that  fince  the  enemy 
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was  fo  much  fupcrior  to  ibcm  in  (IrengU),   it  would   be 
"""*  highly  imprudent  to  put  all  to  the  ifl'ue  of  a  battle  ;  and 

therefore  that  the  inhabitants  fliould  be  perfuaded  to 
abandon  the  country,  as  the  only  means  of  faving  their 
lives.  In  conlequence  fcf  this,  a  tiiimpet  \vas  sent  to 
Imilcar  to  defire  a  cclTiilion  of  arras  till  the  next  day, 
in  order,  as  was  pretended,  to  bury  the  dead,  but  in 
,8  reality  to  give  the  people  of  Gela  an  opportunity  of 
Abandoned  making  their  efcape.  Towards  the  beginning  of  the 
by  its  inha-  night  the  bullc  of  the  citizens  left  the  place  ;  and  he 
hinifelf  with  the  army  followed  them  about  midnight. 
To  amufe  ihe  enemy,  he  left  i'uOO  of  his  light-arm- 
ed troops  behind  him,  cominanrling  tlrem  to  make 
fires  all  night,  and  fct  up  loud  fliouls  as  tliongh  the 
army  ftill  remained  in  to\ni.  At  day-break  ihefe 
took  the  fame  route  as  their  companions,  and  purfued 
their  march  ^\'ith  great  celerity.  'J'he  Carthaginians, 
finding  the  city  dcferled  by  the  greatelt  part  of  Its 
inhabitants,  immediately  entered  it,  pulling  to  death 
all  who  liad  remained  ;  after  Vthich,  Imilcar  having 
thoroughly  plundered  it,  moved  towards  Camarina. 
The  inhabitants  of  this  city  had  been  likewife  drawn 
off  by  Dionylius,  and  it  underwent  the  fame  fate  with 
Gela. 

Notwlthflanding  thefe  fucceffes,  hou'cver,  Imilcar 
finding  his  army  greatly  weakened,  partly  by  the  ca- 
fualties  of  war,  and  partly  by  a  plague,  which  broke 
out  in  it,  fent  a  herald  to  Syracufe  to  ofler  terms  of 
peace.  His  unexpefted  arrival  was  ^'ery  agreeable 
to  the  Syracufans,  and  a  peace  was  immediately  con- 
cluded upon  the  follovving  terms,  viz.  That  the  Car- 
thaginians, befides  their  ancient  acquilltions  in  Sicily, 
fliould  ftill  poiTefs  the  coimtries  of  the  Silicani,  the  Se- 
linuntines,  the  Himereans,  and  Agrigentines;  that 
the  people  of  Gela  and  Camarina  ihould  be  permitted 
to  refide  in  tiieir  refpeftive  cities,  wliich  yet  Ihould 
be  difmantled,  upon  their  paying  an  annual  tribute  to 
(he  Carthaginians  ;  that  all  the  other  Sicilians  Ihould 
preferve  their  independency  except  the  Syracufans,  who 
fliould  continue  in  fubjeftion  to  Dionyfius. 

The  tyrant  of  Syracuse,  however,  had  concluded 
this  peace,  with  no  other  view  than  to  gain  time,  and 
to  put  himfelf  in  a  condition  to  attack  the  Cartha- 
ginian territories  with  greater  force.  Having  ac- 
complidied  this,  he  acquainted  the  Syracufans  with 
his  defign,  and  they  immediately  approved  of  it ;  upon 
which  he  gave  up  to  the  fury  of  the  populace  the  per- 
fons  and  pofTeffions  of  the  Carthaginians  who  refided 
m  Syracuse,  and  traded  there  on  the  faith  of  treaties. 
As  there  were  many  of  their  fliips  at  that  time  in  the 
harbour,  laden  ^vith  cargoes  of  great  value,  the  people 
immediately  plundered  them  •,  and,  not  content  with 
this,  ranfacked  all  their  houfes  in  a  moft  outrageous 
manner.  This  example  ^\■as  foUo^ved  throughout  the 
^vhole  ifland ;  and  in  the  mean  time  Dionyfius  dif- 
patched  a  herald  to  Carthage,  with  a  letter  to  the  fe- 
nate  and  people,  telling  tbem,  that  if  they  did  not  im- 
mediately \dthdraw  their  garrifons  from  all  the  Greek 
cities  in  Sicily,  the  people  of  Syracufe  would  treat  them 
ns  enemies.  With  this  demand,  however,  he  did  not  al- 
low them  to  comply  ;  for  Avithout  waiting  for  any  an- 
Ivver  from  Carthage,  he  advanced  with  his  army  to 
Mount  Eryx,  near  which  flood  the  city  of  Motya,  a 
Carthaginian  colony  of  great  importance  ■,   and   this  he 
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But  foon  after,  leaving  his  bro- 


ther Lepti\ies  to  carry  on  the  attack,  he  liimfelf  went  _Cartli.i;;.r.^ 
with  the  greateft  part  of  his  forces  to  reduce  the  cities  • 

in  alliance  with  the  Carthaginians.  He  dedroyad 
their  territories  with  fire  and  fword,  cut  down  all  their 
trees ;  and  then  fat  down  before  Egefta  and  Entella, 
moft  of  the  other  towns  having  opened  their  gates  at 
his  approach  :  but  thcfc  baffling  his  utmoft  e^brts,  he 
returned  to  Motya,  and  pufhed  on  the  fitge  of  that 
place  with  the  utmoll  vigour. 

The  Carthaginians,  in  the  meantime,  though  alarm- 
ed at  the  meflage  fent  them  by  Dionyfius,  and  though 
reduced  to  a  miferablc  fituation  by  the  plague  which  had 
broke  out  in  their  citv,  did  not  defpond,  but  fent  offi- 
cers to  Europe,  with  confiderable  dims,  to  raife  troops 
v.ith  the  utmoft  diligence.  Ten  galleys  were  alio  fent  c]'„„j'jg 
from  Carthage  to  deftroy  all  the  ihips  that  ^vere  found  itroye.:. 
in  the  harbour  of  Syracufe.  The  admiral,  according 
to  his  orders,  entered  the  harbour  in  the  night,  iv-ith- 
out  being  dii'ceined  by  the  enemy  ;  and  having  funk 
moll  of  the  fliips  he  founii  there,  returned  without  the 
lofs  of  a  man.  :j 

All  this  while  the  Motyans  defended  themfelves  with  Sfotyi  ta- 
incredible  \  igour ;  ^vhile  their  enemies,  defirous  of  „^"  J  ' 
revenging  the  cruelties  exercifed  upon  their  coiintiy- 
men  by  the  Carthaginians,  fought  like  lions.  At  laft 
the  place  was  taken  by  ftorm,  and  the  Greek  foldiers 
began  a  general  malTacre.  For  feme  time  Dion)rfius 
was  not  able  to  reftrain  their  fury ;  but  at  laft  he 
proclaimed  that  the  Motyans  ihould  fly  to  the  Greek 
temples  ;  which  they  accordingly  did,  and  a  flop  was 
put  to  the  flaughter  ;  but  the  foldiers  took  care  tho- 
roughly to  plunder  the  town,  in  which  they  found  a 
great  treafiire. 

The  following  fprlng,  Dionyfius  invaded  the  Cartha- 
ginian territories,  and  made  an  attempt  upon  Egefta  : 
but  here  he  was  again  difappointed.  The  Carthagi- 
nians were  greatly  alarmed  at  his  progrels  •■,  but,  next 
year,  notivithftanding  a  ccnfiderable  lofs  fuftained  in 
a  fea-fight  with  Leptines,  Himiico  their  general  land- 
ed a  powerful  army  at  Panormus,  feized  upon  Eryx, 
and  then  advancing  toivards  Motya,  made  himfelf  ma- 
fler  of  it  before  Dionyfius  could  fend  any  forces  to  its 
relief.  He  next  advanced  to  Meffana,  which  he  like- 
wife  befieged  and  took  ;  after  which  moft  of  the  Siculi 
revolted  from  Dionyfius.  32 

Notwithllanding  this  defcflion,   Dionyfius,    finding  Gieel<.sde- 
his  forces  ftill  amount  to  30,000  foot  and  3000  horfe,  [«'"■'=''  =>'  ''^^ 
advanced  againrt  the  enemy.     At  the  fame  time  Lep- 
tines was  fent  with  the  Syracufan  fleet  againft  that  of 
the    Carthaginians,   but   with    pofitive    orders    not   to 
break  the  line  of  battle  upon   any  account  whatever. 
But,  notwilhftanding  thefe  orders,  he   thought  proper 
to  divide  his  fleet,  and  the  confequence  of  this  was  a 
total  defeat  •,  above  100  of  the  Syracufan  galleys  being 
funk  or  taken,   and  20,000  of  their  men  killed  in  the 
battle  or  in  the  purfuit.     Dionyfius,  diflieartened  by  this  Syracutc 
misfortune,   returned  with  iiis  army  to  Syracufe,   being  bcsuged  hv^ 
afraid  that  the   Carthaginian  fleet  might  become   ma-  the  Cartha- 
iters  of  that  city,  if  he  fliould  advance  to  fight  the  land  S"'^"^- 
army.     Himiico  did  not  fail  immediately  to  inveft  the 
capital )   and  had  certainly  'become   mafter  of  it,  and 
confequently  of  the  whole  iflnnd,  had   not  a  moft  ma- 
lignant peftileuce  obliged  him  to  defist  from  all  further 
operations.     This  dreadful  malady  made   great  havoek 
among  his  forces  both  by  fea  end  larjd  ;  and,  to  com- 
C  c  plete 


by  the  Car- 

,  th^giaian;. 


CAR 


[       202       ] 


CAR 


nimilco 
i'h'ij;ed  to 


26 

i.ivasion  of 
Sicily. 


17 
Syracu^ans 
alTi^ted  by 
the  Corin- 
thians. 


""Toolish  con 
^aS.  of  the 
(Carthagini- 
an admnal. 


pletc  his  misforlunes,  Dionyfius  utlackcd  him  uncx- 
peftcdly,  tolally  ruined  his  fleet,  and  made  himlelf 
mafter  ot  his  camp. 

Hiniilco,  finding  himfclf  altogether  unable  to  fuftain 
another  attack,  was  obliged  to  come  to  a  private 
agreement  with  Dionylius ;  who  for  300  talents  con- 
lented  to  let  him  efcape  to  Africa  with  the  (haltered 
remains  of  his  fleet  and  army.  The  unfortunate  ge- 
neral arrived  at  Carthage,  clad  in  mean  and  fordid 
attire,  where  lie  was  met  by  a  great  number  of  peo- 
ple bewailing  their  fad  and  inaulpicious  fortune.  Hi- 
luilco  joined  them  in  their  lamentations ;  and,  being 
unable  to  furvivc  his  misfortunes,  put  an  end  to  his 
own  life.  He  had  left  Mago  in  Sicily,  to  take  care 
of  the  Carthaginian  intcrefts  in  the  befl  manner  he 
could.  In  order  to  this,  Mago  treated  all  the  Sicihans 
lubjeft  to  Cartilage  \vith  the  greateft  humanity ;  and, 
having  received  a  confidcrable  number  of  loldiers  from 
Africa,  he  at  laft  formed  an  army  with  which  he  ven- 
tured a  battle  ;  in  this  he  was  defeated,  and  driven 
out  of  the  field,  \vith  the  lofs  of  800  men  ;  which 
obliged  him  to  defift  from  farther  attempts  of  that 
nature. 

Notwilhftanding  all  ihefe  terrible  diftafters,  the  Car- 
thaginians could  not  forbear  making  new  attempts  up- 
on the  ifland  of  Sicily ;  and  iibout  the  year  before 
Chrift  392,  Mago  landed  in  it  with  an  anuy  of  80,000 
men.  This  attempt,  however,  was  attended  ■i\'ith  no 
better  fuccefs  than  before  ;  Dionyfius  found  means  to 
reduce  him  to  fuch  ftraits  for  want  of  provifions,  that 
he  was  obliged  to  fue  for  peace.  This  continued  for 
nine  years,  at  the  end  of  which  the  \\a.i  was  renewed 
with  various  fuccefs.  It  continued  with  little  interrup- 
tion till  tlie  year  before  Chrift  376,  when  the  Syra- 
cufan  Hate  being  rent  by  civil  civil  dilTenfions,  the  Car- 
thaginians thought  it  a  proper  time  to  exert  ihem- 
ieives,  in  order  to  become  mailers  of  the  whole  iPiand. 
They  fitted  out  a  great  fleet,  and  entered  into  alliance 
with  icelas,  tyrant  of  Lcontini,  who  pretended  to  have 
taken  Syracufe  under  his  protedlion.  By  this  treaty, 
the  two  powers  engaged  to  affilt  each  other,  in  order  to 
expel  Dionyfius  II.  alter  wliich  they  were  to  divide 
the  ifland  between  them.  The  Syracufans  appHed  for 
fuccours'to  the  Corinthians:  and  they  readily  fent 
them  a  body  of  troops  under  the  command  of  Timo- 
leon  an  experienced  general.  Ey  a  ftr.itagem,  he  got 
his  forces  landed  at  Taurominium.  The  whole  of 
them  did  not  exceed  1200  in  number:  ytt  with  thele 
he  marched  agaiiift  Icetas,  who  was  at  the  head  of 
5000  men  :  his  army  he  furprifed  at  fupper,  put  300 
of  them  to  the  fword,  and  took  600  prilbners.  lie 
then  marched  to  Syracufe,  and  broke  into  one  part  of 
the  town  before  the  enemy  had  any  notice  of  liis  ap- 
proach :  here  he  took  poll,  and  defended  himfelf  with 
fuch  refolution,  that  he  could  not  be  dillodged  by  the 
united  power  of  Icetas  and  the  Carthaginians. 

In  this  place  he  remained  for  fome  time,  in  expec- 


tation of  a  reinforcement  from  Corinth ;  till  the  arri- 
val of  which  he  did  not  judge  it  prafticable  t»  extend 
his  conquefts. — The  Carthaginians,  being  apprifed  that 
the  Corinthian  fuccours  were  detained  by  tempeftuous 
weather  at  Thurium,  poAed  a  ftrong  fquadron,  under 
Haimo  their  admiral,  to  intercept  them  in  their  paf- 
fage  to  Sicily.  But  that  commander,  not  imagining 
the  Corinthians  would  attempt  a  paffage  to    Sicily  in 
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fuch  a  fioniiy  ftafon,  left  his  ftalion  at  Tluirium,  and  Carthage, 
ordering  his  feamen  to  crown  tbemfelvcs  with  garlands, 
and  adorn  their  veflels  with  bucklers  both  of  the  Greek 
and  Carthaginian  form,  failed  to  Syracufe  in  a  triumph- 
ant maimer.  Upon  his  arrival  thcj'C,  he  gave  the  troops 
in  the  citadel  to  underiland  that  he  had  taken  the  fuc- 
cours Timoleon  expeiled,  thinking  by  this  means  to 
intimidate  them  to  i'urrender.  But,  while  he  thus 
trirteJ  away  his  lime,  the  Corinthians  marched  wth 
great  expedition  to  Rhegium,  and,  taking  the  advan- 
tage of  a  gentle  breeze,  were  e afily  wafted  over  into 
Sicily.  Mago,  the  Carthaginian  general,  iras  no  fooner  cowardice 
informed  of  the  arrival  of  this  reinforcement,  than  he  of  Mago. 
was  ftrutk  ivith  terror,  though  the  whole  Corinthian 
army  did  not  exceed  4000  men  ;  and  foon  after,  fear- 
ing a  revolt  of  his  mercenaries,  he  weighed  anchor,  in 
fpite  of  all  the  remonflrances  of  Icelas,  and  fet  fail  for 
Africa.  Here  he  no  fooner  arrived,  than,  overcome 
with  grief  and  fharae  for  his  unparalleled  cowardice,  he 
laid  violent  hands  on  himfelf.  His  body  was  hung  up- 
on a  gallows  or  crofs,  in  order  lo  deter  fucceeding  ge- 
nerals from  forfeiting  tlieir  honour  in  fo  flagrant  a 
manner. 

After  the  flight  of  Mago,  Timolton  carried  all  be- 
fore hini.  He  obliged  Icetas  to  renounce  his  a 
with  the  ftate  of  Carthage,  and  even  depofed  him,  and 
continued  his  military  preparations  with  the  greatefl; 
vigour.  On  the  other  hand,  the  Cartliaginians  pre- 
pared for  tlie  enfuing  campaign  with  the  greateft  ala- 
crity. An  army  of  70,000  men  was  fent  over,  with  a 
fleet  of  200  fliips  of  war,  and  1000  tranfports  laden 
with  warlike  engines,  armed  chariots,  horfes,  and  all 
other  forts  of  provifions.  This  immenfe  multitude, 
ho-ivever,  was  overthrown  on  the  banks  of  the  Crime- 
fus  by  Timoleon  :  10,000  were  left  dead  on  the  field 
of  battle  ;  and  of  thefe  above  3000  were  native  Car- 
thaginians of  the  beft  families  in  the  city.  Above 
1  r  ,000  were  taken  prifoners ;  all  their  baggage  and 
provifions,  with  200  chariots,  1000  coats  of  mail,  and 
10,000  fliields,  fell  into  Timoleon 's  hands.  The  fpoils, . 
which  confilled  chiefly  of  gold  and  filver,  was  fo  im- 
menfe, that  the  whole  Sicilian  army  was  three  days  in 
collecting  it  and  ftripping  the  flain.  After  this  (ignal 
vidory,  he  left  his  mercenary  forces  upon  the  frontiers 
of  the  enemv,  to  plunder  and  ravage  the  country-; 
■while  he  hi^ilelf  returned  to  Syracufe  with  the  refl:  of 
his  army,  where  he  was  received  with  the  greateft  de- 
monftrations  of  joy.  Soon  after,  Icates,  grown  weary 
of  his  private  ftalion,  concluded  a  new  peace  with  the 
Carthaginians  •,  and,  having  afl'embled  an  army,  ven- 
tured an  engagement  with  Timoleon  :  but  in  this  he 
was  utterly  defeated  ;  and  himfelf,  with  Eupolemus 
his  fon,  and  Euthymus,  general  of  his  horfe,  were 
brought  bound  to  Timoleon  by  their  own  foldiers. 
The  two  firft  ivere  immediately  executed  as  tyrants 
and  traitors,  and  the  laft  murdered  in  cold  blood  ;  Ice- 
tas's  wives  and  daughters  were  likewife  cruelly  put  to 
death  after  a  public  trial.  In  a  ihort  time  after,  Ma- 
mercus,  another  of  the  Carthaginian  confederates,  was 
overthrown  by  Timoleon,  with  the  lofs  of  2000  men. 
Thtfe  misfortunes  induced  the  Carthaginians  to  con- 
clude a  peace  on  the  following  terms  :  That  all  the 
Greek  cities  ftiould  be  fet  free  ;  that  the  river  Halycus 
fliould  be  the  boundary  between  the  territories  of  both 
parties  3.  that  the  natives  of  the  cities  fubjeft  to  the 
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Carliiagiuians  llioiild  be  allowed  to  ivithdauv,  if  they 
pleated,  to  Syiacul'e,  or  its  dependencies,  with  their 
fimilies  and  efieols  ;  and  lallly,  that  Carthage  Ihould 
not,  for  the  future,  give  any  allulauce  to  the  remaining 
tyrants  againll  Syracufe. 

About  31i)  years  before  Chril*,  we  find  the  Car- 
thaginians engaged  in  another  bloody  war  with  the 
Sicilians,  on  the  followuig  occafion  ;  Sofirtratus,  who 
had  ufurped  the  fupreme  authority  at  Syracufe,  having 
been  forced  by  Agathocles  to  raife  the  fiege  of  Rhc- 
gium,  returned  with  his  Ihattercd  troops  to  Sicily, 
iiut  foon  after  this  unfuccefsful  expedition  he  was  ob- 
liged to  abdicate  the  fovereignty  and  quit  Syracufe. 
With  him  were  expelled  above  GOO  of  the  principal 
citizens,  who  were  fufpefted  of  liaving  formed  a  de- 
fign  to  overturn  the  plan  of  government  which  then 
prevailed  in  the  city.  As  Sofiftratus  and  the  exiles 
thought  theml'elves  ill  treated,  they  had  recourfe  to 
the  Caith«g!nians,  who  readily  elpoufed  their  caiilc. 
Hereupon  the  Syracufans,  ha\ing  recalled  Agathocles, 
who  had  befote  been  banilhed  Ly  Sofiftratus,  appointed 
him  commander  in  chief  of  all  their  forces,  principally 
on  account  of  the  kno^vn  averfion  lie  bore  that  tyrant. 
The  war,  however,  did  not  then  continue  long  ;  for 
Sofiftratus  and  the  exiles  -were  quickly  received  again 
into  the  city,  and  peace  was  concluded  with  Carthage  : 
The  people  of  Syracufe,  however,  finding  that  Aga- 
thocles wanted  to  make  himfelf  ablolule,  exail:ed  an 
oath  from  him,  that  he  would  do  nothing  to  the  pre- 
judice of  the  democracy.  But,  notwithftanding  this 
oath,  Agathocles  purfued  his  puviMle,  and  by  a  ge- 
neral maflacre  of  the  principal  citizens  of  Syracufe, 
raifed  himfelf  to  the  throne.  For  fome  time  he  was 
obliged  to  keep  the  peace  be  had  concluded  with  Car- 
thage ;  but  at  laft,  finding  his  authority  cftablilhed, 
and  that  his  fubiefls  were  ready  to  lecond  liis  ambi- 
tious defigns,  he  paid  no  regard  to  his  treaties,  but  im- 
mediately made  ■(var  on  the  neighouring  ftates,  which 
he  had  exprefsly  agreed  not  to  do,  and  then  carried 
his  arms  into  the  very  heart  of  the  ifland.  In  thefe 
expeditions  he  was  attended  with  fuch  iuccefs,  that  in 
tivo  years  time  he  brought  into  fubjeftion  all  the 
Greek  part  of  Sicily.  This  being  accompliftied,  he 
committed  great  devaftations  in  the  Carthaginian  ter- 
ritories, their  general  Hamilcar  not  offering  to  give 
him  the  leaft  difturbance.  This  perfidious  conduft 
greatly  incenfed  the  people  of  thofe  diftrifls  againft 
Hamilcar,  whom  they  accufed  before  the  fenate.  He 
died,  however,  in  Sicily  ;  and  Hamilcar  tlie  fon  of 
Cifco  was  appointed  to  lucceed  him  in  the  command 
of  the  forces.  The  laft  place  that  held  out  againft 
Agathocles  was  Mefiana,  whether  all  the  Syracufan 
exiles  had  retired.  Pafiphilus,  Agathocles's  general, 
found  means  to  cajole  the  inhabitants  into  a  treaty  ; 
which  Agathocles,  according  to  cuftom,  paid  no  re- 
gard to,  but,  as  foon  as  he  ^vas  in  poflelTion  of  the 
toxvTi,  cut  off  all  thofe  who  had  oppoied  liis  govern- 
ment. For,  as  he  Intended  to  profecute  the  war  with 
the  utmoll  vigour  againft  Carthage,  he  thouglit  it  a 
point  of  good  policy  to  deftroy  as  many  of  his  Sicilian 
enemies  as  pofiible. 

The  Carthaginians  in  the  mean  time  having  landed 
a  poiverful  army  in  Sicily,  an  engagement  foon  enfued 
in:  -vvliich  Agathocles  was  defeated  with  the  lofs  of 
"7000  men.     After  tJiis  defeat  he  was  obliged  to  fliut 
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himfelf  up  in  Syracufe,  which  the  Carthaginians  imme- 
diately iuvefted,  and  molt  of  the  Greek  ftates  in  the 
iiland  fubnilttcd  to  tlicm. 

Agathocles,  feeing  liimfelf  flripped  of  almoft  all  hi-; 
dominions,  and  his  capital  itfelf  in  danger  of  falling 
into  the  hands  of  the  enemy,  formed  a  deiign,  whicli, 
were  it  not  attcfted  by  writers  of  undoubted  authority, 
would  leem  abfolutely  incredible.  This  wa.s  no  lefs 
than  to  transfer  the  war  into  Alrica,  and  lay  fiege  to 
the  enemy's  capital,  at  a  time  ivhen  he  himft-f  w<is 
befiegcd,  and  only  one  city  left  to  him  in  all  Sicil)  ■ 
Before  he  departed,  however,  he  made  all  the  necaf- 
fary  preparfitions  for  the  defence  of  the  place,  and  ap- 
pointed his  brother  Anlandrus  governor  of  it.  He  alio 
gave  permiffion  to  all  who  were  not  willing  to  ftand 
the  fatigues  of  a  fiege  to  retire  out  of  tlie  city.  Many 
of  the  principal  citizens,  Juliin  fays  IGOO,  accepted 
of  this  offer  :  but  they  were  no  fooner  get  ou*  of  the 
place,  than  they  were  cut  off  by  parlies  pofled  on  tlie 
road  for  that  purpofe.  Having  feized  upon  their 
eftates,  Agathocles  raifed  a  conilderable  fum,  w'hich 
was  intended  in  fome  meafure  to  defray  the  expends 
of  the  expedition  :  however,  he  carried  with  hirn  only 
50  talents  to  fupply  his  prefent  wants,  being  well  af- 
fured  that  he  Ihould  find  in  the  enemv's  country  what- 
ever was  neceffary  for  his  fubfillcnce.  As  the  Cartha- 
ginians had  a  much  fuperior  fleet,  they  for  fome  time 
kept  the  mouth  of  the  liarbour  blocked  up  ;  but  at 
laft  a  fair  opportuniiy  offered  ;  and  Agathocles  hoilt- 
ing  fail,  by  the  atlivity  of  his  rowers  foon  got  clear 
both  of  the  port  and  city  of  Syracufe.  The  Cartha- 
ginians purfued  him  with  all  poffible  expedition  ;  but, 
not^vithft^.nding  their  utmoft  efforts,  Agaliiocies  got 
his  troops  landed  witli  very  little  oppofition. 

Soon  after  his  forces  v.-ere  landed,  Agathocles  bunit 
his  fleet,  prabably  that  his  foldiers  might  behave  with 
the  greater  refdlution,  as  they  faw  no  poffibility  of 
flying  from  their  danger.  He  firft  advanced  to  a  place 
called  the  Great  City.  This,  after  a  feeble  refiilance, 
he  took  and  plundered.  From  hence  he  marched  to 
Tunis,  which  furrendered  on  the  firft  fummons  ;  and 
Agathocles  levelled  both  places  witli  the  ground. 

The  Carthaginians  were  at  firft  thrown  into  the 
greateft  confternation  ;  but,  foon  recovering  themfelves, 
the  citizens  took  up  arms  with  fo  much  alacrity,  that 
in  a  few  days  they  had  on  foot  an  army  of  40,000 
foot  and  1000  horfe,  with  2000  amied  chariots.  The 
command  of  this  army  they  entrulled  to  Hanno  and 
Bomilcar,  two  generals  between  whom  there  fublifted 
a  great  animofity.  This  occafioned  the  defeat  of  their 
whole  army,  with  the  lofs  of  their  camp,  though  all 
the  forces  of  Agathocles  did  not  exceed  14,000  in 
number.  Among  other  rich  fpoils  the  conqueror  found 
many  chariots  of  curious  worknianftiip,  whicli  carried 
20,000  pair  of  fetters  and  manacles  that  the  enemy 
had  provided  for  the  Sicilian  prifoners.  After  this  de- 
feat, tlie  Carthaginians,  luppofing  th^'mlelvcs  to  have 
fallen  under  the  dllpleafure  of  their  deities  on  account 
of  their  neglecling  to  iacrifice  children  of  noble  fami- 
lies to  them,  refolved  to  expiate  this  guilt.  Accord- 
ingly 200  children  of  the  firft  rank  ^vere  facrliiced  to 
their  bloody  gods,  befid.;s  300  other  perfons  wlio  vo- 
luntarily offered  themfelves  to  pacify  the  wrath  of  thefe 
deities, 

Afier  thefe  expiations,,  Hamilcar  was  recalled  from 
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SicH}'.  Wiicn  the  raclTcngers  arrived,  Hamic'ar  com- 
manded then  not  once  to  mention  the  \iftcr}'  of  Aga- 
thocles ;  but,  on  the  contrary,  to  give  out  among  the 
troops  that  he  had  been  entirely  defeated,  his  forces 
all  cut  off,  and  his  fleet  dellroyed  by  the  Carthagini- 
ans. This  threw  the  Syracuf'ans  into  the  utmoft  de- 
fpair  ;  however,  one  Eurymnon,  an  Etoliaii,  prevailed 
upon  Antandrus  not  to  confcnt  to  a  capitulation,  but 
to  ftand  a  general  aflTault.  Hamilcar  being  informed 
of  lliis,  prepared  his  battering  engines,  and  made  all 
the  necelVary  preparations  to  ilorm  the  tomi  \vithout 
delay.  But  while  matters  remained  in  this  fituation, 
a  galley,  w-hich  Agathocles  had  caufcd  to  be  built  im- 
mediately after  the  battle,  got  into  the  harbour  of  Sy- 
racufe,  and  acquainted  the  inhabitants  with  the  cer- 
tainty of  Agathocles's  viclory.  Hamilcar,  obferving 
that  the  garrifon  flocked  dou-n  to  the  port  on  this  oe- 
cafion,  and  expecting  to  find  the  walls  unguarded,  or- 
dered his  foldiers  to  ereft  fcaling-ladder?,  and  begin 
the  intended  affault.  The  enemy  having  left  the  ram- 
parts quite  e;-:pofed,  the  Carthaginians  mounted  them 
u'ithout  being  difcemed,  and  had  almoft  pofTeffed  them- 
felves  of  an  entire  part  lying  between  two  towers,  -ivhen 
the  patrol  dlfcovered  them.  Upon  this,  a  warm  difpute 
enfued  5  but  at  lafl  the  Carthaginians  were  repulfed 
v/ith  lofs.  Hamilcar,  therefore,  finding  it  in  vain  to 
coniinue  the  ficge  after  fuch  glad  tidings  had  reflored 
life  and  foul  to  the  Syracufans,  dre^v  off  his  forces, 
and  fent  a  detachment  of  5000  men  to  reinforce  the 
troops  in  Africa.  He  (fill  entertained  hopes,  ho'.v- 
ever,  that  he  might  oblige  Agathocles  to  quit  Africa, 
and  return  to  the  defence  of  his  own  dominions.  He 
fpent  fomc  lime  in  making  himtelf  mailer  of  fuch  ci- 
ties as  fidcd  with  the  Syracufans  ;  and,  after  having 
brought  all  their  allies  under  fubjeftion,  returned  again 
to  Syracufe,  hoping  to  furprife  it  by  an  attack  in  the 
nio-ht-time.  But  being  attacked  while  advancing 
throucrh  narro^v  paffes,  where  his  numerous  array  had 
not  room  to  aft,  he  was  defeated  ^vilh  great  flaughler, 
and  himfclf  taken  priibner,  carried  into  Syracufe,  and 
put  to  death. 

In  the  mean  time  the  Agrigentines,  finding  that  the 
Carthaginians  and  Syracul'aus  had  greatly  weakened 
each  other  by  this  war,  thought  it  a  proper  opportu- 
nity to  attempt  the  fovereignty  of  the  ivhole  illand. 
They  therefore  commenced  a  war  againll  both  parties ; 
and  profcEuted  it  with  fuch  iuceefs,  that  in  a  (liort  time 
they  wrelled  many  places  of  note  both  out  of  the  hands 
of  the  Syracufans  and  Carthaginians. 

In  Africa  the  tyrant  carried  every  thing  before  him 
He  reduced  mod;  of  the  places  of  any  note  in  the  ter- 
reritory  of  Carthage  ;  and  hearhig  that  Elymas  king  of 
Libya  had  declared  againfl  him,  he  immediately  en- 
tered Libya  Superior,  and  in  a  great  battle  overthre^v 
that  prince,  putting  to  the  fword  a  good  part  of  his 
troops,  and  the  general  who  commanded  them  •,  after 
which  he  advanced  againll;  the  Carthaginians  with  fuch 
expedition,  that  he  furprifed  and  defeated  them  \\ith 
the  lofs  of  2000  killed,  and  a  great  number  taken 
prifoners.  He  next  prepared  for  the  fiege  of  Carthage 
itfelf ;  and  in  order  thereto  advanced  to  a  poll  within 
fwe  miles  of  that  city.  On  the  other  hand,  noivith- 
Oanding  the  great  loffes  they  had  already  fuftained,  the 
Carthaginians,  with  a  powerful  army,  encamped  be- 
tween him  and  their  capital.     In  this  fituation  Aga- 
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thocles  received  advice  of  the  defeat  of  the  Carthagi- 
nian forces  before  Syracufe,  and  the  head  of  Hanrilcar 
their  general.  Upon  this  he  immediately  rode  up  to 
the  enemy's  camp,  and  flio\ving  them  the  head,  gave 
them  an  account  of  the  total  dellruftion  of  their  army 
before  Syracufe.  This  thrc^v  them  into  fuch  cbnller- 
nalion,  that  in  all  human  probability  Agathocles  would 
have  made  him^felf  mafl:er  of  Carthage,  had  not  an  un- 
e\pe(Eled  mutiny  arifen  in  his  camp,  ^vhich  gave  the " 
Carthaginians  an  opportunity  o£  recovering  trom  their 
terror. 

The  year  following  an  engagement  happened,  in  He  makes 
which  neither  party  gained  any  great  advantage  :   but  a"  alllanr? 
foon  after,   the  tyrant,  notwithftanding   all  his  vifto-  J^'''"Op-' 
ries,  found  hirafelf  unable   to  carry  on  the  war  alone  ;    '  ' 
and  therefore  endeavoured   to  gain  over  to  his  intereft 
Ophelias,  one  of  the  captains  of  Alexander  the  Great. 
In    this   he   perfeftly  fucceeded  ;    and    to   fuccour  his 
neiv  ally  the  more  effeffually,  Ophelias  fent  to  Athens 
for  a  body  of  troops.     Having   finiflied  his  military 
preparations,  Ophelias   found   his   army   to  confift   ol 
10,000    foot    and    600  horfe,    all  regular  troops,  be- 
fides    100   chariots,    and    a   body  of  10,000  men,  at- 
tended by  their  wives  and  children,   as  though  he  had 
been  going  to  plant    a   new  colony.     At  the  head  of 
thefe  forces  he  continued  his  march  towards  Agatho- 
cles for   IS   days  ;  and  then   encamped   at  Automale. 
a  city  about  3000  ftadia  dillant  from  the  capital  of  hi,, 
dominions.      From   thence   he   advanced   through   thr 
Regio  Syrtica ;  but  found  himlelf  reduced  to  fuch  ex- 
tremities, that  his  army  was  in  danger  of  perifliing  for 
ivant  of  bread,  water,    and   other   pro\ifions.      'I'hey 
were  alfo  greatly  annoyed  by  ferpents  and  wild  beafts, 
with  which  that  defert  region  abounded.    The  ferpents 
made  the  greateft  havock  among  the  troops  ■,  for,  be- 
ing of  the  fame  colour  ^vith  the   earth,  and  extremely 
venomous,  many  foldiers,  who  trod  upon  them  with- 
out feeing  them,  were  (lung  to  des'.h.     At  lad,  after 
a  very  fatiguing  march  of  two  months,  he  appoached 
Agathocles,  and   encamped  at   a   fmall  diftance  from 
him,  to  the  no  fmall  terror  of  the  Carthaginians,  who 
apprehended    the   moft    fatal   confequences    from    this 
junction.     Agathocles    at    firft  careffed  him,  and  ad-  ^vhorn  he 
vifed  him   to  take  all  poflTible  care  of  his  troops  that  treacher- 
had  undergone   fo  many  fatigues ;  but  foon  after  cut  °  '"y  "lur- 
him  off  by  treachery,  and  then  by  fair  words  and  pro-      "^^^ 
miles  perluaded  his  troops  to  ferve  under  himfelf. 

Agathocles,  now  finding  himfelf  at  the  head  of  a 
numerous  army,  afiumed  the  title  of  King  of  Africa, 
intending  foon  to  complete  hie  conquefts  by  the  re- 
duftion  of  Carthage.  He  began  with  the  fiege  of 
Utica,  which  was  taken  by  aflault.  After  this  he 
marched  againll  Hippo  Diarrhytus,  the  Biferta  of  the 
moderns,  which  was  alfo  taken  by  ftorm  ;  and  after 
this  molf  of  the  people  bordering  upon  the  fea  coafls, 
and   even   thole  ivho  inhabited  the  inland  parts  of  the  ^g 

country,  fubmitted  to  him.     But  in   the  midll  of  this  Is  obliged 
career  of  fuccefs,  the  Sicilians  formed  an  aflbciation  in  «"  return 
favour  of  liberty  •,  which  obliged  the   tyrant  to  retujn 
home,  leaving   his  fon  Archagathus   to  carry  on  the 
war  in  Africa. 

Archagathus,    after  his  father's  departure,  greatly 
extended  the   African  conquefts.     He  fent  Eumachus  ^  _  ____ 
at   the   head  of  large   detachment  to  invade  fome  of  thus, 
the  neighbouruig  provinces,   while    he    himfelf,  with 
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Catt!ia,'e.  the  greatcil  part  of  lus  anny,  obferved  tlic  motions 
*"■"»  '  of  the  Carthaginians.  Eumachus  falling  into  Numi- 
dia,  firll  took  the  great  city  of  Tocas,  and  conquer- 
ed fe%'eral  of  the  Nuniidian  cantons.  Afterwards  he 
befieged  and  tools.  Phellina  •,  which  was  attended  with 
the  fubmilTion  of  the  Afphodelodians,  a  nation,  accor- 
ding to  Diodorus,  as  black  as  the  Elliiopians.  He 
then  reduced  feveral  cities ;  and  being  at  lail  elated 
with  fuch  a  run  of  good  fortunr,  lefolved  to  penetrate 
into  the  more  remote  parts  of  x\frica.  Here  he  at 
firlt  meet  with  fuccefs ;  but  hearing  that  the  barbarous 
nations  u-ere  advancing  in  a  formidable  body  to  give 
him  battle,  he  abandoned  his  conqueds,  and  retreated 
■with  the  utmort  precipation  to^vards  the  fea  coafts, 
after  having  loft  abundance  of  men. 

This  unfortunate  expedition  made  a  great  altera- 
tion for  the  worfe  in  the  affairs  of  Archagathus.  The 
Carthaginians  being  informed  of  Eumachus's  bad  fuc- 
cefs, reiblved  to  exert  themfelves  in  an  extraordinary 
manner  to  repair  their  fo.Tr.er  lofies.  They  divided 
their  forces  into  three  bodies  :  one  of  thefe  they  fent 
to  the  fea  coafts,  to  keep  the  towns  there  in  awe  j 
another  they  difpatched  into  the  Mediterranean  part--:, 
to  preferve  the  allegiance  of  the  inliabitants  there  ; 
and  the  laft  body  they  ordered  to  the  Upper  Africa, 
to  fupport  their  confederates  in  that  country.  Archa- 
gathus,  being  apprifed  of  the  motions  of  the  Cartha- 
ginians, divided  his  forces  likewife  ink)  three  bodies.- 
One  of  thefe  he  fent  to  obferve  the  Carthaginian 
troops  on  the  fea  coafts,  with  orders  to  advance  af- 
terwards into  the  Upper  Africa ;  another  under  the 
command  of  ^Efchrion,  one  of  his  generals,  he  pofted 
at  a  proper  dil^ance  in  the  heart  of  the  country,  to 
have  an  eye  both  on  the  enemy  there  and  the  barba- 
rous nations  ;  and  with  the  laft,  ^vhich  he  led  in  per- 
fon,  he  kept  nearer  Carthage,  preferving  a  commu- 
nication with  the  other  two,  in  order  to  fend  them 
fuccours,  or  recal  them,  as  the  exigency  of  affairs 
ftiould  require. — The  Carthaginian  troops  lent  into 
the  heart  of  the  country,  were  commanded  by  Han- 
no,  a  general  of  great  experience,  ^vho  being  inform- 
ed of  the  approach  of  ^fchrion,  laid  an  ambufcade 
for  him,  into  which  he  was  drawn,  and  cut  off  with  4000 
foot  and  200  horfe.  Himilco,  who  commanded  the 
Carthaginian  forces  in  upper  Africa,  having  advice 
of  Eumachus's  march,  immediately  advanced  against 
him.  An  engagement  enfued,  in  which  the  Greeks 
v/ere  alraoft  totally  cut  off,  or  periilied  wit!»  thrift  af- 
ter the  battle,  out  of  SOOO  foot  only  30,  and  of  SOO 
horfe  only  40,  having  the  good  fortune  to  make  their 
efcape. 

Archagathus  reviving  the  melancholy  news  of 
thefe  two  defeats,  immediately  called  in  the  detach- 
ments he  had  fent  out  to  harafs  the  enemy,  ■which 
would  otherwife  have  been  inftantly  cut  off.  He  ^vas, 
however,  in  a  ftiort  time  hemmed  in  on  all  fides,  in 
fuch  a  manner  as  to  be  reduced  to  the  laft  extremity 
for  ^vant  of  proviftons,  and  ready  every  moment  to 
be  Avallowed  up  by  the  numerous  forces  ■which  fur- 
rounded  him.  In  this  deplorable  fituation  Agathocles 
received  an  exprefs  from  Archagathus,  acquainting 
him  of  the  loffes  he  had  fuftained,  and  the  fcarcity  of 
proidftons  he  laboured  under.  Upon  this  the  tyrant, 
leaving  the  care  of  the  Sicilian  war  to  one  Leptines, 
by  a  ftratagem  got  18   Etrufcan  Ihips  that  came  to 


his  aiTiftancc  out  of  the  harbour  ;  and  then  engaging  CTn thair*-^ 
the  Carthaginian  fquadron  ■which  lay  In  its  neighbour-  """  ' 
hood,  took  five  of  their  fliips,  and  made  all  their 
men  prifoners.  By  this  means  he  becarr.e  mafter  of 
the  port,  and  fecured  a  palVage  into  it  for  the  mer- 
chants of  all  nations,  which  foo!i  rellored  plenty  to 
that  city,  wl  ere  the  famine  before  had  begun  to  make 
great  havock.  Supplying  himfclf,  therefore,  with  a 
fufficicnt  quantity  of  r.ecefiaries  for  the  voyage  he 
"■■  for 


ivas  going   to  undertake,  he   Inimcdialely  fel  fail 
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Upon  his  arrival  in  this  country,  Agathocles 
viewed  his  forces,  and  found  them  to  confift  of  COOO 
Greeks,  as  many  Samniles,  Celtes,  and  Elrufcans : 
befides  10,000  Africans,  and  1500  horfe.  As  he 
found  his  troops  almoft  in  a  ftale  of  defpair,  he  thought 
this  a  proper  time  for  offering  the  enemy  battle.  1  he 
Carthaginians,  liowever,  did  not  think  proper  to  ac- 
cept the  challenge  ;  efpecially  as,  by  keeping  clofe  in 
their  camp,  where  they  had  plenty  of  every  tiling, 
they  could  ftarve   the  Greeks  to  a  furrender  without  .., 

ftriking  a  ftvoke.     Upon  this  Agathocles  attacked  the  Attacks  :i.- 
Carthaginian  camp  with  great   bravery,   made  a  confi-  enemy 
derable  impreffion   upon   it,  and  might  perhaps   have  ^y    ""' 
carried  it,  had  not  his  mercenaries  deferted  him  almoft 
at  the  firft  onfet.     Ey  this  piece  of  cowardice  he  was 
forced  to  retire  with  precipitation  to  his  camp,  whether 
the    Carthaginians   purfued   liim    very   clofely,    doing 
great  execution  in  the  purfuit.  ^t 

The  next  ni'ght,  the  Carthaginians  facrificed  all  the  pifisier 
prifoners  of  diftinftion  as  a  grateful  acknou'ledgment '^  *"*:■' -' 
to  the  gods  for  the  viftory  they  had  gained.  While  ^,3„ 
they  were  employed  in  this  inhuman  work,  the  -wind, 
fuddenly  rifing,  carried  the  llames  to  the  ficred  ta- 
bernacle near  the  altar,  which  was  entirely  confmned, 
as  ivell  as  the  general's  tent,  and  thole  of  the  princi- 
pal oihcers  adjoining  to  it.  A  dreadful  alarm  took 
place  throitgh  the  whole  camp,  which  ivas  heightened 
by  the  great  progrefs  the  fire  made.  For  the  ibldiers 
tents  confifting  of  very  combuftible  materials,  and  the 
ivind  bloiving  in  a  moft  violent  manner,  the  whole 
camp  ivas  almoft  entirely  reduced  to  aftics ;  and  many  of 
the  foldiers,  endeavouring  to  carry  off  their  arms,  and 
the  rich  baggage  of  their  officers,  periftied  in  the 
flames.  Some  of  thofe  who  made  th-eir  efcape  met 
ivith  a  fate  equally  ur|Jiappy  :  For,  after  Agathocles 
had  received  the  laft  bloiv,  the  Africans  deferted  him, 
and  were  in  that  inftant  coming  over  in  a  body  to  the 
Carthaginians.  Thefe,  the  perfons  who  were  flying 
from  the  flames  took  to  be  the  whole  Syracufan  ar- 
my advancing  in  order  of  battle  to  attack  their  camp. 
Upon  this  a  dreadful  confufion  enfued.  Some  took 
to  their  heels ;  others  fell  down  in  heaps  one  upon 
another  ;  and  others  engaged  their  comrades,  n'ul- 
taking  them  for  the  enemy.  Five  thoufand  men  loft 
their  lives  in  this  tumult,  and  the  reft  thought  proper 
to  take  refuge  within  the  walls  of  Carthage  ;  nor 
could  the  appearance  of  daylight,  for  fomc  time,  dif-  ,  j 

fipate    their    terrible     apprehenfions.       In    the    mean  Anijtnf r  '.n 
time   the   African  deferters,  obferving  the  great  con-  ^1'^' »'  A. 
fufion    the    Carthaginians  were  in,   and   not   knowing  £^'"0'^'^^' 
the  meaning  of  it,  were  fo  terrified,  that  they  thought 
proper  to  return  to  the  place   from  whence  they  came. 
The  Syracufans,  feeing  a  body  of  troops  advancing  to- 
wards them  in  good  order,  concluded  that  the  enemy 
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ivere  marcKiiig  to  attack  them,  and  t'ueiefoie  Imme- 
diately died  out,  "  To  arms,"  The  flames  afcend- 
ing  out  of  the  Carthaginian  camp  into  the  air,  and 
the  lamentable  outcries  proceeding  from  thence,  con- 
firmed them  in  tiiis  opinion,  and  greatly  heightened 
their  confufion.  The  confequence  ^vas  much  the  fame 
as  in  the  Carthaginian  camp  j  for  coming  to  blows 
■i\ith  one  another  inftead  of  the  enemy,  they  fcarce  re- 
covered their  fenles  upon  the  return  of  light,  and  the 
intelUne  fray  was  fo  bloody  that  it  coll  Agathocles 
4000  men. 

The  lart  difafter  fo  diflieartened  the  tyrant,  that  he 
immediately  let  about  contri\ing  means  for  making 
his  efcape  privately  ;  and  this  he  at  laft,  though  with 
great  difficulty,  effeoled.  After  his  departure,  his 
two  fons  were  immediately  put  to  death  by  the  fol- 
diers,  who,  choofing  a  leader  from  among  themfelves, 
made  peace  with  the  Carthaginians  upon  the  following 
conditions  :  1.  That  the  Greeks  ihould  deliver  up  all 
the  Lilaces  tliey  held  in  Africa,  receiving  from  them 
300  talents  :  2.  That  fuch  of  them  as  -were  ivilling  to 
ferve  in  the  Carthaginian  army  Ihould  be  kindly  treat- 
ed, and  receive  the  ufual  pay  ;  and  3.  That  the  rert 
ihould  be  tranfported  to  Sicily,  and  have  the  city  of 
Selinus  for  their  habitation. 

From  this  time,  to  that  of  their  firft  war  with  the 
Romans,  we  find  nothing  remarkable  in  the  hirtory 
of  the  Carthaginians.  The  firft  Punic  war,  as  it  is 
commonly  called,  happened  about  255  years  before 
Chrilt.  At  that  time  the  Carthaginians  were  poflef- 
fed  of  extenfive  dominions  in  Africa ;  they  had  made 
confiderable  progrefs  in  Spain  ;  were  mailers  of  Sardi- 
nia, Corfica,  and  all  the  illands  on  the  coaft  of  Italy  ; 
and  had  extended  their  conqueft;;  to  a  great  part  of 
Sicily.  The  occafion  of  the  firft  rupture  betiveen  the 
two  republics  was  as  follows ;  The  Mamertines  be- 
ing vanquilhed  in  battle,  and  reduced  to  great  ftraits 
by  Hiero  king  of  Syracufe,  had  refolved  to  deliver  up 
aMelTma,.  the  only  city  they  now  polTeffed,  to  that 
prince,  with  whofe  mild  government  and  ftriil  pro- 
bity they  were  well  acquainted.  Accordingly,  Hiero 
ivas  advancing  at  the  head  of  his  troops  to  take  pof- 
felTion  of  the  city,  wlien  Hannibal,  who  at  that  time 
commanded  the  Carthaginian  anny  In  Sicily,  prevent- 
ed him  by  a  ftratagcm.  He  came  to  meet  Hiero, 
as  it  ivece  to  congratulate  nim  on  his  vlftory  ;  and 
amufed  him,  while  fome  of  the  Carthaginian  troops 
tiled  off  toivards  Rleffina.  Hereupon  the  Mamer- 
tines, feeing  their  city  fupported  by  a  new  reinforce- 
ment, were  divided  into  feveral  opinions.  Some 
were  for  accepting  the  proteftion  of  Carthage  ;  others 
were  for  lurrendering  to  the  king  of  Syracufe  5  but 
the  greater  part  were  for  calling  in  the  Romans  to 
their  adiflance.  Deputies  were  accordingly  difpatch- 
ed  to  Rome,  offering  the  poffeffion  of  the  city  to  the 
Romans,  and  in  the  moft  moving  terms  irnploring 
protedllon.  This,  after  lome  debate,  was  agreed  to  ; 
and  the  conful  Appius  Claudius  received  orders  to  at- 
tempt a  paffage  to  Sicily  at  the  head  of  a  powerful 
army.  Being  obliged  to  (lay  fome  time  at  Rome, 
however,  one  Caius  Claudius,  a  perfon  of  great  Intre- 
pidity and  refolutlon,  ivas  difpatched  with  a  few  vef- 
fcls  to  Rheglum.  On  Ills  arrival  there,  he  obferved 
tj'e  Carthaginian  fquadron  to  be  fo  much  fuperlor  to 
his  ov\Ti,  that  be  thought  it  would  be  little  better  than 


madnefs  to  attempt  at  that  time  to  tranfport  forces  to 
Sicily.  He  croffed  the  ftraits,  ho-svever,  and  had  a 
conference  with  the  Mamertines,  in  which  he  prevail- 
ed upon  them  all  to  accept  of  the  proteiflibn  of  Rome  ; 
and  on  this  he  made  the  neceffary  preparations  for 
tranfporting  his  forces.  The  Carthaghiians,  being  in- 
formed of  the  refolutlon  of  the  Romans,  fent  a  llronp- 
fquadron  of  galleys  under  the  command  of  Hanno  to 
intercept  the  Roman  fleet  ■,  and  accordingly  the  Car- 
thaginian admiral,  coming  up  with  them  near  the  coaft 
of  Sicily,  attacked  them  with  great  fury.  During  the 
engagement,  a  violent  ilorm  arofe,  which  daflied  many 
of  the  Roman  veiTels  againft  the  rocks,  and  did  a  vail 
deal  of  damage  to  their  fquadron  ;  by  which  means 
Claudius  was  forced  to  retire  to  Rheglum,  and  this  he 
accompliflied  \\-ilh  great  dlfliculty.  Hanno  rellored 
all  the  velTels  he  had  taken  5  but  ordered  the  deputies 
fent  ^vith  them  to  expoflulate  ^vith  the  Roman  general 
upon  the  infraction  of  the  treaties  fubfifling  between 
the  two  republics.  This  expollulation,  ho^vever  juft, 
produced  an  open  rupture  :  Claudius  foon  after  pof- 
felTmg  himfelf  of  Medina. 

Such  was  the  beginning  of  the  firft  Punic  war, 
which  is  faid  to  have  lafted  24  years.  The  firft  year, 
the  Carthaginians  and  Syracufans  laid  fiege  to  Mefli- 
na  ;  but  not  acting  in  concert  as  they  ought  to  have 
done,  were  overthrov.m  by  the  conful  Appius  Claudi- 
us ;  and  this  defeat  fo  much  difgulted  Hiero  with  the 
Carthaginians,  that  he  foon  after  concluded  an  alliance 
with  tl]e  Romans.  After  this  treaty,  having  no  enemy 
to  contend  -ivith  but  the  Carthaginians,  the  Romans 
made  themfelves  mailers  of  all  the  cities  on  the  ^veitern 
coall  of  Sicily,  and  at  the  end  of  the  campaign  carried 
back  moft  of  their  troops  \vith  them  to  take  up  their 
winter-quarters  in  Italy. 

The  fecond  year,  Hanno  the  Carthaginian  general 
fixed  his  principal  magazine  at  Agrigentum.  This 
place  was  very  ftrong  by  nature,  had  been  rendered 
almcft  ImprcgTiable  by  the  new  fortifications  raifed  by 
the  Carthaginians  during  the  preceding  winter,  and 
was  defended  by  a  numerous  garrlfon  commanded  by 
one  Hannibal,  a  general  of  great  experience  In  war. 
For  five  months  the  Romans  attempted  to  reduce  the 
place  by  famine,  and  had  siilually  brought  the  inhabi- 
tants to  great  diftrefs,  when  a  Carthaginian  army  of 
50,000  foot,  6000  horfe,  and  60  elephants,  landed  at 
Lilybsum,  and  from  thence  marched  to  Heraclea, 
within  20  miles  of  Agrigentum.  There  the  general 
received  a  deputation  from  fome  of  the  Inhabitants  of 
Erbeffa,  where  the  Romans  had  their  magazines,  offer- 
ing to  put  the  town  into  his  hands. ,  It  ivas  accordingly 
delivered  up ;  and  by  this  means  the  Romans  be- 
came fo  much  diftrefled,  that  they  had  certainly  been 
obliged  to  abandon  tlieir  enterprife,  had  not  Hiero 
lupplied  them  with  provifions.  But  all  the  aluilance 
he  was  able  to  give  could  net  long  have  fupjiortcd 
.them,  as  their  army  'ivas  fo  much  weakened  by  difor- 
.ders  occafioned  by  famine,  that,  out  of  100,000  men, 
of  whom  it  originally  confuted,  fcarce  a  fourth  part 
remained  fit  for  iervice,  and  could  no  longer  fublift  on 
fuch  parfimonious  fupplies.  But  in  the  mean  time 
Kannibal  acquainted  Hanno  that  the  city  was  reduced 
to  the  utmoll  diftrefs  _;  upon  which  he  refolved  to  ven- 
ture an  engagement,  which  he  had  before  declined. 
In  this  the  Romans  were  viilorloi.;?,  and  the  city  fur- 
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rendered  at  difcretion,  though  Hannibal  with  uie 
grcateft  part  of  the  garrifon  made  their  cfcape.  This 
ended  the  campaign ;  and  the  Carlhaginians  being 
greatly  chagrined  at  their  bad  iiiccef?,  fire;!  Hanno 
of  an  immenfe  fum  of  money,  and  deprived  him  of  his 
command,  appointing  Hamilcar  to  fucceed  him  in  the 
command  of  the  land  army,  and  Hannibal  in  that  of 
the  Heet. 

The  third  year,  Hannibal  received  orders  to  ravage 
the  coaft  of  Italy  ;  but  the  Romans  had  taken  care 
to  poll  detachments  in  fuch  places  as  were  mofl  pro- 
per to  prevent  his  landing,  fo  that  the  Carthaginian 
found  it  impoliible  to  execute  his  orders.  At  the  fame 
time,  the  Romans,  perceiving  the  advantages  of  being 
mafters  of  the  fea,  fet  about  building  ]  20  galleys. 
Wliile  this  was  doing,  they  made  themfelves  mafters 
of  mod  of  the  inland  cities,  but  the  Carthaginians  re- 
duced or  kept  Heady  in  their  interell  moft  of  the  ma- 
ritime ones ;  fo  that  both  parties  were  equally  fuccefs- 
ful  during  this  campaign. 

The  fourth  year,  Hannibal  by  a  ftratagem  made 
himfelf  maftcr  of  17  Roman  galleys ;  after  ^vhich  he 
committed  great  ravages  on  the  coal^  of  Italy,  whither 
he  had  advanced  to  take  a  view  of  the  Roman  fleet. 
But  he  was  afterwards  attacked  in  his  turn,  loft  the 
greateft  part  of  his  Ihips,  and  with  great  difficulty 
made  his  own  efcape.  Soon  after  he  was  totally  de- 
feated by  the  conful  Duillius,  with  the  lofs  of  SO  ihips 
taken,  1 3  (link,  7000  men  killed,  and  as  many  taken 
prifoners.  After  this  viftoiy  Duillius  landed  in  Sici- 
ly, put  himfelf  at  the  head  of  the  land  forces,  relieved 
Segefta,  befieged  by  Hamilcar,  and  made  himfelf  ma- 
tter of  Macella,  though  defended  by  a  numerous  gar- 
rifon. 

The  fifth  year  a  difference  arofe  between  the  Ro- 
mans and  their  Sicilian  allies,  which  came  to  fuch  a 
height,  that  they  encamped  feparately.  Of  this  Ha- 
milcar availed  himfelf,  and  attacking  the  Sicilians  in 
their  entrenchments,  put  4000  of  them  to  the  fword. 
He  then  drove  the  Romans  from  their  pofts,  took  fe- 
veral  cities  from  them,  and  overran  the  greateft  part 
of  the  country.  In  the  mean  time,  Hannibal,  after 
his  defeat,  failed  with  the  fhattered  remains  of  his  fleet 
to  Carthage  :  but,  in  order  to  fecure  himfelf  from  pu- 
nilhment,  he  fent  one  of  his  friends  with  all  fpeed,  be- 
fore the  event  of  the  battle  was  known  there,  to  ac- 
quaint the  fenate,  that  the  Romans  had  put  to  fea 
with  a  good  number  of  heavy  ill-built  veflels,  each 
of  them  carrying  fome  machine,  the  ufe  of  which 
the  Carthaginians  did  not  underftand  ;  and  afked  whe- 
ther it  was  the  opinion  of  the  fenate  that  Hannibal 
ftiould  attack  them  ?  Thefe  machines  were  the  cor-vi, 
which  were  then  newly  invented,  and  by  means  of 
which,  chiefly,  Duillius  had  gained  the  viftory.  The 
fenate  were  unanimous  in  their  opinion  that  the  Ro- 
mans Ihould  be  attacked  j  upon  which  the  mclTenger 
acquainted  them  with  the  unfortunate  event  of  the  bat- 
tle. As  the  fenators  had  already  declared  themfelves 
for  the  engagement,  they  fparcd  their  general's  life, 
and,  according  to  Polybius,  even  continued  him  in 
the  command  of  the  fleet.  In  a  fhort  time,  being  re- 
inforced by  a  good  number  of  galleys,  and  attended  by 
fome  officers  of  great  merit,  he  failed  for  the  coafl  of 
Sardinia.  He  had  not  been  long  here,  before  he  was 
furprifed  by  the  Romans,  who  carried  off  many  of  his 
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flilps,  and  took  great  numbers  of  his  men  priloners. 
This  fo  incenfcd  the  reft,  that  they  feiicd  their  unfor- 
tunate admiral,  and  crucified  him  j  but  who  \vas  his 
immediate  fucceflbr  does  not  appear. 

The  fixth  year,  the  Romans  made  themfelves  ma- 
ilers of  the  iflands  of  Corfica  and  Sardinia.  Hanno, 
who  commanded  the  Carthaginian  forces  in  the  latter, 
defended  himfelf  at  a  city  called  Olbia  with  incredible  mans, 
bravery  ;  but  being  at  lalt  killed  in  one  of  the  attacks, 
the  place  ivas  furrendered,  and  the  Romans  foon  be- 
came mafters  of  the  whole  ifland.  Sz 

The  feventh   year,    the   Romans   took    the  town  of  The  Ro- 
Myteftratum,    in   Sicily,    from   whence   they   marched  "">"  3™y 
towards   Camarina,    but   in   their  -way  were  ilirrounded  danger, 
in  a  deep  valley,    and  in  the  moft  imminent  danger  of  g, 

being  cut  off  by  the  Carthaginian  army.  In  this  ex-  Rsfcucd  by 
tremity,  a  legionary  tribune,  by  name  M.  Ca/purmus  the  bravery 
Flamma,  defired  the  general  to  give  him  300  chofen  °^  *  '^?."^- 
men  ;  promifing,  with  this  fmall  company,  to  find  [,u„e_ 
the  enemy  fuch  employment  as  fliould  oblige  them  to 
leave  a  paffage  open  for  the  Roman  army.  He  per- 
formed his  promife  with  a  braveiy  truly  heroic  j  for, 
having  feizcd,  in  fpite  of  all  oppofition,  an  eminence, 
and  entrenched  himfelf  on  it,  the  Carthaginians,  jea- 
lous of  his  defign,  flocked  from  all  quarters  to  drive 
him  from  his  poll.  But  the  brave  tribune  kept  their 
■svhole  army  in  play,  till  the  conful,  taking  advantage 
of  the  diverfion,  drew  his  army  out  of  the  bad  fitua- 
tion  in  which  he  had  imprudently  brought  it.  The 
legions  were  no  fooner  out  of  danger,  than  they  ha- 
flened  to  the  relief  of  their  brave  companions :  but  all 
they  could  do  was  to  fave  their  bodies  from  the  infults- 
of  their  enemies  j  for  they  foimd  them  all  dead  on  the 
fpot,  except  Calpurnius,  who  lay  under  a  heap  of  dead 
bodies  all  covered  ivith  wounds,  but  ftill  breathing. 
His  wounds  were  immediately  dreffcd,  and  it  fortu- 
nately happened  that  none  of  them  proved  mortal ;  and 
for  this  glorious  enterprifc  he  received  a  crown  of  i^ra- 
men.  After  this  the  Romans  reduced  leveral  cities, 
and  drove  the  enemy  quite  out  of  the  territory  of  the 
Agrigentines  ■■,  but  were  repulfcd  with  great  lofs  be- 
*"'''  Lipara. 


fo: 


C4 
The    eighth  year,    Regultis,    who  commanded  the  Carthajini. 
""■  ■'         --- ^,,5  (Jff-at. 

ed  at  fea  1  y 
the  Ro. 


Roman  fleet,  obferving  that  of  the  Carthaginians  lynig 
along  the  coaft  in.  diiorder,  failed  with  a  fquadron  of 
ten  galleys,  to  obferve  their  number  and  ftrength,  or- 
dering the  reft  of  the  fleet  to  follow  him  with  all  ex- 
pedition. But  as  he  drew  too  near  the  enemy,  he  was 
furrounded  by  a  great  number  of  Carthaginian  galleys. 
The  Romans  fought  with  their  ufual  bravery  ;  but  be- 
ing overpowered  with  numbers,  were  obliged  to  yield. 
The  conful,  however,  found  mea-.is  to  make  his  elcape, 
and  joined  the  reft  of  the  fleet ;  and  then  had  his  full 
revenge  of  the  enemy,  18  of  their  fhips  being  taken, 
and  eight  funk.. 

The  ninth  year,  the  Romans  made  preparations  for 
invading  Africa.  Their  fleet  for  this  purpofe  confift- 
ed  of  330  galleys,  each  of  them  having  on  board  120 
foldiers  and  300  ro\vers.  The  Carthaginian  fleet  con- 
fifted  of  360  fail,  and  was  much  better  manned  than 
that  of  the  Romans.  The  Iho  fleets  met  near  Ecno- 
mus,  a  promontory  in  Sicily ;  where,  after  a  bloody 
engagement,  which  lailed  the  greater  part  of  the  day, 
the  Carthaginians  ^vere  entirely  defeated,  with  liie 
lofs  of  30  galleys  funk,  and  C3  taken  wth  all  their 
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men.  The  Romans  loft  only  24  galleys,  which  were 
all  funk. — After  this  \ic5lory,  the  Romans  having  re- 
fitted their  fleet,  fet  fail  for  the  coaft  of  Africa  nith 
all  expedition.  The  firil  land  they  got  fight  of  was 
Cape  Hermea,  where  the  tleet  lay  at  anchor  for  fome 
time  waiting  till  the  galleys  and  tranlports  came  up. 
From  thence  they  coafled  along  till  they  arrived  be- 
fore Clupea,  a  city  to  the  ealt  ot  Car:;:.ige,  where 
they  made  their  firil  defcent. 

No  words  can  exprefs  the  confternation  of  the  Car- 
thaginians on  the  arrival  of  the  Romans  in  Africa. 
The  inhabitants  of  Clupea  were  fo  terrified,  that,  ac- 
cording to  Zonaras,  they  abandoned  tlie  place,  which 
the  Romans  immediately  took  poffefTion  of.  Having 
left  there  a  (Irong  garrifon  to  fccure  their  fhippmg, 
and  keep  the  adjacent  territory  in  awe,  they  mo\ed 
nearer  Carthage,  taking  a  great  number  of  towns ; 
they  likeivife  plundered  a  prodigious  number  of  %il- 
lages,  laid  vaft  numbers  of  noblemen's  feats  in  allies, 
and  took  aboi-e  20,000  prifoners.  In  flrort,  having 
plundered  and  ravaged  the  ^vhole  country,  almoft  to 
the  gates  of  Carthage,  they  returned  to  Clupea  loaded 
with  the  immenfe  booty  they  had  acquired  in  the  ex- 
pedition. 

The  tenth  year,  Regulus  pufhed  on  his  conqucfts 
vrith  great  rapidity.  To  oppofe  his  progrefs,  Hamil- 
car  was  recalled  from  Sicily,  and  with  him  Bollar  and 
Afdrubal  were  joined  in  command.  Hamllcar  com- 
manded an  army  jull:  equal  to  that  of  Regulus.  The 
other  two  commanded  feparate  bodies,  ^vhich  were 
to  join  him  or  act  apart  as  occafion  required.  But, 
before  they  were  in  a  condition  to  take  the  field,  Re- 
gulus, purfuing  his  conquefts,  arrived  on  the  banks  of 
the  Bagrada,  a  river  which  empties  itielf  into  the  fea 
at  a  fmall  diitance  from  Carthage.  Here  he  had  a 
mondrous  ferpent  to  contend  with,  Avhich,  according 
to  the  accounts  of  thofe  days,  infeded  the  waters  of 
the  river,  poifoned  the  air,  and  killed  all  other  ani- 
mals ^vith  its  breath  alone.  When  the  Romans  went 
to  drau-  water,  this  huge  dragon  attacked  them  ;  and, 
twilling  itfelf  round  their  bodies,  either  fqueezed  them 
to  death,  or  fwallowed  them  alive.  As  its  hard  and 
thick  fcales  ^vere  proof  againft  their  darts  and  arrows, 
they  were  forced  to  have  recouife  to  the  baliftce,  wliich 
they  made  ufe  of  in  ficges  to  throw  great  ftones,  and 
to  beat  down  the  walls  of  befieged  cities.  With  thefe 
they  difcharged  (howers  of  huge  ftones  againft  this 
new  enemy,  and  had  the  good  luck  with  one  of  them, 
to  break  his  back-bone  ;  which  difabled  him  from 
IwiiHng  and  winding  hjs  immenfe  body,  and  by  that 
means  gave  the  Romans  an  opportunity  of  approach- 
ing and  difpatchmg  -.lim  with  their  darts.  But  his 
dead  body  corrupted  the  air  and  the  water  of  tlie  ri- 
ver ;  and  fpread  fo  great  an  infe£lion  ovef  the  whole 
country,  that  the  Romans  were  obliged  to  decamp. 
We  are  told  that  Regulus  fent  to  Rome  the  fkin  of 
this  monfter,  which  was  ]  20  feet  long  ;  and  that  it 
v.-as  hung  up  in  a  temple,  where  it  was  preferved  to 
the  time  of  the  Numantine  war. 

Having  paiTed  this  river,  he  befieged  Adis,  or  Adda, 
not  far  from  Carthage,  which  the  enemy  attempted 
to  relieve  ;  but  as  they  lay  encamped  among  hills  and 
rocks,  where  their  elephants,  in  which  the  main  ftrength 
of  their  array  coniifted,  could  be  of  no  ufe,  Regulus 
r.ttacked  them  in  their  camp,  lulled   17,000  of  them 
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and  took  5000  prifoners,  and  18  elephants.  Upon  Carthage' 
the  fame  of  this  ndory,  deputations  came  from  all 
quarters,  infomuch  that  the  conqueror  in  a  few  days 
became  mailer  of  80  towns  :  among  which  ivere  the 
city  and  port  of  Utica.  This  increaled  the  alarm 
Carthage  ;  \vhich  was  reduced  to  defpair,  -when  Re-  '^'^^  thtm  to 
gulus  laid  fiege  loTunis,  a  great  city  about  nine  miles  l^ ' 
from  the  capital.  The  place  was  taken  in  fight  of  the 
Carthaginians,  who,  from  their  ivalls,  beheld  all  the 
operations  of  the  fiege,  without  making  the  leaft  at- 
tempt to  relieve  it.  And  to  complete  tlreir  misfor- 
tunes, the  Numidians,  their  neighbours,  and  impla- 
cable enemies,  entered  their  territories,  committing 
every  where  the  moft  dreadful  devaftations,  which  foou 
occafioned  a  great  fcarcity  of  provifions  in  the  city. 
The  public  magazines  ^vere  foon  exhaulled  :  and,  as 
the  city  was  full  of  felfilh  merchants,  who  took  ad- 
vantage of  the  public  diftrcls,  to  ftll  provifions  at  an 
exorbitant  piice,  a  famine  enfued,  with  all  the  evils 
which  attend  it.  -- 

In  this  extremity  RegiJus  advanced  to  the  very  His  proj-o- 
gates  of  Carthage  ;  and,  having  encamped  under  the  '  °^  ■ 
avails,  fent  deputies  to  treat  of  a  peace  's\ith  the  fe-  j*^.->cV^" 
iiate.  The  deputies  ^vere  received  with  inexpreflible 
joy  ;  but  the  conditions  they  propofed  were  fuch  that 
the  fenate  could  not  hear  them  without  the  greateft 
indignation.  They  were,  1.  That  the  Cartliaginians 
Ihould  relinquifli  all  claims  to  Sardinia,  Corfica,  and 
Sicily.  2.  That  they  fhould  reftore  to  the  Romans 
all  the  prifoners  they  had  taken  from  them  fmce  the 
beginning  of  the  ^var.  a.  That  if  they  cared  to  re- 
deem any  of  their  o^vn  prifoners,  they  fliould  pay  fo 
much  a  head  for  them  as  Rome  ihould  judge  reafon- 
able.  4.  That  they  fliould  for  ever  pay  the  Romans 
an  annual  tribute.  5.  That  for  tlie  future  they  fliould 
fit  out  tjut  one  man  of  ivar  for  their  own  ufe,  and  50 
triremes  to  ferve  in  the  Roman  fleet,  at  the  expence 
of  Carthage,  when  required  by  any  of  the  firture  con- 
fuls.  Thefe  extravagant  demands  provoked  the  le- 
nators,  who  loudly  and  unanimoufly  rejefted  them ; 
the  R.oman  deputies,  however,  told  them  that  Regu- 
lus v.ould  not  alter  a  fiiigle  letter  of  the  propofals, 
aad  that  they  muft  either  conquer  the  Romans  or 
obey  them.  _  71 

In   tills  extreme  diftreis,  fome  mercenaries  arrived  Xantliij'piis 
from  Greece,   among   whom  -was  a  Lacedemonian,  by  appointed-  to 
name  Xanthippus,   a  man  of  great  valour  and  experi-  t^rCaUlia- 
ence  In  ivar.     This  man,   having   informed   himfelf  of  gj^ian 
the  circumftances  of  the  late  battle,   declared  publicly,  srmy. 
that   their   overthrow   was  more   owing   to   their  own 
mifcondutl  than  to  the  fuperlorlty  of  the  enemy.      This 
difcourfe  being    fpread    abroad,    came    at    laft    to    the 
knowledge  of  the  fenate  ;  and  by  them,   and   even  by 
the    defire    of  the    Carthaginian    generals   themfelves,    ,, 
Xanthippus  was  appointed  commander  in  chief  of  their 
forces.     His  firft  care  was  to  dlfclpline  his  troops  in  a 
proper  manner.     He   taught  them  how  to  march,  en- 
camp, i\iden  and  clofe  their  ranks,  and   rally  after  the 
Lacedemonian    manner    under    their     proper     colours. 
He  then  took  the  field  with    12,000  foot,   4000  horfe, 
and    100  elephants.     The  Romans  were   furprifed   at 
the  fudden  alteration  they  obferved   in   the    enemy's 
ccndud  :    but    Regtdus,   elated   with   his  last   fuccefs, 
came  and  encamped  at  a  fmall  distance  from  the  Car- 
thaginian army  in  a  vast  plain,  where  their  elephants 
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and  lioife  li;id  100.11  lo  a<5l.  The  two  armies  ^vcre 
parted  by  a  river,  wliich  Reguliis  boldly  paiTcd,  by 
which  mean.'!  he  left  no  room  tor  a  retreat  in  cafe  of 
any  mi.^fortune.  'I'he  cngagen>ent  began  -nith  great 
fury ;  but  ended  in  the  total  defeat  of  the  Romans, 
who,  except  ^000  ihr.t  elcaped  to  Cliipea,  were  all 
killed  or  taken,  priioners,  and  among  the  latter  was 
Rcffulus  himlelf.  The  lols  of  the  Cartha"lnians  fcarce 
exceeded  SOO  men. 

The  Cartliaginians  remained  on  the  field  of  battle 
till  they  had  (hipped  the  llain  •,  and  then  entered  their 
metropolis,  which  was  almoll  the  only  place  left  them, 
in  great  triumph.  They  treated  all  their  prifoners 
with  great  humanity,  except  Reguhis  ;  but  as  for  him, 
he  had  fo  infulted  them  in  his  profperity,  that  they 
Coidd  not  forbear  fliowing  the  higheft  marks  of  their 
refentmcnt.  According  to  Zoiiaras  and  others,  he 
ivas  thron-Ti  into  a  dungeon,  ivlicre  he  had  only  fufte- 
nance  allowed  him  barely  fuliicient  to  keep  him  alive. 
Nay,  his  cruel  mailers,  to  heighten  his  other  torments, 
ordered  a  huge  elephant  (at  the  light  of  which  ani- 
mal, it  feeras,  he  was  greatly  terrified)  to  be  conftanlly 
placed  near  him  j  which  prevented  him  from  enjoying 
any  tranquillity  or  repofe. 

The  eleventh  year  of  this  war,  the  Carthaginians, 
elated  with  their  viftory  over  Regulus,  began  to  talk  in 
a  very  high  llrain,  tlireatening  Italy  itfelf  with  an  in- 
vafion.  To  prevent  this,  the  Romans  took  care  to 
garrifon  all  their  maritime  to\vns,  and  fitted  out  a  new 
fleet.  In  the  mean  time,  the  Carthaginians  befieged 
Clupea  and  (Jtica  in  vain,  being  obliged  to  abandon 
their  enterprife,  upon  hearing  tliat  the  Romans  were 
equipping  a  fleet  of  350  fail.  The  Carthaginians  ha- 
ving with  incredible  expedition  refitted  their  old  vef- 
fels,  and  built  a  good  number  of  new  ones,  met  the 
Roman  fleet  off  Cape  Hermea.  An  engagement  en- 
fued,  in  which  tlie  Carthagi'nians  ^vere  utterly  defeated  ; 
104  of  their  lliips  being  lunk,  .30  taken,  and  15,000 
of  their  foldiers  and  rowers  killed  in  the  aftion.  Tlie 
Romans  purfued  their  coiirfe  to  Clupea,  where  they 
were  no  fooner  landed,  than  they  found  themfelves  at- 
tacked by  the  Carthaginian  army,  uivder  the  two 
Hannos,  father  and  fon.  But,  as  the  hnxe  Xanthip- 
pus  no  longer  commanded  their  army,  notwith'^anding 
the  Lacedemonian  difcipline  he  had  introduced  among 
them,  they  were  routed  at  the  very  firft  onfet,  with 
the  lofs  of  9000  men,  and  among  them  many  of  their 
chief  lords. 

Notwithftanding  all  their  viflories,  however,  the 
Romans  found  themfelves  no^v  obliged,  for  want  of 
provifions,  to  evacuate  both  Clupea  and  Utica,  and 
abandon  Africa  altogether.  Being  dcfirous  of  figna- 
lizing  the  end  of  their  confulate  by  fome  important 
conqueft  in  Sicily,  the  confuls  fleered  for  that  illand, 
contrary  to  the  advice  of  their  pilots,  who  reprefented 
their  danger,  on  account  of  the  feafon  being  fo  far  ad- 
vanced. Their  obftinacy  proved  the  dellrudion  of 
the  whole  fleet ;  for  a  violent  florm  arifing,  out  of 
.370  veiTcls  only  80  efcaped  fhipwreclv,  the  reft  being 
fwallowed  up  by  the  fea,  or  dalhed  againft  tlie  rocks. 
This  was  by  far  the  greateft  lofs  that  Rome  had  ever 
fuftained  ;  for  befides  the  fliips  that  were  caft  a\vay 
with  their  crews,  a  numerous  army  was  destroyed, 
with  all  the  riches  of  Africa,  which  had  been  by  Re- 
gulus amafled  and  depofited  in  Clupeaj  and  v.?rc  now 
Vql,  V.  Part  I. 
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from  thence  trinfpoiting  to  Rome.     The   wliole   coaft.  Canliajf, 
from   Pachinum   to   Caraerim   was  covered  with  dead  ♦ 

bodies  and  wrecks  of  ftiips  ;   fo  that  hillory  can  fcarce 
aiiord  an  example  of  fuch  a  dreadful  diialler. 

'J'hc  twelfth  year,  ih.e  Carthaginians  hearing  of  this 
misfortune  of  the  Romans,  renewed  the  war  in  .Sicily 
with  freili  fury,  hoping  the  ivhole  illand,  which  was 
now  left  defL-ncelefs,  would  fall  into  their  hands.  Car- 
thalo,  a  Carthaginian  commander,  belieged  and  took 
Agrigcntimi.  The  town  he  laid  in  aihes,  and  demo- 
lilhed  the  walls,  obliging  the  inhabitants  to  rly  to  O- 
lympium.  Upon  the  news  of  tliis  fuccefs,  Afdrubal 
was  feiit  to  Sicily  ^vith  a  large  reinforcement  of  troops, 
and  150  eleph.ants.  They  likewife  fitted  out  a  fqr.a- 
dron,  with  which  they  retook  the  iiland  of  Corcyra, 
and  marched  a  ftrong  body  of  forces  into  Mauritania 
and  Numidia,  to  punilh  the  people  of  thofe  countries 
for  fliowing  a  difpofilion  to  johi  the  Romans.  In  Si- 
cily the  Romans  polTelTed  themfelves  of  Cephalodium 
and  Panormus,  but  were  obliged  by  Carthalo  lo  raife 
the  fiege  of  Drcpanum  with  great  lofs. 

The  13th  year,  the  Romans  lent  out  a  fleet  of  2G0 
gallevs,  which  appeared  off  Lilybi\;um  in  Sicily  ;  but 
finding  this  place  too  llrong,  they  lleered  from  thence 
to  the  ealleni  coall  of  Africa,  «here  they  made  feve- 
ralv  defccnts,  furprifed  fome  cities,  and  plundered  feve- 
ral  towns  and  villages.  Thev  arrived  fafe  at  Panormus, 
and  in  a  few  days  let  fail  for  Italy,  having  a  fair  v\iiid 
till  they  came  off  Cape  Palinunis,  ivhere  fo  violent  a 
florm  overtook  them,  that  160  of  their  galleys  and  a 
great  number  of  their  tranfports  were  loft  ;  upon  which 
the  Roman  fenate  made  a  decree,  that  for  the  future 
no  more  than  50  veifels  ftiould  be  equipped  ;  and  that 
thefe  lliould  be  employed  only  in  guarding  the  coaft  of 
Italy,  and  trani'porting  the  troops  into  Sicily. 

The  14th  year,  the  Romans  made  themfelves  ma- 
fters  of  Himera  and  Lipara  in  Sicily  ;  and  the  Car- 
thaginians conceiving  new  hopes  of  conquering  that 
ifland,  began  tq  make  fielli  levies  in  Gaid  and  Spain, 
and  to  equip  a  new  fleet.  But  their  treafures  being 
exhaulled,  they  applied  to  Ptolemy  king  of  Egypt, 
intreating  him  to  lend  them  2000  talents  ;  but  he,  be- 
ing refolved  to  ftand  neuter,  refufed  to  comply  with 
their  requell  ;  telling  them  that  he  coidd  not,  v.ith- 
out  breach  of  fidelity,  alTift  one  friend  againft  another. 
However,  the  republic  of  Carthage  making  an  effort, 
equipped  a  fleet  of  200  fail,  and  railed  an  army  of 
30,000  men,  horfe  and  foot,  and  140  elephants,  ap- 
pointing Afdrubal  commander  in  chief  both  of  the 
fleet  and  army.  The  Roman?,  then,  finding  the  great 
advantages  of  a  fleet,  refolved  to  equip  one,  notwith- 
ftanding all  fonner  difafters ;  and  while  the  veiTels 
were  biulding,  two  confuls  ivcre  chofen,  men  of  va- 
lour and  experience,  to  fuperfede  the  adling  ones  ii\ 
Sicily.  Melellus,  however,  one  of  the  former  coru» 
fuls,  being  continued  with  the  title  of  proconful,  found 
means  to  draw  Afdrubal  into  a  battle  on  difadvan- 
tageous  terms  near  Panormus,  and  then  fallying  out 
upon  him,  gave  him  a  moft  terrible  overthrow. 
'J'wenty  thoufand  of  the  enemy  were  killed,  and 
many  elephants.  An  hundred  and  four  elephants 
were  taken  with  their  leaders,  and  ftnt  to  Rome, 
where  they  were  hunted  and  put  to  death  in  the 
circus. 

The  1 5th  year  the  Ramans  befieged  Lilvbxum.; 
D  d  aiii 
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and  the  fiege  continued  during  the  reft  of  the  firft 
Punic  war,  and  was  the  only  thing  remarkable  that 
happened  during  that  time  *.  The  Carthaginians, 
on  the  firft  news  of  its  being  befieged,  fent  Regiilus 
with  fome  deputies  to  Rome  to  treat  of  a  peace  ;  but, 
inftead  of  forwarding  the  negotiation,  he  hindered  it  : 
and  notwithftanding  he  knew  the  torments  prepared 
for  him  at  Carthage,  could  not  be  prevailed  upon  to 
flay  at  Rome,  but  returning  to  his  enemies  country, 
was  put  to  a  raoft  cruel  death.  During  this  fiege, 
the  Roman  fleet  under  Claudius  Pulcherwas  utterly  de- 
feated by  Adherbal  the  Carthaginian  admiral.  Ninety 
of  the  Roman  galleys  were  loft  in  the  aftion,  8000  ef 
their  men  either  killed  or  drowned,  and  iO,000  taken 
and  fent  prifoners  to  Carthage  ;  and  the  Carthaginians 
gained  this  fignal  vidory  without  the  lofs  of  a  (ingle 
lliip,  or  even  a  fingle  man.  Another  Roman  fleet  met 
with  a  ftill  feverer  fate.  It  confifted  of  120  galleys, 
800  tranfports,  and  was  laden  ivith  all  fort  of  military 
ftores  and  provifions.  Every  one  of  thefe  veflels  was 
loft  by  a  ftorm,  with  all  they  contained,  not  a  fingle 
plank  being  fared  that  could  be  ufed  again  ;  fo  that 
the  Romans  found  themfelves  once  more  deprived  ot 
their  whole  naval  force. 

In  tlie  mean  time,  the  Carthaginian  foldiery  having 
fliown  a  difpofition  to  mutiny,  the  fenate  fent  over 
Hamilcar  Barca,s,  father  of  the  famous  Hannibal,  to 
Sicily.  He  received  a  charte  blanch  from  the  fenate 
to  aft  as  he  thought  proper  ;  and,  by  his  excellent 
ronduft  and  refolution,  ihowed  himfelf  the  greateft 
general  cf  his  age.  He  defended  Ery.\,  ^vhich  he  had 
faken  by  furprife,  with  fucli  vigour,  that  the  Romans 
would  never  have  been  able  to  make  themfelves  mafters 
of  it,  had  they  not  fitted  out  a  new  fleet  at  the  ex- 
pence  of  private  citizens,  which,  having  utterly  defeat- 
ed that  of  the  Carthaginians,  Hamilcar,  notwithftand- 
ing all  his  valour,  was  obliged  to  yield  up  the  place 
w-hich  he  had  fo  long  and  fo  bravely  defended.  The 
following  articles  of  peace  were  immediately  drawn 
up  between  the  two  commanders.  1.  The  Carthagi- 
nians fliall  evacuate  all  the  places  which  they  have  in 
Sicily,  and  entirely  quit  that  illand.  2.  They  (hall, 
in  20  years,  pay  the  Romans,  at  equal  payments  every 
year,  2200  talents  of  filver,  that  is,  437,2501.  Ster- 
ling. 3.  'J'hey  tliall  reflore  the  Roman  captives  and 
tleferters  without  ranfom,  and  redeem  their  ewn  pri- 
ibners  with  money.  4.  They  fliall  not  make  war  up- 
on Hieto  king  of  Syracufe,  or  his  allies.  Thefe  ar- 
ticles being  agreed  to,  Hamilcar  furrendered  Eryx  up- 
en  condition  that  all  his  foldiers  ftiould  march  out  with 
him,  upon  his  paying  for  each  of  them  18  Rcnan  dinar:!, 
Hoftages  were  given  on  both  fides,  and  deputies  were 
fent  to  Rome  to  procure  a  ratification  of  the  treaty 
by  the  fenate.  After  the  fenators  had  tlioroughly 
informed  themfelves  of  the  ftate  of  affairs,  tivo  more 
articles  were  added,  viz.  1.  That  1000  talents  ftiould 
be  paid  immediately,  and  the  2200  in  the  fpace  of  10' 
years  at  equal  payments.  2.  That  the  Carthaginians 
ftiould  quit  all  the  little  itlands  about  Italy  and  Sicily, 
and  never  more  come  near  them  with  ftiips  of  war,  or 
laife  mercenaries  in  thofe  places.  Neceffity  obliged 
Hamilcar  to  confent  to  thefe  terms  j  but  he  returned 
to  Carthage  with  a  hatred  to  the  Romans  wiiich  he 
did  not  even  fuffer  to  die  with  him,  but  tranfroitted  to 
liis  fon  the  great  HanmbaL 


The  Carthaginians  were   no    fooner  got  out  of  this  Carthajei 
bloody  and  expcnftve  ^var,    than  they  found  themfelves  •        '' 

enagcd  in  another,  which  was  like  to  have  proved  fa-  ^  r  c 
tal  to  them.  It  is  called  by  ancient' hi Uorians  the  Li-  the  vvar  1 
hyan  war,  or  the  war  with  the  mercenaries.  Tlie  prin-  vvrth  the 
cipal  occaiion  of  it  ■\vas,  that  when  Hamilcar  returned  mercena. 
to  Carthage,  he  found  the  republic  io  much  impover-  "^'* 
ilhed,  that,  far  froto  being  able  to  give  thefe  troops 
the  largefles  and  rewards  promifed  them,  it  could  not 
pay  thexn  their  arrears.  He  had  committed  the  care 
of  Iranfporting  them  to  one  Giico,  who,  being  an  uf- 
ficer  of  great  penetration,  as  though  he  had  forefecu 
what  woidd  happen,  did  not  ftiip  them  ofi^  all  at  once, 
but  in  fmall  and  feparate  parties,  that  thofe  who  came 
firft  might  be  paid  off  and  fent  home  before  the  arrival 
of  the  reft.  The  Carthaginians  at  home,  however,  did 
not  aft  with  the  fame  prudence.  '  As  the  ftate  was  al- 
moft  entirely  exhaufted  by  the  late  ivar,  and  the  ini- 
menfe  fum  of  money,  in  confequence  of  the  peace,  paid 
to  the  Romans,  ihey  judged  it  would  be  a  laudable  ac- 
tion to  fave  fomething  to  the  public.  They  did  not 
therefore  pay  off  the  mercenaries  in  proportion  as  they 
arrived,  thinking  it  more  proper  to  wait  till  they 
all  came  together,  with  a  view  of  obtaining  fome 
remiflion  of  their  arrears.  But,  being  foon  made  fen- 
fible  of  their  wrong  conduft  on  this  occafion,  by 
the  frequent  diforders  thele  barbarians  committed  in 
the  city,  they  %vith  fome  difficulty  prevailed  upon 
the  oflicers  to  take  up  their  quarters  at  Sicca,  and 
canton  their  troops  in  that  neighbourhood.  To  in- 
duce them  to  this,  however,  they  gave  them  a  fum 
of  money  for  their  prelent  iubfiftence,  and  piromifed 
to  comply  with  their  pretenfions  when  the  remainder 
of  their  troops  arrived  from  Sicily.  Here,  being  ■whol- 
ly immerfed  in  idlenefs,  to  which  they  had  long  been 
ftrangers,  a  negleft  of  difcipline  enfued,  and  of  courfe 
a  petulant  and  licentious  fpirit  immediately  took  place. 
I'hey  were  now  determined  not  to  acquiefce  in  recei- 
ving their  bare  pay,  but  to  infift  upon  the  rewards  Ha- 
milcar had  promifed  them,  and  even  to  compel  the 
ftate  of  Carthage  to  comply  with  their  demands  by 
force  of  arms.  The  fenate  being  informed  of  the 
mutinous  difpofition  of  the  foldiery,  difpatched  Han- 
no,  one  of  the  fuffetes,,  to  pacify  tliem.  Upon  his  H anno, 
arrival  at  Sicca,  he  expatiated  largely  upon  the  po- 
verty of  the  ftate,  and  the  heavy  taxes  with  which 
the  citizens  of  Carthage  were  loaded  ;  and  therefore, 
inftead  of  anfvvering  their  high  expeftations,  he  de- 
fired  them  to  be  fatisfied  with  receiving  part  of  their 
pay,  and  remit  the  remainder  to  ferve  the  preffmg 
exigencies  of  the  republic.  The  mercenaries  being 
highly  provoked,  that  neither  Hamilcar,  nor  any 
other  of  the  principal  officers,  who  commanded  them- 
in  Sicily,  and  were  the  beft  judges  of  their  merit, . 
made  their  appearance  on  this  occafion,  but  only 
Hanno,  a  perfon  utterly  unknown,  and  above  all 
others  utterly  difagreeable  to  them,  immediately  had 
recourfe  to  arms.  Afferabling  therefore  in  a  body,  to 
the  number  of  20,000,  they  advanced  to  Tunis,  and  im- 
mediately encamped  before  that  city. 

The  Carthaginians,  being  greatly  alarmed  at  the 
approach  of  fo  formidable  a  body  to  Tunis,  made 
large  conceffions  to  the  mercenaries,  in  order  to  bring 
them  back  to  their  duty  •,  but,  far  from  being  foften- 
cdj  they  grew  piore  infoknt  ujon   thefe   conceffions, 
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Carthage,    taking   therr.   for   the    effetis  of  feai' :    auJ    therefore 
«  were   altogedicr    averfe   to  thou;^hts   of    accommoda- 

tion. Tiie  Carthaginians,  making  a  virtue  of  ne- 
cofllty,  ftiowed  a  tlilpofition  to  fatisfy  them  in  all 
points,  and  agreed  to  refer  themfelves  to  the  opinion 
of  fome  general  in  Sicily,  which  tliey  had  all  along 
defired  ;  leaving  the  choice  of  fuch  commander  entire- 
ly to  them.  Gifco  v;'as  accordingly  pitched  upon  to 
mediate  this  affair,  the  mercenaries  believing  Ilamilcar 
to  have  been  a  principal  caufe  of  the  ill  treatment  they 
met  with,  fmce  he  never  appeared  among  them,  and, 
according  to  the  general  opmion,  had  voluntarily  re- 
fiirned  his  commiffion.  Gifco  foon  arrived  at  Tunis 
with  money  to  pay  the  troops  ;  and,  afier  conferring 
with  the  olF.cers  of  the  feveral  nations  apart,  he  ha- 
rangued them  in  fuch  a  manner,  that  a  treaty  was 
upon  the  point  of  being  concluded,  ivhen  Spendius  and 
Mathos,  two  of  the  principal  mutineers,  occafioned  a 
tumult  in  every  part  of  the  camp.  Spendius  was  by 
nation  a  Campanian,  who  !iad  been  a  Have  at  Rome, 
and  had  tied  to  the  Carthaginians.  The  apprehen- 
fions  he  was  under  of  being  delivered  to  his  old  matler, 
by  ^vhom  he  was  fure  to  be  hanged  or  crucified, 
prompted  Itim  to  break  oft"  the  accomm.od.uion.  Ma- 
thos was  an  African,  and  free  born  •,  but  as  he  had 
been  ailjve  in  railing  the  rebellion,  and  was  well  ac- 
quainted with  the  implacable  diipofrtion  of  the  Car- 
thaginians, he  kne^v  that  a  peace  malt  infallibly  prove 
his  ruin.  He  therefore  joined  with  Spendius,  and  in- 
linuated  to  the  Africans  the  danger  of  concluding  a 
treaty  at  that  juncture,  which  could  not  but  leave  them 
fingly  expofed  to  the  rage  of  the  Carthaginians.  This 
fo  incenfed  the  Africans,  who  were  much  more  nu- 
merous than  the  troops  of  any  other  nation,  ,that  they 
immediately  aiTembled  in  a  tumultuous  manner.  The 
foreigners  foon  joined  them,  being  inlpired  by  Spen- 
dius with  an  equal  degree  of  fury.  Nothing  ivas  noiv 
to  be  heard  but  the  moft  horrid  oaths  and  impre- 
cations againft  Gifco  and  the  Carthag'.nians.  ,  Who- 
ever offered  to  make  any  remonftrance,  or  lend  an  ear 
to  temperate  counfels,  was  ftoned  to  death  by  the  en- 
raged multitude.  Nay,  many  perfons  lotl  their  lives 
barely  for  attempting  to  fpeak,  before  it  could  be 
known  whether  they  were  in  the  interell  of  Spendius 
or  the  Carthaginians. 

In  the  midft  of  thefe  commotions,  Gifco  behaved 
ivlth  great  firmnefs  and  intrepidity.  He  left  t^b  me- 
thods untried  to  loften  the  otilcers  and  calm  the 
minds  of  the  foldiery  ••,  but  the  torrent  of  fedltion  was 
now  fo  ftrong,  that  there  was  n-o  pofTibility  of  keeping 
it  within  bounds.  They  therefore  fcized  upon  the 
military  cheft,  dividing  the  money  among  thtmfelves 
in  part  of  their  arrears,  put  the  perfon  of  Gifco  un- 
der an  arreft,  and  treated  him  as  ivell  as  his  attend- 
ants -with  the  utmoft  Indignity.  Mathos  and  Spen- 
dius, to  deftroy  the  remoteft  hopes  of  an  accommo- 
dation with  Carthage,  applauded  the  courage  and  refo- 
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his  followers  Avith  irons,  and  formally  declared  war 
a<;ainft  the  Carthaginians.  All  the  cities  of  Africa, 
to  whom  they  had  lent  deputies  to  exhort  them  to 
recover  their  liberty,  loon  came  over  to  them,  ex- 
cept Utica  and  Hippo  Dianhytus.  By  this  means 
their  army  being  greatly  increafed,  they  dlAided  It 
into  tivo  parts,   ^vith   one  of  ^vlilch   they   moved  to- 
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waids  Ulics,    u'hilil   the  other  marched   to  Kipi»,  in     Cirtha^t.^ 
order  to  befiege   both  places.     The   Carthaginians,  in  • 

the  mean  time,  found  ihemfelvcs  ready  to  link  under 
the  jireffure  of  their  misfortunes.  After  they  hid 
b-'cn  liaralTtd  iJ't  years  by  a  moft  cruel  and  deltruc- 
tue  foreign  war,  they  entertained  fome  hopes  of  en- 
joying repofe.  'Jlie  citizens  of  Carthage  dre\v  their 
particular  llibfUtence  front  the  rents  or  revenues  of 
their  lands,  and  the  public  expences  from  the  tribute 
paid  from  Africa  ;  all  which  they  were  not  only  de- 
prived of  at  once,  but,  what  was  worle,  had  it  directly 
turned  againft  them.  They  WKre  deftitute  of  arms 
and  forces  either  by  fea  or  land  ;  had  made  no  prepa- 
rations for  the  furtaining  of  a  liege,  or  the  equip- 
ping of  a  fleet.  They  fuffered  all  the  calamities  inci- 
dent to  the  moll  ruinous  civil  war  ;  and,  to  complete 
their  mil'ery,  had  not  the  leaft  profpeft  of  receiving 
afllftnnce  from  any  foreign  friend  or  ally.  Notwith- 
ftanding  their  deplorable  fUuatlon,  however,  they  did 
not  deipond,  but  purfucd  all  the  meafures  necelTary  to 
put  themfelves  into  a  pofture  of  defence.  Hanno  was 
appointed  commander  in  chief  of  all  their  forces  ;  and 
the  moft  ftrenuous  efforts  were  made,  not  only  to  repel 
all  the  attempts  of  the  mutineers,  but  even  to  reduce 
them  by  force  of  arms. 

In  the  mean  time  Mathos  and  Spendius  laid  fiegt 
to  Utica  and  HIppacra  at  once ;  but  as  they  were 
Carried  on  by  detachments  drawn  from  the  army  for 
that  purpofe,  they  remained  with  the  main  body  of 
their  forces  at  Tunis,  and  thereby  cut  off  all  commu- 
nication betwixt  Carthage  and  the  continent  of  Afri- 
ca. By  this  means  the  capital  was  kept  in  a  kind  of 
blockade.  The  Africans  Hkewife  harafl'cd  them  by 
perpetual  alarms,  advancing  to  the  very  walls  of  Car- 
thage by  day  as  well  as  bv  night,  and  treating  with 
ihc  utmoft  cruelty  every  Carthaginian  that  fell  into 
their  hands. 

Hanno  was  defpatched  to  the  relief  of  UtIca  with  jl  ' 
a  good  body  of  forces,  100  elephants,  and  a  large  defea 
train  of  batterlflg  engines.  Having  taken  a  view  of  Hmnu, 
the  enemy,  he  Immediately  attacked  their  intrench- 
ricnts,  and  after  an  obftlnate  dilpute  forced  them. 
The  mercenaries  loft  a  vail  number  of  men  ;  and  co!i- 
fequently  the  advantages  gained  by  Hanno  ivere  fo 
great,  that  they  might  have  proved  decifive,  had  he 
made  a  proper  ufe  of  them  :  But  becoming  fecure  af-  jj 
ter  his  vlftory,  and  his  troops  being  everywhere  off  He  is  in  his 
their  duty,  the  mercenaries,  having  rallied  their  for-  '""'  defeatV 
c««.  fell  upon  lilm,  cut  oft"  many  of  his  men,  forced  the 
reft  to  fly  into  the  town,  retook  and  plundered  the 
camp,  and  fcized  all  the  provlfions,  military  ftores,  &c. 
brought  to  the  relief  of  the  belleged.  Nor  was  tills 
the  only  ini'ance  of  Hanno's  military  incapacity. 
NotAvithftanding  he  lav  encamped  in  the  moft  advan- 
tageous manner  near  a  town  called  Gorza,  at  which 
place  he  twice  overthrew  the  enemy,  and  had  it  in  his 
power  to  have  totally  ruined  them,  he  yet  neglected  to 
improve  tliofe  advantages,  and  even  fuffered  the  merce- 
naries to  poiTefs  themfel  res  of  the  ifthmus  which  join- 
ed the  penlii.ula  on  which  Carthage  flood,  to  the  con- 
tinent of  Africa.  ?j 
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Carthaginians  could  then  affemble  for  their  defence  ;  a 
full  proof  of  the  low  ftate  to  which  they  ^vere  at  that 
time  reduced.  As  Malhos,  after  he  had  poffeffed 
hirafelf  of  the  ifthmus,  had  polled  proper  detachments 
in  t^vo  partes  on  tivo  hills  facing  the  continent,  and 
jj^uarded  the  bridge  over  the  Bagrada,  which  through 
rianno's  negleft  he  had  taken,  Hatnilcar  faw  little 
probability  of  engaging  him  upon  equal  terms,  or  in- 
deed of  coming  at  him.  Obferving,  however,  that 
on  the  blowing  of  certain  winds,  the  mouth  of  tlie  ri- 
ver was  clioaked  up  with  fand,  fo  as  to  become  paf- 
fablc,  though  with  no  fmall  difficulty,  as  long  as  thefe 
Tvinds  continued ;  he  halted  for  fome  time  at  the 
river's  mouth,  without  communicating  his  defign  to 
any  perfon.  As  foon  as  the  wind  favoured  his  intend- 
ed projeft,  he  palTed  the  river  privately  by  night,  and 
immediately  after  his  palTage,  he  drew  up  the  troops 
in  order  of  battle  ;  and  advancing  into  the  plain  ivhere 
his  elephants  were  capable  of  ading,  moved  towards 
Mathos  who  was  polled  at  the  village  near  the  bridge. 
This  daring  aftion  greatly  furprifed  and  intimidated 
the  Africans.  However,  Spendius  receiving  intelli- 
gence of  the  enemy's  motions,  drew  a  body  of  10,000 
men  out  of  Mathos's  camp,  with  which  he  attended 
Hamilcar  on  one  fide,  and  ordered  15,000  from  Utica 
to  obferve  him  on  the  other,  thinking  by  this  means  to 
furrouud  the  Carthaginians,  and  cut  them  all  off  at  one 
ftroke.  By  feigning  a  retreat,  Hamilcar  found  means 
to  engage  them  at  a  difadvantage,  and  gave  them  a 
total  overthrow,  with  the  lofs  of  6000  killed  and 
2000  taken  prifoners.  The  reft  fled,  fome  to  the 
town  at  the  bridge,  and  others  to  the  camp  at  Utica. 
He  did  not  give  them  time  to  recover  from  their  de- 
feat, but  purfued  them  to  the  to\m  near  the  bridge 
before  mentioned ;  which  he  entered  -without  oppofi- 
tion,  the  mercenaries  flying  in  great  confufion  to  Tu- 
nis ;  and  upon  this  many  towns  fubmitted  of  their  own 
accord  to  the  Carthaginians,  whilft  others  were  redu- 
ced by  force. 

Notwithftanding  thefe  difafters,  Mathos  pudied  on 
the  fiege  of  Hippo  with  great  vigour,  and  appointed 
Spendius  and  Autaritus,  commanders  of  the  Gauls,  with 
a  ftrong  body  to  obferve  the  motions  of  Hamilcar. 
Thefe  two  commanders,  therefore,  at  the  head  of  a 
choice  detachment  of  6000  men  dra\\Ti  out  of  the 
camp  at  Tunis,  and  2000  Gallic  horfe,  attended  the 
Carthaginian  general,  approaching  him  as  near  as 
they  could  with  fafety,  and  keeping  clofe  to  the  Ikirts 
of  the  mountains.  At  laft  Spendius,  ha\'ing  rec  /ed 
a  ftrong  reinforcement  of  Africans  and  Numidlans, 
and  poffeffrng  himfelf  of  all  the  heights  furrounding 
the  plain  in  which  Hamilcar  lay  encamped,  refolved 
not  to  let  Hip  fo  favourable  an  opportunity  of  attack- 
ing him.  Had  a  battle  now  enfued,  Hamilcar  and 
his  army  muft  in  all  probability  have  been  cut  off; 
but,  by  the  defertion  of  one  Naravafus  a  young  Nu- 
m^dian  nobleman,  with  2000  men,  he  found  himfelf 
enabled  to  offer  his  enemies  battle.  The  fight  was 
obftinate  and  bloody  ;  but  at  laft  the  mercenaries  were 
entirely  overthrown,  with  the  lofs  of  10,000  men  kill- 
ed and  4000  taken  prifoners.  All  the  prifoners  that 
were  ^villing  to  enlift  in  the  Carthaginian  fer\'ice  Ha- 
milcar received  among  his  troops,  fupplying  them  with 
the  arms  of  die  foldiers  who  had  fallen  in  the  engage- 
ment.    To  lh«  reft  he  gave  full  liberty  to  go  where 


they  pleafed,  upon  condition  that  they  Ihoiild  never 
for  the  future  bear  arms  againft  the  Carthaginians ; 
informing  them,  at  the  fame  time,  however,  that  as 
many  violators  of  this  agreement  as  fell  into  his  hands 
muft  expeft  to  find  no  mercy. 

Mathos  and  his  affociates,  fearing  that  this  affec^led 
lenity  of  Hamilcar  might  occafion  a  defeflion  among 
the  troops,  thought  that  the  bell  expedient  would  be 
to  put  thera  upon  fome  aclion,  fo  execrable  in  its  na- 
ture that  no  hopes  of  reconciliation  might  remain.  By 
their  advice,  therefore,  Gifco,  and  all  the  Carthagi- 
nian prifoners  were  put  to  death  ;  and  when  Hamil- 
car fent  to  demand  the  remains  of  his  counti-ymen,  he 
received  for  anfwer,  that  \vhoever  prefumed  hereafter 
to  come  upon  that  errand,  fliould  meet  with  Gifco's 
fate  :  after  which  they  came  to  a  refolution  to  treat 
with  the  fame  barbarity  all  fucli  Carthaginians  as 
fhould  fall  into  their  hands.  In  return  for  this  enor- 
mity, Hamilcar  threw  all  the  prifoners  that  fell  into 
his  hands  to  be  devoured  by  wild  beafts ;  being  con- 
vinced  that  compalTion  ferved  only  to  make  his  ene- 
mies more  fierce  and  untraflable. 

The  war  was  now  carried  on  generally  to  the  ad- 
vantage of  the  Carthaginians  5  neverthelefs,  the  male- 
contents  ftlll  found  themfelves  in  a  capacity  to  take 
the  field  with  an  army  of  50,000  men.  They  watch- 
ed Hamilcar's  motions,  but  kept  on  the  hills,  care- 
fiJly  avoiding  to  come  doivn  into  the  plains,  on  ac- 
count of  the  Numidian  horfe  and  Carthaginian  ele- 
phants. Hamilcar,  being  much  fuperior  in  Ikill  to 
any  of  their  generals,  at  laft  fhut  them  up  in  a  poft, 
fo  fituated,  that  it  was  impoflible  to  get  out  of  it.  Here 
he  kept  them  llri<31y  befieged  :  and  the  mercenaries,, 
not  daring  to  venture  a  battle,  began  to  fortify  their 
camp,  and  furround  it  with  ditches  and  intrenchments. 
They  were  foon  preffed  by  famine  fo  forely,  that  they 
were  obliged  to  eat  one  another  :  bat  they  were  driven 
defperate  by  the  confcioufnels  of  their  guilt,  and  there- 
fore did  not  defire  any  terms  of  accommodation.  At 
laft  being  reduced  to  the  utmoft  extremity  of  mifery, 
they  infilled  that  Spendius,  Autaritus,  and  Zarxas, 
their  leaders,  (liould  in  perfon  have  a  conference  with 
Hamilcar,  and  -make  propofals  to  him.  Peace  was  ac- 
cordingly concluded  upon  the  following  terms,  viz. 
That  ten  of  the  ringleaders  of  the  malecontents  Ihould 
be  left  entirely  to  the  mercy  of  the  Carthaginians,  and 
that  the  troops  {hould  all  be  difarmed,  every  man  re- 
tiring only  in  a  fingle  coat.  The  treaty  was  no  fooner 
concluded,  than  Hamilcar,  by  virtue  of  the  firft  article, 
feized  upon  the  negociators  themfelves  ;  and  the  army 
being  informed  that  their  chiefs  were  under  arreft,  had 
immediately  recourfe  to  arms,  as  fufpefling  they  were 
betrayed  ;  but  Hamilcar,  drawing  out  his  army  in  or- 
der of  battle,  furrounded  them,  and  either  cut  them  to 
pieces,  or  trod  them  to  death  with  his  elephants.  The 
number  of  wretches  ^vho  periftied  on  this  occafion 
amounted  to  above  40,000. 

After  the  deftruftion  of  the  army,  Hamilcar  in- 
vefted  Tunis,  whither  Mathos  had  retired  with  all 
his  remaining  forces.  Hamilcar  had  another  general, 
named  Hannibal,  joined  in  the  command  with  him. 
Hannibal's  quarters  was  on  the  road  leading  to  Car- 
thage, and  Hamilcar's  on  the  oppofite  fide.  The 
army  was  no  fooner  encamped,  than  Hamilcar  caufed 
Spendius,  and  the  reft  of  the  prifoners,  to  be  led  out 
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in  llie  view  of  the  befieged,  and  crucified  near  the 
■walls.  Mathos,  howe^■c^,  obferving  that  Hannibal  did 
not  keep  fo  good  a  guard  as  he  ought  to  have  done, 
made  a  lally,  attacked  his  quarters,  killed  many  of  his 
men,  took  fe^'eral  prifoners,  among  ivhom  was  Hanni- 
bal himfelf,  and  plimdered  his  camp.  Taking  the 
body  of  Spendiu*  from  the  crofs,  Mathos  immediately 
fublUtuted  Hannibal  in  its  room ;  and  30  Carthagi- 
nian prifoners  of  d:llin£tion  were  crucified  around  him. 
Upon  this  difaller,  Hamilcar  immediately  decamped, 
and  ported  himfelf  along  the  fea  coaft,  near  the  mouth 
of  tlie  river  Bagrada. 

The  fenate,  though  greatly  terrified  by  this  unex- 
pefted  blow,  omitted  no  means  neceflary  for  their 
prefervation.  They  fent  30  fenators,  mth  Hanno 
at  their  head,  to  confult  with  Hamilcar  about  the 
proper  meafiures  for  putting  at  end  to  this  unnatural 
ivar,  conjuring,  in  the  moil  prelTing  manner,  Hanno 
to  be  reconciled  to  Hamilcar,  and  to  facrifice  his  pri- 
vate refentment  to  the  public  benefit.  This,  with 
forae  difficulty,  via  effefted  ;  and  the  two  generals 
came  to  a  full  refolution  to  aft  in  concert  for  the 
good  of  the  public.  The  fenate  at  the  fame  time, 
ordered  all  the  youth  capable  of  bearing  arms  to  be 
preffed  into  the  fer^ice  :  by  which  means  a  ftrong  rein- 
forcement being  fent  to  Hamilcar,  he  foon  found  him- 
felf in  a  condition  to  aft  offenfively.  He  now  defeat- 
ed the  enemy  in  all  rencounters,  drew  Mathos  into  fre- 
quent ambufcades,  and  gave  him  one  notable  overthrow 
near  Leptis.  This  reduced  the  rebels  to  the  neceflity 
of  hazarding  a  decifive  battle,  which  proved  fatal  to 
them.  The  mercenaries  fled  almoft  at  the  firft  onfet ; 
mo/i  of  their  army  fell  in  the  field  of  battle,  and  in  the 
purfuit.  Mathos,  with  a  few,  efcaped  to  a  neighbour- 
ing to^\Ti,  where  he  was  taken  alive,  carried  to  Car- 
thage, and  executed  ;  and  then  by  the  reduftion  of  the  re- 
volted cities  an  end  was  put  to  this  war,  which,  from 
the  excefles  of  cruelty  committed  in  it,  according  to 
Polybius,  went  among  the  Greeks  by  the  name  of  the 
inexpiable  war. 

During  the  Libyan  war,  the  Romans,  upon  fome 
abfurd  pretences,  wrelled  the  ifland  of  Sardinia  from 
the  Carthaginians  ;  which  the  latter,  not  being  able  to 
refirt,  were  obliged  to  fubmit  to.  Hamilcar,  finding 
his  country  not  in  a  condition  to  enter  into  an  imme- 
diate war  with  Rome,  formed  a  fcheme  to  put  it  on  a 
level  with  that  haughtyjrepublic.  I'his  was  by  making 
an  entire  conquell  of  Spain,  by  ivhich  means  the  Car- 
thaginians might  have  troops  capable  of  coping  with 
the  Romans.  In  order  to  facilitate  the  execution  of 
this  fcheme,  he  infpired  both  his  fon-in-law  Afdrubal, 
and  his  fon  Hannibal,  with  an  implacable  averfion  to 
the  Romans,  as  the  great  oppofers  of  his  country's 
grandeur.  Having  completed  all  the  neceflary  prepa- 
rations, Hamilcar,  after  having  greatly  enlarged  the 
Carthaginian  dominions  in  Africa,  entered  Spain, 
where  he  commanded  nine  years,  during  which  time 
he  fubdued  many  warlike  nations,  and  amafled  an  im- 
menfe  quantity  of  treafure,  which  he  diftributed  partly 
amongft  his  troops,  and  partly  amongft  the  great  men 
at  Carthage ;  by  which  means  he  fupported  his  inte- 
refts  with  thefe  two  powerful  bodies.  As  lall,  he  was 
knied  in  a  battle,  and  was  fucceeded  by  his  fon-in-law 
Afdrubal.  This  general  fully  anfwered  the  expefta- 
lions  of  his  countrj^men  5  greatly  enlarged  tlicii  iJguu- 
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nions  in  Spain  •,  and  built  the  city  of  New  Carthage,  CartKaRe. 
now  Carthagena.  He  made  fuch  progrefs  in  his  con-  *~~"v~~' 
quells,  that  the  Romans  began  to  grow  jealous.  They 
did  not,  ho\vever,  choofe  at  prefent  to  come  to  an  onen 
rupture,  on  account  of  the  apprehenfions  they  were 
under  of  an  invafion  from  the  Gauls.  They  judged 
it  mort  proper,  therefore,  to  have  recOurfe  to  milder 
methods  •,  and  prevailed  upon  Afdrubal  to  conclude  a 
new    treaty    with    them.     The    articles   of    it  were. 

1.  That  the  Carthaginians  (hould  not  pafs   the   Iberus, 

2.  That  the  Saguntines,  a  colony  of  Zacynthians,  and   tlie  Ro- 
a  city   fitunted  between  the   Iberus  and  that    part  of  mans. 
Spain  fubjeft  to  the  Carthaginians,  as  well  as  the  other 
Greek  colonies  there,   fhould  enjoy  their  ancient  rights 
and  privileges. 

Afdrubal,   after  having   governed   the  Carthaginian 
dominions  in  Spain  for  eight  years,  was  treacheroufly 
murdered  by  a  Gaul,  whofe  mailer  he  had  put  to  death. 
Three  years  before   this  happened,  he   had  written  to 
Carthage,  to  defire  that  young  Hannibal,   then  twenty- 
two  years  of  age,  might  be   fent  to  him.     This  requell 
was  complied  with,  notwithftanding   the   oppofition  of 
Hanno  :   and,  from  the  firft   arrival  of  the  young  man 
in  the  camp,  he  became  the  darling  of  the  whole  army. 
The  great  refemblance  he  bore  to  Hamilcar  rendered 
him   extremely    agreeable    to    the  troops.     Every   ta- 
lent and  qualification   he   feemed  to  polTefs,   that  con- 
tribute   towards    forming     a    great    man.      After    the 
death  of  Afdrubal,   he   was    faluted    general    by    the 
army  with  the  highell;  demonftration  of  joy.     He  ira-   <,       '°,^  , 
mediately  put  himfelf  in  motion  :    and  in  the  firft  cam-   by  Hanni- 
paign  conquered  the   Olcades,   a  nation  feated  near  the   bal,  who 
Iberus.     The  next  year  he  fubdued  the  Vaccrei,  another   '"akes  vaft 
nation  in  that  neighbourhood.     Soon  after,  the  Car-  '^l"^"^* 
pEEtani,  one  of  the  moft  powerful   nations  in   Spain,  de- 
clared againft  the   Carthaginians.     Their  army  confiil- 
ed  of  100,000  men,  with  which  they  propofed   to  at- 
tack Hannibal  on  his  return  from  the  Vaccxi  j  but  by 
a  ftratagem  they  were  utterly  defeated,  and  the  whole 
nation  obliged  to  fubmit. 

Nothing  now  remained  to  oppofe  the  progrefs  of 
the  Carthaginian  arms  but  the  city  of  Sagimtura. 
Hannibal,  however,  for  fome  time,  did  not  think  pro- 
per to  come  to  a  rupture- with  th«  Romans  by  attack- 
ing that  place.  At  laft  he  found  means  to  embroil 
fome  of  the  neighbouring  cantons,  efpecially  the  Tur- 
detani,  or,  as  Appian  calls  them,  the  T^rboletcc,  with 
the  Saguntines,  and  thus  fiimlilied  himfelf  with  a  pre- 
tence to  attack  their  city.  Upon  the  commencement 
of  the  Cege,  the  Roman  fenate  defpatched  two  am- 
baffadors  to  Hannibal,  with  orders  to  proceed  to  Car- 
thage, in  cafe  the  general  refufed  to  give  them  fatisfac- 
tion.  They  were  fearce  landed,  when  Hannibal,  who 
was  carrying  on  the  fiege  of  Saguntum  with  great 
vigour,  fent  them  word  that  he  had  fomething  elfe  to 
do  than  to  give  audience  to  arabafladors.  At  laft, 
however,  he  admitted  tl."mj  and,  in  anfuer  to  their 
remonftrances,  told  them,  that  the  Saguntines  had 
drawn  their  misfortunes  upon  themfelves,  by  commit- 
ting hoftilities  againft  the  allies  of  Carthage  j  and  at 
the  fame  time  defired  the  deputies,  Lf  they  had  any 
complaints  to  make  of  them,  to  carry  them  to  the  le- 
nate  of  Carthage.  On  their  arrival  in  that  capital, 
they  demanded  that  Hannibal  might  be  delivered  up 
to  the  Romans  to  be  punilhed  according  to  his  deferts  ; 
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3na  uw  not  being  complied  with,  war  was  immediately 
declared  between  the  two  nations. 

The  Sagun  tines  are  laid  to  have  defended  them- 
felves  for  eight  montlis  with  incredible  bravery.  At 
laft,  however,  the  city  was  taken,  and  the  inhabitants 
>vere  treated  with  the  utmoll:  cruelty.  After  this  con- 
f]uert,  Hannibal  put  his  African  troops  into  winter 
quarters  at  Neiv  Carthage  ;  but  in  order  to  gain  their 
afFeftion,  he  perndtted  the  Spaniards  to  retire  to  their 
refpeftive  homes. 

The    next   campaign,   having    taken    the    neceflary 
meafures  for  fecuring  Africa  and  Spain,  he  paiTed  the 
Iberus,  fubdued  all  the  nations  bet'ivixt   that   river  and 
the   Pyrenees,  appointed   Hanno  commander  of  all  the 
ii^v   conquered    diftrift,    and    immediately   began   his 
march   for   Italy,      Upon    muftering  his   forces,    after 
tliey  had  been   weakened  by  iieges,  defertion,  morta- 
lity, and  a  detachment  of  10,000  foot  and  1000  horfe, 
left   with   Hanno   to  fupport  hnn   in  his  new   poll,  he 
found  them  to  amount  to  50,000  foot  and   9000   horle 
all  veteran  troops,   and  the  beft  in    the   world.      As 
■  ihey  had  left   their  heavy   baggage   Tvith   Hanno,  and 
v/ere  all  light-armed,   Hannibal  eafily  crofied  the   Py- 
renees ;    palled    by    Rufcino,    a    frontier   towni    of  the 
Gauls,  and  arrived  on   the  banks  of  the  Rhone  with- 
out  oppofition.     'llils   river   he    pafled,    notwithltand- 
ing  of  fome  oppofition   from  the  Gauls  ;  and   was  for 
fome  time  in  doubt  whether  he  fliould   advance  to  en- 
gage the   Romans,   who,   under  Scipio,  were  bending 
their  march  that  way,  or  continue  his  march  for  Italy. 
Eut  to  the  latter   he  was   foon  determined  by   the  ar- 
rival of  Magilus,  prince  of  the  Boii,  who  brought  rieh 
prcfents  with  him,  and  offered   to  conduft  the   Cartha- 
«;inian  anny  over  the   Alps.     Nothing  could  have  hap- 
pcded  irore  favourable  to  Hannibal's  affairs  than  the 
arrival  of  this  prince,  fince  there  was  no  room  to  doubt 
the  fmcerity  of  his  intentions.     For   the  Boii   bore  an 
implacable  euniitj(-  to  the  Romans,  and  had  even  come 
to  an  open  rupture  with  them,  upon  the  firll  neivs   that 
Italy  was  threatened  with  an  invafion  from  the  Car- 
thaginians. 

It  Is  not  known  with  certainty  where  Hannibal 
began  to  afcend  the  Alps.  As  foon  as  he  began  his 
march,  the  petty  kings  of  the  country  affembled  their 
forces  in  great  numbers  ;  and,  taking  pofleflion  of  the 
eminences  over  which  the  Carthaginians  mull  neceffa- 
rily  pafs,  they  continued  haraffmg  them,  and  were  no 
iooner  driven  from  one  eminence  than  tliey  feixed  on 
another,  difputing  every  foot  of  land  with  the  enemy, 
and  dellroyed  great  numbers  of  them  by  the  advan- 
tage they  had  of  the  ground.  Hannibal,  however, 
liaving  found  means  to  poffeii  himtelf  of  an  advanta- 
geous poll,  defeated  and  difperfed  the  enemy  ■,  and 
■foon  after  took  their  capital  city,  where  he  found  the 
prifoners,  horfes,  &c.  that  had  before  fallen  into  the 
hands  of  the  enemy,  and  likewife  com  futlicient  to 
ferve  the  army  for  tlvree  i  ••  s.  At  l?JA,  after  a  moft 
fatiguing  march  of  nine  days,  he  arrived  at  the  top  of 
the  mountains.  Here  he  encamped,  and  halted  two 
days,  to  give  his  ivearled  troops  lome  repoie,  and  to 
wait  for  the  ftragglcrs.  As  the  fnovv  had  lately  fallen 
.in  great  plenty,  and  covered  the  ground,  this  fight  ter- 
rified the  Africans  and  Spaniards,  ivho  were  much  af- 
fected with  the  cold.  In  order,  therefore,  to  encourage 
tiiein,  the  Carthaginian  general  led  them  to  the  top  oi 


the  higheft  rock  on  the  fide  of  Italy,  aa3  thence  gave     Cirthaj^i', 
them  a  view  of  the  large   and   fruitful  plains  of  Infu-    '        v 
bria,  acquainting  them  that  the   Gatils,  whofe  country 
they  faw,  were   ready   to  join  them.     He  alio  pointed 
out  to  them  the  place  -(vhereabout  Rome  flood,  telling 
them,  that  by  climbing   the  Alps  they  had   ibaled  the 
walls  of  that  rich  metropolis  •,   and,  ha\'ing  thus  anima- 
ted his  troops,  he  decamped,  and  began  to  defcend  the 
monntains.      The   ditHculties  they   met   with   In  their 
defcent  were  much  greater  than  tliofe  that   had  occtrr- 
red  while  they  alcended.     They  had  indeed  no  enemy 
fo   contend   with,    except   fome   Icattered  parties    that 
camfe  to  tteal  rather  than  to  tight ;  but  the  deep  fuows, 
the  m.ountains  of  ice,  craggy  rocks,  and   frightiul  pre- 
cipices, proved  more  terrible  than   any   enemy.     After 
they  had  for  fome  days  marched  through  narrow,  fteep, 
and  llippery  wavs,   they  came  at  lall  to  a  place  which 
neither   elephants,   horfes,   nor  men,   could  pafs.     The 
way,  which  lay  between  two  precipices,  was  exceeding 
narrow  ;  and  the  declivity,   which  was  very  lleep,  had 
become   more   dangerous   by   the   falling   aivay  of   the 
earth.     Here   the   guides   Hopped  ;   and   the  whole  ar- 
my belnp-  terrified,  Hannibal  propoled  at   firft  to  march 
round   about,  and   attempt  fome  other  Way  :     but  all 
places  round   him  being  covered  ^vlth  fnow,   he  found 
himfelf  reduced  to   the  necefliiy  of  cutting  a  way  into 
the   rock   Itfelf,   through   which   his  men,   liorfes,   and 
elephants,    might    defcend.       This    work   \vas    accom- 
plllhed  with    incredible   labour ;    and  then    Hannibal, 
having   fpent   nine   days  in   afcei.ding,  and  fix  in  de- 
fcending,  the   Alps,   gahied   at   length   Infubria  ;  and, 
notvrithllanding  all  thle  difafters  he  had  met  with  by 
the  way,  entered  the  country  with  all  the  boldnefs  of 
a  conqueror. 

Hannibal,  on  his  entry  into  Infubria,  reviewed  his 
Rrmy  •,  when  he  found  that  of  the  50,000  foot,  with 
whom  he  fet  out  from  New  Carthage  five  months  and 
15  davs  before,  he  had  now  but  2(J,000,  and  that  his 
t»000  horfe  were  reduced  to  60OO.  His  firft  care, 
after  he  entered  Italy,  ^vas  to  refreih  his  troops  ;  who, 
after  fo  long  a  march,  and  ftch  inexpreiiible  hard- 
iliips,  looked  like  as  many  flieletons  raifed  from  the 
dead,  or  favages  born  In  a  deftrt.  He  did  not,  how- 
ever fuffer  them  to  languilh  long  in  idlenefs ;  but, 
joining  the  Infubrlans,  who  -were  at  war  with  the 
'J'aurinians,  laid  fiege  to  Taurinura,  the  only  city  in  x.,urinum 
the  country,  and  in  three  days  time  became  mafter  of  taken, 
it,  putthig  all  ^^ho  refilled  to  the  Avord.  1'liis  llruck 
the  ncighbonring  barbarians  with  fuch  terror,  that  of 
their  own  accord  they  fubmitted  to  the  conqueror,  and 
fupplied  his  army  with  all  forts  of  pro\ifions. 

Scipio,  the  Roman  general,  in  the  mean  time,  who 
had  g6ne  in  quell  of  Hannibal  on  the  banks  of  the 
Rhone,  was  furprifed  to  find  his  antagonlll  had  crof- 
fcd  the  Alps  and  entered  Italy.  He  therefore  return- 
ed with  the   utmoll   espeditiijn.     An    engagement  en- 
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fued    near  the    river    Ticinus,    in    which   the  Romans 
were  defeated.     The  Immediaie  confequeucc  was,  that 
Scipio  repafTed  that  river,  and  Haimlbal  continued  hi,  fc.Ufd  rear 
march   to   the  banks  of  the    Po.     Here   he  llaid  two  the  Ticinusi 
davs,  before  he  could   crofs  that   river  over  a  bridge  of  ,^ 

boats.  He  then  lent  IVIago  In  purfuit  of  the  enemy, 
who,  ha^-ing  rallied  their  Icattered  forces,  and  repaffed 
the  Po,  were  encamped  at  Placentia.  Afterwards 
havina  coiKluded  a  treaty  willj   feveral  of  the   Gallic 

cantons, 
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cantons,  he  joined  his  brother  with  the  reft  of  the 
army,  and  again  offered  battle  to  the  Romans :  but 
this  they  thought  proper  to  decline  •,  and  at  laR  the 
conful  being  intimidated  by  the  deiertion  of  a  body 
of  Gauls,  abandoned  his  cam"j),  pafled  the  Trebia,  and 
polled  himfelf  on  an  eminence  near  that  river.  Here 
he  drew  lines  round  his  camp,  and  waited  the  arrival 
of  his  colleague  \nth  the  forces  from  Sicily. 

Hannibal  being  apprifed  of  the  coniul's  departure, 
lent  out  the  Nuraidian  horfe  to  harals  him  on  his 
march  •,  himfelf  moving  with  the  main  body  to  fup- 
port  them  in  cafe  of  need.  The  Numidlans  arriving 
before  the  rear  of  the  Roman  array  had  quite  pai- 
fed  the  Trebia,  put  to  the  Avord  or  made  prifoners 
all  the  llragglers  they  found  there.  Soon  after,  Han- 
nibal coming  up,  encamped  in  fight  of  the  Roman 
army  on  the  oppofite  bank.  Here  having  learned 
the  charafler  of  the  conful  Sempronius  lately  arrived, 
he  foon  brought  him  to  an  engagement,  and  entire- 
ly defeated  him.  Ten  thoufand  of  the  enemy  re- 
tired to  Placentia ;  but  the  reft  were  either  killed 
or  taken  prifoners.  The  Carthaginians  purfued  the  fly- 
ing Romans  as  far  as  the  Trebia,  but  did  not  think  pro- 
per to  repafs  that  river  on  account  of  the  exceflive  cold. 
Hannibal,  after  this  aftion  upon  the  Trebia,  or- 
dered the  Numidlans,  Celtiberians,  and  Lufitanians, 
to  make  incurfions  into  the  Roman  territories,  -ivhere 
they  committed  great  devaftations.  During  his  ftale 
of  inaftlon,  he  endeavomed  to  win  the  affeftions  of 
the  Gauls,  and  likevvife  of  the  allies  of  the  Romans  j 
declaring  to  the  Gallic  and  Italian  prifoners,  that  he 
had  no  intention  of  making  war  upon  them,  being 
determined  to  reftore  them  to  their  liberty,  and  pro- 
teft  them  againft  the  Romans  ;  and  to  confirm  them 
in  their  good  opinion  of  him,  he  difmilTed  them  all 
without  ranfom. 

Next  year  having  croiTed  the  Appenines,  and  pe- 
netrated into  Etruria,  Hannibal  received  intelligence 
that  the  new  conful  Flaminius  lay  encamped  with 
(he  Roman  army  under  the  walls  of  Arctium.  Hav- 
ing learned  the  true  charafter  of  this  general,  that 
he  ivas  of  a  haughty,  fierce,  and  ra(h  difpofition, 
he  doubted  not  of  being  foon  able  to  bring  him  to  a 
battle.  To  inflame  the  impetuous  fpirit  of  Flami- 
nius, the  Carthaginian  general  took  the  road  to  Rome, 
and,  leaving  the  Roman  army  behind  him,  deftroyed 
all  the  country  through  which  he  palTed  with  fire  and 
fword  ;  and  as  that  part  of  Italy  abounded  with  all 
the  elegancies  as  well  as  neceiTarles  of  life,  the  Ro- 
mans and  their  allies  fuffered  an  incredible  lofs  on 
this  occafion.  The  ra(h  conful  \vas  inflamed  with 
the  utmoft  rage,  on  feeing  the  ravages  committed  by- 
the  Carthaginians ;  and  therefore  immediately  ap- 
proached them  with  great  temerity,  as  If  certain  of 
viiElory.  Hannibal  in  the  mean  time  kept  on,  ftlll' 
advancing  towards  Rome,  having  Crotona  on  the 
left  hand,  and  the  lake  Tnrafymenus  on  the  right-, 
and  at  laft,  having  dra%vn  Flaminius  into  an  ambuf- 
cade,  entirely  defeated  him.  The  general  himfelf, 
with  15,000  of  his  men,  fell  on  the  field  of  battle. 
A  great  number  were  likevvife  taken  prifoners  ;  and : 
a  body  of  6000  men,  who  had  Hed.to  a  town  in  Etru- 
ria,  furrendered  to  Maherbal  the  next  day.  Hanni- 
bal loft  only  1500  men  on  this  occafion,  moft  of 
Wfhom  >Yere   Gauls ^  though  great  numbers,  boUl  0/ 


his  folditrs  and  of  the  Romans,  died  of  their  wounds.  ^  C.nthagc.^ 
Being  foon  after  informed  that  the  conful  Servllius  had  ' 

detached  a  body  of  4000,    or,  according   to  Apian,  ^  R,„j,an 
8000  horfe  from  Arirainum,  to  reinforce  his  colleague  aetacl<r.it:iit 
In  Etruria,  Hannibal  fent  out  Maherbal,  vAih  all  the  cut  lu 

cavalry,   and  forne   of  the  infantry,   to   attack  him pities  or 

The  Roman  detachment  con;;fl€d  of  chofen  men,  and  * 
was  commanded  by  Centenius  a  patrician.  Maher- 
bal had  the  good  fortune  to  meet  -with  him,  and  after 
a  (hort  difpute  entirely  defeated  him.  Two  thoufand 
of  the  Romans  were  laid  dead  on  the  fpot ;  the  reft, 
retiring  to  a  neighbouring  eminence,  were  fiirrounded 
by  Maherbal's  forces,  and  obliged  next  day  to  fur- 
render  at  difcrellon  ;  and  this  dilafter,  happening  within 
a  few  days  after  the  defeat  at  the  lake  Thraiymenus-, 
almolf  gave  the  finiftiing  ftroke  to  the  Roman  affairs.     • 

The  Carthaginian  army  was  now  fo  much  troubled 
vnth  a  fcorbutic  diforder,  owing  to  the  unwholefome- 
encampments  they  had  been  obliged  to  make,  and 
the  morafles  they  had  paffed  through,  that  Hannibal 
found  It  abfolutely  necelTary  to  repole  them  for  fome 
time  in  the  territory  of  Adria,  a  moft  pleafant  and 
fertile  country.  In  his  various  engagements  with  the 
Romans,  he  liad  taken  a  great  number  of  their  arms, 
\vlth  which   he   now  armed   his  men   after  the  Roman  ^ 

manner.  Being  now  lIke^vIfe  mafter  of  that  part  of 
the  country  bordering  on  the  fea,  he  found  means  to 
fend  an  exprefs  to ,  Carthage  ^vith  the  news  of  the  glo- 
rious progrefs  of  his  arms.  The  citizens  received 
this  news  with  the  moft  joyful  acclamations,  at  the 
fame  time  coming  to  a  refulution  to  reinforce  their  ar- 
mies both  in  Italy  and  Spain,  with  a  proper  number^ 
of  troops. 

The  Romans  being  now  in 
tion,  named  a  diiSlator,  as  was 
of  great  danger.     The   perfon 

fice  was  Fabius  Maximus,  lurnamed  Verrusccsui  ;  a 
man  as  cool  and  cautious  as  Sempronius  and  Flarainius 
were  warm  and  impetuous.  He  let  out  with  a  defign 
not  to  engage  Hannibal,  but  only  to  -svatch  his  motions 
and  cut  oft"  his  provifions,  which  he  knew  was  the  moft 
proper  ivay  to  deftroy  him  in  a  countiy  fo  far  from 
his  o-Am.  Accordingly  he  followed  him  through  Um- 
bria  and  Picenum,  into  the  territory  of  Adria,  and 
then  through  the  territories  of  the  Marrucini,  and  Fren- 
tani  Into  Apulia..  When  the  enemy  marched  l)e  fol- 
lowed them  ;  when  they  encamped,  he  did  the  fame  : 
but  for  the  moft  part  on  eminences,  and'  at  fome  dift- 
ance  from  their  camp,  watching  all  their  motions,, 
cutting  off  their  ftraggicrs,.and  keeping  them  In  a  con- 
tinual alarm..  This  cautious  method  of  proceeding' 
greatly  diftrefled  the  Carthaginians,  but  at  the  fame 
time  raifed  difccntents  in  his  ovra  army.  Bat  neither 
thefe  difcontents,  nor  the  ravages  committed- by  Han- 
nibal, could  prevail  upon  Fabius  to  alter  his  meafures. 
The  former,  therefore,  entered  Campania,  one  of  the 
fineft  countries  of  Italy.  The  ravages  he  committed 
there  raifed  fuch  complaints  in  the  Roman  army,  that 
the  dictator, ,  for  fear  of  irritating  his  foldlers,  was 
obllgedto  pretend  a  defire  of  coming  to  an  engage- 
ment.. Accordingly  he  followed  Hannibal  with  more 
expedition  than  uiiial ;  but  at  the  fame  time  avoided, 
under  various  pretences,  an  engagement  with,  more 
care  than  the  enemy  fought  it.  Hannibal,  finding  he 
couid  not  bjf  any  meaiisbring  the  diftator  to  a  battle, 
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emtlave.  refolved  la  quit  Campania,  wliich  he  found  abound- 
'~"~v~~'  ing  more  with  fruit  and  wine  than  corn,  and  to  re- 
turn to  Samnium  through  the  pafs  called  Eribanus. 
Fabius  concluding  from  his  inarch  that  this  was  his 
delign,  got  thers  before  him,  and  encamped  on  Mount 
Callicula,  which  commanded  the  pafs,  after  having 
placed  feveral  bodies  in  all  the  avenues  leading  to 
it. 

Hannibal  was  for  fome  time  at  a  lofs  what  to  do  ; 
but  at  laft  contrived  the  foUo^ving  ft ratagem,  which 
Fabius  could  not  forefee  nor  guard  again!!.  Being 
encamped  at  the  foot  of  Mount  Callicula,  he  ordered 
Afdrubal  to  pick  out  of  the  cattle  taken  in  the  coun- 
try 2000  of  the  ftrongeft  and  nimbleft  oxen,  to  tie 
faggots  to  their  horns,  and  to  have  them  and  the 
herdfraen  ready  without  the  camp.  After  fupper, 
when  all  was  quiet,  the  cattle  were  brought  in  good 
order  to  the  hill,  where  Fabius  had  placed  fome  Ro- 
man parties  in  ambulh  to  flop  up  the  pais.  Upon  a 
fignal  given,  the  faggots  on  the  horns  of  the  oxen 
were  fet  on  ftre ;  and  the  herdfmen,  fupported  by 
fome  battalions  armed  with  iinall  javelins,  drove  them 
on  quietly.  The  R.omans,  i'eeing  the  light  of  the 
Jires,  imagined  that  the  Carthaginians  were  marching 
by  torch  light.  However,  Fabius  kept  clofe  in  his 
camp,  depending  on  the  troops  he  had  placed  in  am- 
hufcade  ;  but  when  the  oxen,  feeling  the  fire  on  their 
heads,  began  to  run  up  and  dowm  the  hills,  the  Ro- 
mans in  ambulh  thinking  themfelves  furrounded  on  all 
fides,  and  climbing  the  ways  where  they  faw  leaft 
light,  returned  to  their  camp,  leavhig  the  pafs  open  to 
Hannibal.  Fabius,  though  rallied  by  his  foldiers  for 
being  thus  overreached  by  the  Carthaginian,  ftill 
continued  to  purfue  the  fame  plan,  marched  dureftly 
after  Hannibal,  aod  encamped  on  fome  eminences  near 
him. 

Soon  after  this,  the  diftator  was  recalled  to  Rome  •, 
and  as  Haimibal,  notwithftandlng  the  terrible  ravages 
he  had  committed,  had  all  along  fpared  the  lands  of 
Fabius,  the  latter  was  fufpefted  of  holding  a  fecret  cor- 
lefpondence  with  the  enemy.  In  his  abfence,  Minu- 
cius,  the  general  of  the  horfe,  gr.ined  fome  advantages, 
which  greatly  tended  to  increafe  the  difcontent  mth 
the  dictator,  infomuch  that  before  his  return  Minu- 
cius  was  put  upon  an  equal  footing  ^vith  himfelf.  The 
general  of  the  horfe  propofed  that  each  (hould  com- 
mand his  day  ;  but  the  dictator  chofe  rather  to  divide 
the  army,  hoping  by  that  means  to  fave  at  leaft  a  part 
Hannibal  foon  found  means  to  draw  Minucius 
to  an  engagement,  and  by  his  mafterly  Ikill  in  laying 
ambulhes,  the  Roman  general  was  furrounded  on  eve- 
ry fide,  and  would  have  been  cut  off  with  all  his  troops, 
had  not  Fabius  haftened  to  his  afliftance,  and  relieved 
him.  Then  the  two  armies  uniting,  advanced  in  good 
order  to  renew  the  fight ;  but  Hannibal,  not  caring 
to  ventiu-e  a  fecond  aftion,  founded  a  retreat,  and  re-, 
tired  to  his  camp ;  and  Minucius,  being  aftiamed  ot 
his  raflinefs,  refigned  the  conimand  of  the  army  to 
Fabius. 
ti8  The  year  following,  the   Romans  augmented  their 

ThePvo-        army  to  87,000  men,   horfe  and  foot,  under   the  com- 
itians  utter-   ^^^^   ^f  ^^Imilius   Paulus  and  Terenlius  Varro,    the 
EtcInnK      confuls   for  the  year  ;  and   Hannibal  being   reduced  to 
the  greateft  ftraits  for  want    of  pro\'ifions,   refolved  to 
leave  Samnium,  and  penetrate  into  the  heart  of  Apulia. 
Accordingly  he  decamped  "in  the  night  j  andbyleav- 
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ing  fires  burning,  and  tents  ftanding  in  his  camp,  made    Carthige, 

the  Romans  believe  for  fome  time  that  his  retreat  was  ^-~^      '^ 

only  feigned.     When  the  truth  was  difcovered,  iiLnii- 

lius  was  againrt  pmfuing  him  ;  but  in  this  he  ^va5  fe- 

conded  by  few  befides  Strvilius,  one  of  the  confuls  of 

the  precetling  year  ;  Terentius  and  all  the  other  ofticers 

being  obftinately  bent  on  purfuing   the  enemy.     Thcv 

accordingly  overlook  tliem  at  Cannce,  till  this  time  an 

obfcure   Milage  in   Apulia  *.     A  battle  enfued  at  this  *  ^^*  ^i"' 

place,  as   memorable   as  any  mentioned  in  hiftory  •,  in  '"'^' 

^\hich  the  Romans,  though  almoft  double  in  number  to 

the  Carthaginians,  were  put  to  flight  with  moft  terrible 

(laughter  ;   at  leaft  45,000  of  them  being  left   dead  on 

the  field   of  battle,   and    10,000  taken  prifoners  in  the 

aftion  or  purfuit.     The  night  was  fpent  in  Hannibal's 

camp  in  feafting   and  rejoicings,  and  next  day  in  llrip- 

ping   the   dead   bodies  of  the  unhappy  Romans  ;  after 

^vhich  the  viftorious  general  invefted  their  t^vo  camps, 

where  he  found  4000  men.  ,„» 
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The  immediate  confequence  of  this  viftory,  as  Han-  Conreque«= 
Tiibal  had   forefeen,    was  a   difpofition   of  that   part   of<:<>ofthi3 
Italy   called  the  Old  Province,  Magna   Grecia,  Taren-  victory, 
turn,  and  part  of  the  territory  of  Capua,   to  fubmit    to 
him.      The  neighbouring  provinces  likeivife  difcovered 
an  inclination  to  (liake  off  the  Roman  yoke,   but  want- 
ed firft  to   fee   whether  Hannibal  was  able  to  proteft 
them.     His  firil  march  was  into   Samnium,   being   in- 
formed  that   the    Hirpini   and  other  neighbouring  na- 
tions were  difpofed  to  enter  into  an  alliance  with  the 
Carthaginians.   He  advanced  to  Compfa,  which  opened 
its  gates  to  him.     In  this  place  he  left  his  heavy  bag- 
gage, as  well    as    the    immenfe    plunder    he    had    ac- 
quired.    After  ^vhich   he  ordered  his  brother  Mago, 
with  a  body  of  troops  delHned  for   tliat  purpofe,  to  pof- 
ff  fs  himfelf  of  all  the  fortteffes  in  Campania,  the   moft 
delicious  province  of  Italy.     The  humanity  Hannibal 
had  all  along   Ihown    the  Italian   prifoners,   as   well  as 
the  fame  bf  the  complete  \'idory  he  had  lately  obtain- 
ed, wrought  _fo  powerfully  upon  the   Lucani,   Bruttii, 
and  Apulians,  that  they   expreffed   an   eager  defire  of 
being    taken    under   liis   proteftion.     Nay,   even    the 
Campanians   themfelves,   a  nation  more  obliged  to  the 
Romans  than  any  in   Italy,  except  the   Latins,  difco- 
vered  an  inclination  to   abandon  their  natural  friends. 
Of  this  the  Cartliaginian  general  receiving  intelligence,  r^nua  tub 
he  bent  his  march  towards  Capua,  not  doubting  but  mits   to 
that,  by  means  of  the  popular  fatlion  there,  he  (hould  Hannibal, 
eafily  make  himfelf  mafter  of  it  ;     which  accordingly 
happened.     Soon   after  this  place  had  made  its    fub- 
miflion,  many  cities  of  the   Bruttii  opened  their  gates 
to  Hannibal,  who  ordered   his   brother  Mago  to  take 
poflefllon    of  them.       Mago   was   then  difpatched    to 
Carthage,  with  the  important  ueus  of  the  viftory  at 
Canna;,  and    the    confequeuces    attending    it.       Upon 
his  arrival  there,  he  acquainted  the  fenate,  that  Hanni- 
,   bal  had  defeated  fix   Roman   generals,   four  of  whom  dago's  ac- 
*■  were  confuls,    one    didlator,    and  the  other  general  of  ccuut  of 
horfe  to  the  diilator  :   that   he  had   engaged  fix  con-  Hannibal's 
fular  armies,  killed    two    conluls,   wounded   one,    and  ftx^t^Elsi 
•  driven   anolher  out  ot  the  field,  with  fcarce  50  men  to 
attend  him  :  that  he  had   routed   the    general   of  the 
horfe,  who  was  of  equal  power  wi'h  the  confids  ;   and 
that   the  ditlator  was  efteemed  the  only  general  fit  to 
command   an  army,    merely  bccaufe  he   had  not    the 
courage  to  engage  him  ;  and   as  a  demonftrati^  e  proof 
of  ^vhat  he  advanced,  he  produced,"  according  lo  fome 

authors. 
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Canlngc.  authors,  three  bufhels  and  a  half  of  gold  rings,  taken 
'  V  from  knights  and  fcnators  wlio   had  been   killed  in  the 

various  engagements. 

Hitlierto  we  have  feen  Hannibal  furprilingly  vidto- 
rious ;  and,  indeed,  if  -we  confidcr  what  he  had  already 
done,  we  Ihall  find  his  exploits  funerior  to  thofo  of 
any  other  general,  either  ancient  or  modem.  Other 
coraraandeis  have  been  celebrated  for  victories  gained 
over  barbarous  and  uncivilized  nations.  Alexander 
the  Great  invaded  and  overran  the  empire  of  Perfia  ; 
but  that  kingdom  was  then  funk  in  floth  and  eftemi- 
iiacy,  fo  as  to  be  an  ealy  concjueft  :  but  had  that 
great  commander  turned  his  arms  agafnll  the  ^veflcrn 
nations,  who  were  of  a  more  martial  difpofition,  it  is 
more  than  probable  he  liad  not  conquered  lo  eafily. 
Hnnnibal,  on  the  oilier  hand,  lived  at  a  time  when 
the  Romans  ■svere  not  only  the  molt  powerful,  but  the 
mod  warlike  nation  in  the  whole  world.  That  nation 
he  attacked  with  an  army  of  only  i26,001D  men,  vvlih- 
out  refources  eii:lier  for  recruits,  money,  or  provi- 
fions,  except  v.'hat  he  could  procure  in  tlie  enemy's 
country.  With  thefe  he  had  for  three  years  refilled 
the  Roman  armies ;  which  had  been  hitherto  invin- 
cible by  all  other  nations.  Their  armies  had  been  com- 
manded by  generals  of  diftcrent  tempers,  difpofitions, 
and  abilities :  the  lofles  they  fullained  are  by  the 
Roman  writers  imputed  to  the  faults  of  the  generals 
ihemfelves ;  but  experience  had  abundantly  fliowii, 
that  thefe  commanders,  with  all  their  faults,  were  able 
to  conquer  the  moft  warlike  nations,  when  command- 
ed by  another  than  Hannibal.  In  the  battles  fought 
with  the  Romans  he  had  dcllroyed  200,000  of  their 
men,  and  taken  50,000  prifoners ;  yet  from  the  time 
of  the  battle  of  Cannne,  the  affairs  of  this  great  man 
totally  declined.  The  reafon  of  this  is,  by  the  Roman 
luftorians,  faid  to  be,  that  when  he  put  his  army  into 
winter  quarters  in  Capua,  he  fo  enervated  himfelf  and 
li!s  army  by  debaucheries  in  that  place,  that  he  be- 
came no  longer  capable  of  coping  with  the  Roman 
forces.  But  this  feems  by  no  means  to  have  been  the 
cafe  5  for  the  Roman  hillorians  themfelves  own,  that, 
after  the  battle  of  Cannae,  he  gave  their  armies  many 
and  tenible  defeats,  and  took  a  great  number  of  towais 
in  their  fight. 

The  true  reafon  of  that'reverfe  of  fortune  which 
Hannibal  now  experienced,  was  his  not  having  fuf- 
ficient  refoarces  for  recriiiling  his  army.  On  the  firft 
news,  indeed,  of  his  fuccefs  at  Carthage,  a  body  of 
4000  Numidian  cavalry,  40  elephants,  and  1000  talents 
of  filver,  were  granted  by  the  fenate.  A  large  de- 
tachment of  Spanilh  forces  was  alfo  appointed  to  fol- 
low them ;  and  that  thefe  laft  might  be  ready  in  due 
time,  Maga  fet  out  immediately  for  Spain  to  raife 
20,000  foot  and  4000  horfe  there.  Had  this  ample 
fupply  been  fent  with  proper  expedition,  it  is  by  no 
means  probable  that  the  Romans  \vould  have  had  any 
occafion  to  refleft  upon  Hannibal's  conduft  at  Capua. 
That  general  would  undoubtedly  have  obliged  the 
haughty  republic  to  fubmit  to  the  fuperior  force  of  his 
arms  the  next  campaign.  But,  notwithllanding  the 
influence  of  the  Barcinian  faftion  at  Carthage,  Hanno 
and  his  adherents  found  means  not  only  to  retard  the 
march  of  the  fupplies  intended,  but  even  to  diminilh 
their  number.  Mago,  through  the  artifices  of  that 
infatuated   party,    could   obtain    an    order    for    only 
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12,000  foot  and  2500  horfe  ;  and  even  with  this  incon-  'Carihiigf 
fiderable  liody  of  troops  he  was  fent  into  Spain.     Han-  ' 

nibal  being  thus  dtfcrtcd  by  his  country,  found  him- 
Icif  obliged  to  ad  on  the  defenfivc  ;  his  army  amount- 
ing to  no  more  no^v  than  26,000  fool  and  9000  horfe. 
But  though  obliged  to  ail  in  liiis  manner,  he  was 
only  hindered  from  conquering  •,  the  utmolf  eflForts  of 
the  whole  Roman  power  iiOt  being  able  to  drive  this 
fmall  army  out  of  Italy  for  more  than  14  years.  ,j^ 

The  Romans,  though  greatly  reduced,  were  not  Meafurcs 
yet  exhaulled.  They  were  able  ilill  to  fend  two  con-  taken  by 
iular  armies  into  the  field,  fully  recruited  and  in  good  '"*  °"' 
order  ;  and  as  neither  the  Gauls  nor  Italians  were  na- 
tural allies  of  the  Carthaginians,  they  did  not  fail  to 
abandon  them  on  the  first  reverfe  of  fortune.  After 
the  Romans  had  recovered  troni  the  conllcrnation  in- 
to which  they  were  thro^vn  by  the  defeat  at  Cannae, 
they  chofe  a  dictator,  and  recalled  Marcellus,  the  con- 
queror of  Syracufe,  frcm  Sicily.  All  the  young  Ro- 
mans, above  17  years  of  age,  of  what  rank  loever, 
were  obliged  to  itilill  themlehes •,  as  were  alfo  ihofe 
who  had  already  I'erxed  their  legal  time.  By  this  means 
four  legions  and  10,000  horfe  ^vere  foon  raifed  In  the 
city.  The  allies  of  Rome,  the  colonies,  and  the  mu- 
nicipia,  furnilhed  their  contingence  as  ufiial.  To  thefe 
were  added  8000  of  the  ydungell  and  llrongell:  flaves 
in  the  city.  The  republic  purchafed  them  of  their  " 
mailers,  but  did  not  oblige  them  lo  ferve  without  their 
own  confent,  which  they  gave,  by  anlwering  Vo/o 
"  I  am  willing  •,"  whence  they  were  called  vo/onei,  to 
diflinguilh  them  from  the  other  troops.  As  the  Ro- 
mans, after  the  lofs  of  fo  many  battles,  had  no  fwords, 
darts,  or  bucklers,  left  in  their  magazines,  the  "jolones 
were  fupplied  with  the  arms  vi'hich  had  been  formerly 
taken  from  the  enemy,  and  hung  up  in  the  public 
temples  and  porticoes.  The  finances  of  Rome  were 
no  lefs  exhaufted  :  but  this  defeft  was  fupplied  by  the 
liberality  of  her  citizens.  The  fenators  fliewlng  the  ex- 
ample, were  followed  firil  by  the  knights,  and  after- 
wards by  all  the  tribes  j  ivho  ftripping  themfelves  of 
all  the  gold  they  had,  brought  it  to  the  public  trea- 
fury.  The  fenators  only  referved  their  rings,  and  the 
buiiie  about  their  children's  necks.  As  for  the  filver 
coin,  it  was  noiv,  for  the  firfl  time,  alloyed  with  cop- 
per, and  increafed  in  its  value.  Thus  the  finances 
were  put  into  a  good  condition,  and  a  competent  army 
raifed. 

This  was  plainly   the  lait  effort  the  Romans  could 
make  ;   and  could   Hannibal  have  procured  a  fufficlen; 
fupply  of  men   and  money  to  enable  him  to  cope   with 
this   army,  and  to  break   it  as  he  had   done  the  others 
before,  there  could  have  been  no  more  refillance  made 
on  their  part.     He  began,  however,  to  be  in  want  of 
money  j  and  to  procure  it,  gave  the  Roman  prifoners 
leave    to   redeem    themfelves.      Thefe    unhappy    men 
agreed  to  fend  ten  of  their  body  lo  Rome  to  negotiate 
their  redemption  ;  and  Hannibal  required  no  other  fe-         ,„, 
curlty  for  their   return  but  their  oath.     Carthalo  was  Thry  rei'use 
fent   at  the  head  of  them  to  make  propofals  of  peace  ;  to  treat  of 
but  upon  the  firft  news  of  his  arrival,  the  didfator  fent  P^a<^«< 
a  lidtor  to  him,  commanding  him  immediately  to  de- 
part the   Roman  territory  j  and  it  was  refolved  not  to 
redeem   the   captives.       Upon   this  Hannibal    fent   the 
moft  Confiderable  of  them  to  Carthage  ;  and  of  the  reft 
he  made  gladiators,  obliging  them  lo  fight  with  one 
E  e  another, 
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p.uother,  even  relations  with  relations,  for  the  entertain- 
ment of  the  troopf. 

All  this  lime  Cneius  and  Publius  Scipio  had  car- 
ried on  the  war  in  Spain  with  great  fuccels  againll 
the  Carthaginians.  Aldrubal  had  been  ordered  to  en- 
ter Italy  with  his  army  to  afiift  Kannibal  ;  but  being 
defeated  by  the  Romans,  ivas  prevented.  Tlie  difta- 
tor  and  fenate  of  Rome,  encouraged  by  this  ncivs, 
carried  on  the  preparations  for  the  next  campaign 
with  the  greateil  vigour,  whilft  Hannibal  remained  iu- 
aftive  at  Capua.  This  inaftion,  however,  fecms  to 
have  proceeded  from  liis  expettaiion  of  fuccours  from 
Africa,  which  never  came,  and  which  delay  occalloneJ 
hisruin.  The  Roman  didlator  now  releafed  from 
prifon  all  criminals,  and  perfons  confined  for  debt, 
who  were  willing  to  inlift  themfelves.  Of  thefe  he 
formed  a  body  of  COOO  foot,  armed  with  the  broad 
Avords  and  bucklers  formerly  taken  from  the  Gauls. 
Then  the  Roman  army,  to  the  number  of  about  25,000 
men,  marched  out  of  the  city  under  the  command  of 
tlie  dictator  ;  while  P.'Iarcellus  kept  the  remains  of 
Varro's  army,  amounting  to  about  15,000  men,  at 
Cafilinum,  in  readinefs  to  march  whene\'er  there  fiiould 
be  occalion. 

Tjius  the  Roman  forces  were  full  fupcrior  to  th.ofe 
of  Hannibal  ;  and  as  tlley  now  faw  the  necefilty  of 
following  the  example  of  Fabius  Rlaximus,  no  engage- 
ment of  any  confequence  happened  thefirll  year  alter 
the  battle  of  Cannae.  Kanr.ibal  made  a  ftuitlefs  at- 
tempt upon  Nola,  expefting  it  ^vould  be  delivered  up 
to  him ;  bat  this  was  prevented  by  Marcellus,  who  had 
entered  ll'.at  city,  and  fallying  unexpeftedly  from  three 
gates  upon  the  Carthaginians,  obhged  them  to  retire 
in  great  confufion,  with  the  lofs  of  5000  men.  This 
was  the  firll  advantage  that  had  been  gained  by  trie 
Romans  where  Hannibal  had  commanded  in  perfon, 
and  raifed  the  fpirits  of  the  former  not  a  little.  They 
ivere,  however,  greatly  dejeAcd,  on  hearing  that  the 
conful  Pollhuralus  Albinus,  -ivith  his  ivhole  army,  had 
been  cut  oif  by  the  Eoii,  as  he  was  croffing  a  forell. 
Upon  this  it  was  refolved  to  draw  all  the  Roman  for- 
ces out  of  Gaul  and  other  countries,  and  turn  ihem 
againlt  Hannibal  ;  fo  that  the  Carthaginian  flood  daily 
more  and  more  in  need  of  thofe  fupplies,  which  yet 
never  arrived  from  Carthage.  Ke  reduced,  however, 
the  cities  of  Nuceria,  Cafilinum,  Petelia,  Confentia, 
Crotona,  Locri,  and  feveral  others  in  Great  Greece, 
before  the  Romans  gained  any  advantage  over  him,  ex- 
cept that  before  Nola,  already  mentioned.  The  Cam- 
panians,  who  had  efpoufed  tiiE  Carthaginian  intereft, 
raifed  an  army  of  l-x,000  of  their  own  nation  in  fa- 
vour of  Hannibal,  and  put  one  Ivlarlus  Aliius  at  the 
head  of  it  ;  but  he  was  furprifed  by  the  conful  Sem- 
pronius,  who  defeated  and  killed  him,  with  2000  of 
liis  men.  It  ^v^s  now  found  that  Hannibal  had  con- 
cluded a  treaty  of  alliance,  oftenlive  and  defenfive,  with 
Philip  king  of  Macedon  :  but,  to  fprevent  any  difturb- 
ance  from  that  quarter,  a  Roman  army  was  fent  to 
Macedon.  Soon  after  this  Marcellus  defeated  Han- 
nibal in  a  pitched  battle,  haNnng  armed  his  men  v.nth 
long  pikes  ufed  generally  at  fea,  and  chiefly  In  board- 
ing of  (hips;  by- which  means  the  Carthaginians  were 
pierced  through,  while  they  were  totally  unable  to 
hurt  their  ad/erfaries  with  the  fliort  ja\'el:ns  they  car- 
ried,    Marcellus  piufued  them  clofe  j    and  before  they 


130 
He  is  de- 
leited  by  a 
party  ot 
l.orle. 


Hi-  is  again 
dcleatecl, 
and  begins 
to  lofe 
ground. 


got  to  their  camp,  killed  5000,  and  took  tiOO  pri-  CirtUaje 
loners ;  lofmg  himi'elf  about  1000  men,  who  tvcre  trod 
down  by  the  Numidian  liorfc,  commanded  by  Han- 
nibal in  perfon.  Afier  this  defeat  the  Carthaginian 
general  found  himfelf  deferted  by  1200  of  his  beft 
horfe,  partly  Spaniards,  and  partly  Nuraidians,  ^vho 
had  crofTed  the  Alps  with  him.  This  touched  him  fo 
fenfiblv,  that  he  left  Campania,  and  retired  into  Apu- 
lia. 

The  Romans  ftill  continued  to  increafe  their  forces  •, 
and  Hannibal,  not  hawng  the  fame  refources,  found  it 
impoilible  to  aift  againlt  to  many  armies  at  once.  Fa- 
bius Maximus  advanced  into  Campania,  whether  Han- 
nibal tvas  obliged  to  return,  in  order  to  fave  Capua. 
He  ordered  Hanno,  hov.-ever,  at  the  head  of  17,000 
foot  and  1700  horfe,  to  feize  Beneventum  ;  but  he 
was  utterly  defeated,  fcarce  2000  of  his  men  being  left 
alive.  Hannibal  himfelf,  in  the  mean  time,  advanced 
to  Nola,  where  he  was  again  defeated  by  Marcellus. 
He  noiv  began  to  lofe  ground  ;  the  Romans  retook 
Cafilinum,  Accua  in  Apulia,  Arpi,  and  Atemum  ■, 
but  the  city  of  Tarentum  iva«  deliTcred  up  to  him  by 
its  inhabitants.  The  Romans  then  entered  Campa- 
nia, and  ravaged  the  whole  country,  threatening  Ca- 
pua with  a  fiege.  The  inhabitants  immediately  ac- 
quainted Hannibal  with  their  danger  ;  but  he  was  fo 
intent  upon  reducing  the  citadel  of  Tarentum,  that  he 
could  not  be  prevailed  upon  to  come  to  their  afliftance. 
In  the  mean  time  Ha;mo  tvas  again  utterly  defeated  by 
Fulnus,  his  camp  taken,  and  he  himfelf  forced  to  fly 
into  Bruttium,  with  a  fmall  body  of  horfe.  The  con- 
fiils  then  advanced  with  a  defign  to  bedege  Capua  in 
form.  But  in  their  way,  Sempronius  Gracchus,  a 
man  of  great  bravery,  and  an  excellent  general,  WiTS 
betrayed  by  a  Lucanian  and  killed,  which  proved  a 
very  great  detriment  to  the  republic.  Capua,  how- 
ever, ^vas  foon  after  invefted  on  all  fides ;  and  the  be- 
fieged  once  more  fent  to  Hannibal,  who  now  came  to 
their  afluf  ?.nce  \vith  his  horfe,  his  light-armed  Infantry, 
and  33  elephants.  He  found  means  to  inform  the  be- 
fieged  of  the  time  he  defigned  to  attack  the  Romans, 
ordering  them  to  make  a  vigorous  fally  at  the  fame 
time.  The  Roman  generals,  Appius  and  Fulvius, 
upon  the  firft  news  of  the  enemy's  approach,  dinded 
their  troops :  Appius  taking  upon  him  to  make  head 
againlt  the  garrlfon,  and  Fulvius  to  defend  llie  in- 
trenchments  as-ainft  Hannibal.  The  former  found  no 
difficulty  in  repuliing  the  garrlfon  :  and  would  have 
entered  the  city  with  them,  had  he  not  been  wounded 
at  the  very  gate,  which  prevented  liim  from  purfuing 
his  defign.  Fulvius  found  It  more  difficult  to  with- 
fland  Plannibal,  whofe  troops  behaved  themfelves  vnth 
extraordinary  rcfolulion.  A  body  of  Spaniards  and 
Numidians  had  even  the  boldnefs  to  pals  the  ditch, 
and,  in  fpite  of  all  oppofition,  climbing  the  ramparts, 
penetrated  into  the  Roman  camp  ;  but,  not  being  pro- 
perly feconded  by  the  refl,  they  were  all  to  a  man  cut 
in  pieces.  The  Carthaginian  general  was  fo  dilheart- 
ened  at  this,  efpeclally' after  the  garrifon  was  repulfed, 
that  he  founded  a  retreat,  which  was  made  In  good 
order.  His  next  attempt  for  the  rehef  of  Capua  was 
to  march  to  Rome,  where  he  hoped  his  approach 
^vould  flrike  fo  much  terror,  that  the  armies  ^vou^d  be 
called  from,  before  Capua  ;  nnd  that  the  Capuans  might 
not  be  dilheartened  by  his  fudden  departure,  he  found 
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meaiis  to  acffutint  them  wilh  liis  defign.  The  neivs 
of  his  approach  caiiCeJ  great  coiillcnialiou  in  the  me- 
tropolis. Sonic  of  the  fcnalors  were  for  calling  all  the 
armies  in  Italy  into  the  ueighboLirhood  ol  Rome,  as 
thinking  noLhii\e  lefs  was  able  to  reiill  the  terrible  Car- 
thaeinian.  Uut  Fabius  told  them  that  llanmoal'i  dc- 
fign  was  not  to  take  Rome,  but  relie\'e  Capua  ;  upon 
which  Fidvius  was  recalled  to  Rome  with  15,000  foot 
and  1000  horfe  ;  and  this  obliged  Hannibal  again  to 
retire.  He  then  returned  before  Capua  fo  iuddenly 
that  he  furprifed  Aj^pius  in  his  camp,  drove  him  out 
of  it  with  the  lofs  of  a  great  number  of  men,  and  obli- 
ged him  to  inlre'ich  himfelf  on  fome  eminences,  where 
he  expeiiled  to  be  foon  joined  by  his  colleague  Fulvius. 
As  Hannibal,  houever,  now  e.xpeffled  to  have  all  the 
Roman  forces  upo7r  him,  he  could  do  nothing  more  for 
the  relief  of  Capua  ;  which  was  of  coiifequence  obliged 
to  fubmit  to  the  Romans. 

A  little  before  the  fun-ender  of  Capua,  Hannibal 
came  up  with  a  Roman  army  commanded  by  one  M. 
Centenius  Penula,  who  had  fignalized  himfelf  on  many 
cccafions  as  a  centurion.  This  ralli  man,  being  intro- 
duced.to  the  fenate,  had  the  aflurance  to  tell  them, 
that  if  they  Avould  trulf  him  tvith  a  body  of  only  5000 
men,  he  would  gi^-e  a  good  accoimt  of  Hannibal.  They 
gave  him  8000,  and  his  army  was  foon  iiicreafed  to 
double  that  number.  He  engaged  the  Carthaginians 
on  Hannibal's  firft  offering  him  battle  ;  but,  after  an 
engagement  of  two  hours,  was  defeated,  himfelf  and 
all  his  men  being  flain  except  about  1000.  Soon 
after,  ha\'ing  found  means  to  draw  the  prvetor  Cneius 
Fulvius  into  an  anibufcade,  Hannibal  cut  in  pieces 
almoft  his  whole  army,  confifting  of  18,000  men. 
In  the  mean  time  Marcellus  was  making  great  pro- 
grefs  in  Samnium.  The  city  of  Salapia  was  betray- 
ed to  him  ;  but  he  took  other  tivo  by  alTault.  In  the 
lati  of  thefe  he  found  3000  Carthaginians,  whom  he 
put  to  the  fu'ord  ;  and  carried  off  i240,000  bulhels  of 
wheat,  and  110,000  of  barley.  This,  however,  was 
by  no  meajis  a  compenfation  for  the  defeat  which  Han- 
nibal foon  after  gave  the  proconful  Fid\ius  Centuma- 
ius,  whom  he  furprifed  and  cut  off,  with  13,000  of 
his  men. 

After  this  defeat  the  great  Marcellus  advanced  with 
his  army  to  oppofe  Hannibal,  ^'^arious  engagements 
happened  without  any  thing  decifne.  In  one  of  them 
the  Romans  are  faid  to  have  been  defeated,  and  in 
another  Hannibal ;  but  notwithllanding  thefe,  it  was_ 
neither  in  the  po^ver  of  Marcellus,  nor  any  other  Ro- 
man general,  totally  to  defeat  or  difperfe  the  army 
commanded  by  Hannibal  in  perfon.  Nay,  in  the 
eleventh  year  of  the  war,  Hannibal  found  means  to  de- 
coy into  an  ambufcade  and  cut  off  the  great  Marcel- 
lus himfelf;  the  confequence  of  wliich  was,  that  the 
Romans  ^vere  obliged  to  raife  the  liege  of  Locri,  with 
the  lofs  of  all  their  military  engines. 

Hitherto  the  Carthaginians,  though  no  longer  the 
favourites  of  fortime,  had  loft  but  little  ground  ;  but 
now  they  met  with  a  blow  which  totally  ruined  their 
affairs.  This  v/as  the  defeat  of  Afdrubal,  Hannibal's 
brother,  who  had  left  Spain,  and  was  marching  to  his 
afliftance.  He  croffed  the  Pyrenees,  .without  any  dif- 
ficulty ;  and,  as  the  filver  mines  had  fapplied  him  with 
a  very  confiderable  quantity  of  treafure,  he  not  on- 
ly prevailed   upon   the  Gauls  to   grant  him  a  pafiage 


through  their  territories,  but  likeu-ife   to  fumifii  hiin     Caithaje. 
^vuh  a  conliderable  number  of  recruits.      Meeting  u-i'h  **"^v— ^ 
many  fa\'ourable  circum  (lances  to  expedite  liis  march^ 
he    arrived   at   Piaccntia  fooner  thin   the   Romans  or 
even  his   brother  Hannibal  expeded.     Had  he  conti- 
nued  to  life  the  fame   expedition   with   which   he  fet 
out,  and  haftened  to  join   his  brother,    it  \vould  have 
been  utterly  impoffiblc  to  have  faved  Rome  ;  but,  fit- 
ting donn  before  Placentia,  he  gave   the  Romans  an 
opportunity  of    affcmbling   all   their  forces    to  attack 
him.     At  la.ft  he  was  obliged  to  raife  the  fiege,   and 
began  his  march  for  Umbria.     He  fcnt  a  letter  to  ac- 
quaint his  brother  of  his   intended   motion  ;    but  the 
meffenger  was  intercepted  :   and   the  t;vo  confuls,  join- 
ing  their  armies,    with    united    forces  fell    upon  the 
Carthaginians.      As    the  letter  were  inferior  both  in 
numbers   and   refolulion.    they   were  utterly  defeated, 
and  Afdrubal  was  killed.     About  the  fame  time,  Han-    ' 
nibal  himfelf  is  faid   to  have   fuffercd   fe\-eral   df  feats, 
and  was  retired  to  Canufium  :   but,   on   the   fatal  news 
of  his  brother's  defeat   and  death,  he  was  filled  with 
defpair,    and    retired  to   the  extremity   of    Bruttium  : 
where,  alTeiiibling  all   his   forces,    he    remained  for  a 
confiderable   time  in   a  ftate  of  inaftion,  the   Romans 
not, daring  to    dillurb    him;    fo   formidable  did  they 
efteem  him  alone',   though  every  thing  about  him  went 
to  wreck,    and    the    Carthaginian    aiTairs  fecmed  not 
for  from  Uie  verge  of  deftrudion.      Livy  tells  us,  that 
it  was  difficult  to   determine  whether  his  condudl  was 
mpre  wonderful   in   profperity  or   in   adverfity.     Nof- 
ivichftanding  which,   Bruttium   being  but  a  fmall  pro- 
vince, and  many  of  its  inhabitants   being  either  forced 
into  the  fervice,  or  fonning   them'clves  into  parties  of 
banditti,    fo  that  a  great  part  of  it  remained  unculti- 
vated, he  found  it  a  difficult  matter  to  lubfift  there, 
efpecially  as  no  manner  of  fuppUes  were  fent  him  from 
Carthage.     The  peoplf  there  were  as  felicitous  about 
preferving  their  poffellions  in  Spain,    and  as  little  con- 
cerned about  the  lituation  of  affairs  in  Italy,   as  if  Han-" 
nibal  had  met  with  an  uninterrupted  courle   of  fuccers 
and  no  difaller  befallen  him  fince  he  firft  entered  that 
country. 

.'» 11   their   folicitude,    however,    about  the  affairs  of  The'great 
Spain,  was   to   no  purpofe  ;   their  generals,  one   after  pro»refs  of 
another,  were   defeated   by   the   Romans.      Thev   had  ^^'P'°  Afri- 
indeed  cut_  off  the    t^vo  Scipics;    but   found  a 'much  ""'"• 
more   fonnidable  enemy  in   the  young   Scipio,   after- 
wards   fumamed     ■■Jr'icanus.     He  overthrew  them  in 
cor.junelion  w-ith  IVIafiniffa  king  of   Numidia ;  and  the 
latter    thereafter    abandoned   their  interell.     Soon  af- 
ter, Syphax,   king  of  the  Mafaefylii,  was  likev/ife  per- 
fuaded  to  abandon  their  party.     Scipio  alio  gave   the 
Spanilh  Reguli  a   great  overthrow,  and    reduced    the 
cities  of   New  Carthage,  Gades,  and  many  other  im- 
portant places.     At  laft   the  Carthaginians   began  to 
open  their  eyes  when  it  was  too   late.     Mao-o   was  or- 
dered  to  abandon   Spain,  and  fail  wilh  alfexpedition 


to  Italy.  He  landed  on  the  coaft  of  Liguria  with  an 
army  of  12,000  foot  and  2000  horfe  ;  where  he  fur- 
prifed Genoa,  and  alfo  feized  upon  the  town  and  port 
of  Savo.  A  reinforcement  was  fent  him  to  this  place 
and  new  le\-ies  went  on  very  britkly  in  L-guria  ;  hut 
the  opportunity  ^vas  paft,  and  could  not  be  recalled 
Scipio  hav-ing  carried  all  before  him  In  Spain,  paffed 
over  into  Africa,  where  he  met  with  no  enemy  capable 
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,  Carthage,  of  oppofiiig    his   progrefs.     The  Carlhaginians,    then, 

'  feeing  thcmfelvcs  on  the  brink    of  dertniftion,   were 

Scipio  lands  obliged  to  recal  their  aniiies  irom   Italy,  in  order  to 

in  Africa.  lave  their  city.     Mago,  who  had  entered  Ivifubvia,  was 

14s  defeated  by  the  Roman  forces  there  ;  and  having  re- 

Magoand      treated  into  the    maritime    parts   of  Liguria,    met    a 
Hannibal  .  ,        ,  ,      1  •  ,  °      i-      o. 

recalled.         courier  who    brought  him  orders  to  return  directly  to 

Carthage.  At  the  fame  time,  Hannibal  was  llkevvifa 
recalled.  When  the  meffengers  acquainted  him  with 
the  fcnate's  plcafure,  he  exprefled  ihe  utmoft  indigna- 
tion and  concern,  groaning,  gnalhing  his  teeth,  and 
fcarce  refraining  from  tears.  Never  banilhed  man,  ac- 
cording to  Livy,  (hoived  io  much  regret  in  quitting 
his  nati\'e  country,  as  Hannibal  did  at  going  out  of 
that  of  the  enemy. 

The  Carthaginian  general  was  no  fooner  landed  in 
Africa,  than  he  fent  out  parties  to  get  provifions  for 
the  army,  and  buy  horfes  to  remount  the  cavalry. 
He  entered  into  a  league  with  the  regulus  of  the 
Arcacidse,  one  of  the  Numidian  tribes.  Four  thoufand 
of  Syphax's  horfe  came  over  in  a  body  to  him;  but  as 
he  did  rot  think  proper  to  repofe  any  confidence  in 
them,  he  put  them  all  to  the  f'.'-ord,  and  ditlributed 
their  horfes  among  his  troops.  Vermina,  one  of  Sy- 
phax's fons,  and  MaCetulus,  anolher  Numidian  prince, 
likeivife  joined  him  ^\iLh  a  ccnfiderable  body  of  horfe, 
Mofl  of- the  fortrefies  in  Mafinifla's  kingdom  either 
fiirrendered  to  him  upon  the  firft  fummons,  or  ■(vere 
taken  by  force.  Navce,  a  city  of  coniiderable  note 
there,  he  made  himfelf  ir.afler  of  by  ftratagem.  Ty- 
chocus,  a  Numidian  regulus,  and  faithful  ally  of  Sy- 
phax,  whofe  territories  were  famous  for  an  excellent 
breed  of  horfes,  reinforcing  him  alfo  ivith  2000  of 
his  beft  cavalry,  Hannibal  advanced  to  Zama,  a 
town  about  five  days  journey  diflant  from  Carthage, 
^vhere  he  encamped.  He  thence  fent  cut  fpies  to 
obferve  the  poflure  of  the  Romans.  Thefe  being 
brought  to  Scipio,  he  was  fo  far  from  inflifling  any 
punifliment  upon  them,  which  he  might  have  done  by 
the  laws  of  w  ar,  that  he  commanded  them  to  be  led 
about  the  camp,  in  order  to  take  an  exaft  furvey  of 
it,  and  then  difmifled  them.  Hannibal,  admiring  the 
noble  affurance  of  his  rival,  fent  a  mefltnger  to  deiire 

with  Scipio.  an  interview  with  him  :  which,  by  means  of  Mafmiffa, 
he  obtained.  The'two  generals,  therefore,  efcorted  by 
equal  detachments  of  horfe,  met  at  Nadagara,  where, 
by  tlie  affiftance  of  two  interpreters,  they  held  a  pri- 
vate conference.  Hannibal  flattered  Scipio  in  the  moll- 
refined  and  artful  manner,  and  expatiated  upon  all 
thofe  topics  which  he  thought  could  intluence  that  ge- 
neral to  grant  his  nation  a  peace  upon  tolerable  terms  ; 
amongfl  other  things,  that  the  Carthaginians  ■\vould 
willingly  confine  themfelves  to  Africa,  fince  fuch  was 
the  will  of  the  gods,  in  order  to  procure  a  lading  peace, 
wrhilft  the  Romans  would  be  at  liberty  to  extend  their 
conquefts  to  the  remoteft  nations.  Scipio  anfvercd, 
that  Romans  were  not  prompted  by  ambition,  or  any 
finifter  views,  to  undertake  either  the  former  or  prefent 

,  war  againft   the   Carthaginians,  but  by  juftice   and  a 

'  proper  regard  for  their  allies."     He   alfo  obferved,  that 

the  Carthaginians  had,  before  his  arrival  in  Africa,  not 
only  made  him  the  fame  propofals,  but  likewife  agreed 
to  pay  the  Romans  5000  talents  of  filver,  rcftore  all 
the  Roman  prifoners  ivithout  ranfom,  and  deliver  up 
all  their  galleys.     He  infifted  on  the  perfidious  conduft 
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of  the  Carthaginians,  who  h.-'.d  broke  a  truce  coiiclu(5cd 
with  them  ;  and  told  him,  that,  fo  far  from  granting 
them  more  favo.ir;:ble  tenns,  they  ought  to  expecl 
more  rigorous  ones ;  whicli  if  Hannibal,  would  fubinit 
to,  a  peace  would  enfue  •,  if  not,  the  decifion  of  the 
difpute  muit  be  left  to  the  fword. 

This  confcrrence  betwixt  two  of  the  greateft  gene-  The  b.itt!f- 
rals  the  world  ever  produded,  ending  without  fuccefs,  °^^^'°^' 
they  both    retired   to  their  refpeftive   camps ;     v.-here 
they  informed   their   troops,    that   not    only    the    fate 
of  Rome  and  Carthage,  but  that  of  the  whole  world, 
was   to  be  determined  by  them   the  next  day.     An 
engagement  enfued*,    in  which,    as  Polybius  informs  ^5     ^ . 
us,    the    furpriimg   military    genius   of   HaTinibal    dif-  ,„„, 
played    itfeif   ih     an     extraordinary    manner.      Scipio 
likewife,   according   to   Livy,  palled  a  high  encomium 
upon  him,  on   account  of  his   uncommon   capacity  in 
taking   advantages,  the   excellent  arrangement  of  his 
forces,  and  the  manner  in  which  he   gave  his  orders 
during    tha    engagement.     The    Romnn   general,    in- 
deed, not  only  approved  his  conduft,  but  openly  de- 
clared that  it  was  fuperior  to  his  own.      Neverthelefs, 
being  vaftly  inferior  to  the   enemy   in  horfe,  and    the 
ftate  of  Carthage  obliging  him  to  hazard  a  baule  with         , , 
the  Romans  at   no  fmall   difadvantage,   Hannibal   ivas  H.innibu 
utterly  routed,  and  his  camp  taken.     He   fled  firfl  to  totalK- 
Thon,  and  aftenvards   to   Adrumentum,  from  whence  ■''J"'^''' 
he  was  recalled  to   Carthage  •,    where    being  arrived, 
he  adviied  his  countrymen   to  conclude  a  peace  with 
Scipio  on  whatever   tenns  he  thought  proper   to  pre-     * 
fcribe.  . 

Thus  was  the  fecond  war  of  the  Carthaginians  with  Peace  con- 
the  Romans  concluded.  The  conditions  of  peace  eluded, 
were  %'ery  humiliating  to  the  Carthaginians.  They 
were  obliged  to  deliver  up  all  the  Roman  deferters,  fu- 
gitive flaves,  prilbners  of  v.'ar,  and  all  the  Italians 
whom  Hannibal  had  obliged  to  follow  him.  They 
alfo  delivered  up  all  their  ihips  of  war,  except  ten 
triremes,  all  their  tame  elephants,  and  were  to  train  up 
no  more  of  thefe  animals  for  the  fervice.  They  were 
not  to  engage  in  any  ivar  -svithout  the  confent  of  the 
Romans.  They  engaged  to  pay  to  the  Romans,  in 
50  years,  10,000  Euboic  talents,  at  equal  payments. 
They  Avere  to  reftore  to  MalinilTa  all  they  had  ufurp- 
ed  fi'om  him  or  hjs  anceftors,  and  to  enter  into  an 
alliance  \vith  him.  They  ivere  alfo  to  aflift  the  Ro- 
mans both  by  fea  and  land,  whenever  they  ^vere  call- 
ed upon  fo  to  do,  and  never  to  make  any  levies  either 
in  Gaul  or  Liguria.  Thefe  terms  appeared  fo  into- 
lerable to  the  populace  that  they  threatened  to  plunder 
and  burn  the  houfcs  of  the  nobility  ;  but  Hannibal 
having  aflfembled  a  body  of  6000  foot  and  500  horfe 
at  Marthama,  prevented  an  infurreftion,  and  by  his 
influence  completed  the  accommodation.  j^j 

The  peace  between  Carthage  and  Rome  was  fcarce-  Carthagini- 
ly  figned,   when  Mafinifla  unjulUy  made  himfelf  matter  ans  opprf  f- 
of  part  of  the  Carthaginian  dominions  in  Africa,   un-   .  .   ^' 
der  pretence  that   thefe   formerly   belonged  to  his  fa- 
mily.    The  Carthagiijians,  through   the  villanous  me- 
diation of  the  Romans,  found   themfelves   under  a  ne- 
ceffity   of  ceding   thefe    countries   to    that   ambitious 
prince,  and  of  entering  into  an  alliance  with  him.    The 
good  underftanding  between  the  two  powers   continued 
for  many  years  aftenvards ;  but  at  laft  Mafinifla  vio- 
lated the  treaties  fubfilUng  betwixt  him  and  the  Car- 
thaginian 
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CanJi-.^f.     thaginian  repuolic,  arid  not  a  liule  contributed  to  its 

'•~'~-v~-~^   fubveriion. 

After  the  conclufion  of  llic  peace,  Hanrjibal  flill 
kept  up  his  credit  among  his  countrymen.  He  was 
intrufted  with  the  command  of  an  army  againll  fome 
neighbouring  nations  in  Africa  ;  but  this  being  dil- 
agreeable  to  the  Romans,  he  vv;is  removed  from  it,  and 
raifed  to  the  dignity  of  prxtor  in  Carthage.  Here  he 
continued  for  fome  time,  reforn-Hng  abuies,  and  put- 
ting ihc  affairs  of  the  republic  into  a  better  condi- 
tion ;  but  this  likewife  being  difagreeable  to  the  Ro- 
mans, he  was  obliged  to  fly  to  Aiitiochus  king  of  Sy- 
ria. After  his  ilight,  the  Romans  began  to  look  uii- 
on  the  Carthaginians  mlK  a  fufpicious  eye  ;  though 
to  prevent  every  thing  of  this  kind,  tlie  latter  had  or- 
dered tvro  fhips  to  purfue  Hannibal,  had  confifcated 
his  e!fe£ls,  frafed  his  houfc,  and  by  a  public  decree 
deckired  him  an  e».i!e.  Soon  after,  disputes  arifing 
bet\veen  the  Carthaginians  and  Mafinilfa,  the  latter, 
notwithrtanjing  the  manlfcfl  iniqiaty  of  his  pi'oceed- 
ings,  ^vas  fupported  by  the  Romar.s.  That  prince, 
grafping  at  further  conquefls,  endea>.'oured  to  embroil 
the  Carthaginians  with  the  Romans,  by  aSTerting  that 
the  former  had  received  ambaffadors  from  Perfeus 
king  of  Macedon  ;  that  the  fenate  adembled  in  the 
temple  of  ^fculaplus  in  the  night  time,  in  order  to 
confer  with  them  ;  and  that  ambafladors  liaJ  been  dif- 
patched  from  Carthage  to  Perfeus,  in  order  to  con- 
clude an  alliance  with  him.  Not  long  after  this,  Ma- 
iiniflTa  made  an  irruption  into  the  province  of  'J'yfca, 
v.'Iiere  he  foon  poffefled  himfelf  of  70,  or,,  as  Appiau 
iviil  have  it,  50  to^vns  and  callles.  This  obliged  the 
Carthaginians  to  apply  with  great  importunity  to  the 
Roman  ienate  for  rcdrefs,  their  hands  being  fo  tied  up 
by  an  article  in  the  lad  treaty,  that  they  could  not  re- 
pel force  by  force,  in  cafe  of  an  invalion,  without  their 
confent.  Their  arabalTadors  begged,  that  the  Roman 
fenate  would  fettle  once  for  all  v.hat  dominions  they 
were  to  have,  that  they  ii^ight  from  thenceforth  know 
what  they  had  to  depend  upon  j  or,  if  their  ftale  had 
any  way  offended  the  Romans,  they  begged  that  they 
ivould  puni'-h  them  themfelves,  rather  than  leave  them 
expofed  to  the  infults  and  vexations  of  fo  raercilcfs  a 
tyrant.  Then  proftrating  themfelves  on  the  earth, 
they  burft  out  into  tears.  But,  nothwithftanding  the 
imprelTion  their  fpeech  made,  the  matter  ivas  left  un- 
decided ;  fo  that  ?vIaiiniiTa  had  liberty  to  purfue  his 
rapines,  as  much  as  he  pleafed.  But  whatever  villa- 
nous  defigns  the  Romans  might  have  with  regard  to 
the  republic  of  Carthage,  they  aftefled  to  Ihow  a  great 
regard  to  the  principles  of  juflice  and  honour.  1  hey 
therefore  fent  Cato,  a  man  famous  for  committing 
enormities  under  the  fpetious  pretence  of  public  fpirit, 
into  Africa,  to  accommodate  ail  differences  betwixt 
Mafinifla  and  the  Carthaginians.  The  latter  very  well 
knew  their  fate,  had  tliey  fubmilted  to  fuch  a  media- 
tion ;  and  therefore  appealed  to  the  treaty  concluded 
with  Scipio,  as  the  only  rule  by  which  their  conduiif 
and  that  of  ih^'n  adverfary  ought  to  be  examined. 
This  nnreafonahle  appeal  fo  incenfed  the  righteous  Ca- 
to, that  he  pronounced  them  a  devoted  people,  and 
from  that  time  refolved  upon  their  deftruftion.  For 
fome  time  he  was  oppofed  by  Scipio  Nafica  ;  but  the 
people  of  Carthage,  knowing  the  Romans  to  be  their 
inveterate  enenues,  and  refleding  upon  the  iniquitous 


treatment  they  had  met  wiih  from  them  ever  fmcc  the  CsUlia^'e. 
commencement  of  their  difpules  with  Mafinifla,  were  ^— ■v— -• 
under  great  apprehenfions  of  a  vifit  from  them.  To 
prevent  a  rupture  as  much  as  pofhble,  by  a  decree  of 
the  fenate,  they  impeached  Afdrubal  general  of  the 
army,  and  Carthalo,  commander  of  the  auxiliary  for- 
ces, together  with  their  accomplices,  as  guilly  of  high 
tre.ifon,  for  being  the  authors  of  the  war  againll  tha 
king  of  Numidia.  They  fent  "a  deputation  to  Rome, 
to  difcover  what  fentimenls  were  entertained  there  of 
their  late  condutl,  and  to  know  what  fatisfacHon  the 
Romans  lequired.  Tiiefe  mefVengcrs  ineeling  with  a 
cold  reception,  others  were  dilpatched,  who  returned 
with  the  fame  fuccefs.  This  made  the  uuhajipy  citi- 
zens of  Carthage  believe  that  their  dellrurtion  .was  re- 
folved upon  ;  which  threw  them  into  the  utmoil  dc- 
fpair.  And  indeed  they  had  but  too  juil  grounds  for 
facha  melancholy  apprchenfion,  the  Roman  fenate 
no^v  difcovering  an  inclination  to  fall  in  with  Cato's 
meafures.  About  the  fame  time,  the  city  of  Utica, 
being  the  fecond  in  Africa,  and  famous  for  its  immenfc 
riches,  as  well  as  its  equally  commodious  and  capaci- 
ous port,  fubmitted  to  the  Romans.  Upon  the  potTef- 
fion  of  fo  important  a  fortrefs,  which,  by  reafon^of  its 
vicinity  to  Carthage,  might  ferve  as  a  place  of  arms  in 
the  attack  of  llrat  city,  the  Romans  declared  war  a-  \Yjj  declar- 
g.iinil  the  Carthaginians  without  the  leaff  liefitation.  eJ  Iiy  the 
In  confequence  of  this  declaration,  the  conluls  M.  Roitiaii'.  a- 
]\Iaidius  Nepos,  and  L.  Marcius  Cenforinus,  were  dc-  S^'"'*  ^'- 
fpatched  with  an  army  and  fleet  to  begin  hoffilities  ° 
with  the  utmolf  expedition.  The  land  forces  confiflcJ 
of  80,000  foot  and  4000  chofen  horfe  ;  and  the  fleet 
of  50  quinqueremes,  befides  a  vail  number  of  tranf- 
ports.  The  confuls  had  fecret  orders  from  the  fenate 
not  to  conclude  the  operations  but  by  the  deflruiiion 
of  Carthage,  v.ithout  which,  it  was  pretended,  the  re- 
public could  not  but  look  upon  all  her  poffeflions  as  in- 
lecure.  Purfuant  to  the  plan  they  had  formed,  the 
troops  were  flrfl  landed  at  Lilybitum  in  Sicily,  from 
whence,  after  receiving  a  proper  refrefhment,  it  was 
propofed  to  tranfport  them  to  Utica.  j^ 

The  anfwer  brought  by  tlie  laft  ambaffadors  to   Car-  Ambkff--- 
thage  had  not  a  little  alarmed  the  inhabitants  of  that  dors  fent  to 
city.     But  they  were  not  yet  acquainted  with  the  re-  R-oi>i=:- 
fblutions  taken  at  Rome.     They   therefore  fent  frefh 
ambafladors    thither,    whom    they  inverted    with  full 
po^vers  to  acl  as  they  thought  proper   for  the  good 
of  the  repu!:)lic,   and   even  to  fubniit  themfelves  with- 
out reftrve  to  the  pleafure  of  the  Romans.     But  the 
moft  feiifible  perfons  among  tliem   did  not  cxpeft  any 
great  fucceis  from  this  condefcenfion,    fince  the  early  - 
fubmiihon  of  the  Uticans  had  rendered  it  infinetly  lei's 
meritorious  than   it   would   have   been  before.     How- 
ever, the   Romans  fceraed  to  be  in  fome  meafure  fatis- 
fied   with  it,  fmce   they  promifed  them  their  liberty, 
the  enjoymerit  of  their  la-ivs,  and  in  fliort,  every  thing 
that  was  dear  and  valuable  to  them.   "This  threw  them 
into  a  tranfport  of  joy,  and  they  wanted   words  to  ex-        ^?^ 
tol  the   moderation  of  the  Romans.     But  the   fenate     '^^    ?' 
immediately  dallied   all    their  hopes,    by   acquainting  ,i,^n,i  -qq 
them    that   this   favour  was    granted    upon   condition  hostages. 
that  they  would  fend   300   young   Carthaginian  noble- 
men  of  the   firll   ditfiniftion  to  the  praetor  Fabius  at 
Lilybseum,  \vilhin  the  fpace  of  30  days,   and  comply 
>vith  all  the  orders  of  the  confuls,     Thefe  hard  terms 
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filled  the  \\-lioIe  city  mih  inexprefTrble  grief :  but  the 
holtages  ^vere  delivered  ;  and  aS  they  arrived  at  Lily- 
basum  before  the  30  days  were  expired,  the  ambafla- 
dors  ^vere  not  mthout  hopes  of  foftening  their  hard- 
hearted enemy.  But  the  confuls  only  told  them, 
that  upon  their  arrival  at  Utica  they  lliould  learn  the 
further  orders  of  the  republic. 

The  minirters  no  fooner  received  intelligence  of  the 
Roinan  fleet  appearing  off  Utica,  than  they  repaired 
thither,  in  order  to  know  the  fate  of  their  city.  The 
confuls  however  did  not  judge  it  expedient  to  com- 
municate all  the  commands  of  the  republic  at  once, 
Icil  they  fliould  appear  fo  harlli  and  fevere,  that  the 
Carthaginians  would  have  refufed  to  comply  with 
them.  They  firll,  therefore,  demanded  a  fufficient 
fupply  of  corn  for  the  fubfirtence  of  their  troops.  Se- 
condly, That  they  fliould  deliver  up  into  their  hands 
-all  the  triremes  they  were  then  mailers  of.  Thirdly, 
That  they  fliould  put  them  in  pofleilion  of  all  their 
military  machines.  And,  fourthly.  That  ihey  fliould 
immediately  convey  all  their  arms  into  the  Roman 
camp. 

As  care  was  taken   that  there  fhould  be  a  conve- 
nient interval  of  time  betwixt  every  one  of  thcfe  de- 
mands,  the   Carthaginians  found  therafelves   enfnared, 
and  could  not  rejeft  any  one    of  them,   though   they 
fubmitted  to  the   lafl;   with  the  utmoft  reluiitance  and 
concern.     Cenforinus,  now   imagining  them  incapable 
of  furtaining   a    fiege,  commanded   tnem   to   abandon 
their  city,   or,  as  Zonarias  will  have  it,  to  demolifli  it  j 
permittino-   them  to  build   another   80   lladia  from  the 
fea,   but  without  walls  or  fortifications.     This  terrible 
decree   threw   the  fenate   and   every  one   elfe  into  de- 
fpair  ;  and  the  whole  city  became   a  fcene  of  horror, 
madnefs,  and  confufion.     The  citizens  curfed  their  an- 
ceftors  for  not  dying  glorioufly  in   the  defence  of  their 
country,  rather  than  concluding  fuch  ignominious  trea- 
ties of  peace,  that  had  been  the  caule  of  the  deplora- 
ble condition   to  which  their  poflerity  was  then  redu-, 
ced.     At  length,  when  the  firft  commotion  was  a  little 
abated,  the  fenators  nflembled,  and  relblved  to  fuflain 
a  fiege.     They  were  flripped   of  their   arms  and  delli- 
tute   of  provifions  •,    but   defpair  raifed   their  courage, 
and  made  them  find  out  expedients.     They  took   care 
to  fliut  the  gates  of  the  city  ",  and  gathered  together  on 
the  ramparts  great  heaps  of  (lones,   to   ferve   them   in- 
ftead  of  arms  in  cafe  of  a  furprife.     They  took  the  ma- 
lefadors  out   of  pi-ifon,   gave   the   flaves  their  liberty, 
and  incorporated  them  in   the   militia.     Afdrubal  was 
recalled,   who  had  been  fcntenced  to  die  only  to  pleafe 
the  Romans  ;   and  he  was  invited   to  employ  20,000 
men  he   had  raifed  againft  his  country  in  defence  of  it. 
Another  Afdrubal  was  appointed  to  command  in   Car- 
thage ;  and  all  feemed  refolute,   either  to  fave  their  ci- 
ty or  perifh  in  its  ruins.     They  wanted  arms  ;  but,   by 
order   of  the   fenate,   the   temples,  porticoes,    and  all 
public  buildings,  ivere  turned  into   workhoules,  where 
men  and  women  were  continually  employed  in  making 
aiTns.     As  they  encouraged  one  another  in  their  work, 
and  loft  no  time  in  procuring  to   therafelves  the  necef- 
faiies  of  life,  which  were  brought   to   them  at  flated 
hours,  they  every  day  made  144-  bucklers,   300  fwords, 
1000  darts,  and   500   lances  and  javelins.     As  co  br- 
liftfe  and  catapult*,   they  wanted   prop*  r  materials  for 
them  ;  but  their  induftiy  fitpplied  that  defect.     Where 
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iron   and  brafs  were  wanting,   they  made  ufe  of  filver    CrJthsge. 
and  gold,   melting  down  the  flalues,   vales,   and   even  ' 

the  utenfils  of  private  families  ;  for,  on  this  occafion, 
even  the  moft  covetous  became  lilieral.  As  tow  and 
flax  were  wanting  to  make  cords  for  working  the  ma- 
chines, the  women,  even  thofe  of  the  firft  rank,  freely 
cut  ofiF  their  hair  and  dedicated  it  to  that  ufe.  With- 
out the  avails,  Afdrubal  employed  the  troops  in  get- 
ting together  provifions,  and  conveying  them  fafe  into 
Carthage  •,  fo  that  there  was  as  great  plenty  there  as 
in  the  Roman  camp. 

In  the  mean  time  the  confuls  delayed  drawing  near 
to  Carthage,  not  doubting  but  the  inhabitants,  whom 
they  imagined  deftitue  of  necelTaries  to  fuftain  a  fiege, 
would,  upon  cool  reflecition,  fubmit  ;  but  at  length, 
finding  tlierafelves  deceived  in  their  espei?lation,  they 
came  before  the  place  and  inverted  it.  As  they  ^vere 
ftill  perfuaded  that  the  Carthaginians  had  no  arms, 
they  flattered  themfelves  that  they  fliould  eafily  carry  •<5' 
the   city   by   affault.       Accordingly   they    approached  , '  ',  , 

the  avails  in  order  to  plant  their  fcaling  ladders  ;  but  f\^g  Rgmans, 
to  their  great  furprile  tliey  dilcovered  a  prodigious  who  are  re- 
multitude  of  men  on  the  ramparts,  fliining  in  the  ar-  pulled, 
mour  they  had  nc\'.ly  made.  The  legionaries  were  fo 
terrified  at  this  unexpefled  fight,  that  they  drew  back, 
and  would  have  retired,  if  the  confuls  had  not  led 
them  on  to  the  attack  ;  which,  however,  proved  un- 
fuccefsful ;  the  Romans,  in  fpite  of  their  ufraoft  ef- 
forts, being  obliged  to  give  over  the  enterpii'.e,  and 
lay  afide  all  thoughts  of  taking  Carthage  by  affault. 
In  the  mean  time,  Afdrubal,  having  colledled  from  all 
places  fubjeil  to  Carthage  a  prodigious  num.ber  of 
troops,  came  and  encamped  within  reach  of  the  Re- 
mans, and  foon  reduced  them  to  great  Ifraits  for  want 
of  provifions.  As  Marcius,  one  of  the  Roman  con- 
fuls, was  ported  near  a  marfii,  the  exhalations  of  the 
ifagnating  waters,  and  the  heat  of  the  feafon,  infected 
the  air,  and  caufcd  a  general  ficknefs  among  his  men. 
Marcius,  therefore,  ordered  his  fleet  to  draw  as  near 
the  Ihore  as  poflible,  in  order  to  tranfport  his  troops  164 
to  a  healthier  place.  Afdnih.al  being  informed  of  P''"  "'  ^^^ 
this  motion,  ordered  all  the  old  barks  in  the  harbour  j^stroved!'^ 
to  be  filled  \\ith  faggots,  to^v,  lulphm-,  bitumen,  and 
other  combuftible  materials-,  and  the'^,  taking  advan- 
tage of  the  ^vind,  which  blew  towards  tiie  enemy,  let 
them  drive  upon  their  fliips,  which  ivere  for  the  moft 
part  confumed.  After  this  difartcr,  Marcius  was  call- 
ed home  to  prefi.de  at  the  eleftions  ;  arid  the  Cartha- 
ginians looking  upon  the  abfcnce  of  one  of  the  con- 
fuls to  be  a  good  omen,  made  a  brifk  fally  in  the  night  j 
and  %vould  have  furprifed  the  conful's  camp,  had  not 
/Emilianus,  ivith  Tome  fquadrons,  marched  out  of  the 
gate  oppofite  to  the  phvce  where  the  attack  was  made, 
and,  ccmir.T  round,  fell  uiiexpedledly  on  their  rear,  and 
ob'iged  them  to  return  in  diforder  to  the  city. 

Afdrubal  had  pofted  himfelf  under  ihe  walls  of  a 
city  named  Nenheris,  24  luiles  ditlanl  from  Carthage, 
and  fituated  on  a  high  mountain,  which  Icemed  inac- 
ccffible  on  all  fides.  From  thenr  e  he  made  incurfions 
into  the  neighbouring  country,  intercepted  the  Roman 
convoys,  fell  upon  their  de'.achnients  fent  out  to  forage, 
and  even  ordered  parties  to  intlilt  the  coniular  anny  in 
their  camp.  Hereupon  the  conful  refolved  to  drive 
the  Carthaginian  from  this  advantageous  port,  and  let 
out  for  Nepheris.     As  he  drew  near  tlie  hiils,  Afdi-u- 
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Carthage,     bal  fuJdenly  appeared  at  the  head  of  his  array  in  order 
' '      »  of  battle,  and   fell   upon   the   Romans  \vith  incredible 

fury.  The  confular  army  fuftained  the  attack  with 
great  refolution ;  and  Afdrubal  retired  in  good  order 
to  his  poll,  hoping  the  Romans  would  attack  him 
there.  But  the  conful,  being  now  convinced  of  his 
danger,  refolved  to  retire.  This  Afdrubal  no  fooner 
perceived,  than  he  ruthed  down  the  liill,  and  falling 
upon  the  enemy's  rear,  cut  a  great  number  of  them  in 
pieces.  The  wliole  Roman  army  Avas  now  faved  by 
the  braverv  of  Scipio  ^milianus.  At  the  head  of  300 
horfe,  he  fullained  the  attack  of  all  the  forces  com- 
;nanded  by  Afdnjbal,  and  covered  the  legions,  ivhile 
they  pafl'ed  a  river  in  their  retreat  before  the  enemy. 
Then  he  and  his  companions  threw  theraielves  iiilo 
the  dream,  and  fwam  acrofs  it.  -  When  the  array  had 
croffed  the  river,  it  was  perceived  that  four  nianipuli 
were  \vanting  5  and  foon  after  they  were  informed  that 
they  had  retired  to  an  eminence,  ivhere  they  refolved 
to  fell  their  lives  as  dear  as  poflfible.  Upon  this  news 
/Emilianus,  taking  with  him  a  chofen  body  of  horfe, 
and  pro\ifions  for  two  days,  croffed  the  river,  and  lle'.v 
to  the  alTiftance  of  his  countrymen.  He  feized  a  hill 
over  againft  tint  on  ivhich  the  four  manipuli  were 
ported  ;  and,  after  fome  hours  repofe,  marched  againit 
ihe  Carthaginians  ■n]\o  kept  them  inveilcd  ;  fell  upon 
them  at  the  head  of  his  fquadron  i\ith  the  boldnefs  of 
a  man  determined  to  conquer  or  die  ;  and,  in  fpite  of 
all  oppofition,  opened  a  way  for  his  fellcw-foldiers  to 
tfcape.  On  his  return  to  the  army,  his  companions, 
"ivho  had  given  him  over  for  loft,  carried  him  to  his 
quarters  in  a  kind  of  triumph  ;  and  the  manipuli  he 
had  faved  gave  him  a  crown  of  grametr.  By  thcfe  and 
fome  other  exploits,  j^milianus  gained  fuch  reputation, 
that  Cato,  who  is  faid  never  to  have  commended  any 
body  before,  could  not  refufe  him  the  praifes  he  de-< 
ferved  ;  and  is  faid  to  have  foretold  tliat  Carthage 
■ivould  never  be  reduced  till  Scipio  i^milianus  ivas  em- 
ployed in. that  expedition. 

The  next  year,  the  ivar  in  Africa  fell  by  lot  to  the 
conlul  L.  Calpurnius  Pifo  j  and  he  continued  to  em- 
ploy y'Emilianus  in  feveral  important  enterprifes,  in 
which  he  Avas  attended  with  uncommon  fuccefs.  He 
took  feveral  callles  ;  and  in  one  of  his  excurfions,  found 
means  to  have  a  private  conference  with  Pharaeas,  ge- 
neral, under  Afdrubal,  of  the  Carthagir.ian  cavalry, 
and  brought  him  over,  together  with  2200  of  his 
horfe,  to  the  Roman  inlercf!:.  Under  the  conful  Cal- 
purnius Pifo  himfelf,  ho^vever,  the  Roman  aims  ivere 
unfuccefsful.  He  inverted  Clupea ;  but  was  obliged 
to  abandon  the  enterprife,  with  the  lofs  of  a  great 
iiumber  of  men  killed  by  the  enemy  in  their  fallies. 
From  this  place  he  went  to  vent  his  rage  on  a  city 
neivly  built,  and  thence  called  Neaf-oJ^r,  which  pro- 
feffed  a  rtiift  neutrality,  and  had  even  a  fafeguard  from 
the  Romans.  "  The  conful,  however,  plundered  the 
place,  and  ftripped  the  inhabitants  of  all  their  effetfls. 
After  this  he  laid  fiege  to  Hiffagreta,  which  employ- 
ed the  Roman  fleet  and  army  the  whole  fumraer  j  and, 
on  the  approach  of  winter,  the  conful  retired  to  Utica, 
without  performing  a  fingle  aftion  worth  notice  during 
the  -.vhole  campaign. 

The  next  year  Scipia  y^milianus  was  chofen  conful, 
and  ordered  to  pafs  into  Africa  ;  and,  upon  his  arrival, 
tLe  face  of  affairs  was  greatly  changed.     At  the  tlir.e 
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of  his  entering  the  port  of  Utica,  3500  Romans  were 
in  great  danger  of  being  cut  in  pieces  before  Carthage. 
Thefe  had  feized  Megalia,  one  of  the  fuburbs  of  the 
city  :  but  as  they  had  not  furnirtied  themfelves  with 
provilions  to  fubfill  there,  and  could  not  retire,  being 
clofely  inverted  on  all  fides  by  the  enemy's  troops,  the 
prKtor  Mancinus,  who  commanded  this  detachment, 
feeing  the  danger  into  which  he  had  brought  liimfelf, 
difpatthcd  a  light  boat  to  Utica,  to  acquaint  the  Ro- 
mans there  with  his  rttuation.  /Emilianus  received  this 
letter  a  few  hours  after  his  landing  ;  and  immediately 
ilew  to  the  rehef  of  the  beileged  Romans,  obliged  the 
Carthaginians  to  retire  within  their  ^\•a^s,  and  iafely 
conveyed  his  countrymen  to  Utica.  Having  then 
drawn  togctlier  all  the  troops,  7£mllianus  applied  him- 
felf wholly  to  the  fiege  of  the  capital.  ice 

His  firil  attack  was  upon  Megalia  ;  -which  he  car-  Cruelties  ot 
ried  by  aflault,  the  Carthaginjan  garrifon  retiring  into  A.ilrubal. 
the  citadel  of  Eyrfa.  Afdrubal,  who  had  commanded 
tlie  Carthaginian  forces  in  the  field,  and  v\as  notv  go- 
vernor of  the  city,  was  fo  enraged  at  the  lofs  of  -iVIe- 
galia,  that  he  caufed  all  the  Roman  captives  taken  in 
the  two  years  the  war  lailed,  to  be  brought  upon  the 
ramparts,  and  thrown  headlong,  in  tlie  fight  of  the 
. Roman  amiy,  from  the  top  of  the  wall ;  after  having, 
with  an  excefs  of  cruelty,  commanded  their  hands  and 
feet  to  be  cut  off,  and  their  eyes  and  tongues  to  be 
torn  out.  He  was  of  a  temper  remarkably  inhuman  ; 
and  it  is  laid  that  he  even  took  plealure  in  leeing  fome 
of  thefe  unhappy  men  tlayed  alive.  VEmilianus,  in  the 
mean  time,  Avas  bufy  in  drawing  lines  of  circumvalla- 
tion  and  contravallation  acrofs  the  neck  of  land  tvhich 
joined   the  ifthmus  on   which   Carthage   flood  to  the  167- 

continent.     By  this  means,  all  the  avenues  on  the  land  C'.itliase 
fide  of  Cartilage  being  fhut  up,  the  city  could  receive  ,^  "V^    "'' 
no  provihoiis   that  ^vay.     ilis  next  care  was  to  raile  a  j^,,j_ 
mole  in  the  fea,  in  order  to  block  up  the  old  port,   the 
new  one  being   already  iliut   up  by  the   Roman  fleet  ; 
and  this  great   work   he   erteded  with  immenfe  labour. 
The  mole  reached  from  the  wtllern   neck  of  land,  of 
tvhich  the  Romans  were  maftcrs,  to  the  entrance  of  the 
port ;  and  was  90  feet  broad  at  the  bottom,  and   SO  at 
the  top.     Tlie  befieged,   when  the  Romans  firft  began 
this    furprifing    work,    laughed    at    the   attempt ;    but 
were  no  lefs  alarmed  than  furprifed,  when   they  beheld 
a  vaft  raole  appearing  above  water,  and  by  that  means 
the  port  rendered  inacceflible  to   (hips,  and   quite  ufe-        ,(,-5 
lefs.       Prompted   by  defpair,  however,   the   Carlhagi-  The  bciie- 
nlans,   with  incredible   and  almoll  miraculous  indulfry,  %'^^  '''S  ^ 
dug  a  new  bafon,  and  cut   a  .palTage   into  the  fea,   by  ^^'^'^  ''^'™" 
which  they  could  receive  the  proAafions  that  were  fcnt 
them  by  their  troops  in  the  field.     Vv'ith   the   fame  di- 
ligence and   expedition,   they  fitted   out  a  fleet  of  50 
triremes  ;   whicd,  to  the  great- furprife  of  the  Roman?, 
appeared  fuddenly  advancing  into  the  fea  through  this 
new  canal,  i^nd  even  ventured  to  give  the  enemy  battle.  , 
The  aftlon  lafled  the  whole  day,  with  little  advantage 
on  either  fide.     The  day  after,  the  conful  endeavoured 
to  make  himfelf  matter  of  a  terrace  which  covered  tlie 
city  on  the  fide  next  the  fea;  and  on  this  occafion  the  15^ 

befieged  fignalized   tliemfelves  in   a  moft    remarkable  They  let 
manner.    Great  numbers  of  them,  naked  and -unarmed,  Jj''^  *°  ''"^ 
went  into  the  water  in  the  dead  of  the  night,  with  un-  (.jji,,^.^"  ""* 
lighted  torches  in  their  hands  •,   and   having,  partly  by 
fwimming,  partly  by  nading,  get  witliin  reach  of  the 
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Roman  engines,   they  ftruck  fire,   lighted  tlieir  torches 
and  tlirew  thera  ^vith  fury  agaiiift  the  machines.     The 
■i'udden  appearance   of  thefc   naked   men,    who  looked 
like  fo  many  monllers  ftartcd  up  out  of  the  fea,   fo  ter- 
rified  the   Romans  who   guarded  the   machines,    that 
tliev  began  to  retire  with  the   utmoft  confuiion.     The 
conful,     ivho  commanded    tlie  detachment   in  perion, 
and  had  continued  all  night  at  ihe  foot  of  the  terrace, 
endeavoured   to  Hop  his  men,  and  even  ordered  thofe 
%vho  tied  to  be   killed.     But  the   Carthaginians,    per- 
cehing  the  confuiion  the  Romans  were  in,  threw  thera- 
felves  upon  them  like  fo  many  wild  bealls ;   and  having 
put  them  to  flight  only  with  their  torches,     they   fet 
(ire  to  the   machlaes,    and  enLirely  conlutned   them. — 
This,   however,   did  not  difcourage  the  conlul ;    he  re- 
ne%ved  the  attack  a  few  days  after,    carried   the  terrace 
by  ailauU,    and  lodged   -lOOO   men   upon   it.     As  this 
was  an  important  poll,    becaufe  it  pent  in  Carthage  on 
the  fea  fide,    yErailianus  took   care  to  fortify   and  fe- 
cure  it  againll  the  failles  of  the  enemy ;    ai\d  tV.en, 
winter  approaching,    he  fufpended   all   furtlier   attacks 
upon  the  place  till  the  return  of  good  weather.     Dur- 
ing the   winter   feafon,    ho'.vcver,    the  conful  was  not 
inaiSive.     The  Carthaginians  had  a  very  numerotis  ar- 
my tmder  the  command  of  one  Diogenes,    ftrongly  en- 
camped near  Nepheris,   Avhence   convoys  of  provifions 
were  fent  by  fea  to  the  befieged,    and   brought  into 
the  new  bafon.     To  take  Nepheris,  therefore,  ^vas  to 
-  deprive  Carthage  of  her  chief  magazine.  This  yEmili- 
anus  midertook,  and  fucceeded  in  the  attempt.     He 
firft  forced  the  enemy's  iiitrenchments,  put  70,000  of 
them  to  the  fivord,    and   made   J  0,000   prifoners ;    all 
the   inhabitants  of  the   country,   who  could  not  retire 
to  Carthage-,  having  taken  refuge  in  this  camp.      After 
this  he   laid  liege   to   Nepheris,   which  was  reduced  in 
22  days.     Afdrubal   being  diilieartened  by  the  defeat 
of  the  army,  and  touched  ^vith  the  mifery  of  the  be- 
fieged, now  reduced  to  the  utmoft  extremity  for  u-ant 
of  provifions,  oft'ered  to  fubmit  to  what  conditions  the 
Romans  pleafed,  pro\-ided  the  city  was    fparcd ;  but 
this  was  abfolutely  refufed. 

Earlv  in  the  ipring,^  /Emiiianus  renewed  the  fiege 
of  Carthage  ;  and  in  order  to  open  himfelf  a  way  into 
the  city,  he  ordered  L-jelius  to  attempt  the  reducllon 
of  Cotho,  a  fniall  illand  which  divided  the  two  ports, 
.^railianus  himfelf  made  a  falii;  attack  on  the  citadel, 
in  order  to  dra^v  the  enemy  thither.  This  ftratagem 
had  the  dellred  effecl  ;  for  the  citadel  being  a  place  of 
the  greateft  importance,  moft  of  the  Carthaginians 
hafteued  thither,  and  made  the  utmolf  efforts  to  re- 
pulfe  the  aggrelTors ;  but  in  the  mean  time  Lifiiius 
having,  «-ith  incredible  expedition,  built  a  wooden 
bridge  over  the  channel  ^vllich  divided  Cotho  from  the 
ifthmus,  entered  the  illand,  fcafed  the  walls  of  the 
fortrefs  wliich  the  Carthaginians  had  built  there,  and 
made  himfelf  mafter  of  that  important  poll.  The  pro- 
conful,  who  was  engaged  before  Byrfa,  no  fooner  un- 
derflood,  by  the  loud  (houts  of  the  troops  of  Lxlius, 
that  he  had  made  himfelf  mafter  of  Cotho,  than  he 
abandoned  the  fdfe  attack,  and  unexpe£led!y  fell  on 
the  neighbouring  gate  of  the  city,  which  he  broke 
down,  notwithftanding  the  flioAvers  of  darts  that  were 
inceflantly  dlfcharged  upon  his  men  from  the  ramparts. 
As  night  coming  on  prevented  liim  from  proceeding 
fjarther,  he  made   a   lodgment  within   the   gate,    and 
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waited  there  for  the  return  of  day,  with  a  defign  to  Carthage, 
advance  through  the  cily  to  the  citadel,  and  attack  it 
on  that  fide,  which  was  but  indifferently  fortified.  Pur- 
iiiant  to  this  defign,  at  day  break,  he  ordered  4000 
frclh  troops  to  be  fent  from  his  camp  ;  and  having  fo- 
Icmnly  devoted  to  the  infernal  gods  the  unhappy  Car- 
thaginians, he  began  to  advance  at  the  head  of  liis 
men  through  the  llrects  of  the  city,  in  order  to  at- 
tack the  citadel.  Having  advanced  to  the  market 
place,  he  found  that  the  way  to  the  citadel  lay  through 
three  exceeding  fteep  llreets.  The  houfes  on  both 
fides  were  very  high,  and  filled  with  the  Carthaginians, 
who  overwhelmed  the  Romans  as  they  advanced  ^v{*h 
darts  and  Hones  -,  io  that  they  could  not  proceed  till 
they  had  cleared  theiVi.  To  this  end  iEmilianus  in 
perlbn,  at  the  head  of  a  detatchment,  attacked  the  firft 
houfe.'and  made  himlelf  mafter  of  it  iword  in  hand. 
His  example  was  followed  by  the  officers  and  foldiers, 
xvho  went  on  from  houfe  to  houfe,  putting  all  they 
met  ^vith  to  the  fword.  As  faft  as  the  houfes  were 
rlea/  ed  on  both  fides',  the  Romans  advanced  in  order  of 
battle  ton ards  the.  citadel  ;  but  met  v.'ith  a  vigorous 
reilftance  from  the  Carthaginians,  who  on  this  occafion 
behaved  with  uncommon  reiolulion.  From  the  market 
place  to  the  citadel,  two  bodies  of  men  fought  their 
Avay  every  ftep,  one  above  on  the  roofs  of  the  houles, 
the  other  below  in  the  ftvects.  The  flaughter  was  in- 
exprelhbly  great  and  dreadful.  The  air  rung  xvith 
iluieks  and  lamentations,  fcome  were  cut  in  pieces, 
others  threw  themfelves  down  from  the  tops  of  the 
lioufes  ;  fo  that  the  ilreets  were  filled  with  dead  and 
mangled  bodies.  But  the  deftruiSlion  was  yet  greater  . 
when  the  proconful  commanded  fire  to  be  fet  to  that  f^^  ^^  jj  ^ 
quarter  of  the  town  wliich  lay  next  tt)  the  citadel. 
Incredible  multitudes,  who  had  efcaped  the  Iwords  of 
the  enemy,  perhhed  in  the  fiames,  or  by  the  fall  of  the 
houles.  After  the  fire,  v.hich  latled  hx  days,  had  de- 
moliflied  a  fufEcient  number  of  houfes,  ^Emilianus  or- 
dered the  rubbifh  to  be  removed,  and  a  large  area  to 
be  made,  where  all  the  troops  might  have  room  to 
ad.  I'hen  he  appeared  with  his  whole  army  before 
Byrfa  ;  ivhich  fo  terrified  the  Carthaginians,  who  had 
fled  thither  for  refuge,  that  firft  of  all  25,000  women, 
and  then  30,000  men,  came  out  01  the  gates  in  fach 
a  condition  as  moved  pity.  They  threw  themfelves 
proftrate  before  the  Roman  general,  afiiing  no  favour 
but  life.  This  was  readily  granted,  not  only  to  them 
liut  to  all  that  were  in  Byrfa  except  the  Roman  de- 
fcrters,  \vhofe  number  amounted  to  600.  Afdrubal's 
wife  eameftly  enti-ealed  her  huihand  to  fuffer  her  to 
join  the  fuppliants,  and  carry  with  her  to  the  pro- 
conful her  two  fo-.s  -who  were  as  yet  very  young  ; 
but  the  barbarian  denied  her  requeft,  and  rejeiled  her 
remcnftrances  ivith  menaces.  The  Roman  deferters, 
feeing  themfelves  excluded  from  mercy,  refolved  to  die 
fword  in  hand,  rather  than  deliver  themfelves  up  to  the 
vengeance  of  their  countrymen.  Then  Afdrudal,  find- 
ing them  all  refolved  to  defend  themfelves  to  the  laft 
1  reath,  committed  to  their  care  his  wife  and  children  ; 
after  wliich,  he  in  a  moft  cowardly  and  mean  Ipirited 
manner,  came  and  privately  threw  himfelf  at  the  con- 
queror's feet.  The  Carthaginians  in  the  citadel  no 
fooner  underftood  that  their  commander  had  abandoned 
the  place,  than  they  threw  open  the  gates,  and  put 
the  Romans  in  pofTefTion  of  Byrfa.      Tbey  had  now 
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no  enemy  to  contend  with  but  the  900  dt-fc rters,  who, 
beinc;  reduced  to  defpair,  retreated  into  tlie  temple  of 
iiifctilajiios,  which  was  as  a  fccond  temple  within  the 
firlK  There  the  proconfid  attacked  them  ;  and  thefe 
unhappy  wretches,  finding  there  was  no  way  to  tfcape, 
fet  fire  to  the  temple.  As  the  flames  fprtad,  they  re- 
treated from  one  part  of  the  building  to  another,  till 
they  got  to  the  roof.  There  Afdrubal's  wife  appeared 
in  her  bed  apparel,  and  having  littered  the  moft  bitter 
imprecations  againil  herhu(band,  whom  ihe  fnw  iVand- 
ing  below  with  jEmilianiis,  "  Bafe  coward  (faid  {he), 
the  mean  things  thou  haft  done  to  fave  thy  life  Ihall 
not  avail  thee  :  thou  Ibalt  die  this  inilant,  at  lea^l  in 
thy  two  children."  Having  thus  fpoken,  file  ftabbed 
both  the  infants  with  a  dagger ;  and  while  they  were 
yet  llruggling  for  life,  threw  them  both  from  the  top 
of  the  temple,  and  then  leaped  down  after  them  into 
the  flames. 

TEmilianus  delivered  up  the  city  to  be  plundered, 
but  in  the  manner  preicribed  by  the  Roman  military 
law.  The  foldiers  were  allowed  to  appropriate  to 
themfelves  all  the  furniture,  utenfi!?,  and  brafs  money, 
they  fliould  find  in  private  houfes ;  but  all  the  gi)ld 
and  filver,  the  ftatucs,  piftures,  &c.  were  referved  to 
be  put  into  the  hands  of  the  qusilors.  On  this  occa- 
iion  the  cities  of  Sicily,  which  had  been  often  plunder- 
ed by  the  Carthaginian  armies,  recovered  a  nijmber  of 
ftatues,  pifturcs,  and  other  valuable  moiiuments  ;  a- 
mong  the  reft  the  famous  brazen  bull,  which  Phalaris 
had  ordered  to  be  caft,  and  ufed  as  the  chief  inftru- 
ment  of  his  cruelty,  was  reftored  to  the  inhabitants  of 
Agrigentum.  As  iEmilianus  was  greatly  inclined  to 
fpare  what  remained  of  this  ftately  metropolis,  he  wrote 
to  the  fenate  on  the  fubjett,  from  whom  he  received 
the  following  orders:  I.  The  city  of  Carthage,  with 
Byrfa  and  Megalia,  (hall  be  entirely  deftroyed,  and 
no  traces  of  them  left.  2.  All  the  cities  that  have 
lent  Carthage  any  afliftance  fhall  be- difinantled.  3. 
The  territories  of  thofe  cities  which  have  declared  for 
the  Romans. flrall  be  enlarged  with  lands  taken  fronrt 
the  enemy.  4.  All  the  lands  between  Hippo  and 
Carthage  Ihall  be  divided  among  the  inhabitants  of 
Utica.  5.  All  the  Africans  of  the  Carthaginian  ftate, 
both  men  and  women,  Ihall  pay  an  annual  tribute  to 
the  Remans  at  fo  much  per  head.  6.  The  whole 
country',  which  was  fubjeii  to  the  Carthaginian  ftate, 
Iball  be  turned  into  a  Roman  province,  and  be  governed 
by  a  prastor,  in  the  fame  manner  as  Sicily.  Laftly, 
Rome  fliall  fendcommifiioners  into  Africa,  thereto 
fettle  jointly  with  the  proconful  the  ftate  of  the  new 
province.  '  Before  iEmilianus  deftroyed  thecily,  he 
performed  thefe  religious  ceremonies  wh.ich  were  re- 
quired on  fuch  occalions  :  he  firft  facrificed  to  the 
gods,  and  then  caufed  a  plough  to  be  drawn  round 
the  walls  of  the  city.  Afterthis,  the  towers,  rarr.parts, 
walb,  and  all  the  works  which  the  Carhaginians  had 
raifed  in  the  courfe  of  many  ages,  and  at  a  vaft  ex- 
pence,  were  levelled  with  the  ground  ;  and  laftly,  fire 
was  fet  to  the  edifices  of  the  proud  metropolis,  which 
confumed  thetn  all,  not  a  fingle  houfe  efcaping  the 
flames.  Though  the  fire  began  in  all  quarters  at  the 
fame  time,  and  burnt  with  incredible  fury,  it  con- 
tinued for  17  days  before  all  the  buildings  were  con- 
fumed. 

Thus  fell  Carthage,  about  146  years  before  the 
VoL.V.  Part  I. 
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birth  of  Chrirt  ;  a  city  whofe  deftruftion  ongHt  to  be 
attributed  more  to  the  intrigues  of  an  abandoned  fac- 
tion, compofeti  of  the  moft  profil<;.itc  part  of  its  citi- 
zens, than  to  the  power  of  its  rival.  The  treafure  which 
.(Emilianus  can-ied  off,  even  after  the  city  had  been 
delivered  up  to  be  plundered  by  the  foldier?,  was  .'in- 
menfe,  Pliny  making  it  to  amount  to  4,470  ceo  poin.ds 
weight  of  filver.  The  Romans  ordered  Carthage  ne. 
ver  to  be  inhabited  again,  denouncing  dreadful  in- 
pi-ecations  againft  thofe  who,  contrary  to  this  proi.'- 
bition,  fliould  attempt  to  rebuild  any  part  of  it,  ifpe- 
cially  Byrfa  and  Megalia.  Notwithftanding  this, 
however,  about  24  years  after,  C.  Graceht's,  tribune 
of  the  people,  in  order  to  ingratiate  himfeli  wuhthtin. 
undertook  to  rebuild  it  ;  and,  to  that  end  conducted 
thither  a  colony  of  Gooo  Roman  citiz'ins.  The  work- 
men, according  to  Plutarch,  were  ten-lfied  by  many 
unlucky  omens  at  the  time  they  were  tracing  the  hmit? 
and  laying  the  foundations  of  .the  new  city  ;  which 
the  fenate  being  informed  of,  would  have  fuipended 
the  attempt.  But  the  tribune,  little  afTecled  with  fuch 
piefage;,  continued  to  carry  on  the  work,  and  fir.lllivd 
it  in  a  few  days.  From  hence,  it  is  probable  that  only 
a  flight  kind  of  huts  were  erecled ;  but  whether 
Gracchus  executed  his  dcfign,  or  the  W(  rk  was  en- 
tirely difcontinued,  it  is  certain  that  Carthage  was  the 
firft  Roman  colony  ever  fent  out  of  Italy.  According 
to  fome  authors,  Cailhage  was  rebuilt  by  Julius  Cxfar ; 
and  StralK),  wlio  flourifhcd  in  the  reign  of  Tiberius, 
affirms  it  in  his  time  to  have  been  equal,  if  not  fupe- 
rior,  to  any  other  city  in  Africa.  ■  It  was  looked  upon 
as  the  capital  of  Africa  for  federal  centuries  after  the 
commencement  of  the  Chflllian  era.  Maxentius  laid 
it  in  afhes  about  the  fixth  or  fevei.th  year  of  Conftan- 
tine's  reign.  -  Genferic,  king  of  the  Vandals,  took  it 
A.  D.  439;  but  about  a  century  afterwards  it  was 
re-annexed  to  the  Roman  empire  by  the  renowned 
Bclifarius.  At  laft  the  Saracens,  under  Mohammed's 
fuccefTors,  towards  the  clofe  of  the  feventh  century, 
fo  completely  deftroyed'-  it,  that  there  are  now  fcarce 
any  traces  remaining.  ■ 

At  the  commenceTT.ent  of  the  third  Punic  wai',  Car- 
thage appears  to  have  been  one  of  the  firft  cities  in 
the  world.  It  was  feated  on  a  peninfula  360  ftadia  or 
45  milcs^in  circumference,  joined  to  the  continent  by 
an  ilihmus  23  ftadia  or  three  miles  and  a  furlong  in 
breadth.  On  the  weft  fide  there  projcfted  from  it  a 
long  traft  of  land  half  a  ftaiiuni  broad  ;  which  fhcot- 
ing  out  into  the  fca,  feparated  it  from  a  lake  or  mc- 
rafs,  and  was  ftrongly  fortified  on  all  fides  by  rocks  and 
a  iingle  wall.  In  ihe  middle  of  the  city  ftood  the  ci- 
tadel of  Byrfa,  having  on  the  top  of  it  a  teuiple  facred 
to  jEfculapius,  fetited  upon  rocks  on  a  veiy  high  hill, 
to  which  the  afccnt  was  by  60  fteps.  On  the  fouth 
fide  the  city  was  ftitTotu'ded  by  a  triple  wall,  30  cu- 
bits high  ;  flanked  all  round  by  parapets  and  towers, 
placed  at  equal  dlft^r.ces  of  480  feet.  Every  to^er 
had  its  four.dat  on  funk  32  fVct  deep,  and  was  four. 
ftorles  liigh,  though  the  walls  were  but  two  :  they 
wtre  arched;  and,  in  the  lower  part,  corrtfponding 
in  depth  with  the  foundation  above-mentioned,  were 
ftalls  large  enough  to  hold  300  elephants,  -with  their 
fodder,  ice.  Over  thefe  ri'ere  ftalls  and  other  conve- 
niences for  4000  horfes  ;.and  there  was  likcvvife  room 
for  lodging  ,  20, oco  foot  and  ./jooo  cavairv.- withcnit 
.F  f  "i 
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Cdithjje  in  the  load  incommoding  the  inhabitants.  There  were 
v_.^..~\J  twB  harbours,  fo  difpoled  a3  to  have  a  communication 
\\il!i  one  another.  They  had  one  common  entrance 
70  feet  broad,  and  (hut  up  with  chains.  The  firll  was 
appropriated  to  the  merchants  ;  and  inchided  in  it  a 
vaft  number  of  phices  of  refrefhment,  and  all  kinds  of 
accommodation  for  feamen.  Tlie  fecoud,  as  well  as 
the  illand  of  Cothon,  in  the  midft  of  it,  was  lined 
with  large  quays,  in  which  were  diftinft  receptacles  for 
fe curing  and  flieltering  from  the  weather  220  fliips  of 
■war.  Over  thcfe  w,.-e'  magazines  of  all  forts  of  naval 
ftores.  The  entrance  into  each  of  thefe  receptacles 
was  adorned  with  two  marble  pillars  of  the  Ionic  oi-- 
der  ;  fo  that  both  the  liarbour  and  ifland  reprefented 
on  each  fide  two  magnificent  galleries.  Near  this 
ifland  was  a  temple  of  Apoli  J,  in  which  was  a  ftatue  of 
the  god  all  of  mafly  gold  ;  and  th.e  infide  of  the  temple 
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the  province  of  Colla  Rica.     It  is  a  very  rich  trading  Csi-tliag«- 
place.     W.  Loirg.  86.  7.  N.  Lat.  9.  5.  "»• 

CARTHAGENA,  a  province  of  South  America,  V.-/~\^'Vj 
and  one  of  the  moft  confiderable  in  New  Caftile,  on 
account  of  the  great  tn\de  carried  on  by  the  capital  ; 
for  the  country  itfelf  is  ueilher  fertile,  rich,  nor  popu- 
lous. The  capital  city,  called  likcwife  Carthageiia,  is 
fituated  iu  W.  Long.  77.  N.  Lat.  1 1 .  on  a  fandy  ifland, 
by  moll  writers  called  a  peninfula ;  which  forming  a 
narrow  paflage  on  the  iouth-wcll,  opens  a  communi- 
cation with  that  called  Tnrra  Bomba,  as  far  as  Bocca 
Ciica.  The  little  ifland  which  now  joins  them  was 
form.trly  the  entrance  of  the  bay  ;  but  it  having  been 
filled  up  by  orders  of  the  court,  Boca  Chiea  became 
the  only  entrance  :  this,  however,  has  been  filled  up 
fince  the  attempt  of  Vernon ^nd  Wentworth,  and  the 
old    paflage   again  opened.      On   the  north  fide    the 


all  hned  with  plates  of  the  fame  metal,  weighing  1000 
talents.  The  city  was  23  miles  in  circumference,  and 
at  the  time  we  fpeak  of  contained  700,000  inhabitants. 
Of  their  power  we  may  have  fome  idea,  by  the  quan- 
tity of  arms  they  delivered  up  to  the  Roman  confuls. 
The  v.-hole  army  was  aftoni'lied  at  the  long  train  of 
carts  loaded  with  them,  which  were  thought  fufficient 
to  have  armed  all  Africa.  At  leaft  it  is  certain,  that 
on  this  occafion  were  put  into  the  hands  of  the  Ro- 
mans 2000  catapult<e,  20c,coo  complete  fuits  of  ar- 
mour, with  an  innumerable  quantity  of  fwords,  daits, 
javelins,  arrows,  and  beams  armed  with  iron,  which 
ivere  thrown  from  the  ramparts  by  the  baliilos. 

The  charafter  tranfmitted  of  the  Carthaginians  is 
extremely  bad;  but  we  have  it  only  on  the  authority 
of  the  Romans,  who  being  their  implacable  enemies, 
cannot  be  much  relied  upon.  As  to  their  religion, 
manners,  &c.  being  much  the  fame  with  the  Phoeni. 
cians,  of  which  they  were  a  colony,  the  reader  is  re- 
ferred for  an  account  of  thefe  things  to  the  article 
Phoenicia. 

On  the  ruins  of  Carthage  there  now  (lands  only  a 
fmall  viUage  called  Melcha.  The  few  remains  of  Car- 
thage  confift  only  of  fome  fragments  of  wafls,  and  17 
ciilerns  for  the  reception  of  rain  water.  _ 

There  are  three  eminences,  which  are  fo  many  maf- 
fes  of  fine  marbles  poimded  together,  and  were  in  all 
probability  the  fites  of  temples  and  other  diftinguifli- 
ed  buildings.  The  prefent  ruins  are  by  wo  irieans  the 
remains  of  the  ancient  city  deftroyed  by  the  Romans  ; 
who  after  taking  it,  entirely  eral'ed  it,  and  ploughed 
up  the  very  foundations  :  fo  truly  they  adhered  to  the 


land  is  fo   narrow,  that  before  the  wall  was   begun, 
tlie  diftance  from  fea  to  fea  was  only  35  toifes ;  but 
afterwards  enlarging,  it  forms  another  ifland  on  this 
fide  ;  fo  that,   excepting  thofe  two  places,   the  whole 
city  is  entirely  fuirounded  by  fait  water.     To  the  eaft- 
ward  it  has  a  comm.unication,   by  means  of  a  wooden 
bridge,  with  a  large  fuburb   called  Xemani,   built   on 
another  ifland,   which   is  alfo  joined  to  the  continent 
by  a  bridge  of  the  fair.e  materials.     The  fortifications 
both  of  the  city  and  fuburbs  are  built  after  the  mo- 
dern manner,  and  lined  with  freeilone  ;  and,  in  tim.e  of 
peace,   the   garrifon  confiils   of  ten  companies  of  77 
men  each,   befides  militia.      The  city  and  fuburbs  are 
well  laid  out.  the  ftreets  flraight,  broad,  uniform,  and 
well  paved.    All  the  houfes  are  built  of  ftcne  or  brick, 
only  one  (lory  high,  well  contrived,  neat,  and  funii(h- 
ed  with  balconies  and  lattices  of  wood,  which  is  more 
durable  in  that  climate  than  iron,  the  latter  being  foon 
coiToded    by  the  acrimonious  quahty  of    the   atmo- 
fphere.      The  climate  is  exceedingly  unhealthy.     The 
Europeans  are  particularly  fubjeft  to  the  ten-ible  dif- 
eafe  called  the  b/ack  vomit,  which  fweeps  off  multitudes 
annually  on  the  arrival   of   the   galleons.      It  feldom 
continues  above  three  or  four  days  ;  in  which  time  the 
patient  is  either  dead  or  out  of  danger,  and  if  he  reco- 
vers, is  never fubjeft  to  a  return  of  the  fame  diftcmper. 
— This  difeafe   has  hitherto  foiled   all  the  art  of  the 
Spanifli  phyficians  ;   as  has  alfo  the  leprofy,  which  is 
very  common   here.      At   Carthagena,   hkewife,   that 
painful  tumour  in  the  legs,  occafioned  by  the  entrance 
of  the  Dracunculus  or  Guinea-worm,  is  very  common 
and  troublefome.     Another  diforder  peculiar  to  this 


well-known  advice  perpetually  ir.culcated  by  Cato  the.    country,^  and  to  Peru,   is  occafioned  by  a  little  infcft 


Elder,  Delenda  rj}  Carthago.  It  was  again  rebuilt  by 
the  Gracchi  family,  who  condutled  a  colony  to  re- 
people  it :  and  continually  increafing  in  fplendour,  it 
^bc'.ame  at  length  the  capital  of  Africa  under  the  Ro- 
^nan  emperors.  It  fubfifled  near  7C0  years  after  its 
firll  demolition,  until  it  was  entirely  deftroyed  by  the 
S, '  .cens  in  the  beginning  of  the  7lh  century. 

It  is  a  fingular  circumftance  that  the  two  cities  of 
Carthage  and  Rome  fliould  have  been  built  jull  op- 
pofite  one  to  the  other ;  the  bay  of  Tunis  and  the 
Tiiouth  of  the  Tiber  being  in  a  dircft  line. 

l.itt'jrn  littorilus  cantraria,f.uciihtis  undas, 
^■^rma  arinis.  Virg.  ./En.  iv.  627. 

i\L-M  Carthage,  a  confiderable  town  of  Mexico,  in 


called  Nigua,  fo  extremely  minute  as  fcarce  to  be 
fible  to  the  naked  eye.  This  infett  breeds  in  the  dull, 
infinuates  itfelf  into  the  foles  of  the  feet  and  the  legs, 
piercing  the  flvin  with  fuch  fubliUty,  that  there  is  no 
being  aware  of  it,  before  it  has  made  its  way  to  the 
flefli.  If  it  is  perceived  in  the  beginning,  it  is  extradled 
with  little  pain  ;  but  having  once  lodged  its  head,  and 
pierced  the  flcin,  the  patient  mull  undergo  the  pain  of 
an  incifion,  without  which  a  nidus  would  be  formed, 
and  a  multitude  of  infefts  ingendered,  wliich  would 
foon  overfpread  the  foot  and  leg.  One  fpecies  of  the 
nigua  is  venomous  ;  and  when  it  enters  the  toe,  an  in- 
flammatory  fwelling,  greatly  refembhng  a  venereal 
bubo,  takes  place  in  the  groin. 

Carthagena,  a  f-ii  port  town  of  Spain,   in   the 
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ki:ig<lom  of  Murcia,  and  capital  of  a  territory  of  l!ic 
fame  name  ;  built  by  Afdrubil,  a  C:irtlian;i;iiaii  gene- 
ral, and  named  afier  Carthago.  It  has  tlie  bell  har- 
bour in  all  Spain,  but  nothing  c!fo  very  coiifiderahlo  ; 
the  bifhop's  fee  bein^  transferred  to  Toledo.  In  1  7c6 
it  was  taken  by  Sir  John  Leake  :  but  the  duke  of 
Berwick  retook  it  afterwards.  W.  Long.  o.  58.  N. 
Lat.  ^7.  35. 

CARTHAMUS.  See  Botany ///a'^.v.  The  car- 
thainus  tinilorius  is  at  prefcnt  cultivated  in  many  parts 
of  Europe,  and  alfo  in  the  Levant,  from  whence  great 
quantities  of  it  are  annually  imported  into  Britain  for 
the  purpofes  of  dying  and  painting.  The  good  qua- 
lity of  this  commodity  is  in  the  colour,  which  is  of  a 
bright  faffron  hue  :  and  in  this  the  Britifli  carthamus 
very  often  fails  ;  for  if  there  happens  much  rain  during 
the  time  the  plants  are  in  flower,  the  flowers  change 
to  a  dark  or  dirty  yellow,  as  they  llkewife  do  if  the 
flowers  are  gathered  with  any  moifture  remaining  up- 
on them. — The  feeds  of  carthamus  have  been  cele 
brated  as  a  cathartic  ;  but  they  operate  very  flowly, 
and  for  the  mod  part  diforder  the  flomach  and  bowels, 
efpecially  when  given  in  fubttance  :  triturated  with 
diililled  aromatic  waters,  they  form  an  emulfion  lefs 
offenfive,  yet  inferior  in  efficacy  to  the  more  common 
purgatives.  They  are  eaten  by  a  fpecies  of  Egyptian 
parrot,  which  i  very  fond  of  them  ;  to  other  birds  or 
beads  thev  would  prove  a  mortal  poifon. 

CARTHUSIANS,  a  religious  order,  founded  in 
the  year  1080,  by  oee  Brudo.  The  Carthufians,  fo 
tailed  from  the  defert  of  Charlreux,  the  place  of  their 
inftitution,  are  remirkable  for  the  aullerity  of  their 
rule.  They  are  not  to  go  out  of  their  cells,  except  to 
church,  without  leave  of  their  fuperior.,  nor  fpeak  to 
any  perfon  without  leave.  They  mud  not  keep  any 
pc-tion  of  their  meat  or  drink  till  next  day  ;  their  beds 
are  of  draw,  covered  with  a  felt  ;  their  clothing  two 
hair  cloths,  two  cowls,  two  pair  ot  hofe,  and  a  cloak, 
all  coarfe.  In  the  refeflory,  they  are  to  keep  tlieir 
eyes  on  the  didi,  their  hands  on  the  table,  their  atten- 
tion on  the  reader,  and  their  hearts  fixed  on  God. 
Women  are  not  allowed  to  come  into  their  churches. 
It  is  computed  that  there  are  172  houfes  of  Carthulr- 
ans  ;  whereof  five  are  of  mini,  who  praftico  the  fam.e 
aufterities  as  the  monks.  They  are  divided  into  16 
provinces  en.ch  of  which  has  two  vifitors.  There  have 
been  feveral  canonized  faints  of  this  order,  four  cardi- 
nals, 70  archbifliops  and  bifliops,  and  a  great  many 
very  learned  writers. 

Carthusian  Powder,  the  fame  with  kcrmes  mine- 
ral.     See  Kermes. 

CARTILAGE,  in  Anatomy,  ?i  body  approaching 
to  the  natuie  of  bones  ;  Init  hibricous,  flexible,  and 
eladic.     See  Anatomy  Iik/cv. 

CARTILAGINOUS,  m  Ichthyology,  a  title  given 
to  all  filb  whofe  mufcles  are  fupportetl  by  cartilages 
indead  of  bones  ;  and  comprehends  the  fame  genera 
of  fitli  to  which  EinncEus  has  given  the  name  of  amfibi- 
hia  nantes :  but  the  word  (nnfyhibia  ought  properly  to 
be  confined  to  fuch  anmials  as  inhabit  both  elements  ; 
and  can  live,  without  any  inconvenience,  for  a  confider- 
able  time,  either  on  land  or  in  water  ;  fuch  as  tortoif-s, 
Irogs,  and  feveral  fpecies  of  lizards ;  and  among  the 
quadrupeds,  hippopotami,  &c.  &c. 

Many  of  the  cartilaginous  fifh  are  viviparous,  being 


Carluii. 


excluded  from  an  egg.  which  is  hntched  within  them.    Carimrl, 
The  egg  confids  of  a  white  and  a  yolk  ;  and  is  lodged 
in  a  cafe  formed  of  a  tliick  touj^li  fuLdance,   not  un-  *■ 
like  loftened  horn  :  fuch  arc  the  eggs  of  the  ray  and 
Jharh  kinds.      Some  again  difler  in    this   refped,  and 
are  oviparous:  uieh  is  the Jliirgeoii,  and  others. 

They  breathe   either  through  certain  apertures  be-i 

neath,  as  in  the  rays  ;  on  their  fides,  as  in  the  fijarh. 

Sec.  ;  or  on  the  top  of  the  head,    as  in  the  /lifie  fi/h : 

-for  they  have   not  covers  to  their  gills   like  the  bony 

fiHi. 

CARTMEL,  a  town  of  Lancafhire  in  England. 
It  is  feated  ainong  the  hiils  called  C;irtmel-fells,  not 
fir  from  the  fca,  and  near  the  river  Kent  ;  adorned 
with  a  very  handfome  church,  built  in  the  form  of  a 
crofs  1  ke  a  cathedral.  The  market  is  well  fupplicd 
with,  corn,  Ihtep,  and  fifli.      W.  Long.  2.  43.  N.  Lat. 

CARTON,  or  Cartoon,  in  Painting,  a  defign 
drawn  on  ilrong  paper,  to  be  afterwards  chalked 
through,  and  transferred  on  the  fredi  plader  of  a  wall, 
to  be  painted  in  frefco.  It  is  alfo  ufed  for  a  defigii 
coloured,  for  working  in  mofaic,  taptdry,  &c.  Tlic 
word  is  froin  the  Italian  carlani  (carta  "  paper,"  and 
oni  ^  large,")  denoting  many  flieets  of  paper  palled 
on  canvas,  on  which  large  dtfigns  are  made,  whether 
coloured  or  with  chalks  only.  Of  thcfe  many  are  to 
be  fecn  at  Rome,  particularly  by  Dumenichino.  Thofe 
by  Andrea  Mantegna,  which  are  at  Hampton  Court, 
were  made  for  paintings  in  the  old  ducal  palace  at 
Mantua.  But  the  mod  famous  performances  of  thi*- 
fort  are. 

The  Cartoons  of  Raphael,  fo  defervedly  appl.iuded 
throughout  Europe  by  all  authors  of  refined  tade,  and 
all  true  admirers  of  the  art  of  defign,  for  their  various 
and  matchlefs  meiit,  partieidarly  with  regard  to  the 
invention,  and  to  the  great  and  noble  exprefllon  of 
fuch  a  variety  of  charafters,  countenances,  and  moll 
exprefiive  attitudes,  as  they  are  differently  affefted  and 
properly  engaged,  in  every  coinpofition.  Thefe  car- 
toons are  feven  in  n-mibir,  and  form  only  a  fmall  part 
of  the  facred  hiftorical  dtfigns  executed  by  this  grePt 
artid,  while  engaged  In  the  chambers  of  the  Vatican 
under  the  aufpices  of  Popes  Julius  II.  and  Leo  X. 
When  finidied,  they  were  fent  to  Flanders,  to  be  co- 
pied in  tapedry,  for  adorning  the  pontifical  apart- 
ments ;  which  tapedries  were  not  fent  to  Rome  till  fe- 
veral years  after  the  deceafe  of  Rapiiael,  and  even  in  alF- 
probability  were  not  fiaiditd  and  fent  there  before  the 
ten-ible  fack  of  that  city  in  the  time  of  Clement  VII. 
when  Raphael's  fcholars  had  fled  from  thenre,  and. 
none  left  to  inquire  after  the  original  carto(>ns,  which 
lay  neglcfted  in  the  ftoreroomxS  of  the  nian^uf,n?tory. 
The  great  revolution  alfo  which  followed  in  tlie  Low 
Countries  prevented  their  being  noticed  amidil  the  en 
tire  ncgk(S  of  the  works  of  art.  It  was  therefore  u 
mod  fintunate  circumdance  that  thefe  feven  efcapeJ 
the  wreck  of  the  others,  which  were  torn  in  pieces, 
and  remain  difperfed  as  fragments  in  different  collec- 
tions. Thefe  feven  were  purchafed  by  Rubens  for 
Charles  I.  and  they  have  been  fo  roughly  handled 
from  the  firft,  that  holes  were  pricked  for  the  weaveis 
to  pounce  the  outlines,  and  other  parts  almod  cut 
through  in  tracing  alfo.  In  this  date  perhaps  thev  an 
fortunately  efcaped  the  fale  araougll  the  royal  coJlec- 
E  f  2  lion. 
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CiTWuciit  tion,  by  the  difpropcrtioncd  appraiftmcnt  of  tliefe 
feven  at  300I.  and  the  nine  pieces,  being  the  Triumph 
of  Julius  Ca:f;ir,  by  Andrea  Maiitegna,  appraifed  at 
loooK  Tliey  feem  to  have  been  taken  fmall  notice 
of  till  King  WiUiam  built  a  gallery,  puqjofely  to  re- 
ceive them  at  Hampton  Court  ;  whence  they  were 
moved,  on  their  fufFering  from  damps,  to  the  Oueea's 
Palace.  They  -are  iiou-  at  Windfor  Caflle,  and  open 
to  public  infpeftion. 

CARTOUCHE,  in  ArchheBurc  and  Sciflpture, 
an  oviiamcnt  reprefenting  a  fcroU  of  paper.  It  is  ufu- 
ally  a  flat  member,  with  \va%'ings  to  reprefent  fome 
infcription,  device,  cipher,  or  ornament  of  armoury. 
They  are,  in  ai-chitefture,  much  the  fame  as  modil- 
iions ;  only  thefe  are  fct  under  the  cornice  in  wainf- 
cotting,  and  thcle  under  the  cornice  at  the  eaves  of  a 
houfe. 

Cartouck!;,  in  the  militan,'  art,  a  cafe  of  wood, 
about  three  inches  thick  at  the  bottom,  girt  with  mar- 
Jine,  holding  about  four  hundred  mufljet  balls,  befides 
fix  or  eight  balls  of  iron,  of  a  pound  weight,  to  be 
lired  out  of  a  hobit,  for  the  defence  of  a  pafs,  &c. 

A  cartouc:he  is  fometimes  made  of  a  globular  form, 
and  filled  witli  a  ball  of  a  pound  weight  ;  and  fome- 
times it  is  made  for  the  guns,  being  of  a  ball  of  half 
or  quarter  a  pound  weight,  according  to  the  nature  of 
the  gun,  tied  in  form  of  a  bunch  of  grapes,  on  a  tom- 
pion  of  wood,  and  coated  over.  Thefe  were  made  in 
the  room  of  partridge-fhot, 

CARTRIDGE,  in  the  military  art,  a  cafe  of 
pafteboard  or  parchment,  holding  the  exaft  charge  of 
a  fire-arm.  Thofe  for  mufliefs,  carabines,  and  piftols, 
hold  both  the  powder  and  ball  for  the  charge  ;  and 
thofe  of  cannon  and  mortars  are  ufually  in  cafes  of 
pafteboard  or  tin,  fometimes  of  wood,  half  a  foot  long, 
adapted  to  the  caliber  of  the  piece. 

Cartridge -5o.r,  a  cafe  of  wood  or  turned  iron,  co- 
vered with  leather,  holding  a  dozen  muflcet  cartridges. 
It  is  worn  upon  a  belt,  and  hangs  a  little  lower  than 
the  right  pocket  hole. 

CARTWRIGHT,  William,  an  eminent  divine 
and  poet,  born  at  Northway,  near  Tewkibury,  in 
Gloucefterfhire,  in  September  161  l.  He  nnilhed  his 
education  at  Oxford;  afterwards  went  into  holy  or- 
ders,  and  became  a  mod  florid  preacher  in  the  univer. 
Aty.  In  1642,  he  had  the  place  of  fuccentor  in  the 
church  of  Sahfbury  ;  and,  in  1643,  was  chofen  junior 
proftor  in  the  univerfily.  lie  was  alfo  n-etaphyfical 
reader  there.  Wit,  judgement,  elocution,  a  graceful 
perfon  and  behaviour,  occaiioned  that  encomium  ot 
him  from  Dean  Fell,  "  That  he  was  the  utnioft  that 
iTian  could  come  to."  He  was  ^n  expert  linguift  ; 
an  excellent  orator  ;  and  at  the  fame  time  was  efteem- 
ed  an  admirable  poet.  There  are  extant  of  his,  fojr 
plays,  and  i'onie  poems-     He  died  in  1643,  aged  33. 

CARVAGE,  {carvagiutn),  the  fame  with  Carru- 

CACE. 

Henry  III.  is  fald  to  have  taken  c^rvage,  that  is, 
two  marks  of  filver  of  every  knight's  fee,  towards  the 
r.-.arriage  of  his  filler  Ifabella  to  the  emperor.  Car- 
vage  could  only  be  impofed  on  tenants  m  cafnte. 

Carvaof  alfo  denotes  a  privilege  whereby  a  man  is 
■  exempted  from  the  fervice  of  carrucage. 

CARUCATURIUS,  in  ancient  law  books,  he 
that  h»ld  land  in  foccage,  or  by  plough  tenure. 


CARUCATE.     SeeCARRi-CATE.  Carucatc 

CARVER,  a  cutter  of  fiijures  or  other  devices  in  ^     I'     , 
,        „         '  °  Carunciila. 

wood,     oce  L\RviNG.  v^^v-«,_; 

Carvers  anfwer  to  what  the  Romans  czWcA  fcuJfi'ores, 
who  were  differeiit  from  ciehtores,  or  engravers,  as  thefe 
laft  wrought  in  metal. 

Carver  is  alfo  an  ofRcer  of  the  table,  whofe  bufi- 
nefs  is  to  cut  tip  the  meat,  and  diftribute  it  to  the 
guefts.  The  word  is  fornied  from  the  I^atin  carptor, 
which  fignifies  the  fame.  The  Romans  alfo  called 
him  carpus,  fometimes y?^r,  fcindendi  magi/ier,  and 
JlruBor, 

In  the  great  families  at  Rome,  the  can-er  was  an 
officer  of  fome  figure.  There  Were  mafters  to  teacli 
them  the  art  regularly,  by  means  of  figures  of  animals 
cut  in  wood.  The  Greeks  alfo  had  their  carvers,  called 
Jiar^ot,  q.  d.  deribitores,  or  diflribiitors.  In  the  pri- 
mitive times,  the  mafter  of  the  feaft  car\-ed  for  all  his 
guefts.  Thu^  in  Homer,  when  Agamemnon's  ambaf- 
fadors  were  entertained  at  Achilles's  table,  the  hero 
himfelf  carved  the  meat.  Of  latter  times,  the  fame  of- 
fice on  folcmn  occafions  was  executed  by  fome  of  the 
chief  men  of  Sparta.  Some  derive  the  cuftom  of  dif- 
tributipg  to  every  gueft  his  portion,  from  thofe  early 
ages  when  the  Greeks  firft  left  off  feeding  on  acorns, 
and  learned  the  Vife  of  corn  ;  The  new  diet  was  io 
great  a  delicacy,  that  to  prevent  the  guefts  from  quar- 
relling about  it,  it  was  found  neceflary  to  make  a  fair 
diftribution. 

In  Scotland,  the  king  has  a  hereditary  carver  in  the 
family  of  Anftruther. 

CARUI.  or  Carvi,  in  Botany.  See  Carum,  Bo- 
tany Index. 

CAR'v  ING,  in  a  general  fcnfe,  the  art  or  aft  of 
cutting  or  failiioning  a  hard  body,  by  means  of  fome 
iharp  inilrument,  efpecially  a  chifTcl.  In  this  fenft 
carving  includes  ftatuary  and  engraving,  as  well  as  cut- 
ting in  wood. 

Carving,  in  a  more  particular  fenfe,  is  the  art  of 
engraving  or  cutting  figures  in  wcod.  In  this  fenfe 
carving,  according  to  Pliny,  is  prior  both  to  ftatuary 
and  painting. 

To  carve  a  figure  or  defign,  it  miift  be  firft  drawn 
or  parted  onthewof>d;  which  done,  the  reft  of  the 
block  not  covered  by  the  lines  of  the  defign,  are  to 
be  cut  away  with  httle  narrow-pointed  knives.  The 
wood  fittefi  for  the  ufe  is  that  which  is  hard,  tough, 
and  ck.fe,  as  beech,  but  efpecially  box  :  to  prepare  it 
for  drawing  the  defign  on,  they  wa(h  it  over  with 
white  lead  tempered  in  water  ;  which  better  enables  it 
either  to  bear  irk  or  the  crayon,  or  even  to  take  the 
impreffion  by  chalking.  When  the  defign  is  to  be 
pafted  on  the  wood,  this  whitening  is  omitted,  and 
they  content  their.felvcs  with  feeing  the  wood  well 
planed.  .  Then  wiping  over  the  printed  fide  of  the 
figure  with  gum  tragacar.th  diffolved  in  water  they 
clap  it  fmqoth  on  the  wood,  and  let  it  dry :  which 
done,  they  wet  it  flightly  over,  and  Vret  oS'  the  furface 
of  the  paper  gently,  till  all  the  ftrokes  of  the  figure 
appear  diftinttly.  This  done,  they  fall  to  cutting  or 
carving,  as  above. 

CARUM      See  Botany  Index. 

CARUNCULA,  or  Caruncle,  in  Anatomy.,  a 
term  denoti.ig  a  little  piece  of  fit  fh,  and  applied  to  fe- 
veral  parts  of  the  human  body.     Thus, 

Carvncul-f 
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Crunriilae       Caron'CUL.c    Myrlifonnes,     in    ylna:,imy^     fl-fliy 
Myrtifor-  j^^g^^g  about   the  fize  of  a  myrtle  beriy,   fuppok'd  to 
i|  owe  their  origin  to  the  breaking  of  the  hymen.      See 

dry.      Anatomy  Index. 
*— V— ^      Caruncles,  in  the  urethra,  proceeding  from  a  go- 
norrhoea, or  an  ulceration  of  the  urethra,-  may  be  re- 
duced by  introducing  the  Bougie. 

CARUS,  a  fudden  deprivation  of  fenfe  and  motion, 
affedling  the  whole  body.      See  Medicine  Index. 

Carus,  Marcus  Aurclius,  was  raifed-from  a  h)W 
ftation,  by  his  great  merit,  to  be  emperor  of  Rome  in 
282.  He  fhowed  himfelf  worthy  of  the  empire  ;  fitb- 
dued  its  enemies  ;  and  gave  the  Romans  a  profpeft  of 
happy  days,  when  he  was  unfortunately  killed  by  light- 
ning in  284. 

CARWAR,  a  town  of  Afia,  on  the  coaft  of  Mala- 
bar in  the  Eaft  Indies,  and  where  the  Eaft  India  Com- 
pany have  a  faftory,  fortified  with  two  baftions.  T  le 
valleys  about  it  abound  in  corn  and  pepper,  which 
lafl  is  the  beft  in  the  Eaft  Indies.  The  woods  on 
the  mountains  abound  with  quadrupeds,  fuch  as  ti- 
gers, wolves,  monkeys,  wild  hogs,  deers,  elks,  and  a 
fort  of  beeves  of  a  prodigious  fize.  The  religion  of 
the  natives  is  Paganifm  ;  and  they  have  a  great  many 
itrange  and  fuperftitious  cuftonis.  E.  Long.  73.  7. 
N.  Lat.  15.  o. 

CARYA,  -M,  (Stephanus")  ;  C.ary.v,  -arum,  (Pau- 
fanias)  ;  a  town  of  Laconia,  between  Sparta  and  the 
borders  of  Meflenia  ;  where  ftood  a  temple  of  Diana, 
thence  called  Caryatis,  -id'is ;  whofe  annual  feftival, 
called  Carva,  -orum,  was  celebrated  by  Spartan  virgins 
with  dances.  An  inhabitant,  Caryates,  and  Caryatis. 
Caryatis  apis  a  Laconian  bee,  (Stephajius). 

Cary^,  -arum,  iri  Ancient  Geography,  a  place  in 
Arcadia,  towards  the  borders  of  Laconia.  Whether 
from  this  of  Arcadia,  or  that  of  Laconia,  the  Columnte 
caryatides  of  Vitruvius  and  Pliny  (which  were  ftatues 
of  matrons  in  ftoles  or  long  robes)  took  the  apptlla- 
-  tion,  is  dilputed. 

CARY  Lucius,  Lord  Vifcount  Falkland,  was 
born  in  Oxfordfnire,  about  the  year  1610  ;  a  young 
robleman  of  great  abilities  and  .?.ccomplirnments.  About 
the  time  of  his  father's  death  in  1633,  he  was  made 
gentleman  of  the  privy  chamber  to  King  Charles  I. 
Hid  afterwards  fecretary  of  ftate.  Before  the  alTem- 
foling  of  the  long  parliament,  he  had  devoted  himfclf 
to  literature,  and  every  pleafure  which  a  fine-genius, 
a  generous  difpofition,  and  an  opulent  fortune,  could 
afford, ;  when  called  into  public  life,  he  ftood  foremoft 
in  all  attacks  on  the  high  prerogatives  of  the  crown  ; 
but  when  civd  convulfions  came  to  an  extremity,  and 
it  was  neceflliry  to  choofe  a  fide,  he  tempered  his  zeal, 
and  defended  the  limited  powers  that  remained  to  mo- 
narchy. Still  anxious,  however,  for  his  country,  he 
feems  to  have  dreaded  equally  the  profperity  of  the 
royal  party,  and  that  of  the  parUament  ;  and  among 
his  intimate  friends,  often  fadly  reiterated  the  word 
peace.  This  excellent  jiobleman  freely  cxpofed  his 
perfon  for  the  king  in  all  hazardous  enterpriles,  and 
was  killed  in  the  34th  year  of  his  age  at  the  battle 
of  Newberry.  In  Wellwood's  Memoirs  we  are  told, 
that  whilft  he  was  with  the  king  at  Oxford,  his  ma- 
jelty  went  one  day  to  fee  the  public  library,  where  he 
was  ihown  among  other  books  a  Virgil,  nobly  printed, 
and  cxquifitely  bound.     The  Lord  Falkland,  to  di- 
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vert  the  ki:ig,  would  have  his  majefty  make  a  tr-.d 
of  his  fortune  by  th::  Surtes  N'irj^iliai!?;,  a:i  uuiiil  kind 
of  divination  in  ages  paft,  made  by  opening  a  Virgil.  . 
Tlie  king  opening  the  book,  the  pafTage  which  hap- 
pened to  come  up,  was  tliat  part  of  Dido's  inipreea- 
tion  againR  /F.nea.-;,  iv.  615,  &c.  which  is  th'..s  tr.mf- 
lated  by  Dryden  : 

"  Opprefs'd  with  numbers  i.i  th'  unequal  field, 

"  His  men  difconr.ig'd,  and  himfelt"  expell'd  ; 

'•  Let  him  for  liiccour  fue  from  place  to  place. 

"  Torn  from  hi?  fubjefts  and  his  fon's  embrace."  S:c. 
King  Charles  feeming  concerned  at  this  accident,  tht 
Lord  Falkland,  who  obferved  it,  would  likcwife  try  hi^ 
own  fortune  in  the  fame  manner,  hoping  he  might  fall 
upon  fomc  pafTage  that  couLl  have  no  relation  to  hi- 
cafe,  and  thereby  divert  the  king's  thoughts  from  any 
imprsfTion  the  other  might  make  upon  him  :  but  the 
place  Lord  Falkland  ftumbled  upon  was  yet  more  fuited, 
to  his  deftiny  than  the  other  had  been  to  the  king's;" 
being  the  following  expreffions  of  Evander,  upon  the 
untimely  death  of  his  fon  Pallas,  jEn.  xi.  152. 

"  O  Pallas  \  thou  haft  failed  thy  plighted  word, 

"  To  fight  with  caution  not  to  tempt  the  fivord. 

"  I  warn'd  thee,  but  in  vain  ;  for  well  I  knew 

"  What  perils  youthful  ardour  would  purfue ; 

"  That  boiling  blood  would  carry  thee  too  far  ; 

*'  Young  as  thou  wert  in  dangers,  raw  to  war. 

"  O  curft  effay  of  arms,  difaftrous  doom, 

"  Prelude  of  bloody  fields  and  fights  to  come  !" 
He  wrote  feveral  things  both  poetical  and  political  ; 
and  in  fome  of  the  king's  declarations,  luppofed  to  be 
penned  by  Lord  Falkland,  we  find  the  firll  regular  de- 
finition of  the  Englifti  conftitution  that  occurs  in  any 
compofition  publiihed  by  authority.  His  predecefTor, 
the  firft  Vifcount  Cary,  was  ennobled  for  being  the 
firft  who  gave  King  James  an  account  of  Queen  Eli- 
jabtth's  death. 

Cary,  Robert,  a  learned  Englilh  chronologer,  born 
in  Devonfliire  about  the  year  1615.  On  the  Heftora- 
tion,  he  was  preferred  to  the  archdeaconry  of  Exeter, - 
but  on  fomc  pretext  was  ejected  in  1664,  and  fpent  the 
reft  of  his  days  at  his  rectory  of  Portlemoth,  where  he 
died  in  1688.  He  publifted  Pa/cricgia  Chronica,  a 
chronology  of  ancient  times,  in  three  parts,  didaftical, 
apodeiclieal,  and  canonical ;  and  tranllated  the  hymns 
of  the  church  into  Latin  verfe. 

CARYTES,  in  antiquity,  a  feftival  in  honour  of 
Diana  furnamed  Caryatis,  held  at  Caryum,  a  city  of 
Laconia.  The  chief  cereniony  was  a  certain  dance  faid 
to  have  been  invented  by  Caftor  and  Pollux,  and  per- 
formed by  the  virgins  of  the  place.  During  Xerxes's 
invafion,  the  Laconians  nut  daring  to  appear  and  cele- 
brate the  cuftomary  folemnity,  to  prevent  incurring  iJie 
anger  of  thegoddefsby  fuch  an  iutermiliion,  the  neigh- 
bouring fwaiiiS  are  faid  to  have  ailembled  and  fung  pa- 
ftorals  or  bucnUfmi,  which  is  faid  to  liave  been  the  ori- 
gin of  hurolic  poetn,-. 

CARYATIDES,  or Caria-.es.    See Ar.chitec. 

TURE. 

C  A  R  YL,  .lo  s  E  ?  H ,  a  divine  of  .the  laft  ceiitur)'-,  bred 
at  Oxford,  and  fon,e  time  preacher  to  the  fociety  of 
Lincoln's-Inn,  an  employment  he  filled  with  much  ap- 
))laufe.  He  became  'a  frequent  preacher  before  the, 
long  parliament,  a  licenfer.of  their  books,   one  of  th? 
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afTtnibly  of  divines,  a:id  o-.-.c  of  the  i-.ieis  for  die  np- 
pmUation  of  iiiinifiers  ;  in  all  whici;  capacities  he 
"fliowcd  liimfelf  a  man  of  conridcrablc 'parts  and  Itavn- 
,  i:ig,  but  with  great  i,c;i!  agaiuil  the  king's  pcrfo.i  ar.d 
caiife.  On  the  rt'lloratioii  t-f  Charles  II.  he  was  filen- 
ced  by  the  aft  of  uniformity,  and  lived  privately  in 
London,  where,  bcfides  other  works,  he  dilU.iguilhed 
himfelf  by  a  laborious  Expofilion  of  the  Book  of  job  ; 
and  died  in  1677.. 

CARYLL,  John,  a  late  Englidi  poet,  was  of  the 
Roman  Catholic  perfunfion,  being  fecretaiy  to  Queen 
Mary  the  wife  of  James  II.  and  one  who  followed  the 
fortunes  of  his  abdicating  mafter  ;  who  rewarded  him, 
firll  with  knighthood,  and  then  with  the  honorary 
titles  of  Earl  Caryll  and  Baron  Uartford.  How  lolig 
he  continued  in  that  fervice  is  not  known  ;  but  he 
was  in  England  in  the  reign  of  Queen  Anne,  and  re- 
commended the  fubjeft  of  the  "  Rape  of  the  Lock" 
to  Mr  Pope,  who  at  its  publication  addrelfed  it  to 
\nm.'  He  was  alfo  the  intimate  friend  of  Pope's 
♦'  Unfortunate  Lady."  He  was  the  author  of  two 
plays:  I.  "  The  Engli(h  Princefs,  or  the  Death  of 
Richard  III.  1667,"  4to.  ;  2.  "  Sir  Salomon,  or  the 
Cautious  Coxcomb.  1 671,"  4to.  ;  and  in  1700,  he 
publiflied  "  The  Pfalms  of  David,  tranflated  from  the 
Vulgate,"  i2mo.  In  Tonfon's  edition  of  Ovid's 
EpilUes,  that  of  "  Brifeis  to  Achilles"  is  faid  to  be 
by  Sir  John  Caryll  ;  and  in  Nichols's  Seleft  Collec- 
tion of  Mifcellany  Poems,  vol.  ii.  p.  I.  the  firft  eclogue 
of  Virgil  is  tranflated  by  the  fame  ingenious  poet.  He 
was  living  in  1717,  and  at  that  time  mull  have  been 
a  very  old  man.  See  three  of  his  letters  in  the  "  Ad- 
ditions to  Pope,"  vol.  ii.  p.  I  14. 

CARYOCAR,in  Botany;  a  genus  of  the  tetragy- 
nia  order,  belonging  to  the  polyandria  clafs  of  plants. 
The  calyx  is  quinqucpartite,  the  petals  five,  the  (lyles 
more  frequently  four.  The  fruit  is  a  plum,  with  nu- 
cleuffes,  and  four  furrows  netted. 

CARYOPHYLL^I,  in  Botany,  the  name  of  a 
very  numerous  family  or  order  in  Linusus's  Fragments 
of  a  Natural  Method  ;  containing,  befides  the  clafs  of 
the  fame  name  in  Tournefort,  many  other  plants, 
which  from  their  general  appearance  feem  pretty  nearly 
allied  to  it.  The  following  are  the  genera,  viz.  Agro- 
ftema,  Cacubalus,  Dianthus,  Drypi.'.,  Gypfophilia, 
Lychnis,  Saponaria,  Silene,  Velazia,  Alfine,  Arenaria, 
Bufonia,  Ceraftium,  Cherleria,  Glinns,  Hololleum, 
Loeflingia,  Mochringia,  Polycarpon,  Sagina,  Spergu- 
!a,  Stellaria,  Minuartia,  Mollugo,  Ortegia,  Pharnaee- 
lim,  Queria.  All  the  plants  of  this  order  are  herba- 
ceous,  and  moftly  annual.  Some  of  the  creeping 
kinds  do  not  rife  an  inch,  and  the  tallell  exceed  not 
feven  or  eight  feet.      See  Botany,  Natural  Orders. 

CARYOPHYLLUS,  the  Pink,  in  Botany.  See 
Dianthus. 

Caryophyllus,  the  Clove  tree.  See  Botany 
Index. 

The  caryophyllus  aromaticus  is  a  native  of  theMoluc- 
ca  iflands,  particularly  of  Amboyna,  where  it  is  princi- 
pally cultivated.  The  clove  tree  refembles,  in  its  bark 
the  olive,  and  is  about  the  height  of  the  laurel,  which  it 
alfo  refembles  in  its  leaves.  No  verdure  is  ever  feen  under 
it.  It  has  a  great  number  of  branches,  at  the  extremities 
of  which,  are  produced  vail  quantities  of  flowers,  that 
aie  lirft  white,  tlien  green,  and  at  laft  pretty  red  and 
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hard.     When  tliey  arrive   at  this  degree  of  maturity,  Curyrnliyl 
they  arc,  properly  fpeaking,  doves.    As  they  diy,  they 


a(ri:me  a  dark  yelluwifh  call  ;  and  when  gathered,  be- 
come of  a  deep  brown.  Th.c  feafoii  for  gathering  the 
cloves  is  from  Odtuber  to  February.  The  boughs  of 
the  trees  are  then  llrongly  ftiaken,  or  the  cloves  beat 
dou  n  with  long  reeds.  Large  cloths  are  fpread  to  re- 
ceive them,  and  they  arc  afterwards  either  dried  in  the 
fun  or  in  the  fmoke  of  the  bamboo  cane.  The  cloves 
which  efcape  the  notice  of  thofe  who  gather  them,  or 
are  purpofely  left  upon  the  tree,  continue  to  grow  till 
they  are  about  an  inch  in  thicknefs  ;  and  thele  falling 
off,  produce  new  plants,  which  do  not  bear  in  kfsthan 
eight  or  nine  years.  Thofe  wliich  are  called  mother 
cloves  are  inferior  to  the  common  lort  ;  but  are  pre- 
ferved  in  fugar  by  the  Dutch  ;  and  in  long  voj'agts, 
eaten  after  their  meals,  to  promote  digettion. 

The  clove,  to  be  in  pcrftCtion,  mull  be  full  fized, 
heavy,  oily,  and  eafdy  broken  ;  of  a  fine  fmell,  and  of 
a  hot  aromatic  tafte,  lo  as  almoft  to  burn  the  throat. 
It  (hould  make  the  fingers  fmart  when  handled,  ar.d 
leave  an  oily  moillure  upon  tht.m  when  preffed.  In 
the  Eall  I. .dies,  and  in  fome  parts  of  Europe,  it  is  fo 
much  admired  as  to  be  thought  an  Indifpeniible  ingre- 
dient in  almoft  every  di(h.  It  is  put  into  their  food, 
liquors,  wines,  and  enters  llkewife  the  compofition  of 
their  perfumes.  Coiifidered  as  medicines,  cloves  are 
very  hot  ilimnlating  aromatics,  and  pofiels  in  an  emi- 
nent degree  the  general  virtues  of  fubllaiices  of  this 
clafs.  Their  pungency  refides  in  their  refin  ;  or  rather 
in  a  combination  of  refin  with  efTcntial  oil  ;  for  the 
fpirituous  extrafl  is  very  pungent  ;  but  if  the  oil  and 
the  refin  contained  in  this  extradl  are  feparated  from 
each  other  by  dillillation,  the  oil  will  be  vei-y  mild  j 
and  any  pungency  which  it  does  retain,  proceeds  from 
fome  fmall  portion  of  adhering  refin,  and  the  remain- 
ing refin  will  be  infipid.  No  plant,  or  part  of  any 
plant,  contains  fuch  a  quantity  of  oil  as  cloves  do. 
From  16  ounces  Newman  obtained  by  diftillation  two 
ounces  and  two  drachms,  and  Hoffman  obtained  an 
ounce  and  a  half  of  oil  from  two  ounces  of  the  fpice. 
The  oil  is  fpecifically  heavier  than  water.  Cloves 
acquire  weight  by  imbibing  water  ;  and  this  they 
will  do  at  iome  confiderable  diftance.  The  Dutch,, 
who  trade  in  cloves,  make  a  confiderable  advantage 
by  knowing  this  fecret.  They  fell  them  always  by 
weight;  and  when  a  bag  of .  cloves  is  ordered,  they 
hang  it,  for  feveral  hours  before  it  is  fent  in,  over  a 
vefiel  of  water,  at  about  two  feet  diftance  from  the 
furface.  This  will  add  many  pounds  to  the  weight, 
which  the  unwary  purchaier  pays  for  on  the  fpot. 
This  is  fometimes  praftifed  in  Europe,  as  well  as  in 
the  Spice  Iflands  ;  but  the  degree  of  moifture  muft 
be  more  carefully  watched  in  the  latter  ;  for  there  a 
bag  of  cloves  will,  in  one  night's  time,  attraft  fo  much 
water,  that  it  may  be  prelTed  out  of  them  by  fqueez- 
ing  them  with  the  hand. 

The  clove  tree  is  never  cultivated  in  Europe.  At 
Amboyna  the  Company  have  alloted  the  inhabitants 
4000  parcels  of  laud,  on  each  of  which  they  were  at 
firft  allowed,  and  about  the  year  1720  compelled,  to 
plant  about  125  trees,  amounting  in  all  to  5co,coo. 
Each  of  thefe  trees  produces  annually,  on  an  average, 
m:ore  than  two  pounds  of  cloves  ;  and  confequcntly 
the  colleilive  produce  muil  weigh  more  than  a  mil- 
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lion.  Tlio  cultivator  is  paid  with  the  fpccic  that  is 
cou'laiitly  returned  to  the  Company,  and  rdceivcs  ioirm 
unbleached  cottons  which  arc  brought  from  CovoinaU' 
del. 

CARYOTA.     See  Botany  hiihx. 

CAS  A,  in  ancient  and  middle-:\ge  writers,  is  ufed 
to  denote  a  cottajjc  or  houfe. 

Casa  Sanln,  denotes  the  chapel  of  the  holy  virgin 
at  Loretto.  The  Santa  Cnfa  is  properly  the  houfe, 
or  rather  chamber,  in  which  the  bk'iTed  virgin  is  faid 
to  have  been  born,  where  (he  was  betrothed  to  her 
fpoufe  Jofeph,  wliere  the  angel  fainted  her,  the  Holy 
Glioll  overihadowed  her,  and  by  confeeiuence  where 
the  Son  of  God  was  conceived  or  incarnated.  Of 
this  building  the  Catholics  tell  many  wonderful  ftories 
too  childilh  to  tranfcribe.  The  Santa  Ca/a,  or  holy 
chamber,  confi.ts  of  one  room,  forty-four  fpans  long, 
eighteen  broad,  and  twenty  three  high.  Over  the 
chimney,  in  a  niche,  (lands  the  image  called  the  great 
MaJona  or  Lady,  four  feet  high,  made  of  cedar,  and, 
as  they  fay,  wrought  by  St  Luke,  who  was  a  carver 
as  well  as  a  phyficiaii.  The  mantle  or  robe  fiie  has 
on,  is  covered  with  innumerable  jewels  of  ineilimable 
value.  She  h:;s  a  crown,  given  her  by  Louis  XIIL 
of  France,  and  a  little  crown  for  her  fon. 

CASAL,  a  ftrong  town  of  Italy  in  Montferrat, 
with  a  citadel  and  a  bifhop's  fee.  It  was  taken  by 
the  French  from  the  Spaniards  in  1 640  ;  and  the  duke 
of  Mantua  fold  it  to  the  French  in  16S1.  In  1695 
it  was  taken  by  the  allies,  who  demolidied  the  for- 
tifications ;  but  the  French  retook  it,  and  fortified  it 
again.  The  king  of  Sardinia  became  mailer  of  it  in 
1706,  from  whom  the  French  took  it  in  1745  ;  how- 
ever the  king  of  Sardinia  got  pofFeffion  again  in  1746. 
It  is  feated  on  the  river  Fo,  in  E.  Long.  8.  37.  N.  Lat. 

54-  7- 

CA'AL-Magg/ore,  a  fmall  ftrong  town  of  Italy,  in 
the  duchy  of  Mihui,  feated  on  the  river  Po.  E.  Long. 
II.  y.  N-  Lat.  45.  6. 

CASA  NOVA,  Marc   Antony,    a    Latin  poet, 

born  at    Rome,    fucceeded   particularly  >>    epigrams. 

The  poems  he  compofed   in  honour  of  the  illuftrious 

,  men  of  Rome  are  alfo   much  elleemed.      He  died  in 

1527. 

CASAN,  a  confiderable  town  of  Afia,  and  capital 
of  a  kingdom  of  the  fame  name  in  the  Ruffian  em- 
pire, with  a  ftrong  caftle,  a  citadel,  and  an  archbi- 
fiJop's  fee.  The  country  about  it  is  very  fertile  in  all 
fprts  of  fruits,  corn,  and  pulfe.  It  carries  on  a  great 
trade  in  furs,  and  furni(hes  wood  fiu-  the  building  of 
fhips.  Tlie  kingdom  of  Cafan  is  bounded  on  the  north 
by  Permia,  on  the  eaft  b)-  Siberia,  on  the  fouth  by  the 
river  Wolga,  and  on  the  weft  by  the  province  of  iVIof. 
cow.   E.  Long.  53.  25.  N.  Lat.  55.  38. 

CASAS,  Bartholomew  de  las,  bifliop  of  Chi- 
apa,  diftinguilhed  for  his  humanity  and  zeal  for  the 
converfion  of  the  Indians,  was  born  at  Seville  in  1474  ; 
and  went  with  his  father  who  failed  to  America  with 
Chrilloplier  Columbus  in  1493.  At  his  return  to 
Spain,  he  embraced  the  ftate  of  an  ecclefiaftic,  and  ob- 
tained a  curacy  in  the  ifland  of  Cuba  :  but  fome  time 
after  quitted  his  cure  in  order  to  procure  liberty  for 
the  Indians,  whom  he  faw  treated  by  the  Spaniards 
in  the  moil  cruel  and  barbarous  manner,  which  natu- 
rally gave  them  an  unconquerable  averfion  to  Chriiti- 


anily,     Bartliolomcw   exerted   liimfelf    with  extraor-     C-id^i, 
dinary  zeal,  for   ;o  years  together,  in  his  endeavours  ^'•»'^^"''"  "■ 
to  perfuade  the  Spaniards  that  they  ought  to  treat  tlie  ^"^"y^^ 
Indians  witli  equity  and  mildnefs  ;   for  v.diich  lie  fuf- 
fered  a  number  of  pcrfecutious  from  his  countrymen. 
At   laft    the   court,   moved   by  his  continual   remon- 
ftranees,  made  laws  in  favour  of  the  Indians,  and  gave 
oi-ders  to    the  governors    to   obferve    them,    and  fee 
them  executed*.      He  died  at  Madrid  in  1566,  aged  '  Sestlie 
92.     He  wrote  feveral  works,  which  breathe  nothing  •'""■''^ 
but  humanity  and  virtue.      The  principal  of  them  are  '^'"^■'■'• 
I.  An  account  of  the  deftruftion  of  the  Indies.     2.  Se- 
veral treatifes  in  favour  of  the  Indies,  againft   Dr  Se- 
pulvcda,  v/ho  wrote  a  book  to  juftify  the  inhuman  bar- 
barities  committed  by  the  Spaniards.    3.  A  veiy  curi- 
ous, and  now  fcarce,  work  in  Latin,  on  this  queftion, 
"  Whether  kings    or   princes   can,    confiftcntly  with 
confeience,   or  in  virtue  of  any  right  or  title,   alienate 
their  fubjefts,  and  place  them  under  the  dominion  of 
another  fovcreign  i" 

CASATI,  Paul,  a  learned  Jefuit,  born  at  Pli- 
centia  in  1617,  entered  early  among  the  .Icfuits  ;  and 
after  having  taught  mathematics  and  divinity  at  Rome, 
was  fent  into  Swe<ien  to  Queen  Chriftina,  whom  he 
prevailed  on  to  embrace  the  Pophh  religion.  He  wrote, 
I.  Vdctium  profcn'pltim.  2.  Terra  machinis  viota. 
^.  Mfchanicoriim,  HhvioBo.  4.  De  Igne  Di[]'ertation:-s, 
which  is  much  efteemed.  5.  De  Angelis  D'tfputalio 
Tneolog.  6.  Hyrlrojlaticx  Di[[ertatianes.  7.  Opticce 
Difpiitationes.  It  is  remarkable  that  he  wrote  this 
treatile  on  optics  at  88  years  of  age,  and  after  he  was 
blind.     He  alfo  wrote  feveral  books  in  Italian. 

CASAUBON,  Isaac,  was  born  at  Geneva  in  1559; 
and  Henry  IV.  appointed  him  his  library  keeper  in 
1603.  After  this  prince's  death,  he  went  to  Eng- 
land with  Sir  Henry  Wotton,  ambafTador  from  King 
James  I.  where  he  was  kindly  received,  and  engaged 
in  writing  againft  Baronius's  annals.  He  died  not  long 
after  this,  in  1614  ;  and  was  interred  in  Weftminfter- 
abbey,  where  a  monument  was  erefted  to  him.  He 
was  greatly  fl<illed  in  the  Greek,  and  in  criticifm  ; 
publilhed  feveral  valuable  commentaries  ;  and  received 
the  higheft  eulogiums  from  all  his  cotemporaries. 

Casaubon,  Mcric,  a  fon  of  the  preceding,  was 
born  at  Geneva  in  1599.  He  was  bred  at  Oxford,  and 
took  the  degree  of  mafter  of  arts  in  1 62 1.  The  fame 
year  he  publiflied  a  book  in  defence  of  his  father  a- 
gainft  the  calumnies  of  certain  Roman  Catholics,  which 
gained  him  the  favour  of  King  James  I.  and  a  confi- 
derable reputation  abroad.  He  was  made  prebendary 
of  Canterbury  by  Archbifliop  Laud.  In  the  beginning 
of  the  civil  war  he  lofl  all  his  fpiritual  promotions,  but 
ftill  continued  to  publiftt  excellent  works.  OlivcrCrom- 
well,  then  lieutenant-general  of  the  parliament's  forces, 
would  have  employed  his  pen  in  writing  the  hiftory  of 
the  late  war ;  but  lie  declined  it,  owning  that  this 
fubjeft  would  oblige  him  to  make  fuch  rcflcttions  as 
would  be  ungrateful,  if  not  injurious,  to  his  Lordftiip. 
Notwithftandlng  this  anfwer,  Cromwell,  fenfible  of  his 
worth,  ordered  three  or  four  hundred  pounds  to  be 
paid  him  by  a  bookfeller  in  London,  whofe  name  was 
Cromwell,  on  dLUvaud,  without  requiring  from  him 
any  acknowledgment  of  his  benefaftor.  But  this  offer 
he  rejefted,  though  his  circumftances  were  then  mean. 
At   the  fame  time  it  was  propofed  by  his  friend  Mr 
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Greaves,  who  belonged  to  the  library  at  St  James's, 
that,  if  Cafaubon  would  gratify  Cromwell  in  tlic  rc- 
queft  above  mentioned,  all  his  father's  books,  whieh 
1\-ere  then  in  the  royal  library,  having  been  piireliattd 
by  Kirg  James,  fhould  be  reliored  to  him,  and  a  pen- 
fion  of  300I.  a- year  paid  to  the  family  as  long  as  the 
ycungell  fon  of  Dr  Cafaubon  fhould  live  ;  b\it  this  alio 
was  rcfufcd.  He  hkewifc  rcfufed  handfome  offers 
from  Chriflina  queen  of  Sweden,  being  determined  to 
fpend  the  remainder  of  his  life  in  England.  At  the 
Rciloration  he  recovered  -all  his  preferments,  and  con- 
liiiued  writing  till  his  death  in  1671.  He  was  the 
author  of  an  Englifli  tranilStion  of  Marcus  Aurelius 
Antoninus's  Meditations,  and  of  Lucius  Florus  ;  edi- 
tions of  feveral  of  the  clafhcs,  with  notes;  a  trcatifeof 
ufe  and  cuftom  ;  a  treatife  of  enthufiafm  ;  with  many 
other  works  ;  and  he  left  a  nuiiiber  of  MSS.  to  the 
univcrfity  of  Oxford. 

CASURINA.     See  Botant  Mex, 

CASCAPF,,  a  ftcep  fall  of  water  from  a  higher  in- 
to a  lower  place.  The  \^'ord  is  French,  formed  of  the 
Italian  cafceita,  which  fignified  the  fame  ;  of  cafcaro, 
«'  to  fall,"  and  that  from  the  Latin  cudere. 

Cafcades  are  either  natural,  as  that  at  Tivoli,  &c. 
or  artificial,  as  thofe  of  Verfailles,  &c.  and  either  fall- 
ing with  a  gentle  defcent,  as  thofe  of  Sceaux  1  or  in 
form  of  a  buffet,  as  at  Trianon  ;  or  down  fleps,  in 
form  of  a  pen-on,  as  at  St  Cloud  ;  or  from  bafon  to. 
bafon.  So;. 

CASCAIS,  a  town  of  Eflrcmadiu-a  in  Portugal, 
fituated  at  the  mouth  of  the  river  Tagus,  17  miles  eafl 
of  Lifl)on.   W.  Long.   10.  15.  N.  Lat.  38.  4c.. 

CASCARILLA.     See  Cluxia  and  Croton. 

CASE,  among  grammarians,  implies  the  different 
inflexions  or  tenninations  of  nouns,  ferving  to  exprefs 
the  different  relations  they  bear  to  each  other;  and  to 
the  things  they  reprefent.     See  Grammar. 

Case  alfo  denotes  a  receptacle  for  various  articles  ; 
as  a  cafe  of  knives,  of  lancets,  of  piflols,  &c. 

Case,  in  printing,  a  large  flat  oblong  frame  pla- 
ced aflope,  divided  into  feveral  compartments  or  little 
fquare  cells;  in  each  of  which  are  lodged  a  number  of 
types  or  letters  of  the  fame  kind,  wherice  the  compofi- 
tor  takes  thein  outj  each  as  he  needs  it,  to  compofe  his 
n-.atter.      See  Printing. 

Case  is  alfo  nfed  for  a  certain  numerous  quantity 
of  divers  things.  Thus  a  cafe  of  crown  glafs  contains 
ufually  24  tables,  each  table  being  nearly  circular,  and 
about  three  feet  fi-x  inches  diameter ;  of  Newcaftle 
glafs,  35  tables  ;  of  Normandy  glafs,  ZJ-. 

(lk%t.-Hardening  of  Iron,  is  a  fuperficial  converfion 
of  that  metal  into  fleel,  by  the  ordinaiy  method  of 
converfion,  namely,  by  cementation  with  vegetable  or 
mineral  coals.  This  operation  is  generally  practifcd 
upon  fmall  pieces  of  iron  wrought  into  tools  and  in- 
itruments  to  which  a  fuperficial  converfion  is  uiiTicient  ; 
and  it  may  be  performed  conveniently  by  putting  the 
pieces  of  iron  to  be  cafe-hardened,  together  with  the 
cement,  into  an  iron  box^  w-hich  is  to  be  clofely  fhut 
and  expofed  to  a  >  -d  heat  during  fome  hours.  By  this 
cementation  a  certain  thicknefs  from  the  furface  of 
the  iron  ,will  be  converted  into  fleel,  and  a  proper  hard- 
nefs  may  be.afterwards  given  by  fudden  extinftion  of 
the  heated  pieces  of  converted  iron  in  a  cold  fluid. 
See  Stekl. 


2     ]  CAS 

Case  Shot,  in  the  military  art,  nmflcet  balls,  flones, 
old  iron,  &c.  put  into  cafes,  and  (liot  out  of  great 
guns. 

CASEMENT,  or  Casemate,  \x\  ArchitcBure,  a 
hollow  moulding,  which  fome  arehitefts  make  pne- 
fixth  of  a  circle,  and  others  one  fourth. 

Casement  is  alfo  ufed  in  building,  for  a  little 
moveable  window,  ufually  within  a  larger,  being  made 
to  open  or  turn  on  hinges. 

CASERN,  in  fortification,  lodgings  built  in  garri- 
fon  towns,  generally  near  the  rampart,  or  in  the  vvafte 
places  of  the  town,  for  lodging  foldiers  of  the  garrifon. 
There  are  ufually  two  beds  in  each  cafern  for  fix  fol- 
diers to  lie,  who  mount  the  guard  alternately  ;  the 
third  part  being  always  on  duty. 

CASERTA,  an  epifcopal   town   of  Italy,   in  the 
kingdom   of  Naples,    and   in  the   Terra  de   Lavoro,. 
witii  the  title  of  a  duchy,  feated  at  the  foot  of  a  moun- 
tain of  the  fame  name,  in   E.  Long.  15.  5.   N.  Lat. 
41.5; 

CASES,  Peter-James,  of  Paris,  the  m.oft  emi- 
nent painter  of  the  French  fchool.  The  churches  of 
Paris  and  of  Verfailles  abound  with  his  works.  He 
died  in  1754,  aged  79. 

CASH,  in  a  commercial  ftyle,  fignifies  the  flock' 
or  ready  money  which  a  merchant  or  other  perfon  has 
in  his  prefcnt  difpofal  to  negotiate  ;  fo  called  from 
the  French  term  eaiff'e,  i.  e.  "  cheft  or  coffer,"  for  the 
keeping  of  money. 

M.  Savary  iliows  that  the  management  of  the  cafli 
of  a  company  is  the  mofl  confiderable  article,  and  that 
whereon  its  good  or.  ill  feccefs  depends. 

CkiH-Bcok.     See  Book-Keeping. 

CASHEL,  or  Cashil,  a  town  of  Ireland  in  the 
county  of  Tipperary,  and  province  of  Munfler,  with 
an  archbifliop's  fee.  The  ruins  of  the  old  cathedral 
teftify  its  having  been  an  extenfive  as  well  as  handfome 
Gothic  ftrutlure,  boldly  towering  on  the  celebrated 
rock  of  Cafliel,  which  taken  together  form  a  magr.i. 
ficent  objeft,  and  bear  honourable  teftimony  to  the  la- 
bour and  ii.-^nuity,  as  well  as  the  piety  and  zeal,  of 
its  former  inhabitants.  It  is  feen  at  a  great  diftance, 
and  in  many  direftions.  Adjoining  it  are  the  ruins 
of  the  chapel  of  Cormac  M'Culinan,  at  once  king  and 
archbifliop  of  Cafliel,  fuppofed  to  have  been  the  firft  ft  one 
building  in  Ireland  ;  and  feems,  by  its  rude  imitation 
of  pillars  and  capitals,  to  have  been  copied  after  the 
Grecian  architecture,  and  long  to  have  preceded  that 
which  is  ufually  called  Gothic.  Cormac  M'Culinan 
was  a  prince  greatly  celebrated  by  the  Irifh  hillorians 
for  his  learning,  piety,  and  valour.  He  wrote,  in  his 
native  language,  a  hiftory  of  Ireland,  commonly  called 
the  Pfalter  of  Cajliel,  which  is  flill  extant,  and  contains 
the  moft  authentic  account  we  have  of  the  annals  of 
the  country  to  that  period,  about  the  year  9C0.  On  the 
top  of  the  rock  of  Cafliel,  and  adjoininec  the  cathedral, 
is  a  Uifty  round  tower,  which  proudly  defied  the  too 
fuccefsful  attempts  of  Archbifnop  Price,  who  in  this 
century  unroofed  and  thereby  demohfhed  the  ancient 
cathedral  founded  by  St  Patrick.  In  the  choir  are 
the  monuments  of  Myler  Magrath,  archbifhcp  of  this 
fee,  in  the  reign  of  (^ueen  Elizabeth,  aud  fome  other 
curious  remains  of  antiquity.  Cafhelwas  formerly  the 
royal  feat  and  metropolis  of  the  kings  of  Munfler ;  ' 
and  on  the  afcent  to  the  cathedral  is  a  large  ftone  on 
•  which 
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which  every  new  king  of  Munfter  .was,  as  the  inhabi- 
tants report  from  tradition,  formerly  prochilmcd.  Ca- 
fhel  is  at  prefent  but  fniall  to  what  we  may  I'uppofe  it 
to  have  been  in  ancient  days.  The  arthbifiiop's  pa- 
lace  is  a  fine  building.  Here  is  a  very  handiome  mar- 
ket houfe,  a  fedions  houfe,  the  county  infirmary,  a 
charter  fchool  for  twenty  boys  and  the  fume  number 
of  girls,  and  a  very  good  barrack  for  two  companies  of 
foot.  Dr  Agar  finifhed  a  very  elegant  church  which 
was  begun  by  his  predeceflbr.  W.  Long.  7.  36.  N. 
Lat.  j2.  16. 

CASHEW  NUT.  See  Anacardium.  Botany 
Index. 

CASHIER,  the  cafh-keeper  ;  he  who  is  charged 
with  the  receiving  and  paying  the  debts  of  a  fociety. — 
In  the  generahty  of  foundations,  the  cafliier  is  called 
treafurer. 

Cashiers  of  the  Bank,  are  officers  who  fign  the 
notes  that  are  iffued  out,  examine  and  mark  them  when 
returned  for  payment,   &c. 

CASHMIRE,  a  province  of  Afia  in  the  dominions 
of  the  Mogul.  It  is  fituatcd  at  the  extremity  of  Hin- 
doftan,  northward  of  Lahore,  and  is  bounded  on  the 
one  fide  by  a  ridge  of  the  great  Caucafus,  and  on  the 
other  by  the  little  Tartarian  Thibet  and  Moidtan. 
The  extent  of  it  is  not  very  confiderable  ;  but  being 
girt  in  by  a  zone  of  hills,  and  elevated  very  confider- 
ably  above  an  arid  plain,  which  ftretches  many  miles 
around  it,  the  fcenes  which  it  exhibits  are  wild  and 
piclurefque.  Rivers,  hills,  and  valleys,  charmingly 
•  Philofo-  diverfify  the  landfcape.  Here,  Mr  Sullivan  *  informs 
^  /"us,  a  cafcade  rallies  from  a  foaming  precipice  ;  there 

a  tranquil  rtream  glides  placidly  along  ;  the  tinkling 
rill,  too,  founds  amidft  the  groves  ;  and  the  feathered 
chorifters  fing  the  fong  of  love,  clofe  (lieltered  in  the 
■glade. 

At  what  time  Cafhmire  came  under  the  dominion 
of  the  Mogul  government,  and  how  long,  and  in  what 
manner  it  was  independent,  before  it  was  annexed  to  the 
territories  of  the  houfe  of  Timur,  are  points  that  are 
beyond  our  prefent  purpofe.  Though  inconfiderable 
as  to  its  revenues,  it  was  uniformly  held  in  the  highelfc 
eftimation  by  the  emperors  of  Hindoilan.  Thither 
they  repaired  in  the  plenitude  of  their  greatnefs,  when 
the  affairs  of  ftatc  would  admit  of  their  abfcnce  ;  and 
there  they  divcfted  themfelves  of  form,  and  all  the  op- 
preflive  ceremony  of  ftate.  The  royal  manner  of  tra- 
velling to  Cafiimire  was  grand,  though  tcdi<?us  and  un- 
wieldy, and  (howed,  in  an  eminent  degree,  the  fplen- 
dour  and  magnificence  of  an  eaftern  potentate.  Au- 
rengzebe,  we  are  told,  fcldom  began  his  march  to 
that  country,  for  a  march  certainly  it  was  to  be  call- 
ed, without  an  efcort  of  80,000  or  100,000  fighting 
men,  befides  the  gentlemen  of  his  houfchold,  the  at- 
tendants of  his  feraglio,  and  moft  of  his  officers  of 
ilate.  Thefe  all  continued  with  him  during  the  time 
he  was  on  the  road,  which  generally  was  a  month  ; 
but  no  fooner  was  he  arrived  at  the  entrance  of  thofe 
aerial  regions,  than,  with  a  feleft  party  of  friends,  he 
feparated  from  the  reft  of  his  retinue,  and  with  them 
afcended  the  defiles  which  led  him  to  his  Eden. 

The  temperature  of  the  air  of  Caflimire,  elevated 
as  it  is  fo  much  above  the  adjoining  country,  together 
with  the  ftreams  which  continually  pour  from  its  moun- 
tains, enables  the  hufbandraan  to  cultivate  v.'ith  fuccefs 
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the  foil  he  appropriates  to  agriculture  ;  whilll  the  gar- 
dener's labour  is  amply  repaid  in  the  abundant  produce 
of  his  fruit.  In  ftiort,  nature  wears  her  gayeft  cloth- 
ing in  this  enchanting  f])ot.  The  rivers  fupply  the  in- 
habitants with  alnioll  every  fpecies  of  fifh  ;  the  hills 
yield  iweet  herbage  for  the  cattle  ;  the  plains  are  co- 
vered with  grain  of  different  denominations  ;  and  the 
woods  are  llored  with  variety  of  game.  The  Cafh- 
mireans,  according  to  our  author,  feem  a  race  diflinft 
from  all  others  iii  the  eall :  Their  perfons  are  more 
elegant,  and  their  complexions  more  dehcate  and  hiorc 
tinged  with  red. 

On  the  decadence  of  the  Mogul  power  in  Hindof- 
tan,  Cafhmire  felt  fome  of  the  ravages  of  war.  It  is 
now  however  in  peace  ;  and  the  inhabitants  are  defi- 
rous  of  keeping  it  fo.  They  are  fprightly  and  inge- 
nious, and  have  feveral  curious  manufaftures  mucli 
valued  in  India.  They  are  all  Mahometans  or  idola- 
ters.    Cafhmire  is  the  capital  town. 

CASIMIR,  the  name  of  feveral  kings  of  Poland. 
See  (Hiflory  of)  Poland. 

Casimir,  Matthias  Sorbiewfki,  a  Polifli  Jefuit,  born 
in  1597.  He  was  a  moft  excellent  poet  ;  and  is,  fays 
M.  Baillet,  an  exception  to  the  general  rule  of  Ari- 
ftotle  and  the  other  ancients,  which  teaches  us  to  ex. 
peiJt  nothing  ingenious  and  dehcate  from  northern  cli- 
mates. His  odes,  epodcs,  and  epigrams,  have  been 
thought  not  inferior  to  thofe  of  the  finefl  wits  of 
Greece  and  Rome.  Dr  Watts  has  tranflated  one  or 
two  of  his  fmall  pieces,  which  are  added  to  his  Lyric 
Poems.  He  died  at  Warfaw  in  1640,  aged  43.  There 
have  been  many  editions  of  his  poems,  the  bell  of  which 
is  that  of  Paris,  1759. 

CASING  of  TIMBER  WORK,  among  builders,  is 
the  plaftering  the  houfe  all  over  the  outfide  with  mor» 
tar,  and  then  ilriking  it  while  wet,  by  a  ruler,  with 
the  corner  of  a  trowel,  to  make  it  refemble  the  joints 
of  freeilone.  Some  direft  it  to  be  done  upon  heart- 
laths,  becaufe  the  mortar  would,  in  a  httle  time,  de- 
cay the  fap  laths  ;  and  to  lay  on  the  mortar  in  two 
thickneffes,  viz.  a  fecond  before  the  firft  is  dry. 

CASK,  or  Casque,  a  piece  of  defenfive  armour 
wherewith  to  cover  the  head  and  neck  ;  otherwife  call- 
ed the  headpiece  and  helmet  *.  The  word  is  French, '  See  Hd- 
cafqiie,  from  cajpcum  or  cafjlcus,  a  diminutive  of  cajjis'"''- 
"  a  helmet."  Le  Gendre  obfervcs,  that  anciently,  in 
France,  the  gens  d'armes  all  wore  cafks.  The  king 
wore  a  cafk  gilt  ;  tlie  dukes  and  counts  filvered  ;  gen- 
tlemen of  extradion  poliflied  fleel  ;  and  the  refl  plain 
iron.  , 

The  caflc  is  frequently  fcen  on  ancient  medals,  where 
v/e  may  obferve  great  varieties  in  the  form  and  fafhion 
thereof ;  as  the  Greek  fafhion,  the  Roman  fafliion,  &c. 
F.  Joubert  makes  it  the  moft  ancient  of  all  the  co- 
verings of  the  head,  as  well  as  the  moft  univcrfal. 
Kings,  emperors,  and  even  gods  themfelves,  are  feen 
therewith.  That  which  covers  the  head  of  Rome  has 
ufually  two  wings  like  thofe  of  Mercury  ;  and  that  of 
fome  kings  is  furnifhed  with  horns  like  thofe  of  Jupiter 
Ammon  ;  and  fometimes  barely  bulls  or  rams  horns, 
to  exprefs  uncommon  force. 

Cas  K,  in  Heraldry,  the  fame  with  helmet.  See  He- 
raldry, Ne.  45. 

Cask,  a  veffel  of  capacity,  for  preferving  liquors  of 

divers  kinds ;  and  fometimes  alfo  dry  goods,  as  fugar, 
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almonds,  &c. — A.  calk  of  fiigar  is  a  barrel  of  tliat 
commodity,  containing  from  eight  to  ele^'en  hundred 
weight.  A  caflc  of  ahnonds  is  about  three  hundred 
weight. 

CASKET,  in  a  general  fenfe,  a  little  coffer  or  ca- 
binet.    See  Cabinet. 

Caskets,  in  the  feu  language,  are  fmall  ropes  made 
of  fmnet,  and  faflened  to  gromets,  or  little  rings  upon 
the  yards  ;  their  ufe  is  to  make  fall  the  fail  to  the  yard 
when  it  is  to  be  furled. 

CASLON,  William,  eminent  in  an  art  of  the 
gieated  confequence  to  literature,  the  art  of  letter- 
founding,  was  born  in  1692,  in  that  part  of  the  town 
of  Hales  Owen  which  is  lituated  in  Shropfliire.  Though 
he  juftly  attained  the  charadler  of  being  the  Coryphae- 
us in  that  employment,  he  was  not  brought  up  to  the 
bufinefs  ;  and  it  is  obfervcd  by  Mr  Mores,  that  this 
handywork  is  fo  concealed  among  the  artiiicers  of  it, 
that  he  could  not  difcover  that  any  one  had  taught  it 
to  another,  but  every  perfon  who  had  ufed  it  had 
learned  it  of  his  own  srennine  inclination.  .   Mr  Caflon 
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ierved  a  regular  apprenticefliip  to  an  engraver  of  orna- 
ments on  gun  barrels  ;  and  after  the  expiration  of  his 
term,  carried  on  this  trade  in  Vine-flrect,  near  the 
Minories.  He  did  not,  however,  folely  conline  his 
ingenuity  to  that  inllrument,  but  employed  himfelf 
iikewile  in  making  tools  for  the  bookbinders,  and  for 
the  chaiing  of  lilver-plate.  Whilil  he  was  engaged  in 
this  bufmels,  the  elder  Mr  Bowyer  accidentally  favv,  in 
a  bookfeller's  (liop,  the  lettering  of  a  book  uncom- 
monly neat  ;  and  inquiring  who  the  artiil  was  by  whom 
the  letters  were  made,  was  hence  induced  to  feek  an 
acquaintance  with  Mr  Caflon.  Not  long  after,  Mr 
Bowyer  took  Mr  Caflon  to  Mr  James's  foundeiy,  in 
Bartholomcw-clofe.  Caflon  had  never  before  that 
time  fcen  any  part  of  the  bufinefs  ;  and  being  aflced  by 
•his  friend,  if  he  thought  he  could  undertake  to -cut 
types,  he  requelled  a  fingle  day  to  coniider  the  mat- 
ter ;  an<i  then  replied  that  he  had  no  doubt  but  he 
could.  Upon  this  anfwer,  Mr  Bowyer,  Mr  Betten- 
ham,  and  Mr  Watts,  had  fuch  a  confidence  in  his  abi- 
lities, that  they  lent  him  500I.  to  begin  the  undertak 
ing,  and  he  applied  himfelf  to  it  with  equal  afTiduity 
and  fnecefs.  In  1720,  thefociety  for  promoting  Chri- 
ilian  knowledge,  in  confequence  of  a  reprefcntation 
trom  Mr  Solomon  Negri,  a  native  of  Damafcus  in  Sy- 
ria, who  was  well  flcilled  in  the  oriental  tongues,  and 
had  been  profefTor  of  Arabic  in  places  of  note,  deemed 
it  expedient  to  print,  fortheufe  of  the  Eallern  church- 
es, the  New  Tcftumcnt  aud  Pfalter,  in  the  Aiabic 
language.  Thefe  v-'ere  intended  for  tlie  benefit  of  the 
poor  Chriftians  in  Paleftine,  Syi-ia,  Mefopotamia,  A- 
rabia,  and  Egypt,  the  corflitution  of  which  countries 
did  not  permit  the  exercife  of  the  art  of  printing.  Up- 
•cn  this  occafion  Mr  Caflon  was  pitched  upon  to  cut  the 
•fomit ;  in  his  fpccimcns  of  which  he  diflinguiftied  it  by 
the  name  of  Englifli  Arabic.  Under  the  farther  en- 
loaragtment  of  Mr  Bowyer,  Mr  Bctter.ham,  and  Mr 
Watts,  he  proceeded  v.'ith  vigciir  in  his  cm.ploymcnt  ; 
and  he  arrived  at  iength  to  fueh  perfi  ftion,  that  he 
not  only  freed  us' from  the  nccefiity  of  impoi-ling  types 
from  Holland,  but  inthe  beauty  and  elegance  of  thofe 
made  by  him  he  fo  far'excieeded  the  nroduttions  of  the 
bell  artiiicers,  that  his  workmanthip  was  frequently  ex- 
jiorled  to  the  continent.     In   Ihort,  his   foundcry  be- 


came, in  procefs  of  time,  the  mofl  capital  one  that  ex-Cafplan  Ce: 
ills  in  this  or  in  foreign  countries.  Having  acquired  ^— v~— 
opulence  in  the  courie  of  his  employment,  he  was  put 
into  the  commifhon  of  the  peace  for  the  county  of  Mid- 
dlefex.  Towards  the  latter  end  of  his  life,  his  eldefl 
fon  being  in  partnerlhip  with  him,  he  retired  in  a  great 
meafure  from  the  adlive  execution  of  bufinefs.  His 
death  happened  in  January  1766. 

CASPIAN  SEA,  a  large  lake  of  fait  water  in  Alia, 
bounded  by  the  province  of  Aftrakan  on  the  north, 
and  by  part  of  Perfia  on  the  fouth,  call,  andwefl.  It 
is  upwards  of  400  miles  long  from  fouth  to  north,  and 
300  broad  from  eaft  to  weft.  This  fea  forms  feveral 
gulfs,  and  embraces  between  Aftrakan  and  Aftrabad 
an  incredible  number  of  fmall  iflands.  Its  bottom  is 
mud,  but  fometimes  mixed  with  fliells.  At  the  diftance 
of  fome  German  miles  from  land  it  is  500  fathoms  deep  ; 
but  on  approaching  the  fhore  it  is  everywhere  fo 
fhallow,  that  the  fmalleft  velTels,  if  loaded,  are  obliged 
to  remain  at  a  diftance. 

When  we  confider  that  the  Cafpian  is  enclofed  on 
all  fides  by  land,  and  that  its  banks  are  in  the  neigh- 
bourhood of  very  high  mountains,  we  eafily  fee  why 
the  navigation  in  it  fliould  be  perfetlly  different  from 
that  in  every  other  fea.  There  are  certain  winds  that 
domineer  over  it  with  fuch  abfolute  fway,  that  vefl'els 
are  often  deprived  of  every  refource  ;  and  in  the  whole 
extent  of  it  there  is  not  a  port  that  can  truly  be  called 
fafe.  ,  The  north,  north  eaft,  and  eaft  winds,  blow  moil 
frequently,  and  occafion  the  moll  violent  tempells.  A- 
long  the  eaftern  fliore  the  eaft  winds  prevail  ;  for  which 
reafon  vefl'els  bound  from  Perfia  to  Aftrakan  always 
direcl  their  courfe  along  this  fliore. 

The  furface  of  the  Cafpian  fea  is  lower  than  the 
ocean.  Although  its  extent  is  immenfe,  the  variety 
of  its  produdlions  is  exceedingly  fmall.  This  undoubt- 
edly proceeds  from  its  want  of  communication  with  the 
ocean,  which  cannot  impait  to  it  any  portion  of  its  in- 
exhauftible  ftores.  But  the  animals  which  this  lake 
nourillies  multiply  to  fuch  a  degree,  that  the  Ruffians, 
who  alone  ai-e  in  condition  to  make  them  turn  to  ac- 
count, juftly  confider  them  as  a  never-failing  fource  of 
profit  and  wealth.  It  will  be  underflood  that  we 
fpeak  of  the  fifh  of  the  Cafpian,  and  of  its  filhcries, 
which  make  the  fole  occupation  and  principal  trade  of 
the  people  inhabiting  the  banks  of  the  Wolga  and  of 
the  Jaik.  This  bufinefs  is  diitinguiftied  into  the  great 
and  leffer  fifheries.  The  fifh  comprehended  under  the 
full  divifion,  fuch  as  the  fturgeon  and  others,  abound 
in  all  parts  of  the  Cafpian,  as  well  as  in  the  rivers  that 
comnuniicatc  with  it,  and  v.hich  tlay  afcend  at  fpawn- 
ing  time.  The  fmall  fifties,  fueh  as  the  falmon  and 
many  others,  obferve  the  general  law  uf  quitting  the 
fait  waters  for  the  frefh  ;  nor  is  there  an  inlhinee  oi 
one  of  them  remaining  conflantly  in  the  fea. 

Seals  are  the  only  quadrupeds  that  inhabit  the  Caf- 
pian ;  but  they  are  there  in  fuch  numbers  as  to  afford 
the  means  of  fubfiftence  to  many  people  in  that  coun- 
try as  well  as  in  Greenland.  1'he  varieties  of  th.e  fjie- 
cies  are  numerous,  diverfified  however  only  by  the 
colour.  Some  are  quite  black,  others  quite  white  ; 
there  are  fome  whilifii,  fome  yellowifli,  fome  of  a 
moufe  colour,  and  fome  ftreaki  d  hke  a  tiger.  They 
crawl  by  means  of  their  fore  feet  upon  the  iflands, 
where  they  become  the  prey  of  the  filhtrmcn,  who  kill 
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Calpianfoa.them  with  long  clubs.  As  foon  as  one  is  defpatched, 
y^^'V^^  he  is  fucceeded  by  Icveral  who  come  to  the  affiftance 
of  their  unhappy  companion,  but  come  only  to  fhaie 
his  fate.  They  are  exceedingly  tenacious  of  hfc,  and 
endure  more  than  thirty  liard  blows  before  they  die. 
They  will  even  live  for  fcveral  days  after  having  re- 
ceived many  mortal  wounds.  They  are^oft  terrified 
by  fire  and  fmoke  ;  and  as  foon  as  they  perceive  them, 
retreat  with  the  utnioil  expedition  to  the  iea.  Thefe 
animals  grow  i'o  very  fat,  that  they  look  rather  like 
oil  bags  than  animals.  At  Ailrakan  is  made  a  fort  of 
gray  foap  with  their  fat  mixed  with  pot-adics,  which  is 
much  valued  for  its  property  of  cleanfing  and  taking 
grcafe  from  woollen  ihiffs.  The  greatell  numbers  of 
them  are  killed  in  fpring  and  autumn.  Many  fmall 
velTtls  go  from  Ailrakan  merely  to  catch  feals. 

If  the  Cafpian  has  few  quadrupeds,  it  has  in  propor- 
tion ftill  fewer  of  thofe  natural  produftions  which  are 
looked  upon  as  proper  only  to  the  fea.  There  have 
never  been  found  in  it  any  zoophytes,  nor  any  animal 
of  the  order  of  molufca.  The  fame  may  almoft  be  faid 
of  (hells  ;  the  only  ones  found  being  three  or  four  fpe- 
cies  of  cockle,  the  common  mufclc,  fome  fpecies  of 
fnails,  and  one  or  two  others. 

But  to  compenfate  this  llcrility,  it  abounds  in  birds 
of  different  kinds.  Of  thofe  that  frequent  the  flrores, 
there  are  many  fpecies  of  the  goofe  and  duck  kind, 
of  the  ftork  and  heron,  and  many  others  of  the  water 
tribe.  Of  birds  properly  aquatic,  it  contains  the  grebe, 
the  crcfted  diver,  the  pelican,  the  cormorant,  and  al- 
moft ever)^  fpecies  of  gulL  Crows  are  fo  fond  of  fifh, 
that  they  haunt  the  (lioi-es  of  the  Cafpian  in  prodigious 
multitudes. 

The  waters  of  this  lake  are  very  impure,  the  great 
Hiiniber  of  rivers  that  run  into  it,  and  the  nature  of  its 
bottom,  aflefting  it  greatly.  It  is  true,  that  in  gene- 
ral the  waters  are  fait ;  but  though  the  whole  weftern 
fliore  extends  from  the  46th  to  the  35th  degree  of 
north  latitude  ;  and  though  one  might  conclude  from 
analogy  that  thefe  waters  would  contain  a  great  deal 
of  fait,  yet  experiments  prove  the  contrary  :  and  it  is 
certain  that  the  faltnefs  of  this  fea  is  diminidicd  by  the 
north,  north-eaft,  and  north-well  winds  ;  although  we 
may  with  equal  reafon  conclude,  that  it  owes  its  falt- 
nefs to  the  mines  of  fait  which  lie  along  its  two  banks, 
and  which  are  either  already  known  or  will  be  known 
to  pofteiity.  The  depth  of  thefe  waters  alfo  dimi- 
nidies  gradually  as  you  approach  the  flior^  and  their 
feltnefs  in  the  fame  way  grows  lefs  in  proportion  to  tlieir 
proximity  to  the  land,  the  north  winds  not  unfrequcnt- 
ly  cauhng  the  rivers  to  difcharge  into  it  vaft  quantities 
ot  troubled  water  impregnated  with  clay.  Thefe  va- 
riations which  the  fea  is  expofed  to  are  moi'e  or  lefs 
confidcrable,  according  to  the  nature  of  the  winds  ; 
they  affeft  the  colour  of  the  river  waters  to  a  certain 
diftance  from  the  fhore,  till  thefe  mixing  with  thofe 
of  the  fea,  which  then  refume  the  afcendancy,  the  fine 
green  colour  appears,  which  is  natural  to  the  ocean, 
and  to  all  thole  bodies  of  water  that  communicate 
with  it. 

It  is  well  known,  that  befidcs  its  fait  tafte,  all  fea 
water  has  a  fenfible  bilternefs,  which  mull  be  attri- 
buted not  only  to  the  fait  itfelf,  but  to  the  mixture  of 
different  fubftances  that  unite  with  it,  particularly  to 
different  forts  of  alum,,  the  ordinary  effefl  of  diflereut 
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combinations  of  acids.     Bcfidis  this,  the  waters  of  the  f'aipim  fea. 

Cafpian  have  another  taile,  bitter  too,  but   quite  dl-  '-—~'j ' 

ftinft,  which  aftecls  the  tongue  with  an  imprcfTiori 
fimilar  to  that  made  by  the  bik  of  animals  ;  a  property 
which  is  peculiar  to  this  ica,  though  not  equally  len- 
fible  at  all  feafons.  When  the  north  and  north-well 
winds  have  raged  for  a  confidcrable  time,  tiiis  bitter 
tafte  is  fenfibly  felt  ;  but  when  the  wind  has  been 
fouth,  very  imperfeftly.  We  ihull  endeavour  to  ac- 
count for  this  phenomenon. 

The  Cafpian  is  furrouiidod  on  its  weilern  fide  by  the 
mountains  of  Caucalu':,  which  extend  from  Dcrbeiit 
to  the  Black  fea.  Thefe  inoiuitains  make  a  curve 
near  Aflrakan,  and  directing  their  courfe  towards  the 
eailern  fliore  of  the  Caipiau,  lofe  tliemfelves  near  the 
mouth  of  the  .TaVk,  where  they  become  fecondary 
mountains,  being  difpofcd  in  firata.  As  Caucafus  is 
an  inexhaullible  maga/.ine  of  combuftible  fubllances,  it 
confequently  lodges  an  aftonifhing  quantity  of  metals 
in  its  bowels.  Accordingly,  along  the  foot  of  this 
immenfe  chain  of  mountains,  we  fometimes  meet  with 
warm  fprings,  fometimes  fprings  of  naphtha  of  dif- 
ferent quality ;  fometimes  we  find  native  fulplair, 
mines  of  vitriol,  or  lakes  heated  by  internal  fires.  Now 
the  foot  of  Mount  Caucafus  forming  the  immediate 
weftern  ftjore  of  the  Cafpian  fea,  it  is  very  eafy  to 
imagine  that  a  great  quantity  of  the  conftituent  parts, 
of  the  former  nuiil  be  communicated  to  the  latter  : 
but  it  is  chiefly  to  the  naphtha,  which  abounds  fo  much 
in  the  countries  which  furround  this  fea,  that  we  mull 
attrit)ute  the  true  caufe  of  the  bitternefs  peculiar  to 
its  waters  ;  for  it  is  certain  that  this  bitumen  flows 
from'the  mountains,  fometimes  in  all  its  purity,  and 
fometimes  mixed  with  other  fubftances  which  it  ac- 
quires in  its  pafTage  through  fubtcrranean  channels, 
from  the  moft  interior  parts  of  ihefc  mountains  to  the 
fea,  where  it  falls  to  the  bottom  by  its  fpecific  gravity. 
It  is  certain  too,  that  the  north  and  north-weft  winds 
detach  the  greateft  quantities  of  this  naphtha  ;  whence 
it  is  evident  that  the  bitter  tafte  mull  be  moft  fenfible 
whea  thefe  winds  prevail.  We  may  alfo  comprehend 
whv  this  tafte  is  not  fo  ftrong  at  the  furface  or  in  the 
neighbourhood  of  the  fhore,  the  waters  there  being 
lefs  impregnated  with  fait,  and  the  naphtha,  which  is. 
united  with  the  water  by  the  fait,  being  then  either 
carried  to  a  diftance  by  the  winds,  or  piecipituted  to 
the  bottom. 

But  it  is  not  a  bitter  tafte  alone  that  the  naphtlia 
communicates  to  the  waters  of  the  Cafpian  ;  thcle  wa- 
ters were  analyfed  by  M.  Gmelin,  and  found  to  con- 
tain, befides  the  common  fea  fait,  a  coiifiderable  pro- 
portion of  Glauber  fait,  intimately  united  with  the  for. 
mer,  and  which  is  evidently  a  produftioii  of  the  naph- 
tha. 

As  the  waters  of  the  Cafpian  have  no  outlet,  they 
are  difcharged  by  fubtcrranean  canals  through  the 
earth,  where  they  depnfite  beds  of  fait',;  the  furlace  of 
which  correfponds  with  that  o£  the  level  of  the  feai 
The  two  great  deferts  which  extend  from  it  to  the  call 
and  weft  ate  chiefly  compoftd  of,  a  falliie  earth,  in 
which  the  fait  is  formed  bv  cfTlorcfcence  into  regular 
cryftals  ;  for  which  reafon  fait  fliov.'ers  and  dews  aiv 
exceedingly  common  in  that  neighliourhood'.  'I'hefak 
of  the  marft.es  at  Aftrakan,  and  that  found  in  efHo- 
refccuce  in  the  deferts,  is  by  no  means  pure  fea  fait; 
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but  mucli  debaled  by  the  bitter  Glauber  fait  wc  men- 
tioned  above.  In  many  places  indeed  it  is  found  with 
cryftals  of  a  lozenge  Ihape,  which  is  peculiar  to  it, 
without  any  cubical  appearance,  the  form  peculiar  to 
cryilals  of  fea  fait. 

A  great  deal  has  been  written  on  the  fuccefiive  aug- 
mentation and  decreafe  of  the  Cafpian  fea,  but  with 
little  truth.  There  is  indeed  to  be  perceived  in  it  a 
certain  rife  and  fall  of  its  waters ;  in  which,  however, 
no  obfervation  has  ever  difcovered  any  regularity. 

Many  fuppofe  (and  there  arc  ftrong  prefumptions  in 
favour  of  the  fuppofition),  that  the  fiiores  of  the  Caf- 
pian were  much  more  extenfive  in  aycient  times  than 
they  are  at  prefent,  and  that  it  once  communicated 
with  the  Black,  fta.  It  is  probable  too,  that  the  level 
of  this  lall  fea  was  once  much  higher  than  it  is  at  pre- 
fent. If  then  it  be  allowed,  that  the  waters  of  the 
Black  fea,  before  it  procured  an  exit  by  the  ftraits  of 
Conftantinople,  rofe  feveral  fathoms  above  their  pre- 
fent level,  which  from  many  concurring  circumftances 
may  eaCly  be  admitted,  it  will  follow,  that  all  tlie 
plains  of  the  Crimea,  of  the  Kuman,  of  the  Wolga, 
and  of  the  Jaik,  and  thofe  of  Great  Tartary  beyond 
the  lake  of  Aral,  in  ancient  times  formed  but  one  fea, 
which  embraced  the  northern  extremity  of  Caucafas 
by  a  nan-ow  ftrait  of  little  depth  ;  the  velliges  of  which 
are  ftill  obvious  in  the  river  Slantyfch. 

CASQUE,  or  Cask.     See  Cask. 

CASSADA.     See  .I.iTROPHA.  Botany //jc'ca:. 

CASSANA,  NicoLO,  called  Nicoletto,  an  emi- 
ner.t  Italian  painter,  was  horn  at  Venice  in  1659,  and 
became  a  difciple  of  his  father  Giovanni  Francefco 
Caffana,  a  Genocfe,  who  had  been  taught  the  art  of 
painting  by  Bernardino  Strozzi.  He  foon  dilHnguifh- 
ed  himfelf,  not  only  by  the  beauty  of  his  colouring, 
but  by  the  gracefulnefs  of  his  figures  in  hillorical  com- 
pofitions,  as  well  as  in  portrait.  The  mod  eminent 
perfonages  folicited  him  to  enrich  their  cabinets  w.th 
fome  of  his  performances  ;  and  were  more  particularly 
defirous  to  obtain  their  portraits,  becaufe  in  that  branch 
he  excelled  beyond  competition.  The  grand  duke  of 
Tufcany,  who  was  an  excellent  judge  of  merit  in  all 
profeffions,  and  as  liberal  an  encourager  of  it,  invited 
Nicoletto  to  his  court  ;  and  he  there  painted  the  por- 
traits of  that  prince  and  the  princefs  Violante  his  con- 
fort.  Thefe  performances  procured  him  uncommon 
applaufe,  as  well  as  a  noble  gratuity,  and  lie  was  em- 
ployed and  carefTed  by  the  principal  ncbjlity  of  Flo- 
rence. Befide  feveral  hillorical  fubjecls  painted  by 
this  mafter  while  he  refided  in  that  city,  one  was  a 
very  capital  defign  :  The  fubject  of  it  was  the  C.nfpi- 
racy  cf  Catiline  ^  it  confiited  of  nine  figures  as  large  as 
life,  down  to  th>>  knees ;  and  the  two  principal  figures 
were  reprefented  as  with  one  hand  joined  in  the  pre- 
fence  of  their  companions,  and  in  their  other  hand  hold- 
ing a  cap  of  blood.  Some  of  the  Englifa  nobility  on 
their  travels  fat  to  him  for  their  portraits  ;  which  being 
fent  to  London,  and  highly  admired,  Nicoletto  was 
invited  to  England,  with  ftrong  afFiirances  of  a  ge- 
nerous reception  ;  and  on  his  arrival  he  experienced 
the  kindnefs,  the  refpeft,  and  the  liberality,  fo  pecu- 
'  liar  to  the  natives  of  that  kingdom.  He  had  the  ho- 
nour of  being  introduced  to  the  prefence  of  Queen 
Anne,  and  to  paint  her  portrait  ;  in  which  he  fucceed- 
ed  fo  happily,  that  the  queen  diftinguifcsd  him  by 
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many  marks  of  favour  and  honour  ;  but  he  had  not  the    Cadana 
happinefs  to  enjoy  his  good  fortune  for  any  length  of  ^     II 
time,  dying  in  London,  univerfally  regretted,  in   the  '-^"•'""'■*' 
year  1713. 

Cassasa,  Giovanni  Agujlino,  called  V Abate  Caf-  ' 
fana,  was  brother  to  the  preceding,  and  born  in  1664. 
He  was  educated  along  with  him  by  their  father 
Francefco  CaiTana,  and  iie  finilhed  his  lludies  at  Ve- 
nice, where  his  brother  Nicolo  reiided  for  fome  time. 
Although  he  compoftd  and  defigced  hiftorical  fubjefts 
with  oxpertnefs,  and  with  a  coneclnefs  of  outline  equal 
to  his  brother  ;  yet,  from  prudence  and  fraternal  affec- 
tion, he  declined  to  interfere  with  him,  and  chofe 
therefore  to  defign  and  paint  all  forts  of  animals  and 
fruits.  In  that  ityle  he  arrived  at  a  high  degree  of 
excellence,    imitating   nature   with   exaClnefs,  beauty,  ^ 

and  truth  ;  expreffing  the  various  plumage  of  his  birds, 
and  the  hairs  of  the  difterent  animals,  with  fuch  tender- 
nefs  and  dehcacy  as  rendered  ihem  eftimable  to  all 
judges  and  lovers  of  the  art.  His  works  were  admit- 
ted into  the  collections  of  thofe  of  the  firft  rank,  and 
accounted  oruameats  oi  thofe  repofitories  of  what  is 
curious"  or  valuable.  He  alio  painted  fruits  of  thofe 
kinds  which  were  the  moft  uncommon,  or  naturally  of 
odd  and  Angular  colours  ;  and  fuch  fiflics  as  feemed 
worthy  to  excite  admiration  by  their  unufual  form, 
colour,  or  appearance.  But  befides  thofe  fubjefts,  he 
fometimes  painted  the  portraits  of  particular  perfons 
of  diftinclion,  which  he  defigned,  coloured  and  touch- 
ed, with  the  fame  degree  of  merit  that  was  viCble  in 
all  his  other  performances.  At  laft  he  determined  to 
vifit  Genoa,  where  his  family  had  hved  in  efteem  ;  and 
took  with  him  ieveral  pictures  which  he  had  already 
finirtied.  His  intention  was  to  difplay  his  generofity, 
and  to  appear  as  a  perfon  of  more  wealth,  and  of  great- 
er conftquence,  than  he  really  was  ;  and  to  fupport  that 
character,  he  bellowed  his  pictures  on  feveral  of  the 
principal  nobility  of  that  city.  But,  unhappily,  he 
experienced  no  grateful  return  for  all  that  prodigal 
munificence  :  he  reduced  himfelf  by  that  vain  liberali- 
ty to  the  moil  neceffitous  circumftances  ;  was  deprived 
of  the  means  to  procure  for  himfelf  even  the  common 
neceffaries  of  life  ;  and  walled  away  the  remainder  of 
his  days  in  the  bitternefs  of  poverty,  miler}',  and  ne- 
gleft. 

CASSANDER,  king  of  Macedon  after  Alexan- 
der the  Great,  was  the  fon  of  Antipater.  He  made 
feveral  conouells  in  Greece,  abolifhcd  democracy  at 
Athens,  ana  gave  the  government  of  that  Hate  to 
tlie  orator  Demetrius.  Olympias,  the  mother  of  Alex- 
ander, having  caufcd  Aridscus  and  his  wife  Eurydice, 
with  others  of  Caifander's  party,  to  be  put  to  death, 
he  befieged  Pydne,  whither  the  queen  had  retired,  took 
it  by  a  ilratagcm,  and  caufed  her  to  be  put  to  death. 
He  married  Thcifalonica,  the  filler  of  Alexander  the 
Great  ;  and  killed  Roxana  and  Alexander,  the  wife 
and  fon  of  that  conqueror.  At  length  he  entered  into 
an  alliance  with  Selo\icus  and  Lylimachus,  againil  An- 
tigor.us  aid  Demetrius;  over  whom  he  obtained  a 
great  victor/  near  Ipfus  in  Phrygia,  301  years  before 
the  Chriillan  era,  and  died  three  years  after,  in  the 
19th  year  of  his  reign. 

CASSANDRA,  in  fabulous  hiftory,  the  daughter 
of  Priam  and  Hecuba,  was  beloved  of  Apollo,  who 
promifed  to  bellow  on  Jier  the  fpirit  of  prophecy,  pro- 
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vidod  {he  would  confent  to  his  love.  Ci^fTaiidra  feemed 
to  accept  the  propofal  ;  but  had  no  fooner  obtained 
that  gift,  than  ftie  laughed  at  the  tempter,  and  broke 
liei-  word.  Apollo,  being  enraged,  revenged  liimfi'lf, 
by  caufing  no  credit  to  be  given  to  her  preditlions, 
hence  flie  iii  vain  prophtficd  tlie  ruin  of  Tru)-.  Ajax, 
the  fon  of  Oileus,  having  ravished  licv  in  the  temple  of 
Minerva,  he  was  ftruck  with  thunder.  She  fell  into 
the  hands  of  Agamemnon,  who  loved  her  to  diftrac- 
tion  ;  but  in  vain  did  (he  prcdid  that  he  would  be  af- 
fulTinated  in  Iiis  own  country.  He  was  killed,  with 
b.er,  by  the  intrigues  of  Cl)temnellra  ;  but  their  death 
was  avenged  by  Oreftes. 

CASSANO,  a  tov.-n  of  Italy  in  the  duchy  of  Mi- 
lan, rendered  remarkable  by  an  obftinate  Ixittle  fought 
there  between  the  GermariS  and  French  in  i  705.  It 
is  fub'edl  to  the  Jioufe  of  Aulbia,  and  is  feated  on  the 
rivy  Adda,  in  E.  Long.  10.  o.  N.  Lat.  45.  20. 

C.iSSANO,  a  town  of  Italy  in  Calabria  citerior,  in 
the  kingdom  of  Naples,  with  a  bifliop's  fee.  E.  Long. 
16.  ^o.  N.  Lat.  39.  55. 

CASSAVI,  or  Cassada.  See  Jatropha,  Bo- 
tany Index, 

CASSEL,  a  town  of  French  Flanders,  and  capital 
of  a  chatellany  of  the  fame  name  :  It  is  feated  on  a 
mountain,  where  the  terrace  of  the  caftle  is  ftill  to 
be  feen  ;  and  from  whence  there  is  one  of  the  fineft 
profpefts  hi  the  world  ;  for  one  may  fee  no  lefs  than 
32  towns,  with  a  great  extent  of  the  fea,  from  whence 
it  is  dillant  15  miles.  E.  Long.  2.  27.  N.  Lat.  50.  48. 

Cassel,  the  capital  city  of  the  landgravate  of 
HefFe-Caflel,  in  the  circle  of  tlie  Upper  Rhine  in  Ger- 
many ;  (fee  Hesse  Cassel).  It  is  divided  into  the 
Old,  New,  and  High  Towns.  The  New  Town  is  beft 
built,  the  houfcs  being  of  ftone,  and  the  ftrects  broad. 
The  houfes  of  the  Old  Town,  which  is  within  the 
walls,  are  moftly  of  timber ;  but  the  ftreets  are  broad, 
and  the  market  places  fpacious.  The  place  is  ftrongly 
fortified,  but  the  fortifications  are  not  regular.  It  con- 
tains about  !52,ooo  inhabitants,  of  whom  a  great  pro- 
portion are  French  Protellants.  Thefe  have  eilablilh- 
ed  feveral  manufaftories  in  the  place,  particularly  in 
the  woollen  branch.  It  is  feated  on  the  declivity  of  a 
hill  near  the  river  Fulva,  in  E.  Long.  9.  28.  N.  Lat, 
51.  20. 

CASSIA.     See  Botany  Index. 

Cassia  Lignea.     See  Laurus. 

CASSIDA.     See  Scutellaria,  Botany  Index. 

Cassida,  in  Zoology,  a  genus  of  infcfts  belonging 
to  the  order  of  coleoptera.    See  Entomology  Index. 

CASSIMER,  or  Casimer,  the  name  of  a  thin 
tweeled  woollen  cloth,  much  in  fafliion  for  fummer 
ufe. 

CASSIMIRE,  or  Cashmire.     See  Cashmire. 

CASSINE.  See  Botany  Index.  The  Spaniards 
who  live  near  the  gold  mines  of  Peru,  are  frequently 
obliged  to  drink  an  infufion  of  tliis  herb  in  order  to 
moiften  their  breads  ;  without  which  they  are  liable  to 
a  fort  of  fuffocation,  from  the  ftrong  metallic  exhala- 
tions that  are  continually  proceeding  from  the  mines. 
In  Paraguay,  the  Jefuits  make  a  great  revenue  by  im- 
porting the  leaves  of  this  plant  into  many  countries, 
\mder  the  name  of  Paraguay  or  South  fea  tea,  which 
IS  there  drank  in  the  fame  manner  as  that  of  China  or 


Japan  is  with  us.     It  is  with  difficulty  preferved  in     CafTini. 
England.  V.^>/"^ 

CASSINI,  Johannes  Dominicus,  a  mod;  excellent 
aftronomcr,  was  born  at  Piedmont  in  1635^.  His  early 
proficiency  in  aftronomy  procured  him  an  invitation  to 
be  mathematical  profeflor  at  Bologna  when  he  was  no 
more  than  15  years  of  age  :  and  a  comet  appearing  in 
1652,  he  difcovered  that  comets  were  not  accidental 
meteors,  but  of  the  fame  natvu'e,  and  probably  govern- 
ed by  the  fame  laws,  as  the  planets.  In  the  fame  year 
he  folved  a  problem  given  up  by  Kepler  and  BuUialdus 
as  infolvable,  which  was,  to  determine  geometrically 
the  apogee  and  eccentricity  of  a  planet  from-  its  true 
and  mean  place.  In  1663,  he  was  appointed  infpedlor 
general  of  the  fortifications  of  the  callle  of  Urbino,  and 
liad  aftenvards  the  care  of  all  the  rivers  in  the  ecclefi- 
aftical  ftate  :  he  ftill  however  profecutcd  his  aftronomi- 
cal  ftudies,  by  difcovering  the  revolution  of  Mars  round 
his  own  axis  ;  and,  in  1666,  published  his  theory  of 
Jupiter's  fatellites.  Cafiini  was  invited  into  France  by 
Louis  XIV.  in  1669,  where  he  fettled  as  the  firft  pro- 
feflor in  the  royal  oblervator)-.  In  1677  he  dcmon- 
ftrated  the  line  of  Jupiter's  diurnal  rotation  ;  and  in 
1684  difcovered  four  more  fatellites  belonging  to  Sa- 
turn, Huygens  having  found  one  before.  He  inhabited 
the  royal  obfervatory  at  Paris  more  than  forty  years  ; 
and  when  he  died  in  17 1 2,  was  fuccccded  by  his  only 
fon  James  Caflini. 

Cassini,  jfiimes,  another  celebrated  aftronomer.  wa=. 
the  3-ounger  fon  of  the  former.  He  was  born  at  Paris, 
i8th  February  1677.  It  would  appear  that  his  early 
ftudies  were  conduiled  in  his  father's  houle,  where, 
from  the  purfuits  and  ftudies  of  his  father,  mathematics, 
and  their  appUcation  to  aftronomy,  it  is  probable,  were 
not  neglefted.  He  became  a  ftudent  aftecvards  at  the 
Mazarine  college,  at  the  time  that  the  celebrated  Va- 
rignon  was  profelTor  of  mathematics.  With  the  Efliit- 
ance  of  this  eminent  man  young  Caffini  made  Inch  prc- 
grefs,  that  at  1 5  years  of  age  he  fupported  a  mathema- 
tical thefis  with  great  honour.  At  the  age  of  17  lie 
was  admitted  a  member  of  the  Academy  of  Scier.ces ; 
and  the  fame  year  he  accompanied  his  father  ip  a  jour. 
ney  to  Italy,  where  he  afiifted  him  in  the  verification 
of  the  meridian  at  Bologna  and  other  nieafurements. 
After  his  return  he  pe'-formed  fimilar  operations  in  a 
journey  into  Holland,  and  he  difcovered  fome  errors  in 
the  meafure  of  the  earth  by  Snell,  the  refult  of  which 
was  communicated  to  the  Academy  in  1702.  In  1C96 
he  made  alfo  a  vifit  to  England,  where  he  was  made  a 
member  of  the  Royal  Society.  In  1712  he  fucceeded 
his  father  as  aftronomer  royal  at  the  obfervatory  of 
Paris.  In  17 1 7  he  gave  to  the  Academy  his  rcfearches 
on  the  diftance  of  tlie  fixed  ftars  ;  in  whicli  he  fliewed 
that  the  whole  annual  orbit,  of  near  200  millions  of 
miles  diameter,  is  but  as  a  point  in  comparifon  of  that 
diftance.  The  fame  year  he  communicated  alfo  his 
difcoveries  concerning  the  inclination  ot  the  orbits  of 
the  fatellites  in  general,  and  efpecially  of  thofe  of  Sa- 
turn's fateUites  and  ring.  In  1725  he  undertook  to 
determine  the  caufe  of  the  moon's  hbration,  by  which 
ihe  fhews  fometimes  a  little  towards  one  fide,  and  fome- 
times  a  little  on  the  other,  of  that  half  which  is  com- 
monly behind  or  hid  from  our  view. 

In  1-32  an  important  queftion  in  aftronomy  enga- 
ged 
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;ini;ii.  geJ  the  ingenuity  of  our  author.  His  father  had  de-  two 
~v~*  'termincd,  by  his  obfervatioiis,  that  the  planet  Venus  re- 
volved about  her  axis  in  the  fpace  of  23  hours;  and 
M.  Bianchini  had  publifhed  a  work  in  1729,  in  which 
he  fettled  the  period  of  the  fame  revolution  at  24  days 
8  hours.  ,Froni  an  examination  of  Bianchini's  obfer- 
vations  which  were  upon  the  fpots  in  Venus,  he  dif- 
covered  that  he  had  intermitted  his  obfervations  for  the 
ipace  of  three  hours,  from  which  caufe  he  had  probably 
jnillaken  new  fpots  for  the  old  ones,  and  fo  had  been 
led  into  the  millake.  He  alfo  determined  the  nature 
and  quantity  of  the  acceleration  of  the  motion  of  Ju- 
piter at  half  a  fecond  per  year,  and  of  that  of  the  re- 
tardation of  Saturn  at  two  minutes  per  year  ;  that 
thcfe  quantities  would  go  on  increafing  for  2000  years, 
and  then  would  decreafe  again.  In  1 740  he  publifh- 
ed his  Ailronomical  Tables,  and  his  elements  of 
Adronomy  ;  very  extenfive  and  accurate  works. 

Aftronomy  was  the  principal  objeft  of  our  author's 
confideration,  but  he  did  not  confine  himfelf  abfolutely 
to  that  purfuit,  but  made  occafional  excurilons  into 
other  lields.  We  owe  to  him  experiments  on  Eleftri- 
city.  Experiments  on  the  Recoil  of  Fire-anus ;  Re- 
fearches  on  the  Rife  of  the  Mercury  in  the  Barometer 
at  different  Heights  ;  Reflections  on  the  perfefting  of 
Burning-glaffes  ;  and  fome  other  memoirs. 

One  of  the  moil  important  objefts  of  the  French 
academy  was  the  meafurement  of  the  earth.  In  1669 
Picard  meafured  a  little  more  than  a  degree  of  hti- 
tude  to  the  north  of  Paris  ;  but  as  that  extent  appear- 
ed too  fmall  from  whicji  to  conclude  the  whole  circum- 
ference with  fufficient  accuracy,  it  was  refolved  to 
continue  that  meafurement  on  the  meridian  of  Paris  to 
the  north  and  the  fouth,  through  the  whole  extent  of 
the  countiy.  Accordingly,  in  1683,  the  late  M.  de 
la  Hire  continued  that  on  the  north  fide  of  Paris,  and 
the  older  Caflini  that  on  the  fouth  fide.  The  latter 
was  allifled  in  1700  in  the  continuation  of  this  opera- 
tion by  his  fon  our  author.  The  fame  work  was 
farther  continued  by  the  fame  academicians  ;  and 
linallv,  the  part  left  unfinifhed  by  Dt  la  Hire  in  the 
north  was  finillied  in  17 18  by  our  author,  with  the 
late  Jvlaraldi,  and  De  la  Hire  the  younger. 

Tliefe  operations  produced  a  conliderable  decree  of 
precifion.  From  this  meafured  extent  of  i\y.  degrees, 
it  appeared  alfo,  that  the  degrees  were  of  differert 
lengths  in  different  parts  of  the  meridian  ;  and  our 
author  concluded,  in  the  volume  publifhed  for  1718, 
that  they  decrcafed  more  and  more  towards  the  pole, 
and  that  therefore  the  figure  of  the  earth  was  that  of 
an  oblong  fpheroid,  or  having  its  axis  lonp;er  than  the 
equatorial  diameter.  He  alfo  meafured  the  perpendi- 
cular to  the  fame  meridian,  and  compared  the  meafured 
diflance  with  the  dilTerciites  of  longitude  as  before 
determined  by  the  eclipfes  of  Jupiter's  fatellite?  :  from 
which  he  concluded  that  the  length  of  the  degrees  of 
longitude  was  fmaller  than  it  would  be  on  a  fphere, 
%nd  that  therefore  again  the  figure  of  the  earth  was 
an  oblong  fpheroid,  contrary  to  tlie  determination  of 
Newton  by  the  theory  of  gravity.  Newton  was  in- 
deed of  all  men  the  moft  averfe  from  controverfy  ; 
but  the  other  mathematicians  in  Britain  did  not 
tamely  fubmit  to  conclufions  in  direft  oppofition  to 
the  fundamental  doArine  of  this  philofophcr.  The 
confequence  was,    that  the  French  govercmer.t  feut 
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different   fets   of  meafurers,    the  one   to  meafure  Caflini  dc 
a  degree  at  the  cqua'.or,  the  other  at  the  polar  circle  ;     "^  ^^^y- 
and  the  comparifon  of  the  whole  determined  the  figure 
to  be  an  oblate  fpheroid,   contrary  to  CafFini's  deter- 
mination. 

After  a  long  and  laborious  life,  James  CaflTini  died 
in  April  1756,  and  was  fucceeded  in  the  Academy  and 
Obfervatory  by  his  fecond  fon.  He  publiflied,  A  Troa- 
tif'c  on  the  Magnitude  and  Figure  of  the  Earth  ;  as  al- 
fo. The  Elements  or  Theory  of  the  Planets,  with 
Tables ;  befide  a  great  number  of  papers  in  the  Me- 
moirs of  the  Academy,  from  the  year  1699  to  1755. 
Ca^'Sini  ^e  Thury,  Cefar  Francois,  a  celebrated 
French  allronomer,  direftor  of  the  obfervatory,  and 
member  of  moft  of  the  learned  focieties  of  Europe, 
was  born  at  Paris  June  17,  1 714.  He  was  the  fecond 
fon  of  James  Caffini,  whofe  occupations  and  talents  he 
inherited  and  fupported  with  great  honour.  He  re- 
ceived his  firfl  leilons  in  aftronomy  and  mathematics 
from  MM.  Maraldi  and  Camus  ;  and  made  fuch  a  ra- 
pid progrcfs,  that  when  he  was  not  more  than  ten ' 
years  of  age  he  calculated  the  phafes  of  a  total  eclipfp 
of  the  fun.  At  the  age  of  eighteen  he  accompanied 
his  father  in  his  two  journeys  undertaken  for  drawing 
the  perpendicular  to  the  obfervatory  meridian  from 
Strafbourg  to  Breft.  A  general  chart  of  France  was 
from  that  time  devifed  ;  for  which  purpofe  it  was  necef- 
fary  to  traverle  the  country^  by  feveral  lines  parallel  and 
perpendicular  to  the  meridian  of  Paris.  Our  author 
was  charged  with  the  condudl  of  this  bufinefs  ;  in 
which  he  was  fo  fcrupulous  as  to  meafure  again  what 
had  been  meafured  by  his  father.  This  great  work  was. 
pybliflied  in  1 740,  with  a  chart  fliewing  the  new  me- 
ridian of  Paris,  by  two  different  feries  of  triangles,  paf- 
fing  along  the  fea  coafts  to  Bayonnc,  traverfing  the 
frontiers  of  Spain  to  the  Mediterranean  and  Antibes, 
and  thence  along  the  eaflern  limits  of  France  to  Dun- 
kirk, with  parallel  and  perpendicular  lints  defcribed  at 
the  dillanee  of  6000  toifes  from  one  another,  from  fide 
to  llde  of  the  country. 

Our  author  made  a  tour  in  1 741,  in  Flanders,  in  the 
train  of  tlie  king.  This  gave  rile,  at  his  Majefty's  in- 
ftance,  to  the  chart  of  France  ;  relative  to  which  CafTini 
publilheil  different  works,  as  well  as  a  great  number  ot 
the  fheets  of  the  chart  itfclf.  He  undertook,  in  I  761, 
an  expedition  into  Germany,  for  the  purpofe  of  con- 
tinuing to  Vienna  the  perpendicular  of  the  Paris  m.e- 
ridian  ;  to  unite  the  triangles  of  the  chart  of  France 
witii  the  points  taken  in  Genriany  ;  to  prepare  the 
means  of  extending  into  tli.at  country  the  fame  plan 
as  in  France  ;  and  thus  to  eftablifli  fucceffively  for  all 
Europe  a  moil  ufeful  uniformity.  Our  author  was  at 
Vienna  the  6th  of  June  1 76 1,  the  day  of  the  tranfit 
of  the  planet  Venus  over  the  fun,  of  which  he  cbferved 
as  mucii  as  the  ftatc  of  the  weather  would  permit  him 
to  do,  and  publifhed  the  account  of  it  in  his  Voyage 
en  Allemagne. 

Caflini,  always  meditating  the  perfeftion  of  his 
grand  defign,  profited  of  the  peace  of  1783  to  propofe 
the  joining  of  certain  points  taken  upon  the  Englifli 
coaft  with  thofe  which  had  been  determined  on  the 
coail  of  France,  and  thus  to  conneil  the  general  chart 
of  the  latter  with  that  of  the  Britifh  ifles,  as  he  had 
before  tinitcd  it  with  thofe  of  Flanders  and  Germany. 
The  propofal  was  favourably  received   by  the  Englifh 
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Cill'ioiiorus, government,    and  pr^.-fontly  carried  into  cfioft  uniler 
Calliopei...  t},g  (liredlion  of  tiie  Royal  Society,  by  the  late  General 

Between  the  years  1735  and  1770,  M.  Cafiini  pub- 
liflied,  in  the  vohiines  of"  Memoirs  of  the  French  /\e.i.. 
demy,  a  great  number  of  pieces,  confiding  chiefly  of 
agronomical  obfervations  and  quellions  ;  among  which 
are  refearches  concerning  the  parallax  of  the  dm,  the 
moon,  Mars  and  Venns ;  on  allronomical  refradions, 
and  the  effeft  caufed  in  tlieir  quantity  and  laws  by  the 
weather  ;  numerous  obfervations  on  the  obliquity  of 
the  ecliptic,  and  on  the  law  of  its  variations.  He  cul- 
tivated aftronomy  for  50  years,  the  moil;  important  for 
that  fcience  that  ever  elapfed  for  the  magnitude  and 
variety  of  objefts  ;  and  in  which  he  commonly  fullain- 
ed  a  principal  ihare. 

M.  Cafiini  was  of  a  very  (Irong  and  vigorous  confti- 
tution,  which  carried  him  through  tiie  many  laborious 
operations  in  geography  and  allronomy  which  he  con- 
ducted. An  habitual  retention  of  urine,  however,  ren- 
dered thelail  twelve  years  of  his  life  very  painful  and 
diilreffuig,  till  it  was  at  length  terminated  by  the  fmall- 
pox  the  4.th  of  September  1 784,  in  the  7 1  ll  year  of  his 
age.  He  was  fucceeded  in  the  academy,  and  as  di- 
reftor  of  the  obfervatory,  by  his  only  fon  John-Do- 
minic  Cafiini,  the  fourth  in  order  of  direcl  defcent  who 
has  filled  that  honourable  ftation.  Huttsn's  Math.  Diet. 

CASSIODORUS,  Marcus  Aurelios,  fecretary 
of  iiate  to  Theodoric  king  of  the  Goths,  was  born  at 
Squillace,  in  the  kingdom  of  Naples,  about  the  year 
470.  He  was  conful  in  514,  and  was  in  great  credit 
under  the  reigns  of  Athalaric  and  Yitiges  ;  but  at  70 
yeai'S  of  age  retired  into  a  monaftery  in  Calabria,  where 
-  he  amufcd  himfelf  in  making  fun  dials,  water-hour 
glaffes,  and  perpetual  lamps.  Pie  alfo  formed  a  libra- 
ry' ;  and  compofed  feveral  works,  tlie  beft  edition  of 
which  is  that  of  Father  Garet,  printed  at  Rouen  in 
1679.  Thofe  moft  efteemed  are  his  Divine  Inllitu- 
tions,  and  his  Treatife  on  the  Soul.  He  died  about 
the  year  562. 

CASSIOPEIA,  in  fabulous  hiilory,  wife  to  Ce- 
plieus  king  of  Ethiopia,  and  mother  ot  Andromeda. 
.She  thought  herfelf  more  beautiful  tlian  the  Nereides, 
who  defired  Neptune  to  revenge  the  affront  ;  fo  that 
he  fent  a  fea  moniler  into  the  country,  which  did  much 
harm.  To  appeaie  the  god,  her  daughter  Andromeda 
was  expofed  to  the  moniler,  but  was  refeued  by  Perfeus ; 
who  obtained  of  Jupiter,  that  Calfiopeia  might  be  placed 
after  her  death  among  the  ftars  :  hence  the  conitella- 
lion  of  that  name. 

Cassiopeia,  in  Aflronomy,  one  of  the  conftellations 
of  the  northern  hemifphere,  fituated  next  to  Cepheus. 
In  1572,  there  appeared  a  new  ftar  in  this  conflella- 
tion,  which  at  tirif  lurpaiTed  in  magnitude  and  brlght- 
ncls  Jupiter  himfelf:  but  it  diminilhed  by  degrees,  and 
at  lall  difappeared,  at  the  end  of  eighteen  months.  It 
alarmed  all  the  aftronomers  of  that  age,  many  of  whom 
wrote  dilTcrtations  on  it  ;  among  the  reft  Tyeho  Brahe, 
Kepler,  Maurulycus,  Lycctus,  Gramineus,  &.c.  Beza, 
the  landgrave  of  HcfFe,  Rofa,  &c.  wrote  to  prove  it  a 
comet,  and  the  fame  which  appeared  to  the  Magi  at 
the  birth  of  Jefus  Chrlil,  and  that  it  came  to  declare 
his  fecond  coming;  tliey  were  anfwered  on  this  fub- 
jcd  by  Tyeho.     The  liars  in  the  conflcUation  Cafiic- 
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peia,  in  Ptolemy's  catalogue,  are  13;  in  Hcvclius's, 
33  :  in  Tycho's,  46  ;  But  in  the  Britannic  catalogue 
Mr  Flamltead  makes  them  55. 

CASSIS,  in  antiquity,  a  plated  or  metalline  helmet  ; 
different  from  the  ^alea,  which  was  of  leather. 

CASSITERiA,  in  the  hiflory  of  foffils,  a  genus 
of  crvllals,  the  figures  of  which  are  influenced  by  an 
admixture  of  fome  particles  of  tin. 

llie  cafTiteria  arc  of  two  kinds  ;  the  whitifli  pellu- 
cid cafliterion,  and  the  brown  caffiterion.  The  firit 
is  a  tolerably  bright  and  pellucid  cryllal,  and  feldom 
fubjecf  to  the  common  blemiflies  of  cryflal  ;  it  is  of  a 
porfeft  and  regular  form,  in  the  figure  of  a  quadrila- 
teral pyramid  :  and  is  found  in  Dtvonfhire  and  Cornwall 
principally.  The  brown  caffiterion  is  like  the  former 
in  figure  :  it  is  of  a  very  fmooth  and  gloffy  furface, 
and  is  alfo  found  in  great  plenty  in  Devonlhire  and 
Cornwall. 

CASSITERIDES,  in  Ancient  Geography,  a  cluf- 
ter  of  iflands  to  the  weft  of  the  Land's  End ;  oppofite 
to  Ccltiberia,  (Pliny)  ;  famous  for  their  tin,  which  he 
calls  cnndidum  fylunihum,  formerly  open  to  none  but  the 
Phoenicians,  who  alone  carried  on  this  commerce  from 
Gades,  concealing  the  navigation  from  the  reft  of  the 
world,  (Strabo).  The  appellation  is  from  Cajfiteros,  the 
name  for  tin  in  Greek.  Now  thought  to  be  the  Scilly 
iflands,  or  Sorlings,  (Camden). 

CASSIUS,  Spurius,  a  renowned  Roman  general 
and  conful,  whofe  enemies  accufing  him  of  afpiring  t(i 
royalty,  he  was  thro\\'n  down  from  the  Tarpeian  rock 
485  years  before  Chrifl  ;  after  having  thrice  enjoyed 
the  confular  dignity,  been  once  general  of  the  horfe 
under  the  firft  dictator  that  was  created  at  Rome,  and 
twice  received  the  honour  of  a  triumph. 

Cassius,  Longinu.!,  a  celebrated  Roman  lawv'er, 
flourilhed  113  years  before  Chrift.  He  was  fo  in- 
flexible a  judge,  that  his  tribunal  was  called  the  Rock 
of  the  i7ii[)eached.  It  is  from  the  judicial  feverity  pf 
this  Caffius,  that  very  fevere  judges  have  been  called 
CaJJiani. 

Cassius,  Caiur,  one  of  the  murderers  of  Julius 
Crefar  :  after  his  defeat  by  Mark  Antony  at  the  battle 
of  Pliilippi,  he  ordered  one  of  his  freed  men  to  put 
him  to  death  with  his  own  fword,  41  years  before 
Chrift.      See  RoME- 

CASSOCK,  orCAssuLA,  a  kind  of  robe  or  gown, 
worn  over  the  reft  of  the  habit,  particularly  by  the 
clergy.  The  word  caffock  comes  from  the  French 
ca[Jaque,  a  horfeman's  coat. 

CASSONADE,  in  commerce,  caflc-fugar,  or  fngar 
fut  into  caflcs  or  chefts,  after  the  flrft  purification,  but 
which  has  not  been  refined.  It  is  fold  either  in  pow, 
der  or  in  lumps  ;  the  v.hiteft,  and  that  of  which  the 
lumps  are  largeft,  is  tiie  bell.  Many  imagine  it  to 
fweeten  more  than  loaf  fugar  ;  but  it  is  certain  that  it 
yields  a  great  deal  more  fcum. 

CASSOWARY.  See  Struthio,  OR.MTHOLOGy 
Index. 

CASSUMAR,  in  the  Materia  Medina,  a  root  re- 
fembling  that  of  zedoary. 

It  is  cardiac  and  fudorific,  and  famous  in  nervous 
cafes;  it  is  alfo  an  ingredient  in  many  compofitions, 
and  is  prtfcribed  in  powders,  bolufes,  and  infufions. 
Its  dofe  is  from  five  to  fifteen  grains. 

'  CASSUMBAZAH, 
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zar 
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CASSUMBAZAR,  a  town  ff  I..Jia  in  Afia,  litu- 
ated  on  the  river  Ganges,  in  tlic  province  of  Bengal. 
E.'Long.  37.  and  N.  Lat.  24. 

CAST  is  peculiarly  ufcd  to  rfi>nr>t<"  a  figure  or  fmall 
ftatue  Oi  ^.;.,;.u. 

Cast,  among  k.:        -  'ibcs  of  \v;i^: 

fitted  111  divers  parts  of  ?.  1  \c.;\:u  li  tiia  -...me  matter; 
bv  means  of  which,  when  the  wax  of  the  mould  is  re 


mifmg  talents,  he  placed  him  under  the  care  of  the   Caftagno 
beft  mailers  who  were  at  that  time  in  Florence.     An-    _  .  H. 
drea  diligently  purfucd  his  ftudies,  devoted  himfelf  en-  i^iy^,Jj 
tirely  to  pradlice  under  the  diredlion  of  his  inftrudlors, 
became  particularly  eminent  in  defign,  and   in   a  few- 
years  made  fo  great  a  progrefs,  that  he  found  as  much 
employment  as  he  could  poflibly  execute.    He  painted 
only  in  dillemper,  and  frefco,  with  a  manner  of  colour- 


moved,  the  melted  metal  is  conveyed  into  all  the  paxts  ing  that  was  not  very  agreeable,  being  rather  dry  and 

whi^h  the  wax  before  ^pofiefTV,'^.  hard,  till  he  learned  the  fecret  of  painting  in  oil  from 

Qaii,  a"To  detclcs  a  cylinurlcaJ  piece  of  brafs  or  Domenieo  Venetiano,  who  had  derived  his  knowledge 
copper,  flit  in  two,  lengtbvyilc,  uied  by  the  founders  of  that  new  difcovery  from  Antonello  da  Mefiiua. 
in  fand,  to  form  a  canal  or  conduit  in  their  moulds,  Andrea  was  the  firll  of  the  Florentine  artifts  who 
whereby  the  metal  may  be  conveyed  to  the  different  painted  in  oil ;  but  although  he  was  in  the  higheft  de- 
pieces  intended  to  be  cart.  gree  indebted  to  Domenieo  for  difclofmg   the  fecret, 

Cast,  among  plumbers,  denotes  a  little  brazen  fun-  yet    he  fecretly  envied    the  merit   of    the   man  who 

nel  at  one  end  of  a  mould,  for  cafting  pipes  without  taught  him  the  art ;  and  becaufe  his  own  works  feem- 

foldering,  by  means  of  which  the  melted  metal  is  pour-  ed  to  be  much  lefs  admired  than  thofe  of  Domenieo, 

cd  into  the  moidd.  he   determined  to  affaffinate  his  friend    and  benefac- 

Cast,   or  Cqfle,  in  fpeaking  of  the  eaftcrn  affairs,  tor.     He  executed  his  defign  with  the  utmoft  ingra- 

dcnotes   a  tribe,  or   number  of  families,  of  the  fame  titude  and  treachery  (for  Domenieo  at  that  time  lived 

rank  and  profeffion.     The  divifion   of  a  nation   into  with  him,  and  painted  in  partnerftiip  with  him),  and 

calls  chiefly  obtains  in  the  dominions  of  the   Great  he  ftabbcd  him  at  a  corner  of  a  ftreet  fo  fecretly,  that 

Mogul,  kingdom  of  Bengal,  ifland  of  Ceylon,  and  the  he  cfcaped,  unubfervcd  and   uufufpefted,  to  his  own 

great   peninfula   oppofite  thereto.     In  each   of  thefe  houfe,  where  he  compofedly  fat  down  to  work  ;  and 

there  are,   according  to  Father  Martin,  four  piincipal  thither  Domenieo  was  foon  after  conveyed,   to  die  in 

calls,  viz.  the  call  of  the  bramins,  which  is  tiie  full  the  arms  of  his  murderer.     The  real  author  of  lo  in. 


and  mod  noble  ;  the  call  of  the  rajas,  or  princes,  who 
pretend  to  be  defcendcd  from  divers  royal  families  ; 
the  call  of  the  chouires,  which  comprehends  all  the 
artificers;  and  that  oi  the  pnrias,  the  lowell  and  moll 
contemptible  of  all  :  though  Henry  Lord,  it  mull  be 
obferved,  divides  the  Indians  about  Surat  into  ionr  cqfls, 
fomewhat   differently  from  Martin,  viz.  into  bramins. 


human  a  tranfadlion  was  never  difcovered,  till  An- 
drea, through  remorfe  of  confcience,  difclofed  it  on  his 
death-bed,  in  1480.  He  finifhed  feveral  confiderable 
works  at  Florence,  by  which  he  gained  great  riches, 
and  as  great  a  reputation  ;  but  wlien  his  villainous 
mifconduCt  became  public,  his  memoiy  was  ever  after 
held  in  the  utmoft  deteilation.     The  moil  nott-dwork 


or  priefts  ;  Ci/.'/(?/-)',  or  foldiers  ; y/ji/rt'irz'f rj,  which  we  call  of  this  mafter  is  in  the  hall  of  juilice  at  Florence, 
banians,  or  merchants ;  and  wy/e,  the  mechanics  or  reprcfenting  the  execution  of  the  confpirators  againft. 
artificers.      Every  art  and  trade  is  confined  to  its  pro-     the  houfe  of  Medieis. 


per  cq/?,  nor  is  allowed  to  be  exercifed  by  any  but  thofe 
whofe  fathers  profeffed  the  fame.  So  that  a  tailor's 
ion  can  never  rife  to  be  a  painter,  nor  a  painter's  fon 
fall  to  be  a  tailor ;  though  there  are  fome  employ- 
ments that  are  proper  to  all  the  cafts,  e.  g.  every  body 
may  be  a  foldier  or   a  merchant.     There  are  alfo  di- 


CASTALIAN  spring.     See  Castalius. 

CASTALIO,  Sebastian,  was  born  at  Chatillon, 
on  the  Rhone,  in  the  year  1515.  Calvin  conceived 
fuch  an  elleem  and  friendibip  for  him,  during  the  ftay 
he  made  at  Strafburg  in  1540  and  1541,  that  he  lodg- 
ed him  fome  days  at  his  houfe,  and  procured  him  a  re- 


vers  cafts  which  are  allowed  to  till  the  ground,  but  not  gent's  place  in  the  college  of  Geneva,  Caftalio,  after 
all.  The  caft  of  parias  is  held  infamous,  infomuch  continuing  in  this  office  near  three  years,  was  forced 
that  it  is  a  difgrace  to  have  any  dealings  or  converfa-  to  quit  it  in  the  year  1544,  on  account  of  fome  par- 
tion  with  them  ;  and  there  are  fome  trades  in  the  caft  ticular  opinions  which  he  held  conceriung  Solomon's 
of  fZio.v/rfj-,  which  debafe  their  profeffors  almoft  to  the  Song,  and  Chrift's  defcent  into  hell.  He  retired  to 
fame  rank.  Thus  flioeraakers,  and  all  artificers  in  lea-  Bafil,  where  he  was  made  Greek  profedor,  and  died 
thcr,  as  alfo  fifliermen,  and  even  fhepherds,  are  reputed  in  that  place  in  1564,  aged  48.  He  incurred  the 
no  better  than /)(7/-/i7j-.  high  difpieafure  of  Calvin  and  Theodore  Bcza,  for 
CASTAGNO,  Andrea  Dal,  hiftorical  painter,  differing  with  them  concerning  predeftination  and  the 
was  bom  at  a  fmall  village  called  Cajlagno,  belonging  punilhment  of  heretics.  His  works  are  very  confi- 
to  the  territory  of  Tufcany,  i;i  1409  :  and  being  de-  derablc  both  on  account  of  their  quality  and  number, 
prived  of  his  parents,  was  employed  by  his  uncle  to  In  1545,  he  printed  at  Bafil  four  books  of  dialogues, 
attend  the  herds  of  cattle  in  the  fields  ;  but,  hav'ng  contairiing  the  principal  hiftories  of  the  Bible  in  ele- 
accidentally  feen  an  ordinary  painter  at  work  in  the  gant  Latin  ;  fo  that  youth  might  thereby  mnke  a  pro- 
country,  he  obferved  him  for  fome  time  with  furprife  ficiency  in  piety  and  in  the  Latin  tongue  at  the  fame 
and  attention,  and  afterwards  made  fueh  efforts  to  imi-  time.  But  his  principal  work  is  a  Latin  and  French 
tate  him,  as  aftoniflied  all  who  faw  his  prcduftions.  tranflation  of  the  Scripture.  He  began  the  Latin 
The  extraordinary  genius  of  Andrea  became  at  laft  a  tranflation  at  Geneva  in  1542,  and  finiflied  it  at  Baiil 
common  topic  of  difcourfe  -in  Florence;  and  fo  far  in  1550.  It  was  jointed  at  Bafil  in  1551,  and  dedi- 
excited  the  curiofity  of  Bernardetto  de  Medici,  that  cated  by  the  author  to  Edward  VI.  king  of  England, 
he  fent  for  Aadrea :  and  perceiving  that  he  had  pro-  The  French  verfion  was  dedicated  to  Henry  II.  of 

France, 
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Caftalius  France,  aim  printed  at  Liifil  in  1555.  Tiie  fault  which 
has  bi.'cn  moll  generally  condcmr.cd  in  his  Latin  tranf- 
lation,  is  the  afTeftalioii  of  iifing  only  cladical  terms. 
•'  CASTA  LI  US  FON-  s  ( Strabo,  Paufaiiias ) ;  Cajlalia, 
(Pindar,  Virgil);  A  fountain  at  the  foot  of  Mount 
Parnaffus,  in  Phocis,  near  the  temple  of  Apollo,  or 
near  Delphi ;  facred  to  the  Mufes,  tlience  called  Ca- 
Jlatides.  Its  murmurs  were  thought  prophetic,  (Non- 
nius,  Lucian.)  Seethe  articles  Delphi  and  Par- 
nassus. 

CASTANEA.     See  Fagus,  Botany  Index. 

CASTANETS,  Castacnettes,  or  Castanet- 
TAS,  a  kind  of  mufieal  inftniment,  wherewith  the 
Moors,  Spaniards,  and  Bohemians,  accompany  their 
dances,  farabands,  and  guitars.  It  confiils  of  two 
little  round  pieces  of  wood  dried,  and  hollowed  in 
manner  of  a  fpoon,  the  concavities  whereof  arc  placed 
on  one  another,  faftened  to  the  thumb,  and  beat  from 
time  to  time  with  the  middle  fnl;jer,  to  direct  their 
motion  and  cadences.  The  cnfta?iels  may  be  beat 
eight  or  nine  times  in  the  fpace  of  one  meafure,  or  fc- 
cond  of  a  minute. 

CASTANOVITZ,  a  town  of  Croatia,  fituated  on 
the  river  Unna,  which  divides  Chriilendom  from  Tur- 
key. E.  Long.  17.  20.  N.  Lat.  45.  40.  It  is  fub- 
jeft  to  the  houfe  of  Auftria. 

CASTEL,  Lewis  B ertrand,  a  learned  Jefuit,  was 
born  at  Montpelier  in  1688,  and  entered  among  the 
Jefuits  in  1703.  He  ftudied  polite  literature  in  his 
youth  ;  and  at  length  applied  himfelf  entirely  to  the 
ftudy  of  mathematics  and  natural  philofophy.  He 
diflinguillied  himfelf  by  writing  on  gravity  ;  the  ma- 
thematics ;  and  on  the  mufic  of  colours,  a  very  whim- 
fical  idea,  which  he  took  great  pains  to  reduce  to 
praftice.  His  piece  on  gravity,  entitled  Traite  de  la 
Penfateur  univerfelle,  was  printed  at  Paris  in  1724. 
He  afterwards  publilhed  his  Mathcmatique  univerfelle  ; 
which  occafioned  his  being  imanimoufly  chofen  a  fel- 
low of  the  Royal  Society  of  London,  without  the 
lead  folicitation.  He  was  alfo  a  member  of  the  aca- 
demies of  Bourdeaux  and  Rouen  :  but  his  Clavecin 
oculaire  made  the  mod  noife  ;  and  he  fpent  much 
time  and  expence  in  making  an  harpfichord  for  the 
eye,  but  without  fuccefs.  He  alio  wrote  for  and 
againll  Sir  liaac  Newton,'  and  publiihed  feveral  other 
works  ;  the  principal  of  v/hich  are,  LePlan  dti  Matkema- 
tique  obregt'e,  and  a  trentife  entitled  Optiqiie  des  Couleurs. 
He  led  a  very  exemplary  hfe,  and  died  in  1757. 

CASTEL  AM  A  R  A,  a  town  of  Italy,  in  the  king- 
dom of  Naples,  and  the  Hither  Principato,  with  a 
hilhop's  fee,  and  a  good  harbour.  E.  Long.  14.  15. 
N.  Lat.  41.  40. 

CASTEL-ARAG0NE3E,  a  flrong  town  of  Italy,  in 
the  illand  of  Sardinia,  with  a  bifhop's  fee,  and  a  good 
harbour.  It  is  feated  on  the  N.  W.  coaft  of  the  ifland, 
in  E.  Long.  S.  57.  N.  Lat.  40.  56. 

CASTEL-Brfl«fo,  a  town  of  Portugal,  and  capital 
of  the  province  of  Beira  ;  feated  on  the  river  Lyra, 
35  miles  N.  W.  of  Alcantara.  W.  Long.  8.  o.  N. 
Lat.  39,  35.  r       ■       .r 

CASTtu-  Franco,  a  very  fmall,  but  well  fortified  fron- 
tier town  of  the  Bolognefe,  in  Italy,  belonging  to  the 
Pope. 

C&sT^-L-de-Vide,  a  fmall  ftrong  town,  of  Alenttjo. 
Vol.  V.  Part  I. 
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It  was  taken  by  Philip  V.     W.  Long.  6.  25.  N.  Lat.     Caficl 

39-   "S-  -  „      .       .     ^      ,      .       ,        Caftellani 

CASTEL-Fy«/,  a  town  ot  Spain,  in  Catalonia,  ieat-  , 

ed  on  an  inaccelTible  eminence,  between  Giionne  and 
Campredon,  about  15  miles  from  each,  and  near  the 
river  Fulva. 

CASTEh-Gandulfllto,  a  town  of  Italy,  in  the  territoiy 
of  the  church,  with  a  callle,  to  which  the  pope  retires 
in  the  fummer  feafon  ;  10  miles  S.  by  E.  of  Rome. 
E.  Long.  12.  46.  N.  Lat.  41.  44. 

Castel-A'oho,  a  ftrong  town  of  Dalmatia,  ful>je£l 
to  the  Venetians  ;  feated  on  the  gulf  of  Cataio,  ii» 
E.  Long.  iS.  45.  N.  Lat.  42.  2J. 

CA&TEL-Rodrigo,  a  town  of  Portugal,  in  the  pro- 
vince of  Tra-los-Montes,  in  V/.  Long.  7.  i.  N.  Lat. 
41.  o. 

C  AST EL-Novo-de-Car/agnana,  a  town  of  Italy,  in  the 
Modenefe,  with  a  ftrong  fortrefs.  It  is  the  capital  of 
the  valley  of  Carfagnana,  and  feated  on  the  river  Ser- 
chio,    17  miles  above  Lucca. 

Cast  EL- del-Ovo,  a  fmall  idand  in  the  Tufcan  fea, 
in  the  gulf  of  Naples,  near  a  town  of  that  name,  to 
which  it  is  joined  by  a  ftone  bridge.  The  fortrefs  is 
called  Caftel  del  Ovo,  in  which  there  is  always  a  good 
gai-rifon . 

CASTELBAR,  a  town  of  Ireland,  in  the  county 
of  Mayo,  and  province  of  Connaught,  35  miles  N.  of 
Galway.      W.  Long.  9.  25.  N.  Lat.  53.  45. 

CASTELL,  Edmund,  D.  D.  a  learned  Englifti  di- 
vine of  the  I  7th  century,  diftinguiftied  by  his  &ill  in 
the  eaftcrn  languages.  He  was  educated  at  Cam- 
bridge ;  where  he  was  mafter  of  Catharine  hall,  and 
Arabic  profeffor  ;  and  was  at  length  canon  of  Canter- 
bury. He  had  the  greateft  (liare  in  the  Polyglott  Bible 
of  London  ;  and  wrote  xhtHeptaglottoii  pro  femptem  0- 
rientahbus,  &c.  On  this  excellent  work,  which  occu- 
pied a  great  part  of  his  life,  he  beftowed  incredible 
pains  and  expence,  even  to  the  breaking  of  his  confti- 
tution,  and  exhaufting  of  his  fortune,  having  expended 
no  lefs  than  i2,oocl.  upon  that  work.  At  length, 
when  it  was  printed,  the  copies  remained  unfold  upon 
his  hands.  He  died  in  1 685  ;  and  lies  buried  in  the 
churchyard  of  Higham  Gobyon  in  Bedfordftiire.  of 
which  he  was  reftor.  It  appears  from  the  infcription 
on  his  monument,  which  he  erefted  in  his  lifetime,  that 
he  was  chaplain  to  Charles  II.  He  bequeathed  all  his 
oriental  manufcripts  to  the  univerfity  of  Cambridge,  on 
condition  that  his  name  fliould  be  written  on  every  co- 
py in  the  colleftion. 

CASTELLA,  a  town  of  the  Mantuan,  in  Italy, 
about  five  miles  north  caft  of  the  city  of  Mantua. 
E.  Long.  II.  15.  N.  Lat.  45.  30. 

CASTELLAN,  the  name  of  a  dignity  or  charge 
in  Poland  :  The  caftellans  are  fcnators  of  the  king- 
dom, but  fenators  only  of  the  lower  clafs,  who,  in 
diets,  fit  on  low  feats,  behind  the  palatines,  or  great 
fenators.  They  are  a  kind  of  lieutenants  of  provinces, 
and  command  a  part  of  the  palatinate  under  the  palatine. 
CASTELLANY,  the  territory  belonging  to  any 
city  or  town,  chiefly  ufed  in  France,  and  Flanders  : 
Thus  we  fav,  the  cattellany  of  Lifle,  Ypres,  &c. 

CASTELLA RIUS,  the  keeper,  or  curator,  of 
a  caftellum.  Gruter  gives  an  ancient  fepulchial  in- 
fcription in  racmorv  of  a  cnjlellanus. 

'      H  h         CASTELLATIO, 
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CASTELLATIO,  in  middle-age  writers,  the  aft     markets,  and  all  kinds  of  rural  fccnes.     By  this  maficrCaftiglione- 


Caftellatio 

J,  . .  j) .       of  building   a   caftle,  or  of  fortifying   a  houfe,    and     we  have  alfo  a  great  number  of  etchings,  which  arc  all     „  a-.. 
■,^^5^^' rendering  it  a  caftle. — By  the  ancient   Engli(h  laws,     fpirited,  free,  and  full  of  talle.     The  eiTcft  is,  in  gene- , 

caftellation  was  prohibited  without  the  king's   fpecial     ral,  powerful  and  pleafing  ;  and  inany  of  them  have  a        '^^ 
licenfc 


CASTELLl,  Bernard,  an  Itahan  painter,  was 
born  at  Genoa  in  1557  ;  and  excelled  in  colouring  and 
in  portraits.  He  was  the  intimate  friend  of  TafTo,  and 
took  upon  himfelt  the  taflc  of  defigning  and  etching 
the  figures  of  his  Jerufalem  Dehvered.  He  died  at 
Genoa  in  1629. 

Valerio  Caftelli,  one  of  his  fons,  was  born  at  Ge- 
noa in  1625,  and  fui-pafled  his  father.  He  particu- 
larly excelled  in  painting  battles  ;  which  he  compofed 
with  fpirit,  and  executed  them  with  fo  pleafing  a  va- 
riety, and  fo  great  freedom  of  hand,  as  gained  him 
univerfal  applaufe.  His  horfes  are  admirably  drawn, 
thrown  into  attitudes  that  are  natural  and  becoming, 
full  of  motion,  attion,  and  life.  In  that  ftyle  of 
painting  he  ftiowed  all  the  fire  of  Tintoretto,  united 
with  the  fine  tafte  of  compofition  of  Paolo  Veronefe. 
He  died  in  1659.  The  works  of  this  mafter  are  not 
very  frequent  ;  but  they  are  defervedly  held  in  veiy 
high  efteem.  It  is  believed  that  a  greater  number  of 
his  eafel  piftures  are  in  the  colleftions  of  the  nobihty 
and  gentry  of  England,  than  in  any  other  part  of 
Europe. 

CASTELLORUM  operatio,  caftle  work,  or 
fervice  and  labour  done  by  inferior  tenants  for  the 
building  and  upholding  of  caftles  of  defence  ;  towards 
which  fome  gave  perfonal  afliftance,  and  others  paid 
their  contributions.  This  was  one  of  the  three  necef- 
fary  charges  to  which  all  lands  among  the  Anglo-Sax- 
ons were  exprefsly  fubjeft. 

CASTELVETRO,  Lewis,  a  native  of  Modena, 
of  the  1 6th  century,  famous  for  his  Comment  on  Arlf- 
totWs  Poetics.  He  was  profecuted  by  the  inquifition 
for  a  certain  book  of  Melantthon,  which  he  had  tranf- 
lated  into  Italian.  He  retired  to  Bafil,  where  he 
died. 

CASTIGATION,  amongthe  Romans,  the punifii- 
ment  of  an  offender  by  blows,  or  beating  with  a  wand 
or  fwitch.  Caftigation  was  chiefly  a  military  punilh- 
ment  ;  the  power  of  inflitling  of  which  on  the  foldiery 
was  given  to  the  tribunes.  Some  make  it  of  two 
kinds  ;  one  with  a  ftick  or  cane,  called  fujligatio :  the 
other  with  rods,  czWed ^age//atio  :  the  latter  was  the 
moft  diflionourable. 

CASTIGATORYyir  Scolds.  A  woman  in- 
di£tcd  for  being  a  common  fcold,  if  convifted,  fliall  be 
placed  in  a  certain  engine  of  correction,  called  the 
trebucket  cajllgatory,  or  cuciingjlool  ^  which,  in  the 
Saxon  language,  fignifies  the  fcoldtng  Jlool ;  though 
now  it  is  frequently  corrupted  into  the  ducking  Jlool ; 
becaufe  the  refidue  of  the  judgment  is,  that  when  {lie 
is  placed  therein,  (he  (hall  be  plunged  in  water  for  her 
punilhment. 

CASTIGLIONE,  Giovanni  Benedetto,  a  ce- 
lebrated painter,  was  born  at  Genoa  in  161 6.  His 
firft  mafter  was  Glo-Battifta  Paggi.  Afterwards  he 
ftudied  under  Andrea  Ferrari;  and  laftly  perfeftedhim- 
lelf  from,  the  inftruftions  of  Anthony  Vandyck,  who 
at  that  time  refided  at  Genoa.  He  painted  portraits, 
hiftorical  pieces,  landfcapes,  and  caftles  ;  in  the  latter  of 
•which  he  is  faid  chiefly  to  have  excelled  ;  as  alfo  in  fairs. 


more  harmonized  and  finilhcd  .appearance  than  is  ufual 
from  the  point,  fo  little  affifted  by  the  graver.  His 
drawing  of  the  naked  figure,  though  by  no  means  cor- 
reft,  is  notv.'ithftanding  managed  in  a  {lyle  that  indi- 
cates the  hand  of  the  mafter. 

His  fon,  Francefco,  was  bred  under  himfelf,  and  ex- 
celled in  the  fame  fubjedls  ;  and  it  is  thought  that  many 
good  paintings  which  are  afcribed  to  Benedetto,  and 
are  frequently  feen  at  iales,  or  in  modern  coUeftions, 
are  copies  after  him  by  his  fon  Francefco,  or  perhaps 
originals  of  the  younger  Cafliglione. 

Castiglione,  a  fmall  but  ftrong  town  of  Italy, 
in  Mantua,  with  a  caftle.  It  was  taken  by  the  Ger- 
mans in  1 70 1,  and  the  French  defeated  the  Imperial- 
itts  near  it  in  1706.     E.  Long.   10.  29.   N.  Lat.  43. 

23- 

CASTIGLIONI,  Balthazar,  an  eminent  Italiart 
nobleman,  defcended  from  an  illuftrious  and  ancient 
family,  and  born  at  his  own  villa  at  Cafalico  in  the 
duchy  of  M;lan  in  1478.  He  ftudied  painting,  fculp- 
ture,  a.:d  architecture,  as  appears  from  a  book  he 
wrote  in  favour  cf  thefe  arts  ;  and  excelled  fo  much 
in  them,  that  Raphael  Urbino,  and  Buonaroti,  though 
incomparable  artiils,  never  thought  their  works  com- 
plete, without  the  approbation  of  Count  Caftiglioni. 
When  he  was  26  years  of  age,  Guido  Ubaldo,  duke 
of  Urbino,  fent  him  ambaffador  to  Pope  Julius  II. 
He  was  fent  upon  a  fecond  embaffy  to  Louis  XII.  oi 
France,  and  upon  a  third  to  Henry  VII.  of  England. 
After  he  had  defpatched  his  bufinefs  here,  he  return- 
ed, and  began  his  celebrated  work,  entitled  the  Cour- 
tier ;  which  he  completed  at  Rome  in  151 6.  This 
work  is  full  of  moral  and  pohtical  inftruftion  :  and  if 
we  feek  for  the  Italian  tongue  in  perfeftion,  it  is  faid 
to  be  no  where  better  found  than  in  this  performance. 
A  verfion  of  this  work,  together  with  the  original 
Italian,  was  publiflied  at  London  in  1727,  by  A.  P. 
Caftiglioni,  a  gentleman  of  the  fame  family,  who  re- 
fided there  under  the  patronage  of  Dr  Giblon,  biftiop 
of  London.  Count  Caftiglioni  was  fent  by  Clement 
VII.  to  the  court  of  the  emperor  Charles  V.  in  quahiy 
of  legate,  and  died  at  Toledo  in  1529. 

CASTILE,  New,  or  The  Kingdom  of  Toledo, 
a  province  of  Spain,  bounded  on  the  north  by  Old 
Caftile,  on  the  eaft  by  the  kingdoms  of  Airagon  and 
Valencia,  on  the  (outh  by  thofe  of  Murcia  and  Anda- 
lufia,  and  on  the  weft  by  the  kingdom  of  Leon.  It 
is  divided  into  three  parts  ;  Argaria  to  the  north, 
Mancha  to  the  eaft,  and  Sierra  to  the  fouth.  Madrid 
is  the  capital.  Both  thefe  provinces  are  very  well  wa- 
tered with  rivers,  and  the  air  is  generally  pure  and. 
healthy  ;  but  the  land  is  mountainous,  drv,  and  uncul- 
tivated, through  the  lazinefs  of  the  inhabitants.  The 
north  part  produces  fruits  and  wine,  and  the  fouth 
good  paftures  and  fine  wool.  Thefe  provinces  ar"e  di- 
vided by  a  long  chain  of  mountains,  which  run  from 
eaft  to  weft. 

Castile,  OJJ,  a  province  of  Spain,  with  the  title 
of  a  kingdom.  It  is  about  192  miles  in  length,  and  1 15 
in  breadth  ;  bounded  on  the  fouth  by  New  Caftile, 
on  the  eall  by  Arragon  and  Navarre,  on  the  north  bv 

Bifcay 


CAS 


[     243     ] 


CAS 


Bifcay  and  A-ftm-ias,  and  on  the  well  by  the  kingdom 
of  Leon.      Biirg^os  is  the  capital  town. 

CiSTiLE-c/if-Oro,  a  large  and  fertile  country  in 
Sonth  America,  lying  to  tlie  weft  of  the  Oroonoko.  It 
comprehends  eight  governments  ;  viz.  Terra  Firma, 
Proper  Carthagena,  St  Martha,  Rio  de  la  Hacha,  Ve- 
nezuclla,  New  AndahUia,  Popayan,  and  the  kingdom 
of  New  Granada. 

CASTILLAN,  or  CASTii,LANE,a  gold  coin  cur- 
rent in  Spain,  and  worth  fourteen  rials  and  fixteen 
deniers. 

Castillan,  is  alfo  a  weight  ufed  in  Spain  for  weigh- 
ing gold.  It  is  a  hundredtli  part  ot  a  pound  Spaiiilh 
weight.  \VTiat  they  commonly  call  a  weight  of  gold 
in  Spain  is  always  underltood  of  the  caftillan. 

CASTILLARA,  a  town  of  the  Mantuan  in  Italy, 
fituated  fix  miles  north-eall  of  the  city  of  Mantua. 
E.  Long.  II.  25.  N.  Lat.  45.  20. 

CASTILLON,  a  town  of  France,  in  the  depart- 
ment  of  Gironde,  fituated  on  the  river  Dordogne,  16 
miles  eaft  of  Bourdeaux.  W.  Long.  2.  40.  N.  Lat.  44. 

JO- 
CASTING,  in  foundry,  the  running  of  metal  into 
a  mould,  prepared  for  that  purpofe. 

Casting  of  Metals,  of  Letters,  Bells,  &c.  See  the 
article  Foundry. 

Casting  in  Sand  or  Earth,  is  the  running  of  me- 
tals between  two  frames,  or  moulds,  filled  with  fand  or 
earth,  wherein  the  figure  that  the  metal  it:  to  take  has 
been  imprelTc-d  en  creux,  by  means  of  the  pattern. 

Casting,  amor.g  fculptors,  implies  the  takingof calls 
and  impreflions  of  figures,  bufts,  medals,  leaves,  &c. 

The  method  of  taking  of  cafts  of  figures  and  bulls 
is  moil  generally  by  the  ufe  of  plalter  of  Paris,  i.  e. 
alabafter  calcined  by  a  gentle  heat.  The  advantage  of 
ufing  this  fubftance  preferably  to  others  is,  that  not- 
withltanding  a  flight  calcination  reduces  it  to  a  pul- 
verine  ftate,  it  becomes  again  a  tenacious  and  cohering 
body,  by  being  moillened  with  water,  and  afterwards 
fuffered  to  dry  ;  by  which  means  either  a  concave  or 
a  convex  figure  may  be  given  by  a  proper  mould  or 
model  to  it  when  v.et,  and  retained  by  the  hardnefs 
it  acquires  when  dry :  and  from  thefe  qualities,  it  is 
fitted  for  the  double  purpofe  of  making  both  cafts,  and 
moulds  for  forming  thofe  cafts.  The  particular  manner 
of  making  cafts  depends  on  the  form  of  the  fubjett  to 
be  taken.  Where  there  are  no  projefting  parts,  it  is 
very  fimple  and  cafy ;  as  likewifc  where  there  are 
fuch  as  form  only  a  right  or  any  greater  angle  with 
the  principal  iuvface  of  the  body  ;  but  where  parts 
projeft  in  lefTcr  angles,  or  form  a  curve  inclined  to- 
wards the  principal  lurface  of  the  body,  the  work  is 
more  difficult. 

The  firft  ftep  to  be  taken  is  the  forming  the  mould. 
In  order  to  this,  if  the  original  or  model  be  a  bafs  re- 
lief, or  any  other  piece  of  a  flat  form,  having  its  fur- 
face  firft  wc-ll  greafed,  it  ni'jft  be  placed  on  a  proper 
table,  and  furrounded  by  a  frame,  the  fides  of  which 
muft  be  at  fuch  a  dillance  from  it  as  will  allow  a  pro- 
per thicknefs  for  the  fides  of  the  mould.  As  much 
plafter  as  will  be  fullicient  to  cover  and  rife  to  fuch  a 
thicknefs  as  may  give  fnfficicnt  ftrength  to  tlie  mould, 
as  alfo  to  fill  the  hollow  betwixt  the  frame  and  the 
model,  mull  be  moiftened  with  water,-  till  it  be  juft 
of  fuch  confiftence  as  will  allow  it  to  be  poured  upon 


the  model.  This  muft  be  done  as  foon  as  pofliblc  ;  Caftin},-- 
or  the  plafter  would  concrete  or  fet,  fo  as  to  become  ^".^^'"V. 
more  troublefome  in  the  working,  or  unfit  to  be  ufed. 
The  whole  muft  then  be  fuft"ered  to  remain  in  this 
condition,  til!  the  plafter  has  attained  its  hardnefs ; 
and  then  the  frame  being  taken  away,  the  preparatoi  y 
call  or  mould  thus  formed  may  be  taken  ofi"  from  the 
fubjeft  entire. 

Where  the  model  or  original  fubjedt  is  of  a  round 
or  ereft  form,  a  different  method  muft  .be  purfued  ; 
and  the  mould  muft  be  divided  into  fevcral  pieces:  or 
if  the  iubjeft  confills  of  detached  and  projefting  parts, 
it  is  frequently  moil  expedient  to  call  fuch  parts  fepa- 
rately,  and  afterwards  join  them  together. 

Where  the  original  fubjeCl  or  mould  forms  around, 
or  fpheroid,  or  any  part   of  fuch   round  or  fpheroid, 
more  than   one  half  the  plafter  mull   be  ufed  without 
any  frame   to  keep  it  round   the  model  ;   and  muft  be 
tempered  with  water  to  fuch  a  confiftence,  that  it  may 
be  wrought  with  the    hand   hke  very  foft  pafte  ;   but 
though  it  muft  not   be  fo  fluid  as  when  prepared   for 
flat-ljgured  models,  it  muft  yet  be  as  moill  as  is  com- 
patible with  its  cohering  fufficiently  to  hold  together ; 
and  being  thus  prepared,  it  muft  be  put  upon  the  mo- 
del, and  comprefled  with  the  hand,   or  any  flat  inftru- 
ment,  that  the  parts  of  it  may  adapt  themfelves,  in  the 
moft  perfedl  manner,  to  thofe  of  the  fubjeft,   as  well 
as  to  be  compadl  with  refpedl  to  themfelves.     Whea 
the  model  is  lo  covered  to  a  convenient  thicknefs,  the 
whole  muft   be  left  at  reft   till  the  plafter  be  fet  and 
firm,  fo  as  to  bear  dividing  without  falling   to  pieces, 
or  being  liable  to  be  put  out  of  its  form  by  flight  vio- 
lence ;  and  it  muft  then  be  divided  into  pieces,  in  or- 
der to  its  being  taken  off  from  the  model,  by  cutting 
it  with   a  knife  with  a  veiy  thin  blade  :   and  being  di- 
videj,  muft  be  cautioufly  taken  off,  and  kept  till  dry  ; 
but   it  muft  be  always  carefully  obferved,  before   the 
reparation  of  the  parts  be  made,  to  notch  them  acrofs 
the  joints  or  fines  of  the  divifion,   at  proper  diftances, 
that  they  may  with  eafe  and  certainty  be  properly  con- 
joined again  ;  which  would  be  much  more  precarious 
and  troublefome  without  fuch  direiftive  marks.      The 
art  of  properly  dividing  the  moulds,  in  order  to  make 
them  feparate  from  the  model,  requires  more  dexterity 
and  flvill  than  any  other  thing   in  the  art  of  carting  ; 
and  does  not  admit  of  rules  for  the  moft  advantageous 
conduft  of  it  in  every  cafe.     Where  the  fubjeft  is  of 
a  round  or   fpheroidal  form,  it  is  beft  to  divide  the 
mould   into   three  parts,  which  will  then  eafily  come 
off  from  the  model :  and  the  fame  will  hold   good  of 
a  cyhnder  or  any  regular  curved  figure. 

The  mould  being  thus  formed,  and  dry,  and  the 
parts  put  together,  it  muft  be  firll  greafed,  and  placed 
in  fuch  a  pofition  that  the  hollow  may  lie  upwards, 
and  then  filled  with  plafter  mixed  with  water,  in  the 
fame  proportion  and  manpcr  as  was  direfted  for  the 
carting  the  mould  :  and  when  the  caft  is  peifeflly  fet 
and  dry,  it  muft  be  taken  out  of  the  mould,  and  re- 
paired where  it  is  neceftary  ;  wliich  finilhes  the  ope. 
ration. 

This  is  all  that  is  required  with  refpeft  to  fubjcfis 
where  the  furfaces  have  the  regularity  i.bove-men- 
tioned  :  but  where  they  f.um  curves  which  interfeft 
each  other,  the  conduit  of  the  operation  muft  be  va- 
ried with  rcfpeft  to  the  manner  of  taking  the  caft  of 
H  h  2  the 
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Cailir.g.  the  mould  from  ofF  the  fubjcft  or  model ;  and  where 
V.M<'"v^>^  there  are  long  projefting  parts,  fiich  as  legs  or  arms, 
they  {hould  be  wrought  in  feparate  calls.  The  opera- 
tor may  eafilv  judge,  from  the  original  fubjefts,  what 
pnrts  will  come  oft"  together,  and  what  require  to  be 
feparated  :  the  principle  of  the  whole  confills  only  in 
this,  that  where  under-workings,  as  they  are  called, 
occur,  that  is,  wherever  a  ftraight  line  drawn  from  the 
bafis  or  infertion  of  any  projeftion,  would  be  cut  or 
crofled  by  any  part  of  fucli  projection,  fuch  part  can-- 
not  be  taken  off  without  a  diviiion  ;  which  rnufl.  be 
made  either  in  the  place  where  the  projection  would 
crofs  the  ftraight  line  ;  or,  as  that  is  frequently  difficult, 
the  whole  projection  mull  be  feparated  from  the  main 
body,  and  divided  alfo  lengthwile  into  two  parts  ;  and 
where  there  are  no  projeftions  from  the  principal  fur- 
faces,  but  the  body  is  fo  formed  as  to  render  the  fur- 
face  a  compofition  of  fuch  curves,  that  a  ftraight  line 
being  drawn  parallel  to  the  furface  of  one  part  would 
be  cut  by  the  outline,  in  one  or  more  places,  of  ano- 
ther part,  a  divifion  of  the  whole  fhould  be  made,  fo 
as  to  reduce  the  parts  of  it  into  regular  curves,  which 
muft  then  be  treated  as  fuch. 

In  larger  maffes,  where  there  would  otherwife  be  a 
great  thicknefs  of  the  plafter,  a  core  or  body  may  be 
put  within  the  mould,  in  order  to  produce  a  hollow  in 
the  caft  ;  which  both  faves  the  expence  of  the  plafter, 
and  renders  the  caft  lighter. 

This  core  may  be  of  wood,  where  the  forming  a 
hollow  of  a  ftraight  figure,  or  a  conical  one  with  the 
balls  outward,  will  anlwer  the  end  :  but  if  the  cavity 
require  to  be  round,  or  of  any  curve  figure,  the  core 
cannot  be  then  drawn  while  entire  ;  and  confequently 
ftiould  be  of  fuch  matter  as  may  be  taken  out  piece- 
meal. In  this  cafe,  the  core  is  beft  formed  of  clay  ; 
which  muft  be  worked  upon  wires  to  give  it  a  tenacity, 
and  fufpended  in  the  hollow  of  the  mould  by  crofs 
wires  lying  over  the  mouth  ;  and  when  the  plafter  is 
fufiiciently  fet  to  bear  handling,  the  clay  muft  be  pick- 
ed out  by  a  proper  inftrument. 

Where  it  is  defired  to  render  the  plafter  harder,  the 
water  with  which  it  is  tempered  ftiould  be  mixed  with 
parchment  fize  properly  prepared,  which  will  make  it 
very  firm  and  tenacious. 

in  the  fame  manner,  figures,  bufts,  &c.  may  be 
caft  of  lead,  or  any  other  metal,  in  the  moulds  of  pla- 
fter;  only  the  expence  of  plafter,  and  the  tedioufnefs 
of  its  becoming  fufficiently  dry,  when  in  a  ver)'  large 
mafs,  to  bear  the  heat  of  melted  metal,  render  the  ule 
of  clay,  compounded  with  fome  other  proper  materi.ils, 
preferable  wliere  large  fubjeils  are  in  queftion.  The 
clay,  in  thh  cafe,  ftiould  be  waflicd  over  till  it  be  per- 
feftly  free  from  gravel  or  ftones  ;  and  then  mixed  with 
a  third  or  more  of  fine  fand  to  prevent  it  cracking  ; 
or,  inftead  of  fand,  coal  afties  fifted-fine  may  be  ufed. 
Whether  plafter  or  clay  be  employed  for  the  cafting  in 
metal,  it  is  extremely  neceflary  to  have  the  mould  per- 
fedlly  dry  :  otherwife  the  moifture,  being  rarefied,  will 
make  an  explofion  that  will  blow  the  metal  out  of  the 
mould,  and  endanger  the  operator,  or  at  leaft  crack  the 
mould  in  fuch  a  manner  as  to  fruftrate  the  operation. 
Where  the  parts  of  a  mould  are  larger,  or  projcft 
much,  and  confequently  require  a  greater  tenacity  of 
the  matter  they  are  formed  of  to  keep  them  together, 
flocks  of  cloth,   prepared  like  thofe  defigned  for  pa- 
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per  hangings,  or  fine  cotton  plucked  or  cut  till  it  is  Cafflnjf, 
ver)'  fliort,  (hould  be  mixed  with  the  afhes  or  fand  be-  **^V>^ 
fore  they  are  added  to  the  clay  to  make  the  compofition 
for  the  mould.  The  proportion  ftiould  be  according  to 
the  degree  of  cohjfion  required;  but  a  fmall  quantity 
will  anfwer  the  end,  if  the  other  ingredient  of  the  com- 
pofition  be  good,  and  the  parts  of  the  mould  properly 
linked  together  by  m.eans  of  the  wires  above  direflcd. 

There  is  a  method  of  taking  cafts  in  metals  from 
fmall  animal-i,  and  the  parts  of  vegetables,  which  may 
be  praftifed  for  fome  purpofes  with  advantage  :  par- 
ticularly for  the  decorating  grottoes  or  rock  work, 
where  nature  is  imitated.  The  proper  kinds  of  animals 
are  lizards,  fnakes,  frogs,  birds  or  infefts  ;  the  cafts 
of  which,  if  properly  coloured,  will  be  exail  reprefen- 
tations  of  the  originals. 

This  is  to  be  performed  by  the  following  method  : 
A  coffin  or  proper  cheft  for  forming  the  mould  being 
prepared  of  clay,  or  four  pieces  of  boards  fixed  toge- 
ther, the  animal  or  parts  of  vegetables  muft  be  fufpend- 
ed in  it  by  a  ftring  ;  and  the  leaves,  tendrils  or  other 
detached  paits  of  the  vegetables,  or  the  legs,  wings, 
&c.  of  the  animals,  properly  feparated  and  adjufted, 
in  their  right  pofition  by  a  fmall  pair  of  pincers  :  a 
due  quantity  of  plafter  of  Paris  and  calcined  talk, 
in  eqiul  quantities,  with  fome  alumen  plumofum, 
muft  then  be  tempered  with  water  to  the  proper  con- 
fillence  for  cafting  ;  and  the  fubjeft  from  whence  the 
caft  is  to  be  taken,  alfo  the  fides  of  the  coffin,  moiften- 
ed  with  fpirit  of  wine.  The  coffin  or  cheft  muft  then 
be  filled  with  the  tempered  compofition  of  the  plafter 
and  talk,  putting  at  the  fame  time  a  piece  of  ftraight 
ftick  or  wood  to  the  principal  part  of  the  body  of  the 
fubject,  and  pieces  of  thick  wire  to  the  extremities  of 
the  other  parts,  in  order  that  they  may  form,  when 
drawn  out  after  the  matter  of  the  mould  is  properly 
fet  and  firm,  a  channel  for  pouring  in  the  melted 
metal,  and  vents  for  the  air  ;  which  otherwife  by  the 
rarefaftion  it  would  undergo  from  the  heat  of  the  me- 
tal would  blow  it  out  or  burft  the  mould.  In  a  ftiort 
time  the  plafter  and  talk  will  fet  and  become  hard, 
when  the  ftick  and  wires  may  be  drawn  out,  and  the 
frame  or  coffin  in  which  the  mould  was  caft  taken  away: 
and  the  mould  muft  then  be  put  firft  into  a  moderate 
heat,  and  afterwards,  when  it  is  as  dry  as  it  can  be  ren- 
dered by  that  degree,  removed  into  a  greater ;  which 
may  be  gradually  increafed  till  the  whole  be  red  hot. 
The  animal  or  part  of  any  vegetable,  which  was  in- 
cluded in  the  mould,  will  then  be  burnt  to  a  coal ;  and 
may  be  totally  calcined  to  afties,  by  blowing  for  fome 
time  gently  into  the  channel  and  paffages  made  for 
pouring  in  the  metal,  and  giving  vent  to  the  air,  which 
will,  at  the  fame  time  that  it  deftroy;  the  remainder 
of  the  animal  or  vegetable  matter,  blow  out  the  allies. 
The  mould  muft  then  be  fuffered  to  cool  gently  ;  and 
will  be  perfcfi  ;  the  deftrudlion  of  the  fubllance  of  the 
animal  or  vegetable  having  produced  a  hollow  of  a  fi. 
gure  correfpondent  to  it :  but  it  may  be  neverthelefs 
proper  to  ftiake  the  mould,  and  turn  it  upfide  down, 
as  alfo  to  blow  with  the  bellows  into  each  of  the  air- 
vents,  in  order  to  free  it  wholly  from  any  remainder  of 
the  afties  ;  or  where  there  may  be  an  opportunity  of 
filling  the  hollow  with  quickfilver  without  expence,  it 
will  be  found  a  very  effeftnal  method  of  clearing  thd 
cavity,  as  all  duft,  afties,  or  fmall  detached  bodies,  will 
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Caaiiig.  necelTarily  rife  to  the  fuiface  of  the  quickfilver,  and  be 
.^y^^  poured  out  with  it.  The  mould  beinp  thus  prepared,  it 
inuft  be  heated  very  hot  when  ufed,  if  the  call  be  made 
with  copper  or  brafs :  but  a  lefs  degree  will  ferve  for 
lead  or  tin  ;  and  the  matter  being  poured  in,  the  mould 
muft  be  gently  ftruck  ;  and  then  fuffered  to  reft  till  it 
be  cold  ;  at  which  time  it  muft  be  carefully  taken  from 
the  call,  but  without  the  leaft  force  ;  for  fuoh  parts  of 
the  matter  as  appear  to  adhere  more  ftrongly,  muft  be 
foftened  by  foaking  in  water  till  they  be  entirely  loof- 
ened,  that  none  of  the  more  delicate  parts  of  the  caft 
may  be  broken  off  or  bent. 

Where  the  alumen  plumofum,  or  talk,  cannot  eafily 
be  procured,  the  plafter  may  be  ufed  alone  ;  but  it  is 
apt  to  be  calcined  by  the  heat  uf--d  in  burning  the  ani- 
mal or  vegetable  from  whence  the  caft  is  taken,  and 
to  becon^"  of  too  incohering  and  crumbly  texture  ;  or, 
forcheapnefs,  Sturbridge  or  any  other  good  clay,  wafh- 
ed  over,  till  it  be  perfeftly  fine,  and  mixed  with  an  equal 
part  of  fand,  and  fome  flocks  cut  Imall,  may  be  employ- 
ed. Pounded  pumice  ftone  and  plafter  of  Paris,  taken 
in  equal  quantities,  and  mixed  with  wafhed  clay  in  the 
fame  proportion,  is  faid  to  make  excellent  moulds  for 
this  and  parallel  ufes. 

Cafts  of  medals,  or  fuch  fmall  pieces  as  are  of  a  fimi- 
lar  form,  may  be  made  in  plafter  by  the  method  direft- 
cd  for  bafs  relievos. 

Indeed  there  is  nothing  more  required  than  to  form 
a  mould  by  laying  them  on  a  proper  board,  and  having 
furrounded  them  by  a  rim  made  by  the  piece  of  a  card 
or  any  other  pafteboard,  to  fill  the  rim  with  foft  tem- 
pered plafter  of  Paris  ;  which  mould,  when  dry,  will 
ferve  for  feveral  cafts.  It  is  neverthelefs  a  better  me- 
thod to  form  the  mould  of  melted  fulphur  ;  which  will 
produce  a  ftiarper  impreflion  in  the  caft,  and  be  more 
durable  than  thofe  made  of  plafter. 

The  cafts  are  likewife  frequently  made  of  fulphur, 
vi'hich  being  melted  muft  be  treated  exadlly  in  the  fame 
manner  as  the  plafter. 

For  taking  cafto  from  medals,  Dr  Lewis  recom- 
mends a  mixture  of  flowers  of  brimftone  and  red 
lead :  equal  parts  of  thefe  are  to  be  put  over  the  fire 
in  a  ladle,  till  they  foften  to  the  confiftence  of  pap  : 
then  they  are  kindled  with  a  piece  of  paper,  and  ftir- 
red  for  forne'time.  The  veffel  being  afterwards  co- 
vered clofe,  and  continued  on  the  fire,  the  mixture 
grov/s  fluid  in  a  few  minutes.  It  is  then  to  be  poured 
on  the  metal,  previoufiy  oiled  and  wiped  clean.  The 
cafts  are  very  neat ;  their  colour  fometimes  a  pretty 
deep  black,  fometimes  a  dark  grey  :  they  are  very  du- 
rable ;  and  when  foiled,  may  be  wafhed  clean  in  fpirits 
of  wine. 

Dr  Lettfom  recommends  tin  foil  for  taking  off  cafts 
from  medals.  The  thinneft  kind  is  to  be  ufed.  It 
fliould  be  laid  over  the  fubjcft  from  which  the  impref- 
fion  is  to  be  taken,  and  then  rubbed  with  a  brufh,  the 
point  of  a  flcewer,  or  a  pin,  till  it  has  perfedtly  re- 
ceived the  impreffion.  The  tin  foil  (hould  now  be 
pared  clofe  to  the  edge  of  the  medal,  till  it  is  brought 
to  the  fame  circumference  :  the  medal  muft  then  be 
reverled,  and  the  tin  foil  will  drop  off  into  a  chip  box 
or  mould  placed  ready  to  receive  it.  Thus  the  con- 
cave fide  of  the  foil  will  be  uppermoft,  and  upon  this 
plafter  of  Paris,  prepared  in  the  ufual  manner,  may 
be  poured.      When  diy,  the  whole  is  to  be   taken 
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out,  and  the  tin  foil  fticking  on  the  plaftef  will  give 
a  perfeft  reprefentation  of  the  medal,  almoft  equal  in  ' 
beauty  to  filver.  If  the  box  or  mould  is  a  little  larger 
than  the  medal,  the  plafter  running  round  the  tin  foil 
will  give  the  appearance  of  a  white  frame  or  circu'.ai- 
border ;  whence  the  new  made  medal  will  appear  more 
neat  and  beautiful. 

Cafts  may  be  made  likewife  with  iron,  prepared 
in  the  following  manner  :  "  Take  any  iron  bar,  or 
piece  of  a  fimilar  form ;  and  having  heated  it  red- 
hot,  hold  it  over  a  veffel  containing  water,  and 
touch  it  very  flightly  with  a  roll  of  fulphur,  which 
will  immediately  diflblve  it,  and  make  it  fall  in  drops 
into  the  water.  As  much  iron  as  may  be  wanted 
being  lluis  diffblved,  pour  the  water  out  of  the  vef- 
fel ?  and  pick  out  the  drops  formed  by  the  melted 
iron  from  thofe  of  the  fulphur,  which  contain  little 
or  no  iron,  and  will  be  dillinguifhable  from  the  other 
by  their  colour  and  weight."  The  iron  will,  by 
this  means,  be  rendered  fo  fufible,  that  it  will  run 
with  lefs  heat  than  is  required  to  melt  lead  ;  and  may 
be  employed  for  making  cafts  of  medals,  and  many 
other  fuch  purpofes,  with  great  convenience  and  ad- 
vantage. 

Impreffions  of  medals  having  the  fame  effeft  as 
cafts,  may  be  made  alfo  of  ifinglafs  glue,  by  the  fol- 
lowing means.  Melt  the  ifinglafs,  beaten,  as  when 
commonly  ufed,  in  an  earthen  pipkin,  with  tlie  ad- 
dition of  as  much  water  as  will  cover  it,  ftirring  it 
gently  till  the  whole  is  difTolved  ;  then  with  a  brufli 
of  camels  hair,  cover  the  medal,  which  (hould  be 
previoufiy  well  cleanfed  and  warmed,  and  then  laid 
horizontally  on  a  board  or  table,  greafed  in  the  part 
around  tlie  medal.  Let  them  reft  afterwards  till  the 
glue  be  properly  hardened  ;  and  then,  with  a  pin, 
raife  the  edge  of  it  ;  and  feparate  it  carefully  from 
the  medal :  the  caft  xnW  be  thus  formed  by  the  glue 
as  hard  as  horn  ;  and  fo  light,  that  a  thoufand  will 
fcarcely  weigh  an  ounce.  In  order  to  render  the  re- 
hef  of  the  medal  more  apparent,  a  fmall  quantity  of 
carmine  may  be  mixed  with  the  melted  ifinglafs ;  or 
the  medal  may  be  previoufiy  coated  with  leaf  gold 
by  breathing  on  it,  and  then  laying  it  on  the  leaf, 
which  will  by  that  means  adhere  to  it  ;  but  the  ufe  of  _ 
leaf  gold  is  apt  to  impair  a  little  the  fiiarpncls  of  the 
imprefTion. 

Impreffions  of  medals  may  be  likewife  taken  in 
putty  ;  but  it  fiiould  be  the  true  kind  made  of  calx  of 
tin,  and  drying  oil.  Thefe  may  be  formed  in  the 
moulds,  previoufiy  taken  in  plafter  or  fulphur ;  or 
moulds  may  be  made  in  its  own  fubftance,  in  the 
manner  diredlcd  for  thofe  of  the  plafter.  Thefe  mi- 
preflions  will  be  very  (harp  and  hard  ;  but  the  great- 
eft  diladvantage  that  attends  them,  is  their  drying 
very  flowly,  and  being  liable  in  the  mean  time  to  be 
damaged. 

Impreffions  of  prints,  or  other  engravings,  may  be 
taken  from  copperplates,  by  cleanfing  them  thoroughly, 
and  pouring  plafter  upon  tlura  •,  but  the  tftitt  in  this 
way  is  not  ftrong  enough  for  the  eye  ;  and  therefore 
the  following  method  is  preferable,  where  fuch  im- 
preffions on  plafter  are  dtfired. 

Take  Vermillion,  or  any  other  coloured  pigment,  fine- 
ly powdered,  and  rub  it  over  the  plate  :  then  pais  a 
folded  piece  of  paper,  or  the  flat  part  of  the  hand,  over 

the 


Caftirg. 


CAS 


Caftiufr. 


[        246        ] 


CAS 


tl\e  plate  to  take  off  the  colour  from  the  lights  or  parts 
'  where  there  is  no  engraving  ;  the  proceeding  inuft  then 
be  the  fame  as  where  no  colour  is  ufed.  This  ial^ 
metliod  is  alfo  applicable  to  the  making  of  impreflions 
of  copperplates  on  paper  with  dry  colours  ;  for  the 
plate  being  prepared  as  here  directed,  and  laid  on  the 
paper  properly  moillened,  and  either  pafied  under  the 
rolling  prefs,  or  any  other  way  ftrongly  forced  down 
on  the  paper,  an  impreflion  of  the  engraving  will  be 
obtained. 

ImprtfUons  may  be  likewife  taken  from  cop- 
perplates, either  on  plafter  or  paper,  by  means  of 
the  fmoke  of  a  candle  or  lamp  ;  if,  inftead  of  rub- 
bing them  with  any  colour,  the  plate  be  held  over 
the  candle  or  lamp  till  the  whole  furface  become 
black,  and  then  wiped  off  by  the  flat  of  the  hand,  or 
paper. 

Thcfe  methods  are  not,  however,  of  great  ufe  in  the 
cafe  of  copperplates,  except  where  impreflions  may 
be  dcfired  on  occafions  where  printing  ink  cannot  be 
procured  :  but  as  they  may  be  applied  likewife  to  the 
taking  impreflions  from  fnufF  boxes,  or  other  engraved 
fubjetts,  by  which  means  dcfigns  may  be  inftantly  bor- 
rowed by  artifts  or  curious  perfons,  they  may  in  fuch 
jnftances  be  very  ufeful. 

The  expedient  of  taking  impreffions  by  the  fmoke 
of  a  candle  or  lamp  may  be  employed  alio  for  bota- 
nical purpofes  in  the  cafe  of  leaves,  as  a  perfeft  and 
durable  reprefentation  of  not  only  the  general  figure, 
but  the  contexture  and  difpofition  of  the  larger  fibres, 
may  be  extemporaneoufly  obtained  at  any  time.  The 
fame  may  be  neverthelefs  done  in  a  more  perfeft  man- 
ner, by  the  ufe  of  linfeed  oil,  either  alone  or  mixed 
with  a  fmall  proportion  of  colour,  where  the  oil  can 
be  conveniently  procured  :  but  the  other  method  is  va- 
luable on  account  of  its  being  practicable  at  alniofl  all 
leafons,  and  in  all  places,  within  the  time  that  the 
leaves  will  keep  frefli  and  plump.  In  taking  thefe  im- 
preflions it  is  proper  to  bruife  the  leaves,  fo  as  to  take 
off  the  projcftions  of  the  large  ribs,  which  might  pre- 
vent the  other  parts  from  plying  to  the  paper. 

LeaveS;  as  alfo  the  petals,  or  flower  leaves,  of  plants, 
inay  themfelves  be  preferved  on  paper,  with  their  ori- 
ginal appearance,  for  a  confiderable  length  of  time,  by 
the  following  means. — Take  a  piece  of  paper,  and  rub 
it  over  with  ifinglafs  glue  treated  as  above  direfted  for 
taking  imprelTions  from  medals ;  and  then  lay  the 
leaves  in  a  prope'r  polltion  on  the  paper.  The  glue 
laid  on  the  paper  being  fet,  bruih  over  the  leaves 
with  more  of  the  fame  ;  and  that  being  dry  hkewife, 
the  operation  will  be  finilhed,  and  the  leaves  fo  fecured 
from  the  air  and  moifture,  that  they  will  retain  their 
figure  and  colour  much  longer  than  by  any  other  treat- 
ment. 

Butterflies,  or  other  fmall  animals  of  a  fiat  figure, 
may  alio  be  preferved  in  the  fame  manner. 

Casting  is  alfo  fometimes  ufed  for  the  quitting, 
laying,  or  throwing  afide  any  thing ;  thus  deer  call 
their  horns,  fnakes  their  fl<ins,  lublters  their  fliells, 
hawks  their  feathers,  &c.  annually. 

Cqfling  of  feathers  is  more  properly  called  moulting 
or  meix^ui^. 

A  horle  cafls  his  hair,  or  coat,  at  leaft  once  a-year, 
viz.  in  the  fpring,  when  he  calls  his  winter  coat  ;  and 
forhetimes,  at  the  clofe  of  autumn,  he  calls  his  fuinmer 
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coat,  in  cafe  he  has  been  ill  kept,  Horfes  alfo  fome- 
times cajl  their  hoofs,  which  happens  frequently  to 
coach  horfes  brought  from  Holland  ;  thefe  being  bred  ^•^'^^'^^ 
in  a  moill  marlhy  country,  have  their  hoofs  too  flabby  : 
fo  that  coming  into  a  drier  foil,  and  lefs  juicy  proven- 
der, their  hoofs  fall  off,  and  others  that  are  fiimer  fuc- 
ceed. 

C.'VSTiNG  a  Colt,  denotes  a  mare's  proving  abor- 
tive. 

Casting  A";'.',  a  fort  of  fifliing  net,  fo  called,  becaufe 
it  is  to  be  cajl  or  thrown  out ;  which  when  exattly 
done,  nothing  eicapes  it,  but  weeds  and  every  thing 
within  its  extent  are  brought  away. 

CASTLE,  a  tortrefs  or  place  rendered  defenfibk 
either  by  nature  or  art.  It  frequently  fignifies  with  us 
the  principal  manfion  of  noblemen.  In  the  time  of 
Henry  II.  there  were  no  lefs  than  1 1 1 5  caftloo  in  Eng- 
land, each  of  which  contained  a  manor. 

Castles,  walled  with  ftone,  and  defigned  for  refi- 
dence  as  well  as  defence,  are  for  the  moil  part,  ac- 
cording to  Mr  Grofe,  of  no  higher  antiquity  than  the 
Conquell  ;  for  although  the  Saxons,  Romans,  and  even, 
according  to  fome  writers  on  antiquity,  the  ancient 
Britons,  had  caftles  built  with  ftone  ;  yet  thefe  were 
both  few  in  mimber,  and  at  that  period,  through  ne- 
gleft  or  invafions,  either  deftroyed  or  fo  much  decayed, 
that  little  more  than  their  ruins  were  remaining.  This 
is  afferted  by  many  of  our  hillorians  and  antiquaries, 
and  afligned  as  a  reafon  for  the  facility  with  which 
William  made  himfelf  mafter  of  this  country. 

This  circumllance  was  not  overlooked  by  fo  good  a 
general  as  the  Conqueror  ;  who,  effedlually  to  guard 
againft  invafions  from  without,  as  well  as  to  awe  his 
newly  acquired  fubjefts,  immediately  bagan  to  ereft 
caftles  all  over  the  kingdom,  and  likewife  to  repair  and 
augment  the  old  ones.  Btfides,  as  he  had  parcelled 
out  the  lands  of  the  Englifli  amongll  his  followers, 
they,  to  proteft  themfelves  from  the  refentment  of 
thofe  fo  defpoiled,  built  ftrong  holds  and  caftles  on 
their  cftates.  This  likewife  caufed  a  confiderable  in- 
crcafe  of  thefe  fnrtrefles  ;  and  the  turbulent  and  un- 
fettled  ilate  of  the  kingdom  in  the  fucceeding  reigns, 
ferved  to  multiply  tliem  prodigioufly,  every  baron  or 
leader  of  a  party  building  caftles  ;  infomuch,  that  to- 
wards the  latter  end  of  the  reign  of  King  Stephen, 
they  amounted  to  the  almoft  incredible  number  of 
1115. 

As  the  feudal  fyftem  gathered  ftrength,  thcfe  caftles  g^.,,/-/,  ^„. 

became  the  heads  of  baronies.     Each  caftle  was  a  ma-iljultla  of 

nor:   and  its  caftelain,  owner,   or  governor,  the  lord -^"f '""' 

of  that  manor.      Markets  and   faii-s  were  direfted  to  ""'/  f^^^'"' 
,    , ,    ,  ,  .,.,,.,   vol.  1.  Pre- 

be  iicld  there;  not  only  to  prevent  trauds  m  the  J^mg  Sfj^^, 

duties  or  cuftoms,  but  alfo  as  they  were  efteemed  places 
whene  the  laws  of  the  land  were  obfcrved,  and  as  fuch 
had  a  very  particular  privilege.  But  this  good  order 
did  not  long  lail  :  for  the  lords  of  caftles  began  to  an'O- 
gate  to  themfelves  a  royal  power,  not  only  within  their 
caftles,  but  likewife  its  environs  ;  cxcrciling  judicature 
both  civil  and  criminal,  coining  of  money,  and  arbitra- 
rily feizing  forage  and  provifion  for  the  fubfillence  of 
their  ganifons,  which  they  afterwards  demanded  as  a 
right  :  at  length  their  infolence  and  opprefTion  grtw 
to  fuch  a  pitch,  that,  according  to  William  of  New- 
bury, "  there  were  in  England  as  many  kings,  or  ra- 
ther tyrants,  as  lords  of  caftles  ;"  and  Matthew  Paris 
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Caftle.  ftyles  them  very  nefts  of  devils,  and  dens  of  tliicves. 
>.^'r>w'  Caftles  were  not  folely  in  the  pofTeffion  of  the  crown 
and  the  lay  barons,  but  even  bithops  had  thefe  fortreffes  ; 
though  it  feems  to  have  been  contrary  to  the  canons, 
from  a  plea  made  ufe  of  in  a  general  council,  in  favour 
of  King  Stephen,  who  had  feized  upon  the  ftrong 
caftles  of  tlie  bifliops  of  I^incoln  and  Salifbury.  This 
prohibition  (if  fuch  exiftcd)  was,  however,  veiy  little 
regarded  ;  as  in  the  following  reigns  many  ftrong 
places  vi-ere  held,  and  even'defended,  by  the  ecclefuif- 
tics  :  neither  was  more  obcdii'nce  afterwards  paid  to  a 
decree  made  by  the  pope  at  Viterbo,  the  fifth  of  the 
kalends  of  June  1220,  wherein  it  was  ordained,  that  no 
perfon  in  England  (hould  keep  in  his  hands  more  than 
two  of  the  king's  caftles. 

The  licentious  behaviour  of  the  ganifons  of  thefe 
places  becoming  intolerable,  in  the  treaty  between 
King  Stephen  and  Henry  II.  when  only  duke  of 
Normandy,  it  was  agreed,  that  all  the  caftles  built 
within  a  certain  period  ftiould  be  demoliftied  ;  in  con- 
fequeiice  of  which  many  were  adlually  rafed,  but  not 
the  number  ftipulated. 

The  few  caftles  in  being  under  the  Saxon  govern- 
ment, were  probably,  on  occafion  of  war  or  invafions, 
garrifoned  by  the  national  militia,  and  at  other  times 
flightly  guarded  by  the  domeftics  of  the  princes  or 
great  perfonages  who  refided  therein  ;  but  after  the 
Conqueft,  when  all  the  eftates  were  converted  into  ba- 
ronies held  by  knight's  fervice,  caftle  guard  coming 
under  that  denomination,  was  among  the  duties  to 
which  particular  tenants  were  hable.  From  thefe  fer- 
vices  the  biftiops  and  abbots,  who  till  the  time  of  the 
Normans  had  held  their  lands  in  frank  almoign,.  or  free 
alms,  were,  by  this  new  regulation,  not  exempted  ; 
they  were  not  indeed,  like  the  laity,  obliged  to  perfonal 
fervice,  it  being  fufficient  that  they  provided  fit  and 
able  perfons  to  officiate  in  their  ftead.  This  was  how- 
ever at  firft  ftoutly  oppofed  by  Anfelm  archbifhop  of 
Canterbury  ;  who  being  obliged  to  find  fome  knights 
to  attend  King  William  Rufus  in  his  wars  in  Wales, 
complained  of  it  as  an  innovation  and  infringement  of 
the  rights  and  immunities  of  the  church. 

It  was  no  uncommon  thing  for  the  Conqueror  an(t 
the  kings  of  thofe  days  to  grant  eftates  to  men  of  ap- 
proved fidelity  and  valour,  on  condition  that  they 
ihould  perform  caftle  guard  in  the  royal  caftles,  with  a 
certain  number  of  men,  for  fome  fpecitled  time  j  and 
fometimes  they  were  likewife  bound  by  their  tenures 
to  keep  in  repair  and  guard  fome  particular  tower  or 
bulwark,  as  was  the  cafe  at  Dover  caftle. 

In  procefs  of  time  thefe  fervices  were  commuted  for 
annual  rents,  fometimes  ftyled  wardpenny,  and  waytfee, 
but  commonly  cajikguurd  rents,  payable  on  fixed  dap, 
under  prodigious  penalties  CdW^^A/urjlzes.  At  Rochtf- 
ter,  if  a  man  failed  in  the  payment  of  his  rent  of  caftle 
guard  on  the  feaft  of  St  Andrew,  his  debt  was  doubled 
every  tide  during  the  time  for  which  the  payment  was 
delayed.  Thefe  were  afterwards  reftrainedby  an  aft  of 
parliament  made  in  the  reign  of  King  Henry  VIII. 
and  finally  annihilated,  with  the  tenures  by  knight's 
fervice  in  the  time  of  Charles  II.  Such  caftles  as  were 
private  property  were  guarded  cither  by  raercenan,-  fol- 
diers,  or  the  tenants  cf  the  lord  or  owner. 

Caftles  which  belonged  to  the  crown,  or  fell  to  it 
either  byjbrfeiture  or  efcheat,  (circumftances  that  fre- 


quently happened  in  the  diftrafted  reigns  of  the  feudal 
times),  were  generally  committed  to  the  cuftody  of '- 
fome  trufty  perfon,  who  feems  to  have  been  indifferently 
ftyled  governor  and  conftable.  Sometimes  alio  they 
were  put  into  the  poffefTion  of  the  (htrllf  of  the  coiinty, 
who  often  converted  them  into  prifons.  That  officer 
was  then  accountable  at  the  exchequer,  for  the  farm 
or  produce  of  the  lands  belonging  to  the  places  intruft- 
ed  to  his  care,  as  well  as  all  other  profits  ;  he  was 
likewife,  in  cafe  of  war  or  invaiion,  obliged  to  viftual 
and  furnifh  them  with  munition  out  of  the  iilnes  of 
his  county  ;  to  which  he  was  direfted  by  writ  of  priw 
feal. 

The  materials  of  which  caftles  were  built,  varied 
according  to  the  places  of  their  ereftion  :  but  the 
manner  of  their  conftruftion  feems  to  have  been  pretty 
uniform.  The  outfides  of  the  walls  were  generally 
built  with  the  ftones  ncareft  at  hand,  laid  as  regularly 
as  their  fhapes  would  admit ;  the  infides  were  filled  uj) 
with  the  like  materials,  mixed  with  a  great  quantity  of 
fluid  mortar,  which  was  called  by  the  workmen  grout- 
work. 

The  general  ftiape  or  plan  of  thefe  caftles  depended^ 
entirely  on  the  caprice  of  the  architefts,  or  the  form 
of  the  ground  intended  to  be  occupied  ;  neither  do 
they  feem  to  have  confined  themfelves  to  any  particular 
figui-e  in  their  towers  ;  fquare,  round,  and  polygonal, 
oftentimes  occurring  in  the  original  parts  of  the  fame 
building. 

The  fituation  of  the  caftles  of  the  Anglo-Norman 
kings  and  barons  was  moil  commonly  on  an  eminence, 
and  near  a  river  ;  a  fituation  on  feveral  accounts  eli- 
gible. The  whole  fite  of  the  caftle  (which  was  fre- 
quently of  great  extent  and  iiTegular  figure)  was  fur- 
rounded  by  a  deep  and  broad  ditch,  fometimes  filled 
with  water,  and  fometimes  diy,  called  the  Jh/fe.  Be-- 
fore  the  great  gate  was  an  outwork,  called  a  bariacan, 
or  antemural,  which  was  a  ilrong  and  high  wall,  with 
turrets  upon  it,  defigned  for  the  defence  of  the  gate 
and  drawbridge.  On  the  infide  of  the  ditch  ftocd  the 
wall  of  the  caftle,  about  eight  or  ten  feet  thick,  and 
between  20  and  30  feet  high,  with  a  parapet,  and  a 
kind  of  erabrafurcs  called  crennels,  on  the  top.  On 
this  wall,  at  proper  diftances,  fquare  towers  of  two  or 
three  ftories  high  were  buik;  which  ferved  for  lodging 
fome  of  the  principal  officers  of  the  propx-ietor  of  the 
caftle,  and  for  other  purpofes  :  and  on  the  icfide  were 
erefted  lodgings  for  the  comm.on  fervants  or  retainers, 
granaries,  ilorehoufes,  and  other  neceffary  ofilces.  On 
the  top  of  this  wall,  and  on  the  flat  roofs  of  thcie 
buildings,  ftood  the  defenders  of  the  caftle,  when  it- 
was  befieged,  and  from  thence  difcharged  arrows,  darts, 
and  ftones  on  the  befiegers.  The  great  gate  of  the 
caftle  ftood  in  tha  courfe  of  this  wall,  and  was  ftrongly 
fortified  with  a  tower  on  each  fide,  and  rooms  over  the 
paffage,  which  was  clofed  with  thick  folding  doors  of 
oak,  often  plated-  with  iron,  and  with  an  iron  portcullis 
or  grate  let  down  from  above.  Within  this  outward 
wall  was  a  large  open  fpace  or  court,  called,  in  the 
largeft  and  moll  perfeift  caftles,  the  culer  bayle,  or  hal- 
/iiim,  in  which  ftood  commonly  a  chui'ch  or  chapel. 
On  the  infide  of  this  outer  bayle  was  another  ditch, 
wall,  gate,  and  towers,  enclofing  the  inner  bayle  or 
court,  within  which  the  chief  tower  or  leep  v.'as  buik. 
This  was  a  very  large  fquare  fabric,  four  or  live  ftories 
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Cafile.     lil;h,  having  fn.iall  windows  in  prodigious  thick  walls, 
which    reiuWred   the   apartments   within    it   dark  and 
"loomy.     This   great  towfr   was   the   palace  of  the 
prince,  prelate,  or  baron,  to  v/hom  the  callle  belonged, 
and  the  rcfidence  of  the  conllable  or  governor.      Under 
ground  were  difmrd  dark  vaults,  for  the  confinement 
of  prifoners,  which  made  it   fometimes  be  called   the 
ilungeon.      In  this  buildtna;  alfo  was  the  great  hall,  in 
which  the  owner  difplayed  his  hofpitality,  by  entertain- 
ing his  numerous  friends  and  followers.     At  cue   end 
of  the  great  halls  of  caltles,  palaces,  and   monafteries, 
there  was  a  place  raifed  a  little  above  the   reft:  of  the 
floor,  called  the  tieis,  where  the  chief  table    ftood,  at 
which  perlons  of  the  higheft  rank  dined.  Though  there 
were  unqueftionably  great  variations  in  the  ftrufture  of 
caftles,  yet  the  moft  perfeft  and  magnificient  of  them 
feem  to  have  been  conftrufted  nearly  on  the  above  plan. 
Such,  to  give  one  example,  was  the  famous   caftle   of 
Bedford,  as  appears  from  the  following  account  of  the 
manner  in  which  it  was  taken   by  Henr)-  III.  A.  D. 
1224.     The  caftle  was  taken  by  four  aflaults.     "  In 
the  firft  was  taken   the  barbacan  ;  in   the   fecond  the 
outer  ballia  ;  at  the  third  attack,  the  wall  by  the  old 
tower  was  thrown  down   by  the   miners,  where,  with 
great   danger,  they  pofTeffed  themfelves   of  the  inner 
ballia,  through   a  chink  ;  at    the   fourth    afTault    the 
iiiiiiers  fet  fire  to  the  tower,  fo  that   the  fmoke  burft 
out,  and  the  tower  itfelf  was  cloven  to  that  degree,  as 
to  (how   vifibly   fome   break   chinks  :   whereupon   the 
enemy  furrendered."     See  a  reprefentation  of  a  caftle  in 
Plate  CXXXV.  where  i  is  the  barbacan,  2  the  ditch 
or  moat,  3  the  wall  of  the  outer  ballium,   4  the  outer 
ballium,  5  the  artificial  mount,  6  the  wall  of  the  in- 
ner ballium,  7  the  inner  balhum,  8  the  keep   or  dun- 
ffeon. 

o 

Before  the  acceffion  of  James  VI.  to  the  throne  of 
England,  the  fituation  of  Scotland  was  fuch,  that  eve- 
ry baron's  houie  was  more  or  lefs  fortified,  according 
to  the  power  or  confequcr.ee  of  its  lord,  or  according 
to  the  fituation  of  the  caftle.  Near  Edinburgh  or 
Stirhng,  where  the  inhabitants  were  more  poliflied  in 
their  manners,  and  overawed  by  the  feat  of  government, 
no  more  was  neceft'ary  than  towers  capable  of  refifting 
the  curiory  attack  of  robbers  and  thieves,  who  never 
durft  ftop  to  make  a  regular  inveftnient,  but  plundered 
by  furpriie,  and,  if  repulfed,  inftantly  fled  away.  Such 
■was  Melville  Caftle.  It  anciently  confifted  of  aftrong 
built  tower  of  three  ftories,  embattled  at  the  top,  and 
was  fufiiciently  ftrong  to  refift  a  fudden  attack,  unaid- 
ed by  artillery,  or  other  engines  of  war.  But,  when 
further  removed,  a*  in  Perthftiire,  Invernefsftiire,  or 
Aberdeen Ihirc,  then  it  was  neceflary  to  be  better  de- 
fended, and  the  aids  of  a  peel  or  dungeon,  with  outer 
Walls,  moat,  and  wet  ditch,  barnakiii,  S:c.  added  to  en- 
able the  powerful  lord  to  refift  the  formidable  attack 
of  his  powerful  adverfary.  The  hiftoiy  of  Scotland, 
fo  late  as  the  reign  of  the  Stuart  family,  affords  a  num- 
ber of  melancholy  inftances  of  inveterate  feuds  among 
the  greater  and  lefter  barons  of  that  period  ;  by  which 
every  mode  of  fortification  then  in  ufe  was  feldom  ade- 
quate  to  the  defence  of  the  caftle  againft  the  ftorm 
or  blockade  of  the  enraged  chieftain.  The  caftle  of 
Doun  feems  to  anfwer  this  defcription  of  fortification, 
and  has  made  feveral  gallant  defences,  in  the  annals  of 
Scotland.     The  third  kind  of  fovtrefles  we  meet  with 


in  Scotland  are  ihofe  fituated  on  the  borders  of  Eng- 
land, or  on  the  fca  coafts  cf  the  kingdom,  and  in  the  *- 
weftern  iflcs,  and  very  remote  places.  Many  of  the  old 
caftles  in  Scotland  were  fituated  on  an  illand,  in  a  deep 
lake,  or  on  a  pcninfula,  which  by  a  broad  deep  cut  was 
made  an  ifland.  Of  this  kind  was  Lochmaben,  in  the 
ftewartiy  of  Annandale,  the  caftle  of  Clofeburn  in  the 
ftiire  of  Nitlifdale,  the  caftle  of  the  Rive,  fituated  on 
the  river  Dee  in  the  fliire  of  Galloway,  Lochlcven 
caftle,  and  many  others. 

This  kind  of  forlrefs  was  only  accefGble  in  a  hard 
froft,  or  by  boats,  which  were  not  eafily  tranfported 
by  a  people  deftitute  of  good  roads  and  wheel  carriages. 
In  faft,  they  could  only  be  taken  by  furprlfc  or  block- 
ade ;  the  firft  very  difficult,  the  fecond  very  tedious  ; 
fo  that,  before  the  ufe  of  artillery,  tiicy  might  be  deem- 
ed almoft  impregnable.  On  that  account,  their  fitua- 
tion was  very  defirable  in  the  inland  parts  of  Scotland. 
On  the  fta  coa'ls  of  Scotland  we  generally  find  the 
ftrongeft  and  moft  ancient,  as  well  as  the  moft  impreg- 
nable caftles.  Thefe  had  to  defend  themfelves  from 
the  invafion  of  the  foreign  enemy,  as  well  as  the  at- 
tacks of  the  domeftic  foe.  Thus  we  find  the  barons, 
whofe  lands  extended  to  the  fea  coaft,  perched,  like  the 
eagle,  on  the  moll  inacceflible  rocks  that  lay  within 
their  poffeflions.  Of  this  kind  were  Slains  caftle,  Tan- 
tallon  and  Dunottar,  on  the  eaft  coaft,  and  Dunvegan 
in  the  ifte  of  Sky,  with  Dunolly  on  the  weft  coaft. 
Thefe  muft  have  been  moft  uncomfortable  retreats,  ex- 
cept to  a  barbarous  people,  or  when  a  prefling  danger 
forced  the  baron  to  feek  his  fafety  in  the  only  poffible 
retreat  left  him. 

Castle,  in  ancient  writers,  denotes  a  town  or  vil- 
lage  furrounded  with  a  ditch  and  wall,  furniftied  with 
towers  at  intervals,  and  guarded  by  a  body  of  troops. 
The  word  is  originally  Latin,  caftellum,  a  diminutive 
from  cajlrinn.  Coftellum  originally  feems  to  have  figni- 
fied  a  fmaller  fort  for  a  little  garrifon  :  though  Sueto- 
nius ufes  the  word  where  the  fortification  was  large 
enough  to  contain  a  cohort.  The  cajlella,  according 
to  Vegetius,  were  often  like  towns,  built  on  the  bor- 
ders ot  the  empire,  and  where  there  were  conftant 
guards  and  fences  againft  the  encmiy.  Horlley  takes 
them  for  much  the  fame  with  what  were  otherwife  de- 
nominated_/?(j//o«  r. 

Castle,  or  Cqftlc-Jleed,  is  alfo  an  appellation  given 
by  the  country  people  in  the  north  to  the  Roman  caf- 
tella,  as  diftinguiftied  from  the  cnjira  fialiva  which 
they  ufually  call  chejjers.  Horfley  reprefents  this  as 
an  ufeful  criterion,  whereby  to  difcover  or  diftinguifti 
a  Roman  camp  or  ftation.  There  are  feveral  of  thefe 
caftella  on  Severus's  wall  :  they  are  generally  60  feet 
fquare  ;  their  north  fide  is  formed  by  the  wall  itfelf, 
which  falls  in  with  them  ;  the  intervals  between  them 
are  from  fix  furlongs  and  a  half  to  feven  ;  they  feem 
to  have  ftood  clofeft  where  the  ifations  are  wideft. 
The  neighbouring  people  call  them  cajlles,  or  cajllc 
Jlecds,  by  which  it  ieems  probable  that  their  ancient 
Latin  name  had  been  cojlellum.  Some  modern  writers 
call  them  mile  cajlles,  or  military  cajlellte ;  Horfley 
fometimes  explorolory  cajlles.  In  thefe  cajlella  the 
areans  had  their  ftation,  who  were  an  order  of  men 
whofe  bufinefs  was  to  make  incurfions  into  the  enemy's 
country,  and  give  intelligence  of  their  motions. 

Castle,  in  the  fca  language,  is  a  part  of  the  fliip, 
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of  which  there  are  two  ;  the  forecaftle,  being  the  elc-      botli  mort;J 
vation  at  the  prow,  or  the  uppennoll  deck  towards  the 
mizen,  the  place  where  the  kitchens  are.     HinJcaille 
is  the  elevation  which  reigns  on  the  Hern,  over  the  lall 
deck,  where  the  ofucers  cabins  and  places  of  affembly 


Castle,  EJmunJ.  See  Castel. 
CuiTLE-Dar,  a  borough  and  market  town,  capital 
of  the  county  of  Mayo  in  Ireland,  is  a  well  inhabited 
place,  and  carries  on  a  briik  trade  :  it  has  a  barrack 
for  a  troop  of  horfe  ;  and  there  is  here  a  charter  fchool 
capable  of  receiving  no  children,  and  endowed  with 
two  acres  of  land,  rent  free,  by  the  right  honourable 
Lord  Lucan,  who  has  alfo  granted  a  leafe  of  20  acres 
more  at  a  pepper  corn  yearly. 

CASTiE-Cary,  a  remarkable  Roman  ftation  about 
four  miles  weft  from  Falkirk  on  the  borders  of  Stir- 
lingfhire  in  Scotland.  It  comprehends  feveral  acres 
of  ground,  is  of  a  fquare  form,  and  is  furrounded 
with  a  wall  of  ftone  and  mortar:  all  the  fpace  within 
the  walls  has  been  occupied  by  buildings,  the  ruins  of 
which  have  raifcd  the  earth  eight  or  ten  feet  above  its 
natural  furface  ;  fo  that  the  fort  now  feems  like  a 
hill  top  furrounded  with  a  funk  fence.  In  1770,  fonie 
workmen  employed  in  fearching  for  ftoncs  for  the 
great  canal,  which  pafl'es  very  near  it,  difcovered  feve- 
ral apartments  of  ftone  ;  and  in  one  of  them  a  great 
number  of  ftones  about  two  feet  in  length,  and  ftand- 
ing  ere<?t,  with  marks  of  fire  upon  them,  as  if  they 
had  been  employed  in  fupporting  fome  vefitl  under 
which  fire  was  put.  In  a  hollow  of  the  rock  near  this 
place,  in  1771,  a  confiderable  quantity  of  wheat  quite 
black  with  age  was  found,  with  fome  wedges  and  ham- 
mers fnppofed  to  be  Roman. 

CAiiLE-Rifw.g,  a  borough  town  of  Norfolk  in  Eng- 
land,  which  fends  two  members  to  parliament.  E. 
Long.  o.  40.  N.  Lat.  52.  46. 

C/iiTLB-lVork,  fervice  or  labour  done  by  inferior  te- 
nants, for  the  building  and  upholding  caftles  of  de- 
fence, toward  which  iome  gave  their  perfonal  affift- 
ance,  and  others  paid  their  contributions.  This  was 
one  of  the  three  neceffary  charges  to  which  the  An- 
glo-Saxons were  exprefsly  fuhjcdi. 

CASTLETOWN,  the  capital  of  the  ille  of  Man, 
feated  on  the  fouth-weft  part  of  the  iiland.  It  has  a 
ftrong  caftle  ;  but  of  no  great  importance,  on  account 
of  its  diftance  from  the  rocky  and  (hallow  harbour. 
W.  Long.  4.  39,  N.  Lat.  53.  30. 

CASTOR,  the  Beaver,  in  Zoology,  a  genus  of 
quadrupeds  belonging  to  the  order  of  glires.  See 
Mammalia  Index. 

Castor,  in  AJltonomij,  a  moiety  of  the  conftcllation 
Gemini;  called  alto  Apollo.  Its  latitude  north- 
wards,- for  the  year  1700,  according  to  Hevelius,  was 
10°  4'  23';  and  its  longitude,  of  Cancer,  17°  4'  14  . 
It  is  aifo  called  Rafalgenze,  Apollo,  Aphellan,  Avellar, 
and  Anelar. 

CAiTOR  and  Pol'ux,  in  Pat^an  mythology.  Jupiter 
having  an  amour  with  Leda,  the  wi:e  of  lyndarus 
king  of  Sparta,  in  the  form  of  a  fwan,  (lie  brouglit 
forth  two  eggs,  each  containing  twins.  From  that 
impregnated  by  Jupiter  pr<;cecded  Pollux  and  Helena, 
who  were  both  immortal :  from  the  other  Caftor  and 
Clytemneftra,   who  being    begot    by     fvndarus  were 
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They  were  all,  however,   called  by  the      Cafior, 

common  name  of  'TynilitriJx.  Thefe  two  brothcis  en-  ^^■o""'"^^ 
tered  into  an  inviolable  friendfhip  ;  they  went  with  the 
other  noble  youths  of  Greece  in  the  expedition  to 
Colchis,  and  on  J^cvcral  occafions  fignalized  them- 
felves  by  their  courage  ;  but  Caftor  being  at  length 
killed,  Pollux  obtained  leave  to  (hare  his  own  immor- 
tality with  him  ;  fo  that  they  are  faid  to  live  and  die 
alternately  every  day  :  for,  being  tranflatcd  into  the 
(liies,  they  form  t!ie  conftelbtion  ot  Gc:iiini,  one  of 
which  liars  rifes  as  the  other  fcts 

A  martial  dance,  called  the  Pyrrhic  or  Calloriait 
dance,  was  invented  in  honour  of  thofc  deities,  whom 
the  Ceplielenfes  placed  among  the  Dii  Magni,  and  of- 
fered to  them  white  lambs.  The  Ro'nans  alfu  p^id 
them  particular  honours  on  account  of  the  afhftance 
they  are  faid  to  have  given  them  in  an  engagement 
againft  the  Latins  ;  in  which,  appearing  mounted  on 
white  horfes,  they  turned  the  fcale  of  victory  in  their 
favour,  for  which  a  temple  was  ercfted  to  them  in 
the  forum. 

C^s-CR  and  Pollux,  a  fiery  meteor,  wiiich  pt  fea  ap- 
pears fometimes  fticking  to  a  part  of  the  (liip,  in  form 
of  one,  two,  or  even  three  or  four  fireballs:  when 
one  is  fcen  alone,  it  is  more  properly  called  Helna  ; 
two  are  denominated  Caftor  and  Pollux,  and  fometimes 
T)ndarids.  Caftor  and  Pollux  are  called  by  the  Spa- 
niards, San  Elmo  ;  by  the  French  St  Elme,  St  Ni- 
chulas,  St  Clare,  St  Helene  ;  by  the  Italians,  Her. 
mo  ;  by  the  Dutch,  Tree  Vuuren. 

Caftor  and  Pollux  are  commonly  judged  to  portend 
a  cefTation  of  the  ftorm,  and  a  future  calm;  being 
rarely  feen  till  the  temped  is  nigh  fpent.  Helena 
alone  portends  ill,  and  witnefles  the  fevereft  part  of  the 
ftorm  yet  behind.  When  the  meteor  fticks  to  tlie  mafts, 
yards,  &c.  they  conclude,  from  the  air's  not  having 
motion  enough  to  difllpate  this  flame,  that  a  prc^ 
found  calm  is  at  hand  ;  if  it  flatter  about,  it  indicates 
a  ftorm. 

CASTOREUM,  in  the  Jl-LiuHa  Medicn,  castor  ; 
the  inguinal  glands  of  the  beaver.  The  ancients  had 
a  notion  that  it  was  lodged  in  the  tefticlts;  and  that 
the  animal,  when  hard  prefTcd,  would  bite  them  oft", 
and  leave  them  to  its  purfuers,  as  if  confcious  of  what 
they  wanted  to  dcftroy  him  for.  The  bcft  fort  .of 
caftor  is  what  coines  from  Ruffia.  So  much  is  Ruf- 
fian caftor  fuperior  to  the  American,  that  two  gui- 
neas per  pound  arc  paid  for  the  former,  and  only  8s.  fid. 
for  the  latter.  Tlie  Ruffian  caftor  is  in  large  hard 
round  cods,  which  appear,  when  cut,  fiill  of  a  brittle, 
red,  liver  coloured  fubftance,  interfperfed  with  mem- 
branes and  fibres  exquifitely  interwoven.  .An  inferior 
fort  is  bvon^riit  from  U.intzic,  and  is  generally  fat  and 
moill.  The  American  caftor,  which  is  the  wo,  ft  of 
all,  is  in  longlfli  thin  cods.  Ruilia  caftor  has  a  ftrong 
difagreeable  fmell  ;  and  an  acrid,  bitterilh,  and  naufe- 
ous  talle.  Water  cxtradfs  the  naufeous  part,  with 
little  of  the  liner  bitter  ;  reiliiicd  fpirit  cxtrafts  ihij 
laft  without  much  of  the  naufeous  ;  proof  fpirit  both  : 
water  elevates  the  whole  of  its  flavour  in  diftiilarion  ; 
reitified  fpirit  biings  over  nothing.  Caftor  is  looked 
upon  as  one  ot  the  capital  nervine  and  antihy'leric 
medicines  :  fome  celebrated  praflitioners,  neveithclefs, 
have  doubted  its  virtues  ;  and  Neumann  and  Stahl  de- 
I  i  clare 
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Ciftrarion.  ^ lare  it  infignificant.     Experience,  however,  lias  fhovvn 

* » liat  the  vimies  of  caftor  are  coiillderHblf,  though  lefs 

than  they  liave  been  s^enerally  fuppofed. 

CASTRATION,  in  Surgery,  the  operation  of 
gelding,  i.  e.  of  cutting  off  the  tedioles,  and  putting 
a  male  animal  out  of  the  capacity  "f  generation. 

Callration  is  in  much  nfc  in  Afia,  efnecially  among 
the  Turks,  who  prat'tife  it  on  their  (laves,  to  prevent 
any  commerce  with  tlieir  women.  Tlie  Turks  often 
make  a  general  amputation. 

Callratiou  alfo  obtains  in  Italy,  where  It  is  ufed  wi:!i 
a  view  to  preferve  the  voice  for  finglng.      See  Eunuch. 

The  Pcrfians,  and  other  eaftern  nations,  have  di- 
vers methods  of  making  eunuchs,  different  from  thofe 
whicii  obtain  in  Europe  :  we  fay,  of  making  ennucli?, 
for  it  is  not  always  done  among  them  by  cutting,  or 
even  collifion.  CIcuta  and  other  poifonous  herbs  do 
the  fame  office,  as  is  (hown  by  Pauljs  TEgineta.  Thofe 
tunuchifcd  in  this  manner  are  called  thlibU.  Befides 
uhich  there  is  another  fort  called  ihlafi^.,  in  whom  the 
genitals  are  left  entire,  and  only  the  veins  which  fhould 
teed  them  are  cut  ;  by  which  means  the  parts  do  in- 
deed remain,  but  fo  lax  and  weak,  as  to  he  of  no  ufe. 

Callratlon  was  for  fome  time  the  punilhm.ent  of 
adultery.  By  the  laws  of  the  Vifigoths,  Sodomites  un- 
derwent the  fame  punifhment. 

By  the  civil  law  it  is  mane  penal  in  phyficlans  and 
furgeons  to  caflrate,  even  with  content  of  the  party, 
who  is  himfelf  included  in  the  fame  penalty,  and  his 
effects  forfeited.  The  offence  of  Mayhem  by  caftra- 
tion  is,  according  to  all  our  old  v/riters,  felony  ;  though 
committed  upon  the  hii;heft  provocation.  See  a  re- 
cord to  this  purpofe  of  Henry  III.  Iranfcribed  by  Sir 
Edward  Coke,  3  Infi;.  62.  or  Blackftone's  Com.  vol. 
iv.  p.  2c6. 

Cadration  is  fometimes  found  neceffarv  on  medicinal 
confiderations,  as  in  mortifications,  and  fome  other 
difeafes  of  the  tcfticles,  efpeciaily  x\\^  fjrcocde  and  va- 
ricocele.    Some  have  alfo  ufed  it  in  maniac  cafes. 

Castration  is  alfo  in  fome  fort  praflifed  on 
women.  Alhenxus  mentions  that  King  Andramytes 
was  the  iirft  who  caRrated  women.  Hefychius  and 
Suidas  fay  Gyges  did  the  fame  thing.  Galen  obferves, 
that  women  cannot  be  callrated  without  danger  ot  life  ; 
end  Dalechampius,  on  the  fore-mentioned  paffage  of 
Athenaeus,  holds,  that  it  is  only  to  be  underilood  of 
fimple  padlocking. 

Castration,  in  refpeft  of  brutes,  is  called  Geld- 
ing and  Spaying. 

Castration  alfo  denotes  the  art  of  retrenching,  or 
cutting  away  any  part  of  a  thing  from  its  whole. — 
Callrating  a  book,  among  bookfcllers,  is  the  taking  out 
fome  leaf,  fheet,  or  the  like,  which  renders  it  imper- 
feft  and  unlit  for  fale.  The  term  is  alfo  applied  to 
the  taking  av/ay  particular  pafTages,  on  account  of 
their  obfcenity,  too  great  freedom  with  refpeci  to 
government,  &c. 

Castration,  among  botanifts,  a  term  derived  from 
the  fancied  analogy  betwixt  plants  and  animals.  Tlie 
callration  of  plants  conlilts  in  cutting  off  the  anlhcne, 
\  or  tops  of  the  (lamina,  before  they  have  attained  ma- 
turity, and  difperfed  the  pollen  or  fine  dull  contained 
v.'Ithin  their  fubflince.  This  operation  has  been  fre- 
quently praftifed  liy  the  moderns,  wi  b  a  view  to  efta- 
bli(h  or  confute  the  dodrine  of  the  fexes  of  plants,  the 


antherac  or   tops  being  confidered  by  the   fexmlifts  as     Ca(!rcl 
the   male   organs   of  generation.     The  ex}Hriment  of 
calhation   fuccecds   principally   on  plants   \^li'ch,  like  C--'!:"^-":^- 
the  melon,   have  their  male  (lowers  detached  from  the         ^~~~'' 
female.      In  fuch  as  have  both  male  and  female  flowers 
contained   within  the  fame  covrrs,   this  opeialion  can- 
not be  eafily  performed  witliout  endangering  the  nt-iirh- 
bourmg    organs.     Tlie  refult  of  experiments  on   'liis 
fubjecl  by  Linnaeus,  AHton,   and  other  eminent  bota- 
nifts,  may  be  feen  under  the  article  Botany. 

CAS  TREE,  a  kind  of  liawk  refcmliling  the  I  '.nner 
in  fhape,  but  the  hobby  in  lize.  The  cafln-i  Is  ;;lf() 
called  keftrcl,  and  is  of  a  (low  and  cowardly  kind  ;  her 
game  is  tlie  groufe,  thougli  (he  will  kill  a  partridge. 

CASTRES,  a  city  oi  Langiiedoc,  in  France,  about 
35  miles  tall  of  Thonloufe.  E.  Long.  2°.  N  Lat. 
3. I-  4c.      It  is  abi(ho])'s  fee. 

CASTRO,  the  capital  of  the  ifi.^nd  of  Chiloe,  on 
the  coafl  of  Chili  in  South  America.  W.  Long,  b  2. 
S.  Lat.  43. 

Castro  is  alfo  the  capital  of  a  duchv  of  the  fame 
name  in  the'popp's  terr!f'.>ries  In  Italv,  fitnnted  (^n  '!>o 
confines  of  Tufcany.     E.  Long.  12.  35.  N.  Lat.  42. 

30- 

Castro,  Pieiro  de,  a  celebrated  painter,  who  flou- 
rlfned  about  the  middle  of  the  lytli  century.  The  fub- 
jetls  whicli  this  great  artill  chofe  to  paint,  were  what 
are  diftinguilhed  by  the  name  of  Hill  life  ;  vafes,  fhclls, 
mufical  initrumcnts,  gems,  vciTrls  of  gold,  filver,  anj 
cryftnl,  books,  and  rich  bracelets  :  and  in  thofe  fub- 
jecls  his  choice  and  difpofition  were  eleg::nt,  and  Ins 
execution  admirable. 

CASTRUCCtO,CASTRACANi,  a  celebrated  Italian 
general,  was  bom  (nobody  knows  of  whom)  ac  Lucca 
in  Tufcany  in  izSj,  and  left  in  a  vlnevard  onvfed 
with  leaves,  where  h.e  was  found  by  DIanora  a  widow 
ladv,  the  filler  of  Antonio,  a  canon  of  St  Michael 
in  Lucca,  who  was  defcended  from  the  illuftrious 
family  of  the  Caftracani.  '.'he  lady  having  no  chil- 
dren, fhe  refolved  to  bring  him  up,  and  educated 
him  as  carefully  as  he  had  been  her  own.  She  in- 
tended him  for  a  pried  ;  but  he  was  fcarccly  14  years 
old  when  ;ie  began  to  devote  himfelf  to  military  fports, 
and  thofe  violent  exerclfes  which  fuited  his  great 
ftrength  of  body.  The  faflions  named  the  Guelfs  ar.d 
Gile'incs  then  fnarcd  all  Italy  between  them  ;  divided 
the  popes  and  the  emperors  ;  and  engaged  in  their  dif- 
ferent intereils  not  only  the  members  of  the  fame  town, 
but  even  thofe  of  the  fame  family.  Francifco,  a  con- 
fiderable  perfon  on  the  fide  of  the  Gibi-lines,  obferv- 
Ing  Caftruccio's  uncommon  fpirit  and  great  qualities, 
prevailed  with  Antonio  to  let  him  turn  foldicr  ;  on 
which  Cailruccio  foon  became  acquainted  with  every 
thing  belonging  to  that  profeffion,  and  was  made  a 
lieutenant  of  a  company  of  foot  by  Francifco  Guinigi^ 
In  his  firfl  campaign  he  gave  fuch  proofs  of  his  cou- 
rage and  condnft  as  fprcad  his  fame  all  over  Lombardy  ; 
and  Giiinigi,  dying  foon  after,  committed  to  him  the 
care  of  hisfon  and  the  management  of  his  eltate.  Still 
dillingniihing  himfelf  by  his  exploits,  he  fill:-d  his  com- 
mander in  chief  wltii  fuch  jealotify  and  envy,  that  he 
was  imprlfoned  by  ftratagem  In  order  to  be  put  to 
deatli.  Bui  the  people  of  Lnrca  fonn  releafcd  liim, 
and  afterwards  chife  him  for  their  foverelgn  prince^  — 
The  Gibellncs    confidered  him  as   the  chief  of  their 
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Caftruccio,  party  ;  and  tliofo  who  had  been  banilheJ  from  their 
Caflrum  country  llsj  to  him  for  proteitiun,  and  luiaiiimoufly 
Doluris.  p,.  jn:,|(j,(j^  tl,at  [(  i,,.  ^oiild  r.'ftorc  them  to  their  cllatcs, 
t!icy  would  ferve  him  fo  cfi'eCtually  that  the  fovercign- 
ty  of  their  country  fhould  be  his  reward.  Flattered 
by  thefe  promlie?,  he  entered  into  a  league  with  the 
pri.ice  of  Milan.  He  kept  his  army  conltantly  on 
foot,  employing  it  as  beft  fuited  his  own  defigns.  For 
fervices  he  had  done  the  pope,  he  was  made  fenator  of 
Rome  with  more  than  orvlindry  ceremony  ;  but  while 
there,  received  news  which  obliged  him  to  haftcn  back 
to  I.ucca.  The  Florentines  entered  into  a  war  with 
him,  but  Caftruccio  fought  hin  way  through  them  ; 
and  the  fupreme  authority  of  Tufcany  was  ready  to 
fall  into  his  hands,  when   a  period  was  put  to  his  lite. 


C.i(l» 
II 


In  May  1328, 


gained  a  complete  viftory  over 


enemies,  who  amounted  to  30,000  foot  and  io,coo 
horfe  ;  in  which  7.2, coo  of  them  were  {lain,  with  the 
lofs  of  not  quite  1630  of  his  own  men  ;  but  as  he 
was  returning  from  the  field  of  battle,  tired  with  the 
aftion,  and  covered  with  fweat,  he  halted  a  little,  in 
order  to  thank  and  carets  his  foldicrs  as  they  palled  5 
when,  the  north  wind  blowing  upon  him,  he  was  im- 
mediately fcized  with  an  ague,  which  he  at  firll  ne- 
gleftcd,  but  it  carried  him  off  in  a  few  days,  in  the 
44th  year  of  his  age. 

Mucliiavel,  who  has  written  the  life  of  Caftruccio, 
fays,  that  he  was  not  only  an  extraordinary  man  in  his 
own  age,  but  he  would  have  been  fo  in  any  other.  He 
was  ot  a  noble  afpcft,  and  of  the  moft  winning  addrefs. 
He  had  all  the  qualities  that  make  a  man  great  ;  was 
grateful  to  his  fii'ends,  jn!lj:o  his  fubjetls,  terrible  to 
his  enemies.  No  man  was  more  forward  to  encounter 
dangers  ;  no  man  more  careful  to  efcape  them.  He 
had  an  uncommon  prefence  of  mind,  and  ofcen  made 
repartees  with  great  fmartnefs.  Some  of  them  are  re- 
corded, which  difcover  a  Angular  turn  of  humour  ; 
and,  for  a  fpecimen,  we  iliall  mention  three  or  four  of 
them.  —  Faffing  one  day  through  a  ftreet  where  there 
was  a  houte  of  bad  tame,  he  furprifed  a  young  man, 
who  was  jull  coming  out,  and  who,  UDon  feeing  him, 
was  all  over  bluflies  and  confulion  :  "  Friend,  you 
fhould  not  be  atliamed  when  you  come  out,  but  when 
von  go  in."  —  One  all<ing  a  favour  of  him  with  a  thou- 
iand  impertinent  and  fuperfluous  words  :  "  Hark  you, 
friend  ;  when  you  would  have  any  thing  with  me  for 
the  future,  fend  another  man  to  afk  it." — Another 
great  talker  having  tired  him  with  a  tedious  dilcourfe, 
excufed  him'.elf  at  laft,  by  laying,  he  was  afraid  he  had 
been  troublcfome.  "  No  indeed,  (replied  he),  for  I 
dill  not  mind  one  word  you  faid.  —  Fie  was  torced  to 
put  a  citizen  of  Lucca  to  death,  wlio  had  formerly 
been  a  great  inftrument  oi  his  advancement  ;  and  being 
reproached  by  fomebody  for  having  dealt  fo  feverely 
with  an  old  friend,  replied,  "  No,  yon  are  miilaken. 
It  was  with  a  new  foe." — One  ot  his  courtiers,  de- 
firous  to  regale  him,  made  a  ball  and  invited  him  to  it. 
C-dlriiccio  came,  entertained  himfclt  among  the  ladit.f, 
danced,  and  did  other  things,  which  did  not  fcem  to 
comport  with  the  dignity  of  his  rank.  One  of  his 
■friends  intimatirjg  that  luch  freedoms  might  diminifh 
the  reverence  that  ought  to  be  paid  him  ;  "  I  thank 
you  for  your  caution  ;  but  he  \v\ia  is  reckoned  wife  all 
the  day,  will  never  be  reckoned  a  fool  at  night." 

CASTRUM  DOLOMs,   in  middle  age  writers,  de- 


notes a  catafalco,  or  a  lofty  tomb  of  ftate,  ereded  in 

honour   of  fome  perfons  of  eminence,   ufually    in   the„  ,     .     ., 

,         ,        ,  ,.;,..  ,  ,    ,  11  CalusAmif. 

church  where  l\is  body  is  interred  ;  and  decorated  with      fianij. 

arms,  emblems,  lights,  and  the  like.  ^ ' 

Ecclcfiaftieal  writers  fpeak  of  a  ceremony  of  confe- 
crating  a  cuflrum  dolorls  ;  the  edifice  was  to  be  made 
to  reprefent  the  body  of  the  deceafed,  and  the  priefl 
and  deacon  were  to  take  their  pofts,  and  fay  the  pray- 
ers after  the  fame  manner  as  if  the  corple  were  adually 
prcfent. 

CASTS.     Sec  Casting. 

CASU  CONSIMILI,  in  Lazv,  a  writ  of  ent^y  granted 
where  a  tenant,  by  courtefy  or  for  life,  aliens  either 
in  fee,  in  tail,  or  for  the  term  of  another's  life.  It  is 
brought  by  him  in  reverfion  againft  the  perfun  to  whom 
fuch  tenant  does  fo  alien  to  the  prejudice  of  the  rever- 
fioner  in  the  tenant's  lifetime. 

C.isu  Provifo,  in  Lain,  a  writ  of  entry  founded  on  the 
ftatute  of  Gloucefter,  where  a  tenant  in  dower  aliens 
the  lands  ftie  fo  holds  in  fee  or  for  life  ;  and  lies  for  thu 
party  in  reverfion  againft  the  alliance. 

CASUAL,  fomething  that  happens  fortuitoudy, 
without  any  defign,  or  any  meafures  taken  to  bring  it 
to  pafs. 

C/Iiusi.  Revalues,  are  thofe  which  arife  from  forfei- 
tures, coniifcations,  deaths,  attainders,  &c. 

Casual  Theology,  a  denomination  given  to  what  is 
more  trequcntly  called  Casuistry. 

CASUALTY,  in  a  general  fenfe,  denotes  an  acci- 
dent, or  a  thirig  happening  by  chance,  not  defign.  It 
is  particularly  uted  for  an  accident  producing  unnatu- 
ral death. 

Casualty,  in  Scots  Lazv.  C<ifualt\cs  of  a  fuperwr, 
are  thofe  duties  and  emoluments  which  a  fuperior  has 
right  to  demand  out  of  his  vaftal's  eftate,  over  and  be- 
fides  the  conftant  yearly  duties  eftabliftied  by  the  red- 
dendo  of  his  charter  upon  certain  cafual  events. 

Casualty,  in  Metallurgy.     See  Causaltv. 

CASUIST,  a  perfon  who  propofes  to  refolve  cafes 
of  confcience.  Eicobar  has  made  a  collcftion  of  the 
opinions  of  all  the  cafuifts  before  him.  M.  le  Feore, 
preceptor  of  Louis  XIII.  called  the  books  of  the  ca- 
luifts  the  art  of  quibbling  with  God  :  which  does  not 
feem  far  from  truth,  by  realon  of  the  multitude  of  di- 
ftinftions  and  fnbtleties  they  abound  withal.  Mayer 
has  pubLfhed  a  bibliotheca  of  cafuifts,  containing  an 
account  of  all  the  writers  on  cafes  of  confcience,  ran- 
ged under  three  heads  ;  the  firft  comprehending  the 
Lutheran,  the  fecond  the  Calvinift,  and  the  third  the 
Romiili  cafuifts. 

CASUISTRY,  the  doclrinc  and  fcience  of  con- 
fcience and  its  cafes,  with  the  rules  and  principles  of 
refolving  the  fame  ;  drawn  partlv  from  natural  reafon 
or  equity  ;  partly  from  authority  of  Scripture,  the 
canon  law,  councils,  fathers,  S;c.  To  cafuiftry  belongs 
the  deeifion  of  all  dlfirciilties  arifing  about  what  a  man 
may  lawfully  do  or  not  do  ;  what  is  fin  or  not  fin  ; 
what  things  a  man  is  obliged  to  do  in  order  to  difcharge 
his  duty,  and  what  he  may  let  alone  without  breach 
of  it. 

CASUS  amissiomis,  in  Hcol.!  La'ui.  In  aiSicns  pro- 
ving the  tenor  of  obligations  inextinguiftiable  by  the 
debtor's  retiring  or  cancelling  them,  it  is  neceffary  for 
the  purfuer,  before  he  is  allowed  ■;  proof  of  the  tenor, 
to  condefcend  upon  fuch  a  cnjus  amjffwnis,  or  accident 
I  i  2  by 
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Cat-Hculs. 


Cat  by  wJiicIi  the  writing  was  dellroycc!,  as  fliows  it  was  loft 
"         while  in  the  writer's  pofrclTioM. 

CAT.  In  Zoology.     See  FtLis,  Mammalia  Imltx. 

Cat,  ill  fea  iiftairs,  a  (hip  employed  in  the  coal 
trade,  formed  from  the  Norwegian  model.  It  is  di- 
flinguifhfrd  by  a  narrow  (tern,  projecting  quarters,  a 
deep  -wai/}?,  and  by  haviiirr  ornamental  figures  On  the 
prow,  'i'hefe  velfels  are  generally  built  remarkably 
flrong,  and  carry  from  four  to  fix  hundred  tons,  or, 
in  the  language  of  their  own  mariners,  from  20  to  30 
isels  of  coals. 

Cat,  is  alfo  a  fort  of  ftrong  tackle,  or  combination 
of  pulleys,  to  hook  and  draw  the  anchor  perpendicular- 
ly up  to  the  cat-h.'iid.      See  CjT-Ixniih. 

Cj7's-Eye,  or  SurrJIone  of  the  Tui  ks,  a  kind  of  gem 
found  chiefly  in  Siberia.  Cat's  eye  is  by  the  Latins 
called  Oculus  call,  and  fomctimes  onycopnius,  as  having 
white  zones  or  rings  like  the  onyx,  and  its  colours 
variable  like  opal,  from  which  lad  it  diflers  chiefly  by 
its  fnperior  hardnefs.  It  is  very  bard,  and  femitranf- 
parent,  and  has  different  points,  from  whence  the  light 
is  rcflefled  with  a  kind  ofyellowiih  radiation  fome- 
what  fimilar  to  the  eyes  of  cats,  from  whence  it  had 
its  name.  The  bell  of  them  are  very  fcarce,  and 
jewellers  cut  them  round  to  the  greateil  advantage. 
One  of  thefe  ftones,  an  inch  in  diameter,  was  in  the 
poffefTion  of  the  Duke  of  Tnfcany. 

CAT-fJh,  in  Ichlhyoligy.  See  SciUALUs,  Ichthyo- 
logy IiidiX. 

CatGuI,  a  denomination  given  to  fmall  ftiings  for 
fiddles,  and  other  inllrumeiits,  made  of  the  inrcftines 
of  fheep  or  lambs,  dried  and  twilled  together,  either 
fingly,  or  fcvcral  togetlier.  Thefe  are  fometimcs  co- 
loured red,  fometlnies  blue,  but  are  commonly  left 
whitilh  or  brownifh,  the  natural  colour  of  the  gut. 
They  are  alfo  ufed  by  watchmakers,  cutlers,  turners, 
and  other  artificers.  Great  quantities  are  imported 
into  England,  and  other  northern  countries,  from  Ly- 
ons and  Italy. 

Cat  Harp'wgs,  a  purchafe  of  ropes  employed  to 
brace  in  the  fhrouds  of  the  lower  mafls  behind  their 
yards,  for  the  double  purpofe  of  making  the  flirouds 
more  tio-ht,  ar.d  of  affording  room  to  draw  in  the 
yards  more  obliquely,  to  trim  the  fails  for  a  fide-wind, 
when  they  are  faid  to  be  dofe-hauled. 

CdT-Htnch,  two  flrong  (hort  beams  of  timber,  which 
prijeft  almofl  horizontally  over  the  fliip's  bows  on 
each  fide  of  the  bowfprit  ;  being  like  two  radii  which 
extend  from  a  centre  taken  in  the  diredion  of  the 
bowfprit.  That  part  of  the  cat-head  which  refls  upon 
the  torecaftle,  is  fecurely  bolted  to  the  beams  :  the 
other  part  projects  like  a  crane,  as  above  dcfcribed,  and 
carries  in  its  extremity  two  or  three  fmall  wheels  or 
fheams  of  brafs  or  ftrong  wood,  about  which  a  rope 
called  the  cat-fall,  pafTes  and  communicates  with  the 
cat-block,  which  alfo  contains  three  fheavcs.  The 
machine  formed  by  this  combination  of  pulleys  is  called 
the  Cat,  which  ferves  to  pull  the  anchor  up  to  the  cat- 
bead,  without  tearing  the  (hip's  fides  with  its  flukes. 
Tiie  cat-head  alfo  ferves  to  fufpend  the  anchor  clear  of 
the  bow,  when  it  is  neceffary  to  let  it  go  :  it  is  fup- 
ported  by  a  fort  of  knee,  which  is  generally  ornament- 
ed with  feulpture.     See  Plate  CXXXVI. 

The  cat-block  is  filled  with  a  large  and  ftrong  hood, 


which  catc!ie3  the  ring  of  the  anchor  when  it     is  to  Le  Cat-Mint 
drawn  up.  || 

C^r-Mmt.      See  Mentha,  Botany  Imh::.  Catac.n.ls. 

C.i-r-Scill,  a  name  given  by  our  fult- workers  to  a  ' 
very  beautifully  granulated  kind  of  common  fait.  It 
is  formed  out  of  the  b!llein,or  leach  brine,  which  rur.s 
from  the  fait  when  taken  out  of  the  pan.  AVhen  they 
draw  out  the  common  fait  from  the  boiling  pans,  they 
put  it  into  long  wooden  troughs,  with  holes  bored  at 
the  bottom  for  the  brine  to  drain  out  ;  under  th'  fe 
troughs  are  placed  velfels  to  receive  this  biiiie,  aiul 
acrols  them  fmall  flicks  to  which  the  cat  fait  affixes  it- 
fclf  in  very  large  and  beautiful  cryllals.  This  fait 
contains  fome  portion  of  the  bitter  purging  fait,  is 
very  (liarp  and  pungent,  and  is  vvliite  when  powder- 
ed, though  pellucid  in  the  mafs.  It  is  ufed  by  fume 
for  the  table,  but  the  greateil  part  of  what  is  made 
of  it  is  ufed  by  the  makers  of  hard  foap. 

CAT-Silvrr.     See  Mica. 

CATACAUSTIC  curves,  in  the  higher  geome- 
try, that  fpecies  of  can  flic  curves  which  are  formed  by 
reflcftion.      See  Fluxions. 

CATACHRESIS,  in  Rhetoric,  a  trope  which  bor-  ' 
rows  the  name  of  one  thing  toexprefs  another.      Tluis 
Milton,  defcribing  Raphael's  defcent   from  the  cmpy- 
real  heaven  to  paradife,  fays, 

"  Down  thither  prone  in  flight, 

"  He  fpceds,  and  through  the  vaft  ethereal  iky 

"  Sails  between  worlds  and  worlds." 

CATACOMB,  a  grotto,  or  fubterraneous  place  for 
the  burial  of  the  dead. 

Some  derive  the  word  catacomb  from  the  place  where 
fiilps  are  laid  up,  which  the  modern  Latins  and  Greeks 
called  cunilic.  Others  fav,  that  cala  was  ufed  for  ad,  and 
catacumbas  for  adiumbas:  accorduigly,  Dadin  lays,  they 
anciently  wrote  catatumbat.  Others  fetch  the  word 
from  the  Greek,  y.^iTx,  and  i<o/tfi>-,  a  hollow,  cavity,  or 
the  like. 

Anciently  the  word  catacomb  w'as  only  underftood 
of  the  tombs  of  St  Peter  and  St  Paul  ;  and  M.  Clialle- 
lain  obferves,  that,  among  the  more  knowing  of  the 
people  of  Rome,  the  word  catacomb  is  never  ap])lied  to 
the  fubterraneous  burying-places  hereafter  mentioned, 
but  only  to  a  chapel  in  St  Seballian,  one  of  the  feven 
flational  churches  ;  where  the  ancient  Roman  kalen. 
dars  fay  the  body  of  St  Peter  was  depofited,  under 
the  confulate  of  Tufcus  and  Baffus,  in  258. 

Catacombs  of  Italy  ;  a  vaft  affemblage  of  fubter- 
raneous fepulchres  about  Rome,  chiefly  at  about  three 
miles  from  that  city,  in  the  Via  Appia  ;  fuppofed  to 
be  the  fepulchi  e  of  the  martyrs  :  and  which  are  vifited 
accordingly  out  of  devotion,  and  relicks  thence  taken 
and  dlfperfed  throughout  the  catholic  countries,  after 
having  been  firll  baptized  by  the  pope  under  the  name 
of  fome  faint.  Thefe  catacombs  are  faid  by  many  to 
be  caves  or  cells  wherein  the  primitive  Chrillians  hid 
and  afiembled  themfelves  togetlier.  and  where  they  in- 
terred fuch  among  them  as  were  martyred.  Each  ca- 
tacomb is  three  feet  broad,  and  eight  or  ten  high ; 
running  in  form  of  an  alley  or  gallery,  and  communi- 
cating with  others  :  in  many  places  they  extend  with- 
in a  league  of  Rome.  There  is  no  malonry  or  vault- 
ing therein,  but  each  fupports  itfelf:  the  two  fides, 

which 
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CMacPnl". '^'Iiicli  we  mny  look  on  as  the  pnrielfs  or  vvulls,  were 
'  V  '  the  places  wl'.ere  ttie  rietui  were  dtpofrtcd  ;  wliich  wcie 
l:ud  Icngtlnvifc,  three  or  four  rows  over  one  anotlier,  in 
the  fame  cataomb,  paralk-l  to  the  alley.  They  were 
commonly  clofed  with  large  thick  tyles,  and  fumctimes 
pieces  of  marble,  cemented  in  a  manner  inimitahle  hy 
the  moderns.  Sometimes,  though  very  rarely,  the 
name  of  the  deceafed  is  found  on  the  tyle  :  frequently 
a  palm  is  feen,  painted  or  engraven,  or  the  cyi)lier  Xp, 
which  is  commonly  iead/«-»  Chrijlo.  Tiie  opinion  held 
by  many  Proteftant  authors  is,  that  the  calatomhs  are 
heathen  fepulchrts,  and  the  lame  with  the  juuiculi 
mentioned  by  Feftns  Pompeius  ;  maintaininjj,  th.it 
■whereas  it  was  the  practice  of  the  ancient  Romans  to 
burn  their  dead,  the  cuHom  was,  to  avoid  expence,  to 
throw  the  bodies  of  their  flaves  to  rot  in  holes  of  the 
ground  ;  and  that  the  Roman  Chriftians,  obferving  at 
length  the  great  veneration  paid  to  relicks,  refolved 
to  have  a  ftock  of  their  own  :  entering  therefore  the 
catacombs,  they  added  what  cyphers  and  infcriptions 
they  pleafed  ;  and  then  fhut  them  up  again,  to  be 
opened  on  a  favourable  occafion.  Thofe  in  the  fecrtt, 
add  they,  dying  or  rc'moving,  the  contrivance  was  for- 
got,  till  chance  opened  them  at  laft.  But  this  opinion 
has  even  kfs  of  probability  than  the  former.  Mr 
Monro,  in  the  Philofoph'ical  Tranfatl'ions,  fuppofes  the 
catacombs  to  have  been  originally  the  common  fepul- 
chres  of  the  firft:  Romans,  and  dug  in  confcquence  of 
thefe  two  opinions,  viz.  that  fiiades  hate  the  light  ; 
and  that  thev  love  to  hover  about  the  places  where  the 
bodies  are  laid. 

Though  the  catacombs  of  Rome  have  made  the 
greateft  noife  of  any  in  the  world,  there  are  fuch  be- 
longing to  many  other  cities.  Thofc  of  Naples,  ac- 
cording to  Bifliop  Burnet,  are  much  more  noble  and 
fpacions  than  the  catacombs  of  Rome.  Catacombs 
have  alfo  been  difcovered  at  Syracufe  and  Catanea  in 
Sicily,  and  in  the  idand  of  Malta.  The  Roman  cata- 
combj  take  particular  names  from  the  churches  in  their 
neighbourhood,  and  feem  to  divide  the  circumference 
of  the  city  without  the  walls  between  them,  extending 
their  galleries  everywhere  under,  and  a  vail  way  from 
it  ;  fo  that  all  the  ground  under  Rome,  and  for  many 
miles  about  it,  fome  fay  20,  is  hollow.  The  largeit, 
and  thofe  commonly  (hown  to  lirangers,  are  the  cata- 
combs of  San  Sebaftiano,  thofe  of  Saint  Agnele,  end 
the  others  in  the  fields  a  little  off  Saint  Agncfe.  Wo- 
men are  only  allowed  to  go  into  tiie  catacombs  in  the 
churchyard  of  the  Vatican  on  Whltfun  Monday,  un- 
der pain  of  excommunication.  There  are  men  kept 
conftantly  at  work  in  the  catacoinbs.  As  foon  as  thefe 
labourers  difeover  a  grave  with  any  of  the  fuppofed 
marks  of  a  faint  upon  it,  intimation  is  given  to  the 
cardinal  camerlingo,  who  immediately  fends  men  of 
reputation  to  the  place,  where  finding  the  palm,  the 
monogram,  the  coloured  glafs,  &c.  the  remains  of  the 
body  are  taken  up  witli  great  refpect,  and  tranllated  to 
Rome.  After  the  labourers  have  examined  a  gallery, 
they  ftop  up  the  entry  that  leads  to  it  ;  fo  that  moll 
of  them  remain  thus  doled  up  ;  only  a  few  being  leit 
open  to  keep  up  the  trade  ot  Ihowing  them  to  liran- 
gers. This,  they  fay,  is  dune  to  prevent  people  from 
lofing  thcmfclves  in  thefe  fubtcrraneous  labyriiths, 
which  indeed  has  often  happened  j  but  more  probably 


to  deprive  the  public  of  the  means  of  knowing  vrhillur  CitaoTibt, 
and  how  far  the  catacombs  are  carried.  Cat.ilaum. 

The  method  of  preicrving  tiic  dead  in  catacombs  • 
fecms  to  have  been  common  to  a  number  of  the  ancient 
nations.  The  catacombs  of  Egypt  arc  Hill  extant 
about  nine  leagues  from  the  city  of  Grand  Cairo,  and 
tu-o  miles  troin  the  city  ot  Zaccara.  They  extend 
from  thi-nce  to  the  pyrniiids  of  Pharaoh,  wiujh  arc 
about  tight  mile,  dillant.  'i'hey  lie  in  a  field  covered 
with  a  tine  running  fund,  of  a  yellowilh  colour.  Thi£ 
country  is  drv  and  hilly  ;  the  entrance  ot  the  tom'.is  is 
choked  up  with  fand  ;  there  are  many  open,  but  more 
that  are  ItJl  concealed. 

The  bodies  found  in  catacombs,  cfpeci  illy  thofe  of 
Kgyjit,  are  called  mummies  ;  and  as  their  (Ifih  was 
formerly  r,.ekoneu  i\\  cfBcacions  mtdiciiic,  they  were 
much  fought  after.  In  this  work  the  labourers  were 
olten  obliged  to  clear  away  the  fand  fur  weeks  toge- 
ther, without  finding  wliat  they  wanted  Upon  co- 
ming to  a  little  fqu.ire  opening  of  about  |8  feet  iu 
depth,  they  dcfcend  into  it  by  holes  for  the  feet  placed 
at  proper  intervals  ;  and  there  they  are  fnre  01  hi.lmg 
a  mummy.  Thefe  caves,  or  <wells  as  they  call  'nem 
there,  are  hollowed  out  of  a  white  free-done,  vvhiea  is 
found  in  all  this  country  a  few  feet  below  the  covering 
of  fand.  When  one  gets  to  the  bottom  of  thcle,  which 
are  lometimes  40  feet  below  the  furface,  there  are  Ic- 
veral  fquare  openings  on  each  fide  into  paffages  of  10 
or  I  5  feet  wide  ;  and  thcle  lead  to  chambers  of  15  or 
20  feet  fquare.  Thefe  are  all  hewn  out  iii  the  rock  ; 
and  in  each  of  the  catacombs  are  to  be  found  levcr.il 
of  thefe  apartments  communicating  with  one  another. 
They  extend  a  great  way  under  ground,  fo  as  to  tje 
under  the  city  of  Memphis,  and  in  a  manner  to  under, 
mine  its  environs.  In  fome  of  the  chambers  the  walls 
are  adorned  with  figures  and  hieroglyphics  ;  in  others 
the  mummies  are  found  in  tombs,  round  the  apartment, 
hulloived  out  in  the  rock. 

The  Egyptians  feem  to  have  excelled  in  the  art  of 
embalming  and  preferving  their  dead  bodies  ;  as  the 
mummies  found  in  the  Egyptian  catacombs  a-e  in  a 
better  flate  th m  the  bodies  found  either  in  the  Italian 
catacombs  or  thofe  of  any  other  part  of  the  world.  See 
Embalming  and  Mummy. 

Laying  up  the  bodies  in  caves,  is  certainly  the  ori- 
ginal way  of  dilpoling  of  the  dead  ;  and  appears  ta 
liave  been  propagated  by  the  Phoenicians  throughout 
the  countries  to  which  tliey  lent  colonies  ;  the  inter- 
r  ng  as  we  now  do  in  the  open  air  or  in  temples  was 
firll  introduced  by  the  Chrillians.  When  an  ancient 
hero  died,  or  was  killed  in  a  foreign  expedition,  as  his 
body  was  liable  to  corruption,  and  for  that  reafon  un- 
fit to  be  traufported  entire,  they  fell  on  the  expedient 
of  burning,  in  order  to  bring  home  the  afhes,  to  oblige 
the  manes  to  follow  ;  that  fo  liis  country  might  not  be 
dellitute  of  the  benefit  of  his  tutelage.  It  was  thus 
burning  feems  to  have  had  its  original  ;  and  by  degrees 
it  became  common  to  all  who  could  bear  the  expences 
of  it,  and  took  place  of  the  ancient  buryi.ig:  tiiUB 
Cuilacomis  became  dilufed  among  the  Rumans,  after 
they  had  borrowed  the  manner  ot  burning  fjom  the 
Greeks,  and  then  none  but  llaves  were  lai.l  in  tue 
ground.      See  Burial,   <Scc. 

CATALAUNI,  called  alfo  Durocatalauni,  a  tow  n 
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of  Giillia  Belgica  :  Calalatini,  the  people.  A  name  ra- 
ther of  the  lower  age  than  of  clafllcal  antiquity.  Now 
Chalons  fur  Jilarne,  in  Champngne.  E.  Long.  4.  35. 
N.  Lat.  48.  55. 

CATADROMUS.  from  ««"  and  'r/^-,  I  nw,  in 
antitiulty,  a  ArctcheJ  floping  rope  in  the  theatres, 
down  which  the  funamhiiii  walked  to  fhow  their  (1<111. 
Some  have  taken  the  word  to  fignify  the  hippodrome 
or  decurforium,  wherein  the  Roman  knights  ufed  to 
exerciie  themfelves  in  running  and  fighting  on  horfe- 
back.  But  the  moil  natural  meaning  is  that  of  a  rope 
fattened  at  one  end  to  the  ton  of  the  theatre,  and  at 
the  other  to  the  bottom,  to'  walk  or  run  down,  which 
was  the  higheft  glory  of  the  ancient  Jchxnolatcs,  or 
fnnamhuli.  Elephints  were  alfo  taught  to  run  down 
the  caladromus.  Suetonius  fpeaks  of  the  exploit  of  a 
Roman  knight,  who  paffcd  down  the  cataJromus 
mounted  on  an  elephant's  back, 

C  ATA  GOG  ION,  a  heathen  feftlval  at  Ephefns, 
celebrated  on  the  22d  of  January,  In  which  the  devo- 
tees run  about  the  ftrcets,  drefled  in  divers  antic  and 
unfeemly  manners,  with  huge  cudgels  in  their  iiands, 
and  carrying  with  them  the  images  of  their  gods  ;  in 
which  guife  they  ravlllied  the  women  they  met  with, 
abufed  and  often  killed  the  men,  and  committed  mnny 
other  diforders,  to  which  the  religion  of  the  day  gave 
a  fanftion. 

CATAGRAPHA,  in  antiquity,  denote  oblique 
figures  or  views  of  mens  faces  ;  anfvvering  to  what  the 
moderns  C2i\\  profile t. 

Catagrapha  are  faid  to  bif  the  Invention  of  Simon 
CleonKus,  who  firfl  taught  painters  to  vary  the  looks 
of  their  figures,  and  fometimes  diredl  them  upwards, 
fometimes  downwards,  and  fometimes  fidewards  or 
backwards. 

CATALEPSIS,  or  Catalepsy,  in  Medicine,  a 
kind  of  apoplexy,  or  a  drowfy  difeafc,  wherein  the  pa- 
tient is  taken  fpeechlefs,  fcnfelefs,  and  fixed  in  the 
fame  pollure  wherein  the  dlfeafe  firft  fclzed  him  ;  his 
eyes  open,  without  feeing  or  underllanding.  See  Me- 
dicine Index. 

CATALOGUE,  a  lift  or  enumeration  of  the  names 
of  feveral  books,  men,  or  other  things,  difpofcd  ac- 
cording to  a  certain  order. 

Catalogues  of  books  are  digcfted  in  dlfierent  man- 
ners, fome  aceoi-ding  to  the  order  of  the  times  when 
the  books  were  printed,  as  that  of  Mattaire  ;  others 
according  to  their  form  and  fize,  as  the  common  book- 
fellers  catalogues  ;  others  according  to  tiie  alphabeti- 
cal order  of  the  authors  names,  as  Hyde's  catalogue 
of  the  Bodleian  library  ;  otiiers  according  to  the  al- 
phabetical order  of  matters  or  fubjefts,  wliich  are  cal- 
led real  or  clajfical  catalogue':,  as  thofe  of  Lipenius  and 
Draudius  ;  lalily,  others  are  digefted  in  a  mixed  me- 
thod, partaking  of  feveral  of  the  former,  as  De 
Seine's  catalogue  of  Cardinal  Slufius's  library,  which 
is  firll  divided  according  to  the  fubjefts  or  fciences, 
and  afterwards  tiie  books  in  each  are  recited  alphabe- 
tically. 

The  moft  applauded  of  all  catalogues  is  that  of  Thu- 
anus's  library,  in  which  arc  united  the  advantages  of 
all  the  reft.  It  was  firft  drawn  up  by  the  two  Puteani 
in  the  aiphabetical  order,  then  digeftcd  according  to 
the  fciences  and  fubjefts  by  Iflim.  BuUialdus,  and  pub- 
lifhed  by  F.  Quefntl  at  Paris  in  1679  ;  and  reprinted, 


though   incorredly,   at   Hamburgh,  in    l7-'4.       The  Catalu'ru; 
books  are  here  ranged  with  juftn.-fs  under  tlielr  fc-veral"' ''i=  ^'•■''• 
fciences  and  fiibjevlts,    regard  being  lliU  h.id  to  the  na-  ~~"v— ' 
tioi;,  fu-a,  age,  &c.   of  every  writer.      Add,  that  only 
the  bcft  and  eiioiceft  books  on  every  fubje£l  are  found 
here,   and  the   moft  valuable  editions.      Yet  the  cata- 
logue of  M.  le  TcUIers  arclibifltop  of  Rheims'  library, 
made  by  M.  Clement,   is   not  inferior  to  any  publlfhed 
in    our   age,    either   011   account    of   the    number   and 
choice  of  the  books,   or  the  method  of  its  difpofition. 
One  advantage  peculiar  to  this  catalogue  is,    tlie  mul- 
titude  of  anonymous   and  pfeudonymous  authors  de- 
tedled  in  it,   fcarce  to  be  met  with  elfewhere.     Some 
even  prefer  it  to  Thuanus's  catalogue,  as  containing-  a 
greater  variety  of  clafTes  and  books  on  particular  fub- 

The  conditions  required  in  3  catalogue  are,  that  it 
indicate  at  the  fame  time  the  order  of  the  authors  and 
of  the  matters,  the  form  of  the  book,  the  number  01 
volumes,  the  chronological  order  of  the  editions,  the 
language  it  is  written  in,  and  its  place  In  the  library,; 
fo  as  that  all  thefe  circumftances  may  appear  at  once 
in  the  Ihorteft,  cleareft,  and  exa:ieft  maimer  poftible. 
In  this  view  all  the  catalogues  yet  made  will  be  found 
to  be  defeftlve. 

An  anonymous  French  writer  has  laid  down  a  new- 
plan  of  a  catalogue,  which  (hall  unite  all  the  advanta- 
ges and  avoid  all  the  inconveniences  of  the  relL 

The  Jefnits  of  Antwerp  have  given  us  a  catalogue 
of  the  popes  ;  which  makes  what  they  call  their  Pro- 
pdaum. 

Catalogue  of  ike  Stars,  is  a  lift  of  the  fixed  ftars, 
difpofed  in  their  feveral  conftellations  ;  with  the  loneji- 
tudes,  latitudes,  &c.  of  each;  or  according  to  their 
right  afcenfions,  that  is,  the  order  of  their  pafiing  over 
the  meridian. 

The  firft  who  undertook  to  reduce  the  fixed  ftars 
into  a  catalogue  was  Hipparchus  Rhodius,  about  120 
years  before  Chrift  ;  in  which  he  made  ufe  of  the  ob- 
fervations  of  Timocharis  and  Aiiftyllus  for  about  iSo 
years  before  him.  Ptolemy  retained  Hipparchus's  ca- 
talogue containing  1026  fixed  ftars  ;  though  he  him- 
felf  made  a'oundance  of  obfervations,  with  a  view  to  a 
new  catalogue,  A.  D.  140.  About  the  year  of  Chrift 
SSo,  Albategni,  a  Syrian,  brought  down  the  fame  to 
his  time.  Anno  14^7,  Ulugh  Beigh,  king  of  Parthia 
and  India,  made  a  new  catalogue  of  1C22  fixed  ftars, 
fince  tranfl.itcd  out  of  Perfian  into  Latin  by  Dr  Hyde. 
The  third  who  made  a  catalogue  from  his  own  obfer- 
vations was  Tycho  Brahe,  wlio  determined  tlie  places 
of  777  ftars  for  the  year  1  fioo,  which  Kepler  from 
other  obfervations  of  Tycho  afterwards  increaicd  to  the 
number  of  1000  in  the  Rudolphlne  table»  ;  adding 
thofe  of  Ptolemy  omitted  by  Tycho,  and  of  other  au- 
thors ;  fo  that  his  catalogue  amounts  to  above  11 60. 
At  the  fame  time,  William  landgrave  of  HelTc,  with 
his  mathematician.?,  Chriftopher  Rothmanmis  and  Ju- 
ftus  Byrgius,  determined  the  places  of  400  fixed  ftars 
by  his  own  obfervations,  with  their  places  rectified  for 
the  year  1503;  which  Hevelius  prefers  to  tiiofe  of 
Tycho's.  Ricciolus,  in  his  jijlronrnnia  Reformaia,  de- 
termined the  places  of  101  ftars  for  the  year  1700, 
from  his  own  obfervations  ;  for  the  reft  he  followed 
Tycho's  catalogue,  altering  it  where  he  thought  fit. 
Anno   1667,   Dr   Halley,   in  the  ifiand  01  oi  Hriena, 
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Sataloftie  obferved  350  fouthern  ilars  not  viTible  in  our  horizon. 
«ithe  '  t.-.r^.'-j-'l,;^,   faing  labour  was  repeated   by  F   Noel   in  niOi 
'         who  publiflied  a  new  catalogue  of  the  fame  ilars  con- 
Ilriiftcd  for  t!ie  year  1687. 

Baver,  in  his  Uranometr'ia,  pubh'flied  a  catalonrue  of 
1  [fo  (lar.<,  compiled  chicily  from  Ptolemy  ^nd  Tycho, 
in  which  every  liar  is  marked  with  fome  letter  of  the 
Greek  alphabet  ;  the  biggcll  liar  in  any  coiillellation 
being  denoted  by  the  firll  letter,  the  next  bv  the  fe- 
cond,  &c.  and  if  the  number  exceeds  the  Greek  al 
phabet,  the  rcm.aining  liars  are  marked  by  letters  of 
the  Roman  alphabet,  which  letters  are  preierred  by 
FlainftceJ,  and  by  Senex  on  his  globes.  The  cele- 
brated Heveli'iis  compcicd  a  cata!o;^ue  of  1888  Rar?!, 
1553  of  which  were  obferved  by  himfelf  j  and  their 
pl,:ces  were  computed  for  the  year  1  6to. 

The  li'.ft  and  gvcatell  is  llie  Britannic  catalo'^ue, 
compiled  from  the  oblervations  of  the  accurate  Mr 
p1-.-(*r»d  ;  who  for  a  lonp  feries  of  yc'rs  devoted 
hlmfelf  wholly  thereto.  As  there  was  nothing  want- 
ing either  in  the  obferver  or  apjiaratus,  we  may  look 
on  this  as  a  pcrfeft  work  fo  far  as  it  goes.  It  is  to 
be  regretted  the  imprtiHon  had  not  pafled  through  his 
own  hands  :  that  now  extant  was  publiilied  by  autho- 
rity, but  without  the  author's  confent  :  it  contains 
2734  liars.  There  was  another  publifned  in  1725, 
purfuaat  to  his  teftament;  containing  no  lefs  than  3C00 
ftars,  with  their  places  reftified  for  the  year  1689  :  to 
which  is  added  Mr  Sharp's  catalogue  of  the  fcuthern 
ftars  r.ot  vifible  in  ci:r  heniifpheie,  adapted  to  the  year 
1726. 

The  firti  catalogue,  we  believe,  that  was  printed  in 
the  new  or  fecond  form,  according  to  the  order  of  the 
right  afceiifions,  is  that  of  De  la  CaiUe,  given  in  his 
Ephemerides  tor  the  ten  years  between  175J  and  1765, 
and  printed  in  17  53.  It  contains  the  riglit  afcenfions 
and  declinations  of  307  ftars,  adapted  to  the  begin- 
ning of  the  year  1750.  In  1757  De  la  Caille  publifh- 
cd  his  -IJlronom'Jt  Ftmdamenta,  containing  a  catalogue 
of  the  right  afccnfions  and  declinations  of  358  ftars, 
likewife  adapted  to  the  beginning  of  1750.  And  in 
1763,  the  year  after  his  death,  was  publifhed  the  Ca- 
him  Aujlrale  Sicil'ifti-um  of  the  fame  author  ;  contain- 
ing a  catalogue  of  the  places  of  1942  ilars,  all  fituated 
to  the  fouthward  of  the  tropic  of  Capricorn,  and  ob- 
Icrved  by  him  while  he  was  at  the  Cape  of  Good 
Hope  in  1751  and  1752;  their  places  being  alfo  a- 
dapted  to  the  beginning  of  1750.  In  the  fame  year 
was  publifhed  his  Ephemerides  for  the  ten  years  be- 
tween 1765  and  1775;  in  the  introdudlion  to  which 
are  given  the  places  of  5  i  1;  zodiacal  ftars,  all  deduced 
from  tile  obfei-vcitions  ot  the  fame  author ;  the  places 
adapted  to  the  beginning  of  the  year  1765. 

In  the  Nautical  Almanac  for  1773,  is  given  a  ca- 
talogue of  387  ftars,  in  right  afcenfion,  declination, 
longitude  and  latitude,  derived  from  the  obfervations 
of  the  late  celebrated  Dr  Bradley,  and  adjuftcd  to  the 
beginning  of  the  year  1760,  This  fmall  catalogue, 
nnd  tlie  rtfulls  of  about  1  zoo  obfervations  of  the  moon, 
are  all  that  the  public  have  yet  feen  >.f  the  multiplied 
labours  of  this  moft  accurate  and  indefatigable  obfer- 
ver, although  he  has  now  (1798)  been  dead  upwards 
of  :^6  years. 

In  1775  was  publiflied  a  thin  volume,  entitled,  Opera 
In:uitii,  containing  leveral  papers  of  the  late  Tobiai 
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Maver,  and  among  them  a  catalogue  of  the  right  afcen-  Catalogue 
fions  and  declinations  ot  958  ftars,  which  may  be  oc  of  the  Siarr 
culted  by  the  moon  and  planets  ;  the  places  being  —"V"—* 
adapted  to  the  beginning  of  the  year  i  7  0. 

At  the  ci;d  of  the  firll  volume  of  "  Aftronomical 
Obfervations  made  at  the  Roy.d  Obfervatory  at  Green- 
wich," publiflied  in  l"76,  Dr  Ivlafeclyne,  the  pielcnt 
allronomer  royal,  has  given  a  catalogue  of  the  places 
of  34  principal  ftars,  in  right  afcenfion  and  north  polar 
dilhnicc,  adapted  to  the  beginning  of  the  year  1770. 

Tliefe,  being  the  refult  of  leveral  years  repeated  ob- 
fervations, made  with  the  utmoft  care,  and  the  bell  in- 
ftrumcnts,  it  may  be  prefumed  arc  exceedingly  accu- 
rate. 

In  1782,  M.  Bode  of  Berlin  publifhed  a  very  cx- 
tenfive  catalogue  of  5758  of  the  fixed  ftars,  colkfted 
from  the  obleivations  of  Flamftetd,  Bradley,  Heve- 
lius,  Mayer,  De  la  Caille,  Meflier,  Monnier,  D'Ar- 
quicr,  and  other  aftronomers  ;  all  adapted  totlie  begin- 
iiiiig  of  the  year  1780;  and  accompanied  with  a  ce- 
leftial  atlas  or  fct  of  maps  of  the  conftcUations,  engra- 
ved in  a  moft  delicate  and  beautiful  manner. 

To  tl'.efe  may  be  added  Dr  Hcrfchel's  catalogue  of 
double  flnrs,  printed  in  the  Phil  I'ranf.  for  1782  and 
178^  ;  Mcflier's  nebula;  and  clufters  of  ftars,  publiftied 
in  the  Ccnno'ijfance  des  Temps  fuv  1784;  and  Herfchcl's 
catalogue  of  the  fame  kind  given  in  the  Phil.  Tranf, 
for  1786. 

In  1789  Mr  Francis  Wollafton  publifhed  "A  Spe- 
cimen of  a  General  Allronomical  Catalogue,  in  Zones 
cf  North-polar  Diftance,  and  adapted  to  January  i, 
17C;0."  Thefe  ftars  are  colleiSed  from  all  the  cata. 
logues  before-mentioned,  from  that  of  Hevelius  down- 
wards. This  work  contains  five  diftinft  catalogues  ; 
viz.  Dr  Malkelyne's  new  catalogue  of  36  jirincipal 
ftars  ;  a  general  catalogue  of  all  t,he  ftars,  in  zones  of 
north  polar  diftance  ;  an  index  to  the  general  cata- 
logue ;  a  catalogue  of  all  the  ftars  in  the  order  in 
v.'hich  they  pafs  the  meridian  ;  and  a  catalogue  of  zo- 
diacal Ilars,  in  longitnde  and  latitude. 

Finally,  in  1792,  Dr  Zach  publiflied  at  Gotha,  7"^- 
lu.'j:  Moitium  Soils  ;  to  which  is  annexed  a  new  cata- 
logue of  the  principal  fixed  ftars,  from  his  own  obfer- 
vations made  in  the  years  1-787,  17SS,  1789,  1790. 
This  catalogue  contains  the  right  alcenfions  and  decli- 
nations of  381  piincipal  ftars,  adapted  to  the  begin- 
ning of  the  year  1800.     Hutlon's  Ma'th.  Did. 

Befides  thcfe  two  methods  of  forming  catalogues  of 
the  ftars,  Dr  Herfchel  has  propofed  3  new  one,  in 
which  the  comparative  brightnefs  of  the  ftars  is  accu- 
rately expreffed.  It  is  lon.gftnce  aftronomers  Vt'ere  firft 
led  to  arrange  the  ftars  in  claftes  of  diftertnt  m.agni- 
ludcs  by  their  various  degrees  of  brilliancy  or  luflre. 
Brightnefs  and  fize  have  at  all  times  been  conlidered 
as  fynonymous  terms  ;  fo  that  the  b: ighteft  liars  have 
been  referred  to  the  clafs  comprehending  thole  of  the 
firft  magnitude  ;  and  as  the  fubfetjucnt  orders  of  flar.s 
have  been  fuppofed  to  decreafe  in  luflre,  their  mu-gnl- 
tude  has  been  determined  in  the  fame  decreafing  pro- 
grcffion  ;  but  tilt  want  of  fome  fixed  and  fatislaCtory 
ftaiidard  of  luftre  has  been  the  fource  01  conlidciablc 
confufjon  and  uncertainly  in  fettling  the  relative  u-ag- 
nitudes  of  the  ftars.  A  ftar  marked  1.2m.  is  fuppo- 
fed to  be  between  the  firft  and  fecond  magnitude  ;  but 
2.1m.  intimatesj  that  the  ftar  is  nearly  cf  the   Iceond 

luagnitudt,. 
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■CauloKi:f  niagnltiide,  and  that  it  partakes  foniewliat  of  the  luftrc 
•oftlichtars.  of  a  liar  of  the  fiift  order.      Such  fubdivifions  may  be 

"  of  feme  life  in  afcertaining  ilars  of  the  full,  fccoiid,  and 

tliird  claHes  ;  but  the  cxprcffions  5m.  ;.6m.  6.  ;ni.  6m. 
mvil  be  very  vague  and  indefinite.  Dr  Herfcliel  ob- 
ferves  that  he  has  found  them  fo  in  faft  ;  and  he  there- 
fore confiders  tin's  method  of  pointing  out  the  different 
luftrc  of  (lars  as  a  reference  to  an  imaginary  lland.ird. 
It  any  dependence  could  be  placed  on  this  method  of 
magnitudes,  "  it  would  follow,  that  no  lefs  than  1  I 
■flars  in  the  conilillation  of  the  Lion,  namely  /3,  o,  y,  J, 
A,  t,  c,  ill  5^,  48,  72,  had  all  undergone  a  change   in 
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their  luftrc  lir.ce  Fla.nftccd's  time  :    For  if  the 


magnitudes  had    been 


of 


a  clear  one,  our  author,  who 
marked  ;3  1.2m.  and  y  ?m.  ought  to  be  underllood  to 
mean  that  /3  is  larger  than  y  ;  but  we  now  find  that 
aftnally  y  is  larger  than  /3.  Every  one  of  the  eleven 
ftars  (fays  Dr  Herfchel)  which  I  have  pointed  out 
may  be  reduced  to  the  fame  contradicllon." 

The  author  has  pointed  out  the  inftances  of  the  in- 
fufficiency  of  this  method,  and  of  the  uncertain  con- 
tlufions  that  are  deduced  from  it,  in  determining  the 
comparative  brightnefs  of  ftars  found  not  only  in  Mr 
Flamftetd's  catalogue,  but  alfo  in  the  catalogues  of 
other  allronomers.  It  is  fufiiciently  apparent  tliat  the 
prefe.it  method  of  expreffing  the  brightnefs  of  the  ftars 
is  very  defcdivc.  l)r  Herfchel  therefore  propofes  a 
difTcrent  mode,  that  is  more  precife  and  iatisfadlory. 

"  I  place  each  ftar  (he  fays),  inlfcad  of  giving  its 
magnitude,  into  a  fliort  feries,  conftrufted  upon  the 
order  of  brightnefs  of  the  nearell;  proper  ftars.  For 
inftance,  to  exprefs  the  luftre  of  D,  I  fay  CDE.  By 
this  fliort  notation,  inftead  of  referring  the  ftar  D  to 
an  imaginary  uncertain  ftandard,  I  refer  it  to  a  precife 
and  determined  exifting  one.  C  is  a  ftar  that  has  a 
greater  luftre  than  D,  and  E  is  another  of  lefs  bright- 
nefs than  D.  Both  C  and  E  are  neighbouring  ftars, 
chofen  in  fuch  a  manner  that  I  may  fee  them  at  the 
fame  time  with  D,  and  therefore  may  be  able  to  com- 
pare them  properly.  The  luftre  of  C  is  in  the  fame 
manner  afcertained  by  BCD  ;  that  of  B  by  ABC  ; 
and  alfo  the  brightnefs  of  E  by  DEF  ;  and  that  of  F 
by  EFG. 

"  That  this  is  the  moft  natural,  as  well  as  the  moft 
effeftual  way  to  exprefs  the  brightnefs  of  a  ftar,  and 
by  that  means  to  deleft  any  change  that  may  happen 
in  its  luiire,  will  appear,  when  we  confider  what  is  re- 
quilite  to  afcertain  luch  a  change.  We  can  certainly 
not  wifli  for  a  more  decifive  evidence,  than  to  be  af 
fared,  by  aftual  infpeftion,  that  a  certain  ftar  is  now 
DO  longer  more  or  lefs  bright  than  fuch  other  ftars  to 
which  it  has  been  formerly  compared  ;  provided  we  are 
at  the  fame  time  affnred  that  thofe  other  ftars  remain 
ftill  in  ther  former  unilteted  luftre.  But  if  the  ftar  D 
will  no  longer  fta;)d  in  its  former  order  CDE,  it  muil 
have  undergone  a  change  ;  and  if  that  order  is  now  to 
be  exprcfied  by  CED,  the  ftar  has  loft  fome  part  of  its 
luftre  ;  it,  on  the  contrary,  it  ought  now  to  be  de- 
noted by  DCE,  its  brightnefs  nuift  have  had  fome  ad- 
dition. Then,  if  we  ftiould  doubt  the  ftability  of  C 
and  E,  we  have  recourfe  to  the  orders  BCD  aiid  DEF, 
which  exprefs  their  luitre  ;  or  even  to  ABC  and  EFG, 
which  continue  the  feries  both  ways.  Now  liau'ng 
before  us  the  ferl.  s  BCDEF,  or  if  neceflTary  even  the 
more  extended  one  ABCDEFG,  it  will  be  impofiible 


to  miftake  a  change   of  brightnefs  in  D,  when  every  Catalogue 
member  of  the  feries  is  found   in   its  proper  order  ex- of  tlic  .stin. 
cej)t  D."  '—  V  — " 

Jn  the  author's  journal  or  catalogue,  in  which  the 
order  of  the  luftre  of  the  fturs  is  fixed,  each  ftar  bears 
its  own  proper  name  or  number,  e.  g.  "  tiie  brigliLnefs 
ot  the  ftar  S  Leonis  may  be  cxpreffed  by  /S  J  e  Leonis, 
or  better  by  94— 6S — 17  Leonis;  thefe  being  the 
numbers  which  tlie  tliree  above  ftars  bear  In  the  Bri- 
tllh  catalogue  of  fixed  ftars." 

This  method  of  arrangement  occurred  to  Dr  Her- 
fchel fo  early  as  the  year  1782  ;  but  he  was  diverted 
from  the  regular  purfuit  of  it  by  a  variety  of  other  af- 
tronomical  engagements.  After  many  trials,  he  pro- 
pofed,  in  the  Tranfaitions  of  the  Royal  Society  of 
London  for  1796,  t/ie  plan  which  appeared  to  him  the 
moft  eligible.  It  is  as  follows:  —  Inftead  of  denoting 
particular  ftars  by  letters,  he  makes  ufe  of  numbers  ;  and 
in  his  choice  of  the  ftars  which  are  to  exprefs  the  luftrc 
of  any  particular  one,  he  direfls  his  firft  view  to  perfeft 
equality.  When  two  ftars  feem  to  be  fmillar  both  in 
brightnefs  and  magnitude,  he  puts  down  their  numbers 
together,  f-parated  merely  by  a  point,  as  30.24  Leonis; 
but  if  two  ftars,  which  at  firll  feemed  alike  in  their 
luftre,  appeared  on  a  longer  infpeftion  to  be  ditferent, 
and  the  preference  ftiould  be  always  decidedly  in  favour 
of  the  fame  ftar,  he  feparates  thefe  ftars  by  a  comma, 
thus,  4 1, 9-1  Leonis.  This  order  muft  not  be  varied  ; 
nor  can  three  fuch  ftars,  as  20,  40,  39,  Librx,  admit 
of  a  difl'erent  arrangement.  If  the  ftale  ot  the  heavens 
(hould  be  fuch  as  to  require  a  difl'erent  order  in  thefe 
numbers,  we  may  certainly  infer  that  a  change  has  ta- 
ken place  in  the  luftre  of  one  or  more  of  them.  When 
two  ftars  dilier  very  little  in  brightnefs,  but  fo  that  the 
preference  of  the  one  to  the  other  is  indifputable,  the 
numbers  that  exprefs  them  arc  feparatcd  by  a  fliort  line, 
as — 17 — 70  Leonis,  or  68 — 17 — 70  Leonis.  When 
two  ftars  differ  to  much  in  brightnefs,  that  one  or  two 
other  ftars  might  be  interpofed  between  them,  and  Hill 
leave  fufficient  room  for  diftinclion,  they  are  diftinguifii- 
ed  by  a  line  and  comma,  thus,  — ,  or  by  two  hues,  as 

32 41  Leonis.      A  greater  difference  than  this  is 

denoted  by  a  broken  line,  thus,  29  Bootis.    On 

the  whole,  the  author  obferves  the  marks  and  diftinc- 
tions  which  he  has  adopted  cannot  polfibly  be  miftaken  ; 
"  a  point  denoting  equality  of  luftre  ;  a  comma  indica- 
ting the  leaft  pciccptible  difference;  a  thort  line  to 
mark  a  decided  but  fmall  fuperiority  ;  a  line  and  com- 
ma,  or  double  line,  to  exprefs  a  confiderable  and  fti  ik- 
ing excefs  of  brightnefs  ;  and  a  broken  line  to  mark 
any  other  fuperiority  which  is  to  be  looked  upon  as  of 
no  nie  in  eftimatlons  that  are  intended  for  the  purpofe 
of  directing  chiuiges." 

The  difficulties  that  attend  this  arrangement  are  not 
difguifed  ;  but  the  importance  and  utihty  ot  it  more 
than  compenfate  for  the  labour  which  it  muft  neceffarily 
require.  By  a  method  of  this  kind,  many  difcoveries 
ot  changeable  and  periodical  ftars  might  probably  have 
been  made,  which  have  efcaped  the  muft  diligent  and 
accurate  o^ifcrveis.  We  iniglit  then,  as  the  author  tug- 
gefts,  be  enabled  to  reiolve  a  problem  in  which  we  are 
all  innncdiately  concerned. 

"  Who,  for  inftance,  would  not  wifli  to  know  what 
degree  of  permanency  we  ought  to  afcribc  to  the  luftre 
of  our  fun  ?  Not  only  the  ft:ability  of  our  climates,  but 

the 
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Catalogue  tlie  very  exiftence  of  ttie  whole  animal  and  vegetable 
"'  ''"•''""  crtation  itfcif,  is  involved  in  the  qucflion.     Where  can 
•  we  hope  to  receive   information  upon  this  fubjeft  but 

from  aftrononiical  obfervations  ?  If  it  be  allowed  to  ad- 
init  the  fimihiritv  of  (tars  witli  o\ir  f;in  as  a  point  efta- 
l)liflied,  how  nccffTary  will  it  be  to  take  notice  of  the 
fate  of  our  ncif;t.bo\irirgy^;nj,  in  order  to  giiefs  at  that 
of  our  own  !  Thztjlnr,  which  among  the  multitude  we 
have  dignified  by  I  he  name  offvn,  to-morrow  may  flow- 
ly  begin  to  undergo  a  gradual  decay  of  brightnefs,  like 
/5  Leouis,  a  Ctti,  a  Draconis,  t  Urfa;  majoris,  and  ma- 
ny other  dimiiilfiiing  flars  that  will  be  mentioned  in  my 
catalog\ies.  It  may  fuddcnly  increafe,  like  the  won- 
derful (lar  in  the  back  of  Cafiiopeia's  chair,  and  the  no 
lefs  remarkable  one  in  the  foot  of  Serpentarius  ;  or  gra- 
dually come  on,  like  /3  Geniinorum,  !i  Ceti,  (,  Sagitta- 
rii,  aud  many  other  increafmg  ftars,  for  which  I  alfo 
refer  to  my  catalogues  ;  cud,  laftly,  it  may  turn  into  a 
periodical  one  of  25  days  duration,  as  Algol  is  one  of 
three  days,  J  Cephei  of  five,  /5  Lyrx  of  fix,  x  Anti- 
nol  of  feven  days,  and  as  many  others  as  are  of  various 
periods." 

Having  thus  explained  the  general  principle  on  which 
this  catalogue  is  formed,    as  we   find  it  in  the  author's 
firft  memoir  on  the  fubjcft,  we  muft  refer  the  reader  to 
the  doftor's  own  account  for  its  particular  arrange- 
ment, obferving  only  that  the  catalogue  fubjoined  com- 
prehends nine  conftellations,  which  are  arranged  in  al- 
phabetical order,  with  the  comparative  brightnefs  of  the 
ftars  accurately  ftated.      In  a  fubfequent  paper,  publlfh- 
ed  in  the  fame  volume,   he  has  completely  verified  the 
utility  of  his  method  by  experience,  and  fhewn  that  there 
is  no  permanent  change  of  luftre  in  the  ftars.     In  the 
rotes  to  his  firft  catalogue  he  mentioned  a  Herculis  as 
a  periodical  ftar.      By  a  feries  of  obfervations  on  this 
ftar,  compared  with  «  Ophiuchi,  which  was  moft  con- 
veniently fituatcd  for  his  purpofe,  he  has  been  able  rot 
only  to  confirm  this  opinion,  but  to  afcertain  its  period. 
His  obfervations  are  arranged  in  a  table,   by  means  of 
which  he  determines  that  this  ftar  had  gone  through 
four  fucceflive  changes  in  an  interval  of  241  days  ;  and 
therefore  the  duration  of  its  period  muft  be  about  fio 
days  and  a  quarter.      This  faft  concurs  with  other  cir- 
ciMiiflances  in  evincing  the  rotatory  motion  of  the  ftars 
on  their  axes.      "  Dark  fpots,  or  large  portions  of  the 
furface  lefs  luminous  than   the  reft,  turned  alternately 
in  certain  direftions,  either  towards  or  from  us,  will  ac- 
count for  the  phenomena  of  periodical  changes  in  the 
luftre  of  the  ftars,  fo  fatisfaitorily,  that  we  certainly 
need  not  look  out  for  any  other  caufe."     If  it  be  al- 
leged that  the  periods  in  the  change  of  luftre  of  fome 
ftars,  fuch  as  Algol,  g  Lyrjc,  s  Cephei,  and  »  Antinoi, 
are  fliort,  being  only  3,  5,  6,  and  7  days  refpedivcly  ; 
while  thofe   of  »   Ceti,    and  of  the  changeable  ftar  in 
Hydra,   and  that  in  the  neck  of  the  Swan,  are  long, 
amounting  to  331,   394,   and  497  days  ;  and  that  we 
cannot  afcribe  phenomena  fo  different  in  their  duration 
to  the  fame  caufe — it  inay  be  anfwered  to  this  objec- 
tion, that  the  force  of  it  is  founded  on  our  limited  ac- 
quaintance with  the  ftate  of  the  heavens.     To  the  feven 
ilars,    the   periodical  changes  of   which  were   before 
known,   we  may  now  add  a  Herculis,  which  performs 
a  revolution  of  its  changes  in  60  days. 

"  TI  t  ftep  from  the  rotation  of  «  Herculis  to  that  of 
0  Ceti  is  far  lefs  confiderable  than  that  from  the  period 
Vol.  V.  Part  1. 
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of  Algol  to  the  rotation  of  «  Herculis  ;  and  thui  a  link  Catilonii 
in  the  chain  is  now  fupplied,  which  removes  the  objec-         " 
tion   tliat   arofe  froin  the  vacancy."     The  rotation  of  j_^ 
the  fifth  fatellite  of  Saturn  is  proved  by  the  change  ob- 
fcrvable  in  its  light  ;   and  "  this  variation  of  light,  ow- 
ing to  the  alternate  expofition  of  3  more  or  lefs  bright 
hemifphere  of  this  periodical  fatellite,  plainly  indicates, 
that  the  fimilar  phenomenon  of  a  changeable  ftar  arffes 
from  the  various  luftre  of  the  different  parts  of  its  fur- 
face,  fuccefilvely  turned  to  us  by  its  rotatory  motioni'* 
Bcfides,  we  perceive  a  greater  fimilarity  between  the 
fun  and  the  ftars,  by  means  of  the  fpots  that  muft  be 
admitted  to  cxift  on  their  furfaccs,   as  well  as  on  that 
of  the  fun. 

Dr  Hcrfchel  farther  obferves,  that  the  ftars,  befides 
a  rotatory  motion  on  their  axes,  may  have  other  move- 
ments ;  "  fuch  as  nutations  or  changes  in  the  inclina- 
tion of  their  axes  ;  which,  added  to  bodies  much  flat- 
tened by  quick  rotatory  motions,  or  furrounded  by 
rings  like  Saturn,  will  eafily  account  for  many  new 
phenomena  that  then  offer  themfelves  to  our  extended 
views." 

CATALONIA,  a  province  of  Spain,  bounded  on 
the  north  by  the  Pyrenean  mountains,  which  divide  it 
from  France  ;  by  the  kingdom  of  Arragon  and  Va- 
lencia on  the  weft  ;  and  by  the  Mediterranean  fea  on 
the  fouth  and  eaft.  It  is  155  miles  in  length,  and  100 
in  breadth.  It  is  watered  by  a  great  number  of  rivers  ( 
the  principal  of  which  are  the  Lobregat,  the  Ter,  and 
the  Segra.  The  air  is  temperate  and  healthy  ;  but 
the  land  is  mountainous,  except  in  a  few  places.  It 
produces,  however,  corn,  wine,  oil,  pulfe,  flax,  and 
hemp,  fufBcIent  for  the  inhabitants.  The  mountains 
are  covered  with  large  forefts  of  tall  trees,  fuch  as  the 
oak,  the  evergreen  oak,  the  beech,  the  pine,  the  fir, 
the  chefnut,  and  many  others ;  with  cork  trees,  ftirubs, 
and  medicinal  plants.  There  are  feveral  quarries  of 
marble  of  all  colours,  cryftal,  alabafter,  amethyfts,  and 
lapis  lazuli.  Gold  duft  has  been  found  among  the 
fands  of  one  or  two  of  the  rivers  ;  and  there  are  mines 
of  tin,  iron,  lead,  alum,  vitriol,  and  fait.  They  like- 
wife  fifti  for  coral  ori  the  eaftern  coaft.  The  inhabi- 
tants are  hardy,  courageous,  aftive,  vigorous,  and  good 
foldiers,  but  apt  to  be  difcontented.  The  miquelets 
are  a  fort  of  foldiers  which  guard  the  pafles  over  the 
mountains,  and  ought  to  protcft  travellers  ;  but  if  they 
are  not  paid  to  their  minds,  they  feldom  fail  to  pay 
themfelves.  The  river  Lobregat  divides  Catalonia  in- 
to two  parts,  the  eaft  and  weft,  according  to  their  ft- 
tuation.  This  province  comprehends  17  vigueries  or 
territories  ;  two  of  which  are  in  Roufillon,  and  belong 
to  the  French.  The  reft  are  fu'ujcft  to  the  Spaniards. 
The  principal  towns  are  Barcel^'na  the  capital,  Tarra- 
gona, Tortofa,  Lcrida,  Solfonia,  Cardona  Vich,  Giro- 
na,  Seu  d'Urgel,  Pui  Cerda,  and  Cervcra.  Catalonia 
was  the  laft  province  in  Spain  which  fubmitted  to  Phi- 
lip in  the  Succeftion  war. 

CATAMENIA,  in  MaTulnf.     See  Menses. 
CATAMITE,  a  boy  kept  for  Sodomitical  praai- 
ces. 

CATANA,  orCATiNA,  \nyinch-nt  Gen^ra'hy,  a  town 
of  Sicily,  fituatcd  oppofite  to  yEtna,  to  the  fouth-eaft  ; 
one  of  the  five  Roman  colonies  :  anciently  built  by  the 
people  of  Naxus  feven  years  after  the  building  of  Sy- 
racufe,  728  years  before  Chrift.  It  was  the  country 
K  k  of 
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The  town  is  dill      the  lava,  after  running  along  the  parapet,   and  then   Catanca, 
falling  forwards,   has  produced  a  very  complete  lofty 
arch  over  the  fpring. 

The  church  here  is  a  noble  fabric.  It  is  accounted 
the  largeft  in  Sigily,  though  neither  a  porch  nor  cupo. 
la  has  been  erefted,  from  a  doubt  of  the  folidity  of  the 
foundations,  which  are  no  other  than  the  bed  of  lava 
that  ran  out  of  ^tna  in  1669,  and  is  fuppofed  to  be 
full  of  cavities.  The  organ  is  much  efteemed  by  con- 
noifleurs  in  mufical  infcruments. 

Catania,  according  to  Mr  Swinburne's  account,  is 
reviving  with  great  fplendour.  "  It  has  already  (he 
fays)  much  more  the  features  of  a  metropolis  and  royal 
reiidence  than  Palermo  :  the  principal  lliects  are  wide, 
ftraight,  and  well  paved  with  lava.  An  obeliHi  of  red 
granite,  placed  on  the  back  of  an  antique  elephant  of 
touchftone,  (lands  in  the  centre  of  the  great  fquare, 
which  is  formed  by  the  townhall,  feminary,  and  cathe- 
dral. Tlie  cathedral  erefted  by  the  abbot  Angerius 
in  the  year  1094,  was  endowed  by  Earl  Roger  with 
the  territories  of  Catania  and  jEtna,  for  the  fmall  ac- 
knowledgement of  a  glafs  of  wine  and  a  loaf  of  bread 
oiTcred  once  a-year.  It  has  fuffered  fo  much  by  earth- 
quakes, that  little  of  the  original  ilruflure  remains,, 
and  the  modern  parts  have  hardly  any  thing  except 
their  materials  to  recommend  them..  The  other  re'i- 
gious  edifices  of  the  city  are  profufcly  ornamented,  but 
in  a  bad  tafte.  The  fpirit  of  building  fcems  to  have 
fcized  upon  the  people,  and  the  prince  of  Bifcari's  ex. 
ample  adds  frcdv  vigour.  It  were  natural  to  fuppofc 
men  would  be  backward  in  erefting  new  habitations,, 
efpecially  with  any  degree  of  luxury,  on  ground  fo  of- 
ten fliaken  to  its  centre,  and  fo  often  buried  under  the 
aflies  of  a  volcano  ;  but  fuch  is  their  attachment  to 
their  native  foil,  and  their  contempt  of  dangers  they  are 
habituated  to,  that  they  rebuild  their  houfes  on  the 
warm  cinders  of  Vtfuvius,  the  quaking  plains  of  Cala- 
bria, and  the  black  mountains  of  fciana  at  Catania  ; 
it  is  however  furprifing  to  fee  fuch  embelh'lfiments  la- 
viflied  in  fo  dangerous  a  iituation.  There  is  a  great 
deal  of  aftivity  in  the  difpofition  of  this  people  :  they 
know  by  tradition  that  their  ancellors  carried  on  a 
ilourilliing  commerce  ;  and  that  before  the  fiery  river 
filled  it  up,  they  had  a  fpacious  convenient  harbour, 
where  they  now  have  fcarce  a  creek  for  a  felucca  : 
they  therefore  wifh  to  reftore  thofe  advantages  to  Ca- 
tania, and  have  often  applied  to  government  for  af- 
fidance  towards  forming  a  mole  and  port,  an  underta- 
king their  ilrength  alone  is  unequal  to  ;  hut  whether 
the  refufal  originates  in  the  deficiencies  of  the  public 
treafury  or  the  jealoufy  of  the  other  cities,  all  the  pro- 
jefts  have  ended  in  fruitlefs  applications.  The  num- 
ber of  inhabitants  dwelling  in  Catania  amounts  to 
30,000  ;  the  Catanians  make  it  double  :  A  confider- 
able  portion  of  this  number  appertains  to  the  univerfi- 
ty,   the   only  one  in  the  ifland,   and  the  nurfery  of  all 


of  Charondas  the  famous  lawgiver 
called  Catanea,     See  Catanea. 
,     CATANANCHE,  Candia   lions   foot. 
Botany  Index. 

CATANEA,  or  Catania,  a  city  of  Sicily,  feated 
on  a  gulf  of  the  fame  name,  near  the  foot  of  Mount 
^tna,  or  Gibel.  It  was  founded  by  the  Chalcidians 
foon  after  the  fettlement  of  Syracufe,  and  enjoyed 
great  tranquillity  till  Hiero  I.  expelled  the  whole  body 
of  citizens ;  and  after  repleniihing  the  town  with  a  new 
ilock  of  inhabitants,  gave  it  the  name  ol  JEtna  :  im- 
mediately after  his  deceafe,  it  regained  its  ancient 
name,  and  its  citizens  returned  to  their  abodes.  Ca- 
tania fell  into  the  hands  of  the  Romans,  among  their 
earliell  acquifitions  in  Sicily,  and  became  the  reiidence 
of  a  pritor.  To  make  it  worthy  of  fuch  an  honour, 
it  was  adorned  with  fumptuous  buildings  of  all  kinds, 
and  every  convenience  was  procured  to  fupply  the  na- 
tural and  artificial  wants  of  life.  It  was  deilroyed  by 
Pompey's  fon,  but  reftored  with  fuperior  magnificence 
by  Auguftus.  The  reign  of  Dcclus  is  famous  in  the 
hiftory  of  this  city,  for  the  martyrdom  of  its  patronefs 
St  Agatha.  On  every  emergency  her  intercefiion  is 
implored.  She  is  pioufiy  believed  to  have  prcferved 
Catanea  from  being  overwhelmed  by  torrents  of  lava, 
or  fiiaken  to  pieces  by  earthquakes ;  yet  its  ancient 
edifices  are  covered  by  repeated  ftreams  of  volcanic 
matter  ;  and  almoll  every  houfe,  even  her  own  church, 
has  been  thrown  to  the  ground.  In  the  reign  of  Wil- 
liam the  Good,  20,000  Catanians,  with  their  pallor  at 
their  head,  were  deilroyed  before  the  facred  veil  could 
be  properly  placed  to  check  the  flames.  In  the  laft 
century  the  eruptions  and  earthquakes  raged  with  re- 
doubled violence,  and  Catania  was  twice  demolinted. 
See  jEtna. 

The  prefent  prince  of  Blfcari  has  been  at  infinite 
pains,  and  fpent  a  large  fum  of  money,  in  working 
down  to  the  ancient  town,  which,  on  account  of  the 
numerous  torrents  of  lava  that  havt  flowed  out  of 
Mount  ^tna  for  thefe  laft  thoufand  years,  is  now  to 
be  fought  for  in  dark  caverns  many  feet  below  the  pre- 
fent furface  of  the  earth.  Mr  Swinburne  informs  us 
that  he  defcended  into  baths,  fepnlchres,  an  amphithe- 
atre, and  a  theatre,  all  very  much  injured  by  the  va- 
rious catallrophes  that  have  befallen  them.  They  were 
crefted  upon  old  beds  of  lava,  and  even  built  with 
fquare  pieces  of  the  fame  fubftance,  which  in  no  in- 
llance  appears  to  have  been  fufed  by  the  contaft  of 
new  lavas  :  The  fciarra,  or  ftones  of  cold  lava,  have 
conftantly  proved  as  llrong  a  barrier  agalnft  the  flow- 
ing torrent  of  fire  as  any  other  ftone  could  have  beciT, 
though  fome  authors  were  of  opinion  that  the  hot  mat- 
ter would  melt  the  old  mafs  and  incorporate  with  it. 

This  city  has  been  frequently  defended  from  the 
burning  ftreams  by  the  folid  mafs  of  its  own  rampart^, 
and  by  the  air  comprefTed  between  them  and  the  lava  ; 


^s  appears  by  the  torrent  having  ftopt  within  a  fmall 
diftance  of  the  walls,  and  taken  another  dlrecllon. 
But  when  the  walls  were  broken  or  low,  the  lava  col- 
lefted  itfelf  till  it  rofe  to  a  great  height,  and  then 
poured  over  in  a  curve.  A  fimilar  inftance  Is  fcen  at 
the  Torre  del  Greco  near  Naples,  where  the  ftream  of 
liquid  fire  from  Vcfuvius  divided  itfelf  into  two  branch- 
es, and  left  a  church  untouched  in  the  middle.  There 
is  a  well  at  the  foot  of  the  old  walls  of  Catania,  where 


the  lawyers."     E.  Long.  ij.  19.  N.  Lat.  ^7.  30. 

CATANZARO,  a  city  in  the  kingdom' of  Naples, 
the  capital  of  Calabria  Ulterior,  with  a  billiop's  fee. 
It  is  the  ufual  refidence  of  the  governor  of  the  pro- 
vince,  and  is  feated  on  a  mountain,  in  E.  Long.  18. 
20.  N.  Lat.  28.  58. 

CATAPHONICS,  the  fclence  which  confiders  the 
properties  of  reflefted  founds.     See  Acoustics. 

CATAPHORA,  in  Medicine,  the  fame  as  Coma. 

CATAPHRACTA, 
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CatapHrae-     CATAPHRACTA,  (from  yc^u.ani  ficcir:r-j,J/or- 

tsNivetiify  or  arm),  in  the   ancient  military  a.it,   a  piece  of 

II         heavy  defenfive   armour,    formed  of  cloth  or  leather, 

'^'ma        fort'fie'J  "'''^   '■'O"  fcales,    or  links   wherewith   fome- 

U—v^— times  only  the  bread,  fometimes  the  whole  body,  and 

fometimes  the  horfe  too,  was  covered.     It  was  in   life 

among  the  Sarmatians,  Perlians,  and  other  barbarians. 

The  Romans  alfo  adopted  it  early  for  their  foot;  and, 

according  to  Vegetius,  kept  to  it  till  the  time  of  Gra- 

tian,  when  the  military  difclpline  growing  reraifs,  and 

field  exercifes  and  labour  difcontinued,  the  Roman  foot 

thought  the  cataphrafta  as  well  as  the  helmet  too  great 

a  load  to  bear,  and  therefore  threvi'  both  by,  chooling 

rather  to  march  againft  the  enemy  bare-breafted  ;  by 

vhich,    in  the  war  with  the  Goths,  multitudes  were 

deftroyed. 

Catjfbractje  Nave!,  iliips  armed  and  covered  in 
fight,  fo  that  they  could  not  be  eafily  damaged  by  the 
enemy.  They  were  covered  over  with  boards  or  planks, 
on  which  the  foldiers  were  placed  to  defend  them  ;  the 
rowers  fittins:  underHeath,  thus  fcreened  from  the  ene- 
my's  weapons. 

'CATAPHRACTUS,  denotes  a  thing  defended  or 
covered  on  all  fides  with  armour. 

Cataphractus,  or  CataphraHarhis,  more  particu- 
larly denotes  a  horfcman,  or  even  horfe,  armed  with  a 
cataphracta.  The  caiaphraB't  enu'ites  were  a  fort  of 
cuiraflicrs,  not  only  fortified  with  armour  themfelves, 
but  having  their  horfes  guarded  with  folid  plates  of 
brafs  or  other  metals,  ufually  lined  with  Ikins,  and 
wrought  into  plumes  or  other  forms.  Their  ule  was 
to  bear  down  all  before  them,  to  break  in  upon  the 
enemy's  ranks,  and  fpread  terror  and  havock  wherever 
they  came,  as  being  themfelves  invulnerable  and  fecure 
from  danger.  But  their  difadvantage  was  their  un- 
wieldinefs,  by  which,  if  once  unhorfed  or  on  the 
ground,  they  were  unable  to  rife,  and  thus  fell  a  prey 
to  the  enemy. 

CATAPHRYGIANS,  a  feft  in  the  fecond  cen- 
tui"y,  fo  called  as  being  of  the  country  of  Plirygia. 
They  were  orthodox  in  every  thing,  fetting  afide  this, 
that  they  took  Montanus  for  a  prophet,  and  Prifcilla 
and  Maximilla  for  true  prophetefles,  to  be  confulted  in 
every  tliii:g  relating  to  religion;  as  fnppofing  the  Holy 
Spirit  had  abandoned  the  church.     See  Montanist. 

CATAPLASMA,  a  poultice  ;  from  v.i'x^y.a.cuu^ 
illlno,  to  fpread  like  a  plafter.  Cataplafms  take  their 
name  fometimes  from  the  part  to  whicli  they  are  ap- 
plied, or  efFefls  they  produce  ;  fo  are  called  anacol- 
lema,  frontale,  eplcarplum,  epijpajl'ictim,  •veficator'ium ; 
and  when  muftard  is  an  ingredient,  they  are  calledy7- 
napijms. 

Thefe  kinds  of  applications  are  fofter  and  more  eafy 
than  plafters  or  ointments.  They  are  formed  of  fonie 
vegetable  fubilances,  and  applied  of  fiich  a  confidence 
as  neither  to  adhere  nor  run  :  they  are  alfo  more  ufe- 
ful  when  the  intention  is  effedled  by  the  perpetuity 
of  the  heat  or  cold  whicli  they  contain,  for  they  re- 
tain them  longer  than  any  other  kind  of  compofition. 

When  defigned  to  relax,  or  to  promote  fuppura- 
tion,  they  fhould  be  applied  warm.  Their  warmth, 
moifture,  and  the  obftruttiun  they  give  to  perfpira- 
tion,  is  the  method  of  their  anfwering  that  end.  The 
proper  heat,  when  applied  warm,  is  no  more  than  to 
promote  a  kindly  pleafant  fenfation  ;   for  great  heat 
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prevents  the  dtfign  for  which  they  are  iifed.  Thfy  Catapult*. 
Oiould  be  renewed  as  often  as  they  cool.-  For  relaxing  '— v  ^ 
and  fuppurating,  none  excel  the  while  bread  poultice, 
made  with  the  crumb  of  an  old  loaf,  a  fufficient  quan- 
tity of  njilk  to  boil  the  bread  in  until  it  is  foft,  and 
a  little  oil  ;  which  lad  ingredient,  befides  preventing 
the  poultice  from  drying  and  dicking  to  the  (kin, 
alfo  retains  the  heat  longer  than  the  bread  and  milk 
alone  would  do.  To  prefervc  the  heat  longer,  the 
poultice,  when  applied,  may  be  covered  with  a  strong 
ox's  bladder. 

When  defigned  to  repel,  they  ftiould  be  applied  cold, 
and  ought  to  be  renewed  as  oft  as  they  become  warm. 
A  proper  compofition  for  tliis  end  is  a  mixture  of  oat- 
meal and  vinegar. 

CATAPULTA,  in  antiquity,  a  military  engine 
contrived  for  the  throwing  of  arrows,  darts,  and  dones 
upon  the  enemy. — Some  of  thefe  engines  were  of  fuch 
force  that  they  v.ould  throw  dones  of  an  hundred 
w-eight.  Jofephus  takes  notice  of  the  furprifing  effcfts 
of  thefe  engines,  and  fays,  that  the  ftones  thrown  out 
of  them  beat  down  the  battlements,  knocked  off  the 
angles  of  the  towers,  and  would  level  a  whole  file  of 
mLii  from  one  end  to  the  other,  was  the  phalanx  ever 
fo  deep.     This  was  called  the 

Battering  Cjtjfvlta,  and  is  reprefented  on  Plate 
CXXXV.  This  catapulta  is  fuppofed  to  carry  a 
done,  &c.  of  an  hundred  weight  ;  and  therefore  z, 
defcription  of  it  will  be  fufficient  to  explain  the' 
do6trine  of  all  the  reft  ;  for  fuch  as  threw  dones  of 
500  and  upwards,  were  conftrufted  on  the  fame  prin-- 
ciples. 

The  bafe  is  compofed  of  two  large  beams  2,  3.  Tlie 
length  of  thefe  beams  is  fifteen  diameters  of  the  bore 
of  the  capitals  9.  At  the  two  extremities  of  each  ^ 
beam,  two  double  mortifes  are  cut  to  receive  the 
eight  tenons  of  two  crofs  beams,  each  of  them  four  of 
the  diameters  in  length.  In  the  centre  of  each  of 
the  beams  of  the  bafe,  and  near  two-tliirds  of  their 
length,  a  hole,  perfectly  round,  and  16  inches  in  dia- 
meter, diould  be  bored  ;  thefe  holes  mud  be  exactly 
oppofite  to  each  other,  and  ihould  increafe  gradually 
to  the  infide  of  the  beams,  fo  that  each  of  them,  be- 
ing 16  inches  on  the  outfide  towards  the  capitals  9, 
fhould  be  lyi  at  the  opening  on  the  infide,  and  the 
edges  carefully  rounded  off.  The  capitals  9  are,  in  a 
manner,  the  foul  of  the  machine,  and  ferve  to  twift 
and  drain  the  cordage,  which  forms  its  principle  or 
power  of  motion. 

The  capitals  are  either  of  cad  brafs  or  iron  ;  each 
confiding  of  a  wheel  with  teeth,  C  10,  of  2\  inches 
thick.  The  hollow  or  bone  of  thefe  wheels  fhould  be 
1 1^  inches  in  diameter,  perfeftly  round,  and  the  edges 
fmoothed  down.  As  the  friftion  would  be  too  great 
if  tiie  capitals  rubbed  againd  the  beams  by  the  extreme 
draining  of  the  cordage,  which  draws  them  towards 
thefe  beams,  that  inconvenience  is  remedied  by  the 
means  of  eight  friftion  wheels,  or  cylinders  of  brafs, 
about  the  13th  of  an  inch  in  diameter,  and  an  inch  and 
one  fixth  in  length,  placed  circularly,  and  turning  up- 
on axes,  as  reprefented  at  D  13,  B  12.  One  of  thefe 
fridlion  wheels  at  large  with  its  fcrew,  by  which  it  is 
fadened  into  the  beam,  is  reprefented  at  A. 

Upon  this  number  of  cylindrical  wheels  the  capitals 

9  muil  be  placed  in  the  beams  2,  3,  fo  that  the  cylin- 
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Patapulta.  ders  do  not  extend  to  the  teeth  of  tlie  wheels,  which 
'■"  V  'raiitl  receive  a  llroni^  pinion  14.  By  means  of  this 
pinion  the  wheel  of  the  capital  is  made  to  turn  for 
llrainin^  tlie  cordage  with  the  key  15.  The  capital 
wheel  has  a  ftrong  catch  i6,  and  another  of  the  fame 
kind  may  be  added,  to  prevent  any  thing  from  giving 
way  through  the  extreme  and  violent  force  of  the 
flrained  cordage. 

The  capital  piece  of  the  machine  is  a  nut  or  crofs 
pin  of  iron,  17,  feen  at  C,  and  hammered  cold  into 
its  form.  It  divides  the  bore  of  the  capitals  exaftly  in 
two  equal  parts,  and  fixed  in  grooves  about  an  inch 
deep.  This  piece,  or  nut,  ought  to  be  about  two  in- 
ches and  one  third  thick  at  the  top  18,  as  reprefented 
in  the  fedlion  at  B  ;  and  rounded  off  and  polidied  as 
much  as  poflible,  that  the  cords  folded  over  it  may  not 
be  hurt  or  cut  by  the  roughnefs  or  edges  of  the  iron. 
Its  height  ought  to  be  eight  inches,  decreafing  gradu- 
ally in  thicknefs  to  the  bottom,  where  it  ought  to  be 
only  one  inch.  It  mufl.be  very  exaftly  inferted  in  the 
capitals. 

After  placing  the  two  capitals  in  the  holes  of  the 
two  beams  In  a  right  line  with  each  other,  and  fixing 
the  two  crofs  diametrical  nuts  or  pieces  over  which 
the  cordage  is  to  wind,  one  end  of  the  cord  is  reeved 
through  a  hole  in  one  of  the  capitals  in  the  bafe,  and 
made  fall  to  a  nail  withlnfide  of  the  beam.  The 
other  fide  of  the  cord  is  then  carried  through  the  hole 
In  the  oppofite  beam  and  capital,  and  fo  wound  over 
the  crofs  pieces  of  iron  in  the  centre  of  the  two  capi- 
tals, till  they  are  full,  the  cordage  forming  a  large 
fltain.  Tlie  tenfion  or  ftralning  of  the  cordage  ought 
to  be  exadty  equal,  that  is,  the  feveral  foldings  of  the 
(iord  over  the  capital  pieces  (hould  be  equally  (trained, 
and  fo  near  each  other  as  not  to  leave  the  leall  fpace 
between  thefn.  As  foon  as  the  firft  folding  or  fltain  of 
cord  hag  filled  up  one  whole  fpace  or  breadth  of  the 
capital  pieces,  ajiother  mud  be  carried  over  it  ;  and  fo 
on,  always  equally  draining  the  end  till  no  more  will 
pafs  through  the  capitals,  and  the  llcain  of  cordage  en- 
tirely fills  them,  obferving  to  rub  it  from  time  to  time 
with  foap. 

At  three  or  four  Inches  behind  the  cordage,  thus 
wound  over  the  capital  pieces,  two  very  ftrong  upright 
beams  21  are  raifed  :  thefe  are  pofts  of  oak  14  inches 
thick,  crolFed  over  at  top  by  another  of  the  fame  foli- 
dity.  The  height  of  tlie  upright  beams  is  ji  diame- 
ters ;  each  fupported  behind  with  very  ftrong  props 
25,  fixed  at  bottom  in  the  extremities  of  the  bafe  2,  ?. 
The  crols  beam  24  is  fupported  in  the  fame  manner  by 
a  prop  in  the  centre. 

The  tree,  arm,  or  ftylus  22,  fliould  be  of  found 
a(h.  Its  length  is  from  15  to  1  6  diameters  of  the  bore 
of  the  capitals.  The  end  at  the  bottom,  or  that  fixed 
in  the  middle  of  the  flcaln,  is  10  inches  thick,  and  (4. 
broad.  To  ftrengthen  the  arm  or  tree,  it  (hould  be 
wrapped  round  with  a  cloth  dipped  in  ftrong  glue  like 
ihe  tree  of  a  faddle,  and  bound  very  hard  with  waxed 
thread  of  the  fixth  of  an  inch  in  diameter,  from  the 
large  end  at  bottom,  almull  to  the  tup,  as  reprefented 
in  the  figure. 

At  the  top  of  the  arm,  juTt  under  the  iron  hand  or 
receiver  27,  a  ftrong  cord  is  faftened,  with  two  loopa^ 
twilled  one  whhin  another,  for  the  greater  ftrength. 
Into  thtfe  two  loops  the  hook  of  a  brafs  puUy  28  is 
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put.     The  cord  29  is  then  reeved  through  the  pully,   CatapuUa 
and  faftened  to  the  roll  30.     The  cock  or  trigger  31,  J 

which  ferves  as  a  (lay,  is  then  brought  to  it,  and  '•"*f'»"'^s5' 
made  fait  by  its  hook  to  the  extremity  of  the  hand  '""^ 
27,  in  which  the  body  to  be  difcharged  is  placed. 
The  pully  at  the  neck  of  the  arm  is  then  unhooked  ; 
and  when  the  trigger  is  to  let  it  off,  a  ilroke  muft  be 
given  hpon  it  with  an  iron  bar  or  crow  of  about  an 
inch  in  diameter  ;  on  which  the  arm  flies  up  with  a 
force  almoft  equal  to  that  of  a  modern  mortar.  The 
cufhion  or  ftomacher  23,  placed  exaflly  in  the  middle 
of  the  crofj  beam  24,  (hould  be  covered  with  tanned 
ox-hlde,  and  ftulTed  with  hair,  the  arm  llriking  againil 
it  with  inconceivable  force.  It  is  to  be  obferved,  that 
the  tree  or  arm  2  2  dtfcribes  an  angle  of  90  degrees, 
beginning  at  the  cock,  and  ending  at  the  ftomacher  or 
cuuiion. 

C.1TAFULTA  for  Arroivs,  Spears,  or  Darls.  Some 
of  the  fpears.  Sec.  thrown  by  thefe  engines,  are  faid  to 
have  been  18  feet  long,  and  to  have  been. thrown  with 
fuch  velocity  as  to  take  fire  in  their  courfe. 

A  BCD  is  the  frame  that  holds  the  darts  or  ar-Fig  i. 
rows,  which  may  be  of  ditfcrent  numbers,  and  placed 
in  different  direilions.  EF  is  a  large  and  ftrong 
iron  fpring,  which  is  bent  by  a  rope  that  goes  over 
three  pulleys,  I,  K,  L  ;  and  is  drawn  by  one  or  feveral 
men  ;  this  rope  may  be  faftened  to  a  pin  at  M.  The 
rope,  therefore,  being  fet  at  liberty,  the  fpring  mu(t 
ftrike  the  darts  with  great  violence,  and  fend  them, 
with  furprifing  velocity,  to  a  great  diftance.  This  iii- 
ftrunient  differs  In  fome  particulars  from  the  defcription 
wc  have  of  that  of  the  ancients  ;  principally  in  the 
throwing  of  feveral  darts  at  the  fame  time,  one  only 
being  thrown  by  theirs. 

CATARACT,  in  Hydrography,  a  precipice  in  tlie 
channel  of  a  river,  caufed  by  rocks,  or  other  obftacles, 
flopping  the  courfe  of  the  ftream,  from  whence  the 
water  tails  with  greater  iioife  and  impetuofity.  The 
word  comes  from  xxnt^^mrT'j,  "  I  tumble  down  with 
violence  ;"  co.-npounded  of  xara,  "  down,"  and  ^ao-o-i* 
dejicio,  "  I  throw  down." — Such  are  the  cataracts  of 
the  Nile,  the  Danube,  Rhine,  Sec.  In  that  of  Niagara, 
the  perpendicular  tall  of  the  water  is  137  feet  :  and  . 
in  that  of  Piftil  Rliaiadr,  in  North  Wales,  the  fall  of 
water  is  neai'  240  feet  frona  the  mountain  to  the  lower 
pool. 

Strabo  calls  that  a  calarad  which  we  call  a  cafcade ; 
and  what  we  call  a  cat.iraS,  the  ancients  ufually  called 
a  catadupa.  Hermlnins  has  an  exprels  differtation, 
"  De  admirandls  mundi  Calaraftis  fupra  et  fubterra- 
ncls  ;"  where  he  ufes  the  word  in  a  new  fenfe;  fig- 
nifyigg,  by  cataraft,  any  violent  motion  of  the  ele- 
ments. 

Cat.ar.'^ct,  in  Midhin:  and  Surgery,  a  diforder  of 
the  iiumours  of  the  eye,  by  ivhich  the  pupllla,  that 
ought  to  appear  tranfparent  and  black,  looks  opaque,, 
blue,  gray,  brown,  &c  by  which  vifion  is  varioufly 
impeded,  or  total!-/  dellroycd.      See  Surgery. 

C  ATARO,  a  town  of  Dalmatia,  and  capital  of  the 
territory  of  the  fame  riame,  wiih  a  ftrong  caille,  and 
a  bllhop's  fee.  It  is  fubiect  to  Venice,  and  is  feated  on 
a  gulf  of  the  fame  name."  E.  Long.  19.  19.  N.  Lat. 
42.  25. 

CATARACTE3,  the  trivial  name  of  a  fpecies  of 
'Larus.    See  ORxiTHOtocy  ludix. 

CATARRH,, 


(•A.-;  11, 1-'. . 


IMiilc     CXX.W 


i 


■  '-/^/irZ/'^nn  .//i.W:/r^^,/^,^ /,■,/. 


CAT 


t     261     ] 


C     A.    T 


Canrrh  CATARRH,  in  MeJlcine,  a  did  illation  or  defluxion 

from  the  head  upon  the  mouth  and  afpera  arteria, 
and  through  them  upon  the  lungs.  See  Medicine 
Index. 

CATASTASIS,  In  Poetry,  the  third  part  of  the 
ancient  drama ;  being  that  wherein  the  intrigue,  or 
aftion,  fet  forth  in  the  epitafis,  is  fuppovted,  carried  on, 
and  heightened,  till  it  be  ripe  for  the  unravelli:ig  in 
the  catalbophe.  Scaliger  defines  it,  the  full  growth  of 
the  fable,  while  things  arc  at  a  ftand  in  that  confulion 
to  which  the  poet  has  brought  them. 

CATASTROPHE,  in  Dramatic  Poetry,  the  fourth 
and  laft  part  in  the  ancient  drama  ;  or  that  immediate- 
ly fucceeding  the  catailafis  :  or,  according  to  others, 
the  third  only  ;  the  whole  drama  being  divided  into 
protafis,  epitalis,  and  cataftrophe  ;  or  in  the  terms  of 
Ariilotle,  prologue,  epilogue,  and  exode. 

The  cat.iftrophc  clears  up  evt-ry  thing,  and  is  nothing 
eU'e  but  the  difcovery  or  winding  up  of  the  plot.  It 
lias  its  peculiar  place  :  for  it  ought  entirely  to  be  con- 
tained, not  only  in  the  latl  aft,  but  in  the  very  conclu- 
fion  of  it  :  and  when  the  plot  is  fmifhed,  the  play 
fhould  be  fu  alfo.  The  cataitrophe  ought  to  turn  upon 
a  iingle  point,  or  dart  up  on  a  fudden. 

The  great  art  in  tlic  cataftrophe  is,  that  the  clear- 
ing up  of  all  difficulties  may  appear  wonderful,  and  yet 
eafy,  limple,  and  natural. 

It  is  a  very  prepofterous  artifice  in  fome  writers  to 
fliow  the  cataftrophe  in  the  very  title  of  the  play.  Mr 
Dryden  thinks  that  a  cataftrophe  refulting  from  a  mere 
change  in  the  fentimcnts  and  refolutions  of  a  perfon, 
without  any  other  machinery,  may  be  fo  managed  as 
to  be  exceedingly  beautiful. 

It  is  a  difpute  among  the  critics,  whether  the  cata- 
ftrophe ftiould  always  fall  out  favourably  on  the  fide  of 
virtue  or  not.  The  reafons  on  the  negative  fide  feem 
the  ftrongeft.  Ariftotle  prefers  a  fhocking  cataftrophe  to 
a  happy  one. — The  cataftrophe  is  either  iimple  or  com- 
plex. The  firft  is  that  in  which  there  is  no  change  in 
the  ftate  of  the  principal  perfons,  nor  any  difcovery 
or  unravelling,  the  plot  being  only  a  mere  pafTage  out 
of  agitation  into  quiet  repofe.  In  the  fecond,  the 
principal  perfons^undergo  a  change  of  fortune,  in  the 
manner  already  defined, 

CATCH,  in  the  mufical  fenfe  of  the  word,  a  fugue 
in  unifon,  wherein,  to  humour  fome  conceit  in  the 
words,  the  melody  is  broken,  and  the  fenfe  interrupted 
in  o.ie  part,  andjcauj;ht  again  or  fupported  by  another  ; 
as  in  tlie  catch  m  Shakef^care's  play  of  the  Tivclfth 
Night,  where  there  is  a  catch  fung  by  three  perfiins,  in 
which  the  humour  is,  that  each  who  fing?,  calls  and 
is  called  knave  in  turn  :  Or,  as  defined  by  Mr  Jsck- 
fon  "a  catch  is  a  piece  for  three  or  more  voices,- 
one  of  which  leads,  and  the  others  follow  in  t!)e  fiur.e 
notes.  It  muft  be  lo  contrived,  that  refts  (wh'ch 
nre  made  for  that  pui-pofe)  in  the  m.ufic  of  ore  line 
In"  (illcd  up  with  a  woid  or  two  from  another  Vrae  ; 
thefe  form  a  crofs  purpoic,  or  catch,  from  whence  the 
name." 

C.iTcn  Fly,     See  Lychnis,  Tjotany  Index. 
CyijCH  Pcle,  (quafi  i,nc  that  catchd  by  ilie  pole"),  a 
teim  tifed,  by  way  of  reproach,  for  the  bailiff's  follow- 
er or  afilftant. 

CdtLH-  V/ard,  among  printers,  that  placed  at  the  bot- 
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torn  of  each  page,  being  always  the  firft  wed  of  the  Cafscheflj 

following  jj  ,ge. 

CATECHESiS,  in  a  general  fenfe,  denotes  an  in- 
ftrufti'in  given  any  peifon  in  the  firft  rudiments  of  an 
art  or  fciencc  ;  but  in.  re  particuLirly  of  the  Chriftian 
religion.  In  the  ancient  church,  catechefis  was  an 
inftruition  given  -viva  voce,  either  to  childien,  or  adult 
heather. 3,  preparatory  to  their  receiving  of  baptifm.  In 
this  fi.nfc,  cau\,hefts  ftnnjj  contradiftinguifhed  from 
mtjlagopca,  whicli  were  a  higher  part  of  iift.uftion 
given  to  thofe  already  initiated,  and  contaniuig  the 
myfteries  of  faith.  Fhofe  who  give  fuch  i.it  i.ftions 
are  called  cr.ttchifis  ;  and  thofe  who  receive  them,  cate. 
chumtni.  ' 

CA''ECHETIC,  or  Catechetical,  fomething 
that  relates  to  oral  inftruftion  In  the  rudiments  of  Chrif. 
tiaiiity. — Catechetic  fchools  were  buildings  appointed 
for  the  office  of  the  catechift,  adjoining  to  the  church, 
and  called  .aleclmmeiui:  fuch  was  that  In  which  Origeii 
and  many  other  famous  men  read  catehetical  Icftures 
at  Alexandria.     See  Catechumen. 

CATECHISM,  in  its  primary  fenfe,  an  inftruc- 
tion,  or  inftitntion,  in  the  princi'pJes  of  the  Chriftian 
religion,  delivered  viva  voce,  and  fo  as  to  require  fre- 
quent repetitions,  from  the  difclpk  or  hearer,  of  what 
has  been  faid.  Tiie  word  is  formed  from  ^tmnx"'',  3 
compound  of  xor-iz  and  ^x"'^  ^'  ^-  circumfono,  alluding 
to  the  nolle  or  din  made  in  this  fort  of  exercife,  or  to 
the  zeal  and  earneftnefs  wherewith  things  are  to  be  in- 
culcated over  and  over  on  the  learners. — Anciently  the 
candidates  for  baptifm  were  only  to  be  inftrufted  in 
the  fecrcts  of  their  religion  by  tradition  viva  voce, 
without  writing  ;  as  had  alfo  been  the  cafe  among  the 
Egyptian  priefts,  and  the  Brltifti  and  Gaulifti  druids, 
who  only  conynunicated  the  myfteries  of  their  theo- 
logy by  word  of  mouth. 

Catechism  is  more  frequently  ufed  in  modern  times 
for  an  elementary  book,  wherein  the  principal  articles 
of  religion  are  fummarily  delivered  in  the  way  of  qucf- 
tion  and  anfwer. 

CATECHLST,  (xarf^.rrc,  catechela),he  that  cate- 
chifcs,   i.  e.   he  that   Inftrufts  novices  in  the  principles  • 
of  religion. 

Catechist  more  particularly  denotes  a  perfon  ap- 
pointed by  the  church  to  inftruft  thofe  intended  for 
baptifm,  by  word  of  mouth,  in  the  fundamental  arti- 
cles of  the  Chriftian  faith,  —  The  catechlfts  of  churches' 
were  minifters  ufualty  diftinft  from  the  hilltops  and^ 
prefbyters,  and  had  their  auditories  or  catechumena 
apart.  Their  bufintfs  was-  to  inftruft  the  catechu- 
mens, and  prepare  them  for  the  reception  of  bnptifm. 
Bui  the  catechlfts  did  not  conftltute-  any  diftinft  or- 
der of  the  clergy,  but  were  chofen  out  of  any  other 
order.  The  biihop  himfelf  fometimes  performed  the 
office  ;  at  other  times  prcfbytc-s,  or  even  readers  or 
deacons,  were  the  catcchills.  Origen  leems  to  hrive 
had  no  higher  degree  in  the  church  than  reader,  when 
be  was  made  catechift  at  Alexandria,  being  only  18 
years  of  age,  and  confequcntly  Incapable  of  the  dea- 
con fhlp. 

CATECHU,    In     the    Materia    Medica,    a    name 
given  to   the  extraft  otherwife  known   by  the  nam.e- 
of  Terra  yaponica,  or  Japan   earth.      See   yhEC.i  and 
Mi.voi.-i. 

CATECHUMEN, 
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•atechn-        CATECHUMEN,  a  candidate  for  baptlfm,  or  one 

"*5"  wlio  prepares  himfelf  for  the  receiving  thereof. 
Cateeorr.  The  catecliumens,  in  church  hifVory,  were  the  low- 
«— — y—  eft  order  of  Chrillians  in  the  piimitive  church.  They 
had  iome  title  to  the  common  name  of  Chriilian,  being 
a  degree' above  pagans  and  heretics,  though  not  con- 
fumniatcd  by  baptifm.  They  were  admitted  to  the 
ftate  of  catechumens  by  the  impofition  of  hands,  and 
the  fign  of  the  crofs.  The  children  of  believing  pa- 
rents were  admitted  catechumens,  as  foon  as  ever 
they  were  capable  of  inftruftion  :  but  at  what  age 
thofe  of  heathen  parents  might  be  admitted,  is  not  fo 
clear.  As  to  the  time  of  their  continuance  in  this 
flate,  there  were  no  general  rules  fixed  about  it  ;  but 
the  prsfticc  varied  according  to  the  difference  of  times 
and  places,  and  the  readinefs  and  proficiency  of  the 
catechumens  themfelves. 

There  ts'crc  four  orders  or  degrees  of  catechumens  ; 
the  firft  were  thofe  inllrufted  privately  without  the 
church,  and  kept  at  adiflance,  for  fome  time,  from  the 
])rivilcge  of  entering  the  church,  to  make  them  the 
more  eager  and  defirous  of  it.  The  next  degree  were 
the  audkntes,  fo  called  from  their  being  admitted  to 
liear  fermons,  and  the  Scriptures  read  in  the  church, 
but  were  not  aI!o«-cd  to  partake  of  the  prayers.  The 
third  fort  of  catechumens  were  the  gcnu-Jlecletites,  fo 
called  becaufe  they  received  impofition  of  hands  kneel- 
ing. The  fourth  order  was  the  compeleiites  et  eleili,  de- 
noting the  immediate  candidates  for  baptifm,  or  fuch 
as  were  appointed  to  be  baptifed  the  next  approach- 
ing feftival ;  before  which,  ftrift  examination  was 
inade  into  their  proficiency  under  the  feveral  ftages  of 
ca':echetical  e>:crcifes. 

After  examination,  tliey  were  exercifed  for  twenty 
tlays  together,  and  were  obliged  to  falling  and  con- 
fjfilon  :  lome  days  before  baptifm  they  went  veiled  ; 
and  it  was  cuilomary  to  touch  their  ears,  faying,  £f  ha- 
tha, i.  e.  Be  opened  ;  as  alfo  to  anoint  their  eyes 
with  clay  ;  both  ceremonies  being  in  imitation  of  our 
Saviour's  pTaftice,  and  intended  to  (liadow  out  to  the 
G-atechnniens  their  condition  both  before  and  after  their 
admlfiion  into  the  Chriftian  church. 

CATEGORICAL,  in  a  general  fenfe,  is  applied 
to  thofe  things  ranged  under  a  Category. 

Categorical  alfo  imports  a  thing  to  be  abfolute, 
and  not  relative  ;  in  which  fenfe  it  Hands  oppofed  to 
I'fpothelical.  We  fay,  a  categorical  propofition,  a  cate- 
gorical fyllogifm,  S:c. 

A  cate;^or\cal  anfwer  denotes  an  exprefs  and  per- 
tinent anfv.-er  made  to  any  queftion  or  objetlion  pro- 
pofed. 

CATEGORY,  in  Logic,  a  feries  or  order  of  all 
the  predicates  or  attributes  contained  under  any 
genus.  N 

The  fchool  phllo.fophcrs  diftribute  all  the  objefts  of 
our  thoughts  and  ideas  into  certain  genera  or  claffes, 
rot  fo  much,  fay  they,  to  learn  what  they  do  not 
know,  as  to  communicate  a  diftinft  notion  of  what 
they  do  know  ;  and  thefe  clafles  the  Greeks  called 
categories,  and  the  Latins  predicaments, 

Arillotle  made  ten  categories,  viz.  fubftance,quantity, 
quality,  relation,  aftion,  paffion,  time,  place,  fituation, 
and  habit,  which  are  ufually  exprefled  by  the  follow- 
ing technical  diftich  ; 
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Arbor,  fextfermos,  ardore,  refrtgerat,  ujlos^ 
Rure  crasjlabo,  nee  lunicatvs  ero. 

CATEK.     See  Bengal. 

CATENARIA,  in  the  higher  geometry,  the  name 
of  a  curve  line  formed  by  a  rope  hanging  freely  from 
two  points  of  fufpenfion,  whether  the  points  be  hori- 
zontal  or  not.     See  Fluxions. 

CATERPILLAR,  in  Zoology,  the  name  of  all 
winged  infefts  when  in  their  reptile  or  worm  ftate. 
See  Entomology  Index. 

Method  of  Dejlrofmg  Catertillars  on  Trees.— 
Take  a  chafing  dilh  with  lighted  charcoal,  and  pla« 
cing  it  under  the  branches  that  are  loaded  with  ca- 
terpillars, throw  fome  pinches  of  brimftone  upon  the 
coals.  The  vapour  of  the  fulphur,  which  is  mortal 
to  thefe  infedls,  will  not  only  deftroy  all  that  are  on 
the  tree,  but  prevent  it  from  being  infefted  with 
them  afterwards.  A  pound  of  fulphur  will  clear  as 
many  trees  as  grow  on  feveral  acres.  This  method 
has  been  fuccefsfully  tried  in  France.  In  the  Journal 
Oeconomiquc,  the  following  is  faid  to  be  infallible  a- 
gainft  the  caterpillars  feeding  on  cabbage,  and  per- 
haps may  be  equally  ferviceable  againft  thofe  that  in- 
feft  other  vegetables.  Sow  with  hemp  all  the  borders 
of  the  ground  where  you  mean  to  plant  your  cabbage  ; 
and,  although  the  neighbourhood  is  infefted  with 
caterpillars,  the  fpace  enclofed  with  the  hemp  will  be 
perfcftly  free,  not  one  of  the  vermine  will  approach 
it. 

CATERPiiiAR-Eaters,  a  name  given  by  fome  authors 
to  a  fpecies  of  worms  bred  in  the  body  of  the  caterpil- 
lar,  and  which  eat  its  flefti  ;  thefe  are  owing  to  a  cer- 
tain kind  of  fly  that  lodges  her  eggs  in  the  body  of  this 
animal,  and  they,  after  their  proper  changes,  become 
flies  like  their  parents. 

M.  Reaumur  has  given  us,  in  his  hiftory  of  infifts, 
fome  very  curious  particulars  in  regard  to  thefe  little 
worms.  Every  one  of  them,  he  obferves,  fpins  ilfelf 
a  very  beautiful  cafe  of  a  cylindric  figure,  made  of  a 
very  ftrong  fort  of  filk  ;  thefe  are  tlie  cafes  in  which 
this  animal  fpends  its  ftate  of  chryfahs;  and  they  have 
a  mark  by  which  they  may  be  known  from  all  other 
animal  produftions  of  this  kind,  which  is,  that  they 
have  alwaya  a  broad  ftripe  or  band  furrounding  their 
middle,  which  is  black  when  the  reft  of  the  cafe  is 
white,  and  white  when  that  is  black.  M.  Reaumuv 
has  had  the  pains  and  patience  to  find  out  the  reafoa 
of  this  fingnlarity,  which  is  this  :  the  whole  fliell  is 
fpun  of  a  filk  produced  out  of  the  creature's  body  ; 
this  at  firft  runs  all  white,  and  towards  the  end  of 
the  fpinning  turns  black.  The  outfide  of  the  cafe 
muft  neceffarily  be  formed  firft,  as  the  creature  works 
from  within  :  confequently  this  is  truly  white  all  over, 
but  it  is  tranfparent,  and  ftiows  the  laft  fpun  or  black 
filk  through  it.  It  might  be  fwppofed  that  the  whole 
infide  of  the  ftiell  fliould  be  black  ;  but  this  is  not  the 
cafe  :  the  whole  is  faftiioned  before  this  black  filk 
comes  ;  and  this  is  employed  by  the  creature,  not  to 
line  the  whole,  but  to  fortify  certain  parts  only  ;  and 
therefore  is  all  applied  either  to  the  middle,  or  to  the 
two  ends  omitting  the  middle  ;  and  fo  gives  either  a 
black  band  in  the  middle,  or  a  blacknefs  at  both  ends, 
leaving  the  white  in  the  middle  to  appear.     It  is  not 
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Catfrva    unfrequent  to  find  a  fort  of  fmall  cafes,    lying  about 
11         garden  walks,  which  move  of  themfelves ;   wlien  thefe 
Cathedral.  ^^^  opened,  they  are  found  to  contain  a   fmall  living 
*         worm.     This  is  one  of  the  fpecies  of  thofe  caterpillar- 
eaters  ;  which,  as  foon  as  it  comes  out  ot  the  body  of 
that  animal,    fpins  itfelf  a  cafe  for  its  transformation 
long  before  that  happens,  and  lives  in  it  without  food 
till   that  change  comes  on  ;   and  it  becomes  a  fly  like 
that  to  which  it  owed  its  birth, 

CATERVA,  in  ancient  military  writers,  a  term 
ufcd  in  fpeaking  of  the  Gaulifh  or  Celtiberian  armies, 
denoting  a  body  of  6oco  armed  men.  The  word  ca- 
terva,  or  cofervarius,  is  alfo  frequently  ufed  by  ancient 
writers  to  denote  a  party  or  corps  of  foldiers  In  difor- 
der  or  difarray  ;  by  which  It  Hands  diftinguilhed  from 
cohort  or  turma,  which  were  in  good  order. 

CATESB^A.the  LiLYTHoRM.  See  Botany  Index. 

CATHiERETlCS,  In  Phannacy,  medicines  of  a 
caullic  nature,  ferving  to  eat  off  fungous  flcfh. 

CATI-IAR.INE,  Knii^/j/sofSt  Caiharine  of  Mount 
Sinai,  an  ancient  military  order,  erected  for  the  affi fi- 
ance and  protettion  of  pilgrims  going  to  pay  their  de- 
votion to  the  body  of  St  Calliarine,  a  virgin  of  Alex- 
andria, diillnguilhtd  for  her  learning,  and  faid  to  have 
fuffered  martyrdom  under  Maximin.  The  body  of 
the  martyr  having  been  difcovered  on  Mount  Sinai, 
caufed  a  great  concourfe  of  pilgrims  ;  and  travelling 
being  very  dangerous,  by  reaion  of  the  Arabs,  an  or- 
der of  knighthood  was  crefted  in  ic6^,  on  the  mo- 
del of  that  of  the  holy  fepulchre,  and  under  the  pa- 
tronage of  St  Catharine  ;  the  knights  of  which  ob- 
liged themfelves  by  oath  to  guard  the  body  of  the 
faint,  keep  the  roads  fecure,  obferve  the  rule  of  St  Ba- 
fil,  and  obey  their  grand  maftcr.  Their  habit  was 
white,  and  on  it  were  reprefented  the  Inftruments  of 
martyrdom  whereby  the  faint  had  fuffered  ;  viz.  a  half 
wheel  armed  vs'Ith  ipikes,  and  traverfed  whh  a  fword 
ilained  with  blood. 

Catharine.  Fralernily  nf  Si  Ctilhanne  at  Sienna,  a 
fort  of  religious  foriety,  inllitutcd  in  that  city  in  ho- 
nour of  St  Catharine,  a  faint  famous  for  her  revelations, 
and  for  her  marriage  with  Jefus  Chrilt,  whofe  wedding 
ring  is  dill  preferved  as  a  valuable  relick.  This  fra- 
ternity yearly  endows  a  certain  number  of  deftitute  vir- 
gins, and  has  the  privilege  of  redeeming  annually  two 
criminals  condemned  for  murder,  and  the  fame  num- 
ber of  debtors,  bv  paying  their  debts. 

CATHARTICS,  in  Medicine,  remedies  which 
promote    evacuation    by   llool.      See    Materia    Me- 

DICA. 

CATHEDRA,  in  a  general  fenfe,  a  chair.— The 
word  is  more  particularly  ufed  for  a  profcffor's  chair, 
and  a  preacher's  pulpit. 

Cathedra  is  alfo  ufed  for  the  bilhop's  fee,  or  throna 
in  a  church. 

CATHEDRAL,  a  church  wherein  is  a  blfliop's 
fee  or  feat:  See  Church  and  Bishop.  The  word 
comes  from  the  Greek  y.a?(^fa,  "  chair,"  of  xxiira/ixi, 
fedeo,  "  1  fit."  The  denomination  cathedral  feems  ta 
have  taken  its  rife  from  the  manner  of  fitting  in  the 
ancient  churches,  or  affemblies  of  primitive  Chriili- 
ans  :  in  thefe,  the  council,  i.  e.  the  elders  and  pricfts, 
was  called  Prejbyterium  ;  at  their  head  was  the  bifhop, 
who  held  the  place  of  cliairman,    Cathedralis  or  Ca- 


thedraticus  ;  and  the  prefbytcrs,  who  fat  on  either  Me,  Catlicrine. 
were  alfo  called  by  the  ancient  fathers,  ^Jfejforcs  Epif-  u— y— ' 
coporum.  The  epifcopal  authority  did  not  refide  in  the 
bilhop  alone;  but  In  all  the  prefbytcrs,  whereof  the 
bidiop  was  prefident.  A  cathedral,  therefore,  original- 
ly,  was  different  from  what  it  is  now  ;  the  Chrillians, 
till  the  time  of  Conftantine,  having  no  liberty  to 
build  any  temple  :  by  their  churches  they  only  meant 
their  affemblies  ;  and  by  cathedrals,  nothing  more  than 
confiftories 

CATHERINE  Parr.  See  Parr. 
Catherine.  F.  Emprefs  of  Ruffla,  a  mod  extraor- 
dinary perfonage,  whofe  hillory  defcrves  to  be  given 
in  detail.  She  was  the  natural  daughter  of  a  country 
girl  ;  and  was  born  at  RIngen,  a  fmall  village  upon  tlie 
lake  VIrtcherve,  near  Dorpt,  In  Livonia.  The  year 
of  her  birth  is  uncertain  ;  but,  according  to  her  own  ' 
account,  flie  came  into  tlie  world  on  the  5th  of  ,*ipril 
16S7.  Her  original  name  was  Martha,  whitii  (lie 
changed  for  Catherine  when  (he  embraced  the  Grecit 
religion.  Count  Rofen,  a  lieutenant-colonel  In  the 
SwedKh  fervlce,  who  owned  the  village  of  RIngen, 
fupported,  according  to  the  cuftom  of  the  country, 
both  the  mother  and  the  child  ;  and  was,  for  that  rea- 
fon,  fuppofed  by  many  perfons  to  have  been  her  fa- 
ther. She  loff  her  mother  when  (he  was  but  three 
years  old  ;  and,  as  Count  Rofen  A\<z<i  about  the  fame 
time,  fhe  was  left  in  fo  deffitute  a  fituatlon,  that  the 
parifl'.-clerk  of  the  village  received  her  Into  his  houfe. 
Soon  afterwards  Gluck,  Lutheran  miniftcr  of  Murien- 
burgh,  happening.  In  a  journey  through  thofe  parts, 
to  fee  the  foundling,  took  her  under  his  protection, 
brought  her  up  in  his  family,  and  employ  either  in  at- 
tending his  children.  In  1701,  and  about  the  14th 
year  of  her  age,  (he  efpoufed  a  dragoon  of  the  Swedlili 
garrifon  of  Marlenburgh.  Many  different  accounts 
are  given  of  this  tranfadlion  :  one  anther  of  great  cre- 
dit affirms  that  the  bride  and  bridegroom  remained  to- 
gether eight  days  after  their  marriage  ;  another,  nf 
no  lefs  authority,  afferts,  on  the  contrary,  that  on  the 
morning  of  the  nuptials  her  hulband  being  fent  with  a 
detachment  for  Riga,  the  marriage  was  never  confum- 
niated.  Thus  much  is  certain,  that  the  dragoon  was 
abfent  when  Marlenburgh  furrendered  to  tlie  Ruffians, 
and  Catherine,  who  was  referved  for  a  higher  fortune, 
never  faw  him  more. 

General  Bauer,  upon  the  taking  of  Marlenburgh, 
faw  Catherine  among  tlie  prifoners  ;  and,  being  fmit- 
ten  with  her  youth  and  beauty,  took  her  to  his  lioiil'e, 
where  (lie  fuperintendcd  his  domeftic  affairs,  and  was 
fuppofed  to  be  his  miftrefs.  Soon  afterwards  flie  was 
removed  into  the  family  of  Prince  Menzikof,  who  was 
no  lefs  (truck  with  the  attradtions  of  the  fair  captive. 
With  him  (he  lived  until  1 704  ;  when,  in  the  Tjtli 
year  of  her  age,  (he  became  the  miffrefs  of  Peter  the 
Great,  and  won  fo  much  upon  his  affeClions,  that  he 
efpoufed  her  on  the  2gth  of  May  171  r.  The  ceremo- 
ny was  fecretly  performed  at  Jawerof  in  Poland,  in  the 
prefence  of  General  Bruce  ;  and  on  the  20th  of  Fe- 
bruary 1712,  it  was  publicly  folemnlzed  with  great 
pomp  at  Peterfburgh. 

Catherine,  by  the  mod  unwearied  affiJuity  and  un. 
remitted  attention,  by  the  foftnefs  and  complacency 
of  her  difpofition,   but  above  all  by  an  extraordinary 
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Catherine,  livellnefs  and  gaiety  of  temper,  acquired  a  wonderfil 
•— "V"-"  afcendency  over  the  mind  of  Peter.  The  latter  >vas 
fubjeft  to  occafional  liorrors,  whieh  at  times  rendered 
him  gloon-.y  and  fufpicious,  and  raifed  liis  paliions  to 
fuch  a  height  as  to  produce  a  temporary  madnefs.  In 
t' ele  dreadful  moments  Catherine  was  the  only  perfon 
who  >!urft  venture  to  approach  him  ;  and  fuch  was  the 
ki:id  of  fafcination  fhe  had  acquired  over  his  fenfes,  that 
her  prtfence  had  an  inftantaneous  effed,  and  the  firfl 
found  of  her  voice  compofed  his  mind  and  calmed  his 
agonies.  From  thefe  circumftances  fhe  feemed  necef- 
fary  not  only  to  his  comfort,  but  even  to  his  very  exill- 
ence  ;  fhe  became  his  infeparablc  companion  on  his 
journeys  to  foreign  countries,  and  even  in  all  his  mili- 
tary expeditions. 

The  peace  of  Ptuth,  by  which  the  Ruffian  army 
'  was  refcued  from  certain  dcftrudlion,  has  been  wholly 
attributed  to  Catherine,  though  ftie  was  little  more 
than  an  inftrument  in  procuring  the  confent  of  Peter. 
The  latter,  in  his  campaign  of  1711  againfl  the  Turks, 
having  imprudently  led  his  troops  into  a  difadvantage- 
ous  fituation,  took  the  defperate  refolution  tsf  cutting 
his  way  through  the  Turkifli  army  in  the  night.  With 
this  refolution  he  retired  to  his  tent  in  an  agony  of 
defpair,  and  gave  pofitive  orders  that  no  one  fhould  be 
admitted  under  pain  of  death.  In  this  important 
junfture  the  principal  officers  and  the  vice-chancellor 
Shafhrof  affembled  in  the  prcfcnce  of  Catherine,  and 
drew  up  certain  preliminaries  in  order  to  obtain  a  truce 
from  the  grand  vizier.  In  confequence  of  this  deter- 
mination, plenipotentiaries  were  immediately  difpatch- 
ed,  without  the  knowle<lge  of  Peter,  to  the  grand  vi- 
zier, and  a  peace  obtained  upon  more  reafonable  con- 
ditions than  could  have  been  expefted.  With  thefe 
conditions  Catherine,  notwithflanding  the  orders  iffued 
by  Peter,  entered  his  tent,  and  prevailed  upon  him  to 
fign  them  Catherine,  by  her  conduft  on  this  occa- 
fion,  acquired  great  popularity  ;  and  the  emperor  par- 
ticularly fpecifies  her  behaviour  at  Pruth  as  one  of  the 
(■eafons  which  induced  him  to  crown  her  publicly  at 
^Jofcow  with  his  own  hand.  This  ceremony  was  per- 
formed  in  1724;  and  although  dcligned  by  Peter  only 
as  a  proof  of  his  afftftion,  was  the  principal  caufe  of 
her  fubfequent  elevation. 

Her  influence  continued  uiidimlnifhed  until  a  fhort 
time  before  the  death  of  the  emperor,  when  fome  cir- 
cumftances happened  which  occafioned  fuch  a  coldnefs 
between  them  as  would  probably  have  ended  in  a  total 
i-u;ture,  if  his  death  had  not  fortunately  intcvvened. 
The  original  cauft  of  this  mifiindeiftanding  arofe  from 
the  following  difcovery  of  a  fecrtt  coiineftion  between 
Catherine  and  her  fii  ft  chamberlain,  whofe  name  was 
Mons.  1  he  emperor,  who  was  iufpicioire  of  this  con- 
nexion, quitted  Peterfbuigh  under  pretence  of  remov 
ing  to  a  villa  ror  a  few  days,  but  privately  returned  to 
his  winter  Dalace  in  the  capiial.  From  thence  he  occa- 
fionally  fen"  "uc  of  his  confidential  pages  with  a  com- 
•  pl'mentary  inefTngc  to  the  emprcfs,  as  if  he  had  been 
in  the  count  v,  a, id  with  fecret  orders  to  obfervc  her 
moJons.  From  the  page's  information  th-  emperor, 
on  the  third  night,  furprifed  Catherine  in  an  Drhour  of 
the  garden  with  her  f?.vourItc  Mons  ;  while  his  fifler. 
Mad  ;r.-,e  Balke,  who  was  firft  lad^  t>f  the  hedchimhcr  to 
the  eiTipiefi,  was,  m  company  with  a  page,  iJpon  the 
watch  without  the  arbour. 


Peter,  whofe  violent  temper  was  inflamed  by  this  Catherine, 
difcovery,  ftruck  Catherine  with  his  cine,  as  well  as  -— y-— 
the  page,  who  endeavoured  to  prevent  him  from  en- 
tering the  arbour,  and  then  retired  without  utterinT  a 
fingle  word  either  to  Mons  or  his  filler.  A  few  days 
after  this  tranfaftion  thefe  perfons  were  t:ike;i  into 
cuftody,  and  Mons  was  carried  to  the  winter  jjalace, 
where  no  one  had  admifTion  to  him  but  Peter,  who 
himfelf  brought  him  his  provifions.  A  report  was  at 
the  fame  time  circulated,  that  they  were  Imprifoned 
for  having  received  bribes,  and  making  their  influence 
over  the  emprefs  fubfervient  to  their  own  mercenary 
views.  Mons  being  examined  by  Peter,  in  the  pre- 
fence  of  Major-general  Ufchacof,  and  threatened  with 
the  torture,  confeffcd  the  corruption  which  was  laid 
to  his  charge.  He  was  beheaded  ;  his  fifter  received 
five  ftrokes  of  the  knot,  and  was  banilhed  into  Sibe. 
ria  ;  two  of  her  fons,  who  were  chamberlains,  were 
alfo  degraded,  and  fent  as  common  foldiers  among  the 
Ruffian  troops  in  Pcrfia.  On  the  day  fubfequent  to 
the  execution  of  the  fentence,  Peter  conveyed  Cathe- 
rine in  an  open  carriage  under  the  gallows  to  which 
was  nailed  the  head  of  Mons.  The  emprefs,  without 
changing  colour  at  this  dreadful  fight,  exclaimed, 
"  What  a  pity  it  is  that  there  is  fo  much  corruption 
among  courtiers  !" 

This  event  happened  in  the  latter  end  of  the  year 
1724;  and  as  it  was  soon  followed  by  Peter's  death, 
and  Catherine  upon  her  acceffion  recalled  Madame 
Balke,  it  has  been  fufpefted  that  fhe  fhortened  the 
days  of  her  hufband  by  poilon.  But  notwithftading 
the  critical  fituation  for  Catherine  in  which  he  died, 
and  her  fubfequent  elevation,  this  charge  is  totally  de- 
ftitute  of  the  leail  fhadow  of  proof;  for  the  circum- 
ftances of  Peter's  difirder  were  too  well  known,  and 
the  peculiar  fymptoms  of  his  laft  illnefs  fufficiently 
account  for  his  death,  without  the  ncceflity  of  recur- 
ring to  poifon. 

Wliile  Peter  was  yet  lying  in  the  agonies  of  death, 
feveral  oppofite  parties  were  caballing  to  difpofe  of  the 
crown.  At  a  confiderable  meeting  of  many  among 
the  principal  nobility,  it  was  fecretly  determined,  on 
the  moment  of  his  difTolution,  to  arreft  Catherine,  and 
to  place  Peter  Alexievitch  upon  the  throne.  Baftevitz, 
appriied  of  this  refolution,  repaired  in  perfon  to  the 
emprefs,  although  it  wa?  already  night.  "  My  grief  and 
confternation,"  replied  Catherine,  "  render  me  inca- 
pable of  afting  myfelf :  do  you  and  Prince  Mcnzikof 
conftilt  together,  and  I  will  embrace  the  meafures 
which  you  fhall  approve  in  my  name."  BafTevitz,  li  id- 
Ing  Menzikof  afleep,  awakened  and  informed  hi.ri  of 
the  preifiiig  danger  which  threatened  the  emprefs  and 
her  party.  As  no  time  remained  for  long  deliberation, 
the  prince  inftantly  feized  the  treafure,  fecured  ths 
fortr^^fs,  gained  the  officers  of  the  guaids  bv  bribes  and 
promifes,  alfo  a  few  of  the  nobility,  and  the  principal 
clergy.  Thefe  partizans  being  convened  in  the  palace, 
Catherine  made  lier  appearance  ;  fhe  chimed  the 
throne  in  right  of  her  coronation  at  Mofcow  ;  fhe  ex- 
pofed  the  ill  effects  of  a  minority  ;  and  promifed,  that, 
*'  fo  far  from  depriving  the  great  duke  uf  the  crown, 
fhe  would  receive  it  only  as  a  facred  dcpofit.  to  Itc  re- 
ftored  to  him  when  fhe  fhould  be  united,  in  another 
world,  to  an  adored  hufbaud,  whom  file  was  now  up6n 
the  point  of  lofing." 
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Citlierinf.  The  pathetic  manner  with  which  flii;  uttered  this  ad- 
'1  I  t  '  drefs,  and  the  tears  which  accompanied  it,  added  to 
the  previous  diftribution  of  large  fums  of  money  and 
jewels,  produced  the  delircd  cfteft  :  at  the  clofe  of  tliis 
meeting  the  remainder  of  the  night  was, employed  in 
maiiing  the  neccifary  preparations  to  enfure  her  acctf- 
fion  in  cafe  of  the  emperor's  death. 

Peter  at  length  expired  on  the  morning  of  the  2Sth 
of  January  1725.  This  event  being  made  known,  the 
fenate,  the  generals,  the  principal  nobility  and  clergy, 
haftened  to  the  palace  to  proclaim  the  new  fovereign. 
The  adherents  of  the  great  duke  feemed  fecure  of  fuc- 
cefs,  and  the  friends  of  Catherine  were  avoided  as  per- 
fons  doomed  to  deftruftion.  At  this  junflure  BafTe- 
vitz  whifpered  one  of  the  oppofite  party,  "  The  em- 
prefs  is  miftrefs  of  the  treafure  and  the  fortrefs  ;  Ihe 
has  gained  over  the  guards  and  the  fynod,  and  many 
1  of  the  chief  nobility  ;  even  here  (ho  has  more  followers 
than  you  imagine  ;  advife  thereiore  your  friends  to 
make  no  oppofition  as  they  value  their  heads."  This 
information  being  rapidly  circulated,  Caffevitz  gave  the 
appointed  fignal,  and  the  two  regiments  of  guards, 
who  had  been  gained  by  a  largcfs  to  declare  for  Ca- 
therine, and  had  already  furrounded  the  palace,  beat 
to  arms.  "  Who  has  dared  (exclaimed  Prince  Rcp- 
nin,  the  commander  in  chief),  to  order  out  the  troops 
without  my  knowledge  ?"  "  I,  (returned  General 
Butterlin),  without  pretending  to  difpute  your  autho- 
rity, in  obedience  to  the  commands  of  my  mod  gra. 
cious  miftrefs."  This  (liort  reply  was  followed  by  a 
dead  filence.  In  this  moment  of  fufpenfe  and  anxie- 
ty Menzikof  entered,  preceding  Catherine,  fupported 
by  the  duke  of  Holftein.  She  attempted  to  fpeak,  but 
was  prevented  by  fighs  and  tears  from  giving  utterance 
to  her  words  :  at  length,  recovering  herfclf,  "  I  come 
(die  faid),  notwithftanding  the  grief  which  now  over- 
whelms me,  to  affure  you,  that,  lubmifTivc  to  the  will 
of  my  departed  hulband,  whofe  memory  will  be  ever 
dear  to  me,  I  am  ready  to  devote  my  days  to  the  pain- 
ful occupations  of  government,  until  Providence  (hall 
fummoii  me  to  follow  him."  Then,  after  a  ihort 
paufe,  (lie  artfully  added,  "  If  tiie  great  duke  will 
profit  by  my  inftruftions,  perhaps  I  fliall  have  the  con- 
folation,  during  my  wretched  widowhood,  of  forming 
for  you  an  emperor  worthy  of  the  blood  and  the  name 
of  him  whom  you  have  now  irretrievably  loft."  "  As 
this  crifis  (replied  Menzikof)  is  a  moment  of  fnch  im- 
portance to  the  good  of  the  empire,  and  requires  the 
mod  mature  deliberation,  your  majefty  will  permit  us 
to  confer,  without  reftraint,  that  this  whole  affair  may 
be  tranfaCied  without  reproach,  as  well  in  the  opinion 
of  the  prcfent  age  as  in  that  of  pofterity."  "  Afting 
a-'.  I  do  (anfwered  Catherine),  more  for  the  public  good 
tlian  for  my  own  advantage,  I  am  not  afraid  to  fub- 
mit  all  my  concerns  to  the  judgment  of  fuch  an  en- 
lightened afiembly  :  you  have  not  only  my  permiffion 
to  confer  with  freedom  ;  but  I  lay  my  commands  upon 
you  all  to  deliberate  maturely  on  this  important  fub- 
jeft,  and  I  promifc  to  adopt  whatever  may  be  the  re- 
sult of  your  decifions."  At  the  conclufion  of  thefe 
words  the  aifembly  retired  into  another  apartment,  and 
the  doors  were  locked. 

It  was  previoufly  fettled  by  Menzikof  and  his  party 
that  Catherine  fhould  be   emprefs  ;    and  the  guards, 
who  furrounded  the  palace   with  drums  beating  and 
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colours  flying,  cITeiflually  vanquilhcd  all  oppofiti'on.  C«tlicrln<w 
The  only  circumftance,  therefore,  which  remained,  was '  »  '"^ 
to  giv^-  a  jull  colour  to  her  title,  by  perfnading  the  af- 
fembly  that  Peter  Intended  to  have  named  lur  his  fuc- 
ceiTor.  For  tin's  pnrpofe  Menzikof  demanded  of  that 
emperor's  fecretary,  whether  his  late  mafter  had  left 
any  written  declaration  of  his  Intentions  ?  The  fecre- 
taiy  replied,  "  Tliat  a  little  before  his  lall  journey  to 
Mofcoiv  he  had  dellroyed  a  will  ;  and  that  he  had  fre. 
quently  exprcffcd  his  deiign  of  making  another,  but 
had  always  been  prevented  by  the  refleftion,  that  if' 
he  thought  his  people  whom  he  had  raifed  from  a  llats 
of  barbarifm  to  a  high  degree  of  power  and  glory, 
could  be  ungrateful,  he  would  not  expofe  his  final  In- 
clihations  to  the  Infult  of  a  rcfufal  ;  and  that  if  they 
recollcfted  what  tliey  owed  to  his  labours,  they  would 
reguhte  their  condutl  by  his  intentions,  which  he  had  ' 
dilcloltd  with  more  folemnity  than  could  be  manifcft- 
ed  by  any  writing."  An  altercation  now  bf^^n  in  the 
aflembly  ;  and  fome  of  the  nobles  havlnf  tlTe  courage 
to  oppofe  the  accefTion  of  Catherine,  Thcophancs 
archbfdiop  of  Pk-fccj^f  called  to  their  recolledtion  the 
oath  which  they  had  all  taken  in  1722  to  acknowledge 
the  fucecffor  appointed  by  Peter  ;  and  added,  that  the 
fentim°nts  of  that  emperor  delivered  by  the  fecretary 
were  in  effeCl  an  appointment  of  Catherine,  'i  he  op- 
pofite  party,  however,  denied  thefe  fentiments  to  be 
fo  clear  as  the  fecretary  chofe  to  infinuate  ;  and  infift- 
ed,  that  as  their  late  monarch  had  failed  to  nominate 
his  heir,  the  eledion  of  the  new  fovereign  lliould  re- 
vert to  the  (late.  Upon  this  the  archbi(hop  farther 
telllfied,  that  the  evening  before  the  coronation  of  the 
emprefs  at  Mofcow,  Peter  had  declared,  in  the  houfe  of 
an  Englifh  merchant,  that  he  fliould  place  the  crown 
upon  her  head  with  no  other  view  than  to  leave  her 
miftrefs  of  the  empire  after  his  deceafe.  This  attefta- 
tlon  being  confirmed  by  many  perfons  prefent,  Men- 
zikof cried  out,  "  What  need  have  we  of  any  tefta- 
ment  ?  A  refufal  to  conform  to  the  inclination  of  our 
great  fovereign,  thus  authenticated,  would  be  both  un- 
jufl;  and  criminal.  Long  live  the  emprefs  Catherine  !'' 
Thefe  words  being  inltantaneouily  repeated  by  the 
greateft  part  of  thofe  who  were  prcfent,  Menzikof,  fa- 
lutlng  Catherine  by  tlie  title  of  eir.prefa,  paid  his  firft 
obeifance  by  kiffing  her  hand  ;  and  his  example  was 
followed  by  the  whole  aflembly.  She  next  piefented 
herfelf  at  the  window  to  the  guards  and  to  the  people, 
who  (houted  acclamations  of  "  Long  live  Catherine!" 
while  Menzikof  fcattered  among  them  handfuls  of 
money.  Thus  (fays  a  contemporary )  the  emprefs  wag 
ralfed  to  the  throne  by  the  guards,  in  the  fame  man- 
ner as  the  Roman  emperors  by  the  prx-torlan  cohorts, 
without  either  the  appointment  of  the  people  or  of  the 
legions. 

The  reign  of  Catherine  may  be  confidered  as  the 
reign  of  Menzikof,  that  emprefs  having  neither  incli- 
nation or  abilities  to  direft  the  helm  of  government  ; 
and  (lie  placed  the  molt  implicit  confidence  in  a  maa 
who  had  been  the  original  author  of  her  good  for- 
tune, and  the  fole  inftrument  of  her  elevation  to  the 
throne. 

During  her  fliort  reign  her  life  was  very  irregular  \ 
(he  was  extremely  averfe  to  bufinefs  ;  would  frequent, 
ly,  when  the  weather  was  fine,  pafs  whole  nights  in 
the  open  air  ;  and  was  particularly  intemperate  in  the 
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CalTierlne.  ufe  of  tokay  wine.     Thefc  irregularities,  joined  to  a 
''      k         cancer  and  a  dropfy,   haftened  her  end  ;  and  flie  expi- 
red on  the  17th  of  May  1727,  a  little  more  than  two 
years  after  her  accedion  to  the  throne,   and  in  about 
the  40th  year  of  her  age. 

As  the  deaths  of  fovereigns  in  defpotic  countries  are 
feldom  imputed  to  natural  caufes,  that  of  Catherine 
has  alfo  been  attributed  to  poifon  ;  as  if  the  diforders 
which  preyed  upon  her  frame  were  not  fufficient  to 
bring  her  to  her  grave.  Some  aflTert  that  (he  was  poi- 
foned  in  a  glafs  of  fplrituous  liquor  ;  others  by  a  pear 
given  her  by  General  Diever.  Sufpicions  alfo  fell 
upon  Prince  Men/.ikof,  who,  a  (hovt  time  before  her 
deceafe,  had  a  trifling  mlfunderfianding  with  her,  and 
who  was  accufed  of  hafteiiing  lier  dcnth,  that  lie  might 
reign  with  ilill  more  abfolute  power  during  the  niino- 
rity  of  Peter  II.  But  thefe  reports  deferve  not  the 
leaft  credit,  and  were  merely  dictated  by  the  fpirit  of 
parly,  or  by  popular  rumour. 

Catherine  was  in  her  perfon  under  the,  middle  fize, 
and  in  lier  youth  delicate  and  well  formed,  but'inclined 
to  corpulency  as  Ihe  advanced  in  years.  She  had  a 
fair  complexion,  dark  eyes,  and  light  hair,  which  fhe 
was  always  accuftonicd  to  dye  with  a  black  colour. 
She  could  neither  read  nor  write  :  her  daughter  Eli- 
zabeth ufually  figned  her  name  for  her,  and  particu- 
larly to  her  laft  will  and  teftament  ;  and  Count  Ofter- 
inan  generally  put  her  fignature  to  the  public  decrees 
and  difpatches.  Her  abilities  have  been  greatly  ex- 
aggerated by  her  panegyrifls.  Gordon,  who  had  fre- 
quently feen  her,  ieenis  of  all  writers  to  have  rcprefent- 
cd  her  character  with  the  greateil  juftnefs,  when  he 
fays,  "  She  was  a  very  pretty  well-looked  woman,  of 
good  fenfe,  but  not  of  that  fubllmity  of  wit,  or  rather 
that  quicknefs  of  imagination,  which  fome  people  have 
believed.  The  great  reafon  why  the  czar  was  fo  fond 
of  her,  was  her  exceeding  good  temper ;  (he  never 
was  feen  peevifh  or  out  of  humour  ;  obliging  and  civil 
to  all,  and  never  forgetful  of  her  former  condition  : 
w^ithal,  migiity  grateful."  Catherine  maintained  the 
^  pomp  of  majefty  with  an  air  of  cafe  and  grandeur 
united  ;  and  Peter  ufed  frequentlv  to  exprefs  his  ad- 
miration at  the  propriety  with  which  (lie  fupported  her 
high  llatlon,  wlthoiit  forgetting  that  (lie  was  not  born 
to  that  dignity. 

The  following  anecdotes  will  prove  that  (lie  bore 
her  elevation  meekly  ;  and,  as  Gordon  afTcrts,  was 
never  forgetful  of  her  former  condition.  AVhen 
Wurmb,  who  had  been  tutor  to  Gluck's  children  at 
the  time  that  Catherine  w  as  3  doraeillc  in  that  clergy- 
man's family,  prefented'  himfclf  before  her  after  her 
marriage  with  Peter  had  been  publicly  folemnized, 
(he  recolleifled  and  addreffed  him  with  great  compla- 
cency, "  What,  thou  good  man,  art  thou  ftiU  alive  ! 
I  will  provide  for  thee."  And  (lie  accordingly  fettled 
upon  him  apenfion.  She  was  no  lefs  attentive  to  the 
family  of  her  benefaflor  Gluck,  who  died  a  prifoner 
at  Mofcow  :  file  penfioned  his  widow  ;  made  his  fon 
a  page  ;  portioned  the  two  eldeft  daughters  ;  and  ad- 
vanced the  youngcft  to  be  one  of  her  maids  of  honour. 
If  we  may  believe  Weber,  flie  frequently  inquired  af- 
ter her  full  hulband  ;  and,  when  {lie  lived  with  Prince 
Menzlkof,  ufed  fccrctly  to  fend  him  fmall  fums  of  mo- 
jiey,  until,  in  170J,  he  was  killed  in  a  (lilrmidi  with 
the  enemy. 


But  the  mod  noble  part  of  her  charafler  was  her  Caiherine. 
peculiar  humanity  and  compaffion  for  the  unfortunate.  '  ■  v  ' 
Motraye  has  paid  a  handfome  tribute  to  this  excel- 
lence. "  She  had,  in  fome  fort,  the  government  of 
all  his  (Peter's)  pafTions  ;  and  even  faved  the  lives  of 
a  great  many  more  perfons  than  Le  Fort  was  able  to 
do  :  (lie  infpired  him  with  that  humanity  which,  in  the 
opinion  of  his  fubjcfts,  nature  feemed  to  have  denied 
him.  A  word  from  her  mouth  in  favour  of  a  wretch, 
juft  going  to  be  facrlficed  to  his  anger,  would  difarm 
him  ;  but  if  he  was  fully  refolved  to  fatlsfy  that  paf- 
lion,  he  would  give  orders  for  the  execution  when  (lie 
was  abfent,  for  fear  fiie  (hould  plead  fur  the  vlftim." 
In  a  word,  to  ufe  the  exprelTion  of  the  celebrated  Mu- 
inch,  "  £//£•  eloil  proprcmenl  la  tru'dialricn  einrc  Ic  ma- 
tiarque  el  fa  fujels." 

Catherine  II.  emprcfs  of  RufTia,  whofe  original 
name  was  Sophia  Augullu  Frederica,  was  the  daugh- 
ter  of  Chriftian  Augullus  of  Anhalt  Zerbil,  a  fmall 
diftiift  in  Upper  Saxony,  and  was  born  in  the  caftle  of 
Zerbit,  on  the  23d  of  May  1729.  She  was  educated 
under  the  eye  of  her  parents,  along  with  her  brother 
Prince  Frederic  Augullus,  and  at  an  early  period  dif- 
played  a  mafcullne  fplrlt.  Elegant,  majeftic,  and  hand- 
fome, in  her  perfon,  her  complexion  exhibited  the 
union  of  the  lily  and  the  rofe,  while  a  native  dignity 
was  tempered  by  a  fmile  of  beneficence.  But  it  was 
early  oblerved,  that  (lie  concealed  under  this  a  certain 
aufterlty  of  difpofitlon,  and  an  ambition,  which  was 
even  then  confidered  as  excellive,  and  proved  after- 
wards to  be  infatiable. 

She  foon  learned  all  the  fafliionable  accompllfhments 
of  that  day.  In  addition  to  her  native  language,  (he 
wrote  and  converfed  in  French  ;  of  mufic  fhe  acquired 
a  competent  knowledge,  and  excelled  particularly  in 
needlework,  which  (he  did  not  difdain  to  pradlfe  after 
her  elevation  to  the  throne. 

The  emprefs  Elizabeth,  who  had  pitched  upon  her 
uephew  the  duke  of  Holftein  Gottorp  Oldenbourg  for 
her  fucceffor,  was  alfo  defirous  to  choofe  a  confort  for 
him,  and  the  princcfs  of  Anhalt  Zerbft  was  ItleCled 
upon  this  occafion,  when  only  fourteen  years  of  age. 
She  was  chiefly  indebted  for  fo  unexpefted  an  honour 
to  the  tender  regard  which  her  imperial  majeily  always 
entertained  for  the  memory  of  her  uncle,  who  had 
been  her  lover  ;  and  in  an  evil  hour  (lie  united  the  fate 
of  the  prince,  better  known  afterwards  by  the  name  of 
Peter  III.  to  that  of  the  princefs  of  Anhalt  Zerbft. 
In  confequence  of  a  fpeclal  invltailon,  the  future  em- 
prefs repaired  to  St  Peterlburgh,  accompanied  by  her 
mother,  and  being  admitted  into  the  bofom  of  the 
Greek  church,  the  ceremonial  of  marriage,  after  fome 
delay,  took  place  ;  on  which  thefe  augull  perfonages 
were  formally  acknowledged,  by  her  imperial  majelly 
and  the  fenate,  as  grand  duke  and  duchefs  of  Ruflia. 
Elizabeth,  at  the  fame  time,  prefented  them  with  the 
palace  of  Oranienbaum,  delightfully  fituated  on  the 
gulf  of  Cronftadt,  as  a  fummer  relidence  ;  this  had 
formerly  belonged  to  Menzlkof,  the  favourite  of  Peter 
tlie  Great,  who,  in  this  capricious  court,  had  bejn  by 
turns  a  pie-boy,  a  prince,  and  an  exile. 

The  grand  duke  was  far  from  being  handfome  ;  on 

the  contrary,   his  perfon  was  difagreeable,   and  almoll. 

difguftlng.     His  education  had  been  greatly  neglefted, 

and  he  was  paffionately  fond  of  military  parade.     Fre- 
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Catherine."  derick  of  Pruffia  was  at  once  his  friend  and  his  model ; 
*  '  he  kept  up  a  fecret  correfpondence  with  that  monarch, 
at  the  time  when  RufGa  was  at  open  war  with  him  ; 
he  was  accuftomed  in  his  cups  to  kneel  before  a  pifture 
of  his  hero  ;  and,  after  quaffing  a  bumper,  he  would 
exclaim,  "  My  brother  !  we  Ihall  conquer  the  world 
together." 

The  firfl  moments  of  this  union  feemed  to  be  pecu- 
liarly aufpicious.  The  illuftrious  pair  were  accu Hom- 
ed to  withdraw  themfelves  daily,  as  if  defirous  to  en- 
joy the  pleafiire  of  each  other's  company,  in  preference 
to  the  giddy  diflipation  of  a  court.  It  was  perceived 
at  lall,  tliat  grandeur  was  not  incompatible  with  liap- 
pinefs,  and  that  hymeneal  felicity  was  not  confined  to 
plebeian  lite. 

Ths  emprefs  hoped  that  the  name  and  pretenfions  of 
Prince  Iwan  would  be  obliterated  by  the  iffue  of  the 
grand  duke,  and  the  whole  empire  impatiently  wiihed 
for  and  now  expefted  an  heir  to  the  throne  of  Peter 
the  Great,  It  has  tince  been  difcovered,  that  this 
young  couple  occupied  their  time  in  a  far  different 
manner  than  was  then  fufpefted  !  His  lughnefs,  it 
feems,  retired  from  fociety  on  purpofe  to  perfeft  him- 
felf  in  the  Pruffian  exercife,  and  his  confort  on  thefe 
occafions  participated  in  his  diverfions,  for  he  was  ac- 
cuitomed  to  make  her  ftand  for  hours  together,  as  a 
centinel,  with  a  mufquet  at  her  (houlder.  This  fpecies 
of  entertainment  did  not  altogether  fuit  the  difpofition 
of  a  young  princefs  of  an  ardent  temperatnent,  and  her 
highnefs  accordingly  began,  in  her  own  language,  to 
think  "  that  (he  was  made  for  fomething  elfe."  Al- 
though (lie  did  not  love,  (he  at  this  period  governed 
her  hufband,  and  even  concealed  his  foibles  ;  imagin- 
ing at  firll  that  (lie  could  not  reign  but  by  means  of 
him,  (lie  wifely  determined  to  make  him  appear  worthy 
of  a  throne. 

A  marriage  of  eight  years  was  not  produflive  of  any 
ilfue,  and  ftrange  fufpicions  began  to  be  entertained. 
This  alarmed  the  court,  for  a  formidable  rival,  who 
pofiefred  a  fnperior  claim  to  the  throne,  (llll  exilled ;.  it 
is  true,  he  was  in  bondage,  but  in  a  country  like  Ruffia, 
the  interval  might  not  be  long  between  a  dungeon 
and  a  throne.  The  birth  of  a  fon  and  daughter,  Toon 
after  this,  put  an  end  to  all  apprehenfions  of  tliis  kind, 
and  tended  not  a  little  to  give  liability  to  the  empire. 

The  grand  duke,  who  at  times  difcovered  noble, 
and  even  magnanimous  fenliments,  had  about  this  pe- 
riod formed  a  moll  unfortunate  connexion  with  Eliza- 
beth Voronfoff,  a  lady  of  high  rank,  but  neither  cele- 
brated for  her  beauty  nor  her  talents.  He  feldom  faw 
•  his  confort  in  private,  and  all  the  hours  that  were  not 
occupied  either  by  military  exhibitions,  or  the  plea- 
fufes  of  the  table,  were  entirely  devoted  to  his  miflrefs. 
The  grand  duchefs,  on  the  other  hand,  is  faid  to  have 
fpent  much  of  her  time  in  company  with  a  young  Pole, 
whofe  hillory,  like  that  of  Catherine's,  has  fince  been 
interwoven  with  the  annals  of  Europe.  This  was 
Count  Poniatowfl<i,  afterwards  known  as  Staiilflaus 
Augudus  king  of  Poland.  He  was  the  third  fon  of  a 
grandee  of  the  fame  name,  the  favourite  of  Charles  XII. 
of  Sweden,  by  the  princefs  Ezatorydva,  who  boalted 
the  poflefTion  of  the  nobleft  blood  in  Poland,  as  fhe 
traced  her  defeent  from  the  Jagellon,  the  ancient  fo 
vereigns  of  Lithuania.  His  perfon  was  of  exquifite 
fymmetry,  his  air  noble,  •his  manners  agreeable ;   in 


fliort,  he  polTeiTed  a  charming  exterior,  and  his  mind,  a  Cath«ri««5 
circumllance  extremely  rare,  was  no  lefs  graceful  than  »        ' 

his  perfon.  At  this  period  he  was  in  no  liigher  llation, 
tlian  a  gentleman  in  the  fulte  of  the  mlnitler  plenipo-J 
tentiary  from  England,  wlio  had  formed  an  inliniacy 
with  his  family  during  a  former  miffion  at  Warfaw. 
Being  now  taught  to  look  higher,  he  returned  to  liis 
native  cnuntry,  and  appeared  foon  after  at  Peterlhurgli, 
as  ambaflador  from  the  king  of  Poland.  In  tills  new 
capacity  he  did  not  forget  to  pay  his  refpefts  at  tlie 
little  court  of  Oranienbaum,  and  the  young  plenipo- 
tentiary, with  a  view  of  ingratiating  himfelt  with  the 
grand  duke,  fmoked,  drank,  and  prailed  the  king  of 
Pruffia.  At  length  P.ml  Petrowifch  reeeived-the  Po- 
liih  minlller  with  coolnefs,  and  he  was  aftually  forbid- 
den to  vlfit  at  the  palace.  This,  however,  it  is  faid, 
did  not  deter  him  from  concealing  the  order  of  the 
white  eagle,  and  dlfguifing  himfelf  as  a  mechanic,  un- 
der which  affumed  quality  he  repaired  one  fummer's 
evening  to  the  gardens,  in  the  neighbourhood  of  the 
gulf  of  Cronftadt  ;  but  he  was  difcovered  by  his  high-- 
nefs,  who  ordered  him  to  be  bronght  before  him,  and, 
after  affedling  to  reprimand  the  captain  of  his  guard 
for  his  difrefpeft  to  the  reprefentative  of  a  crowned 
head,  told  him  he  was  at  liberty  to  depart. 

From  this  moment  the  grand  duchefs  is  faid  to  have 
changed  both  her  fyftem  and  her  conduct.  She  had 
fornieily  afpired  only  to  direft  the  counfels  of  the  fu-. 
ture  emperor;  (lie  now  refolved,  if  poffible,  to  obtain 
the  crown  for  her  fon,  and  the  regency  for  lierfelf. 
Such  a  talk  would  have  difcouraged  a  common  mind, 
for  it  was  impoffible  to  achieve  this  without  prevailing 
on  the  emprefs  to  confent  to  dethrone  her  own  nephew. 
Beftuchef,  the  grand  chancellor,  who  hated  the  heir 
apparent,  joined  cordially  in  their  fcheme  ;  and  Eliza- 
beth, who  lierfelf  had  obtained  the  crown  by  means  of 
a  revolution,  was  taught  to  tremble  for  her  life,  in 
confequence  of  the  defigns  o£her  fucceffor,  who  was  re- 
prefented  as  having  refolved  to  fhorten  her  rlays  by 
poifon.  But  a  fudden  and  unexpeded  revolution  in 
the  miniflry  put  an  end  to  thefe  intrigues;  for  Bef- 
tuchef was  driven  into  exile,  and  Poniatowflci  recalled. 
A  long  and  melancholy  interval  now  enfued,  during 
which  the  ambition  of  the  grand  duchefs  was  rather 
fufpended  than  annilillated.  She,  however,  had  re- 
courfe  to,  and  foothed  her  anguilh  by  means  of  books  ; 
it  was  in  her  (tudy  that  fhe  laid  the  foundation  of  her 
future   greatncij,  and    rendered   herfclf  in  fome    mea-  ^ 

lure  delerving  of  a  throne.  During  her  leifure  mo- 
ments fhe  found  means  to  gain  partifans,  and  fhe  ac- 
quired the  favourof  the  foldlery,  who  did  duty  arounij 
her  perfon,  by  means  of  her  liberality  and  condefcen- 
fion.  Peter,  on  the  other  hand,  to  the  perfonal  exertions 
of  a  common  foldier,  added  the  orgies  of  a  debauchee. 
Surrounded  by  his  male  and  female  favourites,  he  con. 
fumed  whole  days  and  nights  in  intoxication,  and  for- 
got that  he  was  a  prince.  There  were  fome  few  mo- 
ments, however,  when  he  appeared  great,  and  even 
magnanimous,  but  unfortunately  they  were  of  fhort 
duration  ;  and  it  was  his  misfortune  to  have  a  weak 
woman  for  his  miftrefs,  and  an  able  and  ambitious  one 
for  his  wife. 

Such  was  the  fituation  of  the  court  when  Elizabeth 

died,  on  the    5th   of  January    1762.     This  event,  fo 

produdive  of  interefting  effects,  had  been  long  forefeen 
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C4»ierine.  by  Catherine,  who  now  began  to  a£l  a  more  confplcuous 
' ' "  »,  '  part  on  tlie  theatre  of  public  affairs.  Her  forrow, 
which  appeared  unbounded,  was  only  equalled  by  her 
devotion.  She  was  conftantly  employed  either  at  her 
prayers  in  the  cathedral,  or  occupied  in  public  procef- 
fions,  during  which  (he  fcrupuloufly  adhered  to  all  the 
ceremonious  praftices  of  the  Greek  church.  The 
courtiers  were  aftonidied  at  the  fudden  change,  and 
affefted  to  fnrvey  it  with  contempt  ;  but  it  impofed  on 
the  populace,  and  the  pricfts  were  highly  gratified  with 
the  zeal  of  the  emprefs,  more  efpecially  as  her  conlort 
had  always  treated  their  myfteries  with  indignity. 

Another  defign,  meditated  with  no  lefs  art,  proved 
unfuccefsful.  She  is  faid  to  have  made  ufe  of  all  her 
eloquence  to  perfuade  Peter,  that  he  ought  to  leave 
off  the  barbarous  cuHom  of  being  proclaimed  emperor 
bv  the  army,  in  the  fame  manner  as  his  predeccfTors  : 
iiillead  of  this,  (he  propofcd  that  his  title  (liould  he  re- 
i-ognifed  by  the  fenate  alone,  and  produced  a  fpeech 
which  flie  lierfelf  had  compofed  for  the  occafion  ;  but 
(jodowilz,  one  of  the  favourites,  and  the  only  friend  of 
the  new  fovereigii,  perceived  the  fnare,  and,  partly  ow- 
ing to  his  entreatii-S,  and  partly  from  an  attachment  to 
tvery  thing  military,  the  lolJiery  were  as  ufual  grati- 
fied with  the  ceremony  of  faluting  the  czar. 

The  grand  duke  row  afcended  the  throne,  by  the 
name  of  Peter  III.  and  the  commencement  of  the  new 
reign  appeared  to  be  peculiarly  aufpicious.  The  ca- 
taftrophe,  which  terminated  a  fliort  reign  of  fix  months, 
may  be  attributed  to  three  apparently  trilling,  but,  in 
reality,  irretrievable  errors ;  for  it  is  allowed  on  all 
hands,  that  if  they  did  not  conftitute  the  original  caufe, 
they  at  lead  afforded  the  pretext  for  his  dethronement 
and  murder.  The  fivft  of  thefe  was,  the  fudden  peace 
with,  and  marked  predilcftion  for,  the  king  of  Pruffia, 
certainly  the  greateft  monarch  of  his  age  ;  the  fccond, 
an  attempt  to  reform  a  barbarous  and  fanatical  clergy, 
whofe  power  Peter  I.  had  curbed,  but  whofe  perfons 
lie  flill  aircfted  to  confider  as  facred  ;  the  third  was,  the 
war  againll  Denmark,. 

Let  it  be  recollefted,  however,  in  honour  to  his 
memory,  that  the  young  monarch,  immediately  after 
his  elevation,  threw  open  the  (late  prifons,  recalled 
Munich,  Tjiron,  Leftock,  and  fcveral  others,  who  had 
offended  him  diulng  the  late  reign,  from  Siberia  ;  that 
Ite  limited  the  defpotifm  of  his  officers,  abridged  liIs 
own  power,  by  aboidhing  a  flate  inquidtion,  cxercifed 
under  the  name  of  the  Secnt  Covnc'il  of  Chiincery  ; 
and  that  he  framed  the  memorable  decree  vvhicii  tn- 
franchifed  llie  nobles  from  compulfive  fervice  in  llie 
army,  and  permitted  them  to  travel  witliuut  the  royal 
permiffion. 

The  following  ar.fwer  to  a  letter  from  the  king  of 
PnifTia,  ^^hll  had  requeded  liim  to  be  on  his  guard 
rgaiijft  the  plot  then  meditating,  conveys  no  unfavour- 
sble  opinion  of  his  heart. 

"Touching  the  intereft  you  exprefs  for  rry  fifetv, 
1  requeftyou  will  reft   contented.     1   am   called  the 
father  of  my  foldiers — they  prefer  a  male  to  a  female 
government.     I  walk  alone  conftantly  in  St  Peterfb'irgh 
/  — if  any    mifehief  is  meditated,  it   would    have  been 

tffeCled  lovjg  fince  ;  but  I  am  a  general  benefaflor.  I 
lepofe  rryfcU  on  the  jirotedtion  of  heaven  ;  trnfting  to 
that,  I  have  nothing  tn  fear." 

Thisfalfe  fccurity  proved  his  ruin.     While  L!s  m.ind 


was  occupied  with  plans  of  reform,  and  he  afplred  to  Catherina 
rival,  and  even  to  excel,  his  illuftrious  prcdeceffor,  """^ 
whofe  name  he  had  affumed,  a  perfon  who  had  fworn 
fidelity  to  him  at  the  altar,  and  who  owed  allegiance 
by  the  double  ties  of  a  wife  and  a  fubjeft,  was  aSually 
employed  in  planning  a  coufpiracy,  and  organizing  3 
revolt,  againft  him.  It  has  been  faid  that  he  intended 
to  have  (hut  up  his  confort  and  fon  in  a  convent.  But 
did  a  meditated  imprifonment  juftlfy  treachery,  trea- 
fon,  and  murder  ?  On  the  other  hand,  it  is  known 
that,  fo  far  from  this  being  the  intention  of  Peter,  he 
was  preparing  for  a  journey  to  HoUlein,  and  had  ac 
tually  empowered  his  confort  to  zA  as  regent  during 
his  abfence. 

The  miftakes  of  the  emperor  did  not  cfcape  the  eagle 
eyes  of  his  enemies.  He  purpofed  to  carry  his  guards 
into  Holftein,  with  a  view  to  recover  the  polteffions 
wrefted  from  his  anceftors.  The  regiments  that  had 
hitherto  done  duty  at  the  palace,  and  were  inured  to 
the  Indulgences  of  the  capital,  revolted  at  the  idea  of 
a  foreign  war;  they  had  been  accullomed  to  be  go- 
verned by  women,  and  they  were  taught  to  fix  their 
eyes  on  the  confort  of  the  czar. 

It  is  not  the  leaft  woLiderful  part  of  her  conduft, 
that,  prevloufiy  to  the  great  cataftrophe  now  meditat. 
ing,  Catherine  contrived  to  appear  abandoned  by  all 
the  world.  She  knew  how  intercfting  a  female,  and 
more  efpecially  an  emprefs,  appeared  while  in  diftrcfs  ; 
and  (lie  took  care  to  heighten  the  fenfibility  of  the 
public,  by  burfting  at  times  into  a  flood  of  tJ-ars.  This 
artful  woman  had  found  means  to  attach  many  perfons 
to  her  deftlny  :  it  muft  be  owned,  however,  that  her 
adherents  were  neither  fo  powerful,  nor  fo  numerous, 
as  to  afford  her  any  well  founded  hopes  of  fuccefs.  She 
had  gained  feveral  fubalterns,  and  fomc  privates,  of 
the  guards  :  but  her  principal  partifans  confilled  of  the 
princefs  d'Afehekof,  niece  to  the  new  chancclior  ; 
Prince  Rozamoulkl,  v\ho  had  rllen  from  obfcurity,  ha- 
ving been  originally  a  peafant  ;  Odait,  an  intriguing 
Italian  ;  and  Panin,  governor  to  the  grand  duke.  The 
arreft  of  PafTick,  one  of  the  confpivators,  J^eemed  to 
lead  to  a  difcovery,  which  would  have  proved  fatal  to 
the  malecontents  ;  but  this  very  clrcumftance  induced 
them  to  declare  inftantly,  and  in  the  end  crowned  an 
apparently  rafli  attempt  wiih  f  iccefs 

The  emprefs,  who  was  afleep  at  the  caflie  of  Peten- 
(lioff,  received  intimation  of  their  dcfign  by  a  common 
fjluier,  who  foon  after  returned  with  a  carriage  and 
eight  hotfes.  On  the  faith  of  this  man,  and  accompa- 
nied only  by  a  fi;w  peafaiits,  a  German  female  domef- 
tlc,  and  a  French  valet  de  chambre,  (lie  arrived  at 
el^ht  o'clock  in  the  morning  In  the  capital,  and  flop- 
ped oppofite  the  barracks  of  the  regiment  of  Iimalloif. 
'I'here  (he  addrelTed  the  ndJiers  in  an  eloquent  fpeech. 
Intermingled  with  fighs  and  tears,  and  aftually  found 
means  to  perfuade  them  thai  (he  nnd  her  foil  had  but 
that  moment  efcaped  from  the  hands  of  affaiTins,  fent 
by  the  emperor  to  murder  them.  This  ftory,  by  agi- 
tating the  pafTions  of  the  troops,  had  a  wonderful  ef- 
fetf  on  them,  and  they  all  fwore,  with  the  exception 
of  only  one  regiment,  to  die  in  defence  of  her  and  the 
young  archduke.  On  this  the  emprefs  ordered  a  cru- 
cifix to  be  brought,  and  commanded  the  priefts  to  s&- 
minifter  a  new  oath  of  allegiance.  She  afterwards  re- 
paired to  one  of  the  principal  churches,  where  fhe  wa» 
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datherloe  ni-et  by  tlie  bi'fhop  of  Novogorod  and  the  clergy,  and, 
^'  '  «'  having  returned  thanks  to  Almighty  God,  afceaded  a 
balcony,  and  presented  her  fun  to  the  people.  In  a 
few  hours  (he  was  again  feen,  drelFed  in  the  uniform 
of  the  guards,  riding  at  the  head  of  a  numerous  and 
well-appointed  army  againllher  liufband. 

That  unfortunate  prince  firft  made  a  fliew  of  rcfift- 
ance,  and  manned  his  Liliputian  batterits,  at  Orani- 
enbaum,  with  his  Holftein  guards,  in  order  to  oppufe 
what  appeared  to  him  to  be  a  contemptible  fcdition. 
When  it  was  too  late,  he  attempted  to  get  poffcffion 
of  Croniladt.  He  might  dill  have  efcaped  to  Revel, 
but  the  women  in  his  galley  were  appreaenlive  of  dan- 
ger, and  the  courtiers  iliuddercd  at  the  propofition  of 
old  Munich,  who  wiflicd  them  to  affilt  the  iailors  in 
rowing. 

On  the  firft  intelligence  of  the  plot  this  intrepid 
warrior  had  repaired  to  his  benefaftor,  and  advif^jd 
lu'm  to  march  direflly  to  the  capital,  at  the  head  of  his 
German  troops.  "1  fh.-'.il  precede  i,  ou,  (fitid  the  ge- 
nerous veteran),  and  my  dead  body  ftiall  be  a  rampart 
to  your  facred  perfon."  But,  on  the  other  hand,  the 
emiflaries  of  the  cmpvefs,  bathing  his  hands  in  their 
crocodile  tears,  deprecated  lelillance,  magnifi.d  the 
danger,  aod  invited  him  to  repofe  in  the  inviolable  fi- 
tlelity  of  his  conf  ^t.  In  (hurt,  on  the  T4th  of  July, 
3.762,  he  was  taken  prifoner  by  the  orders  of  his  own 
wife,  to  whom  he  had  been  married  14  years,  prevail- 
ed on  by  the  threats  and  entreaties  of  Count  Panin  to 
renounce  his  crown,  conveyed  to  the  caftle  of  Rob- 
fcha,  and  three  djys  afterwards  put  to  death.  Of  the 
titled  millions,  who  perpetrated  this  dating  murder,  one 
tarried  the  guilty  marks  of  the  czar's  fcimitar  on  his 
forehead  to  the  giave,  and  another,  tortured  for  years 
by  t'be  lemembrance  of  the  lafl  bluody  fcene  in  the 
tragedy  of  his  expiring  fovereign,  exhibited  a  fuocking 
fpeftacle  of  infanity  and  remorle. 

The  emprcfs,  on  her  alTumption  of  the  now  vacant 
crown,  notified  the  event  to  all  the  courts  of  Europe, 
under  her  new  name  of  Catherine  Alexjewna  II.  But 
there  was  (lill  a  competitor  for  the  empire,  and  fufpi- 
elon  never  flumbers  i.'car  a  throne.  This  was  Prince 
Ivvan,  fon  to  the  princefs  of  Mecklenburg,  and  grand 
rephew  to  Peter  the  Great  and  the  tmprefs  Anna 
Iwanowna,  wao  had  deftined  him  for  her  fucccfior  ; 
but,  in  confequence  of  a  former  revolution,  he  i\as  fei- 
•/ed  while  yet  an  infant,  and  doomed  to  lead  a  life  of 
captivity.  During  18  years  of  precarious  exillence, 
he  had  been  fliut  up  in  the  caftle  of  SehlufTelbourg,  and 
never  in  all  that  time  did  he  breathe  the  open  air,  or 
behold  the  fl<y,  but  once.  This  prince  was  vilked  by 
Peter  III.  who  finding  him  in  an  arched  room,  20 
feet  fquare,  determined  to  fet  him  at  liberty  ;  but, 
alas  !  the  youth,  in  confequence  of  his  long  and  foli- 
tary  confinement,  liad  been  deprived  of  his  fenfes.  In 
this  fituation,  the  emperor  determined  to  build  a  houfe 
for  him,  with  a  convenient  terrace,  wheic  he  might 
take  the  air  daily  within  the  fortrefs.  Such,  however, 
are  the  changes  of  fortune,  that,  in  three  weeks,  he 
himfelf  was  alfo  precipitated  from  a  tl  r  jne,  and  expo- 
fed  to  a  violent  death.  This  event  was  but  the  pre- 
lude to  that  of  Iwan  ;  for,  as  orders  had  been  given,  in 
cafe  of  an  attempt  to  rcfcue  him,  that  an  end  ihoulJ  be 
put  to  his  life,  and  a  real  or  pretended  plot  having 
been  list.ch;;d  for  this  purpofe,  the  raotivcs  and  dct^ls 

4 


69    1  CAT 

of  which  have  hitherto  been  involved  in  the  niuft  pro-  CathcrStc. 
found  obfcurity,  the  unhappy  prince  experienced  the  "~">~~~' 
fame  fate  as  his  generous  proteftof. 

Catheiine  being  now  firmly  featcd  on  the  throne, 
wifely  determined  to  divert  the  thoughts  of  the  na- 
tion from  the  late  horrid  fcenes,  and  fix  them  on 
more  agreeable  objefts.  Having  foothed  Pruilia,  ac- 
quired a  preponderance  in  the  cabinet  of  Denmark, 
lo        ' 


btcome   an  abfolute  monarchy,  and  entered  into 


a  league  with  the  popular  partv  in  tiweden,  not  yet 
bereft  of  its  liberties,  file  caft  her  eyes  on  Courland, 
then  governed  by  Prince  Charles  of  Saxony,  the  fe- 
coiid  fon  of  Auguftus  III.  king  of  Pol.md  ;  and,  find- 
ing that  country  admirably  fituated  for  tlie  increafe  of 
her  prefent,  and  the  extenfion  of  her  future  power, 
fhe,  in  1762,  expelled  the  lawful  fovereign,  and  in- 
\cfteJ  Biron,  a  creature  of  her  own,  with  the  ducnl 
cap.  Not  content  with  this,  the  new  duke,  fo;)n  re- 
duced to  the  moft  abjett  dependence,  was  prevented 
from  refigning  his  precarious  power,  and  the  Hales  af- 
fembled  at  Mitlau  were  actually  interdlfted  from  no- 
minating a  fucceflbr.  This,  however,  was  only  a  pre- 
lude  to  far  greater  fcenes,  for  fiie  had  hardly  dethron- 
ed  one  fovereign  before  llie  undertook  to  create  ano- 
ther. Augnflus  II.  or  as  he  i»  called  by  fome,  Au- 
guftus III.  of  Poland,  having  died  at  DrefJen,  in  l-6j, 
her  imperial  majefty  did  not  let  filp  fo  fair  an  opportu- 
nity  for  interfering  in  the  appointment  to  the  vacant 
throne,  and  even  placing  one  of  her  dependents  on  it. 
Count  Ponlatowfiu,  on  liie  clevatiou  of  Calherlue,  had 
fent  a  friend  to  I'elerfburgh,  to  found  the  dlfpdilion 
of  the  emprefs  about  his  return  to  that  capital,  where 
he  naturally  hoped  to  participate  in  lier  power,  and 
balk  in  the  funfiiine  of  t!)e  royal  fmilcs.  But  the  more 
prudent  German,  who  was  at  this  very  moment  medi- 
tating a  fplendid  provifion  for  him  elfewhere,  prohibi' 
ted  the  journey  from  political  motives.  Accordingly, 
notttlthftanding  the  oppofition  of  the  grand  chancellor 
Beftucheff,  and  indeed  of  all  her  miiiifters,  ihe  deter- 
mined  to  inveft  him  with  the  enfigns  of  royalty.  The 
head  of  the  houfe  of  Brandcnburgh,  fwayed  by  his  ha- 
tred to  Saxony  and  Auftria,  or,  what  is  ft  11  more 
likely,  the  Pruffian  eagle  having  perlraps,  even  now, 
fcented  his  future  prey,  Catherine  wa%  enabled  to  fend 
10,000  men  into  Poland,  who,  encamping  on  the 
banks  of  the  Villnla,  overawed  tlie  deliberations  of 
the  diet,  aftcmbled  on  the  9th  of  May  1764,  and  pla- 
ced Stanlllaus-Auguftus  on  the  throne.  I'lius,  by  the 
appearance  of  a  camp  filled  with  Rufiian  mercenaries,  . 
was  violated  one  of  the  fundamental  laws  of  the  com- 
monwealth, eftabliflied  ever  fince  the  time  of  Siglf- 
mund-Auguftus,  two  centuries  before,  in  confeqncnce 
of  which  the  election  of  a  king  is  deemed  v^u\  while 
there  are  any  foreign  troops  within  the  territories  of 
the  republic;  and  fo  juftly  jealous  were  the  ancient 
Poles  of  their  national  independence,  that  the  marfiial 
of  the  diet,  on  thofe  occafions,  was  accnftomed  to  re- 
queft  all  ambafl"adors  to  abfcnt  themfelves,  as  he  i;ould 
not  be  aiifwcrable  for  the  fafety  of  their  perfons. 

Having  conferred  the  crown  of  Poland,  Sci)tcmber 
7.  1764,  on  an  amiable  and  accuir.pllllied  piinee,  who, 
on  account  of  his  youth,  his  poveity,  and  even  his  de- 
pendence on  Rufiia,  would  have  been  excluded  from  ■ 
that  painful  pre-eminence  had  the  free  fuifrage  of  the 
nation   been  colledled  ;  and  who  was,  in  confequence 
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Catheruie.  "f  tlic  hatred  of  his  countrymen,  ftill  more  fubjedled 
>— -v~—  ^o  the  dominion  of  the  emprefs,  fhe  began  to  prepare 
for  a  war  againll  the  Turks,  which  was  accordingly- 
declared  ill  1768.  Duriiig  this  conteft  the  Greek 
crofs  was  triumphant  both  by  fea  and  land.  On  the 
firft  of  thcfc  elements  iier  fleet,  under  Count  Orlofl", 
entered  tlie  ftraits  of  Gibraltar,  and  carried  terror  and 
defolation  among  the  iflands  in  the  Archipelago,  and 
throughout  the  defencelefs  (liores  of  Alia  Minor  ;  on 
the  fecoiid,  her  armies,   under  Galitzen   and   Roman- 


zofF, 


L-ved  many  important  vittories,  feized  on  the 


fortrcfs  of  Choczim,  and  prevailed  on  the  Greek  inha- 
bitants of  Wallachia  and  Moldavia  to  acknowledge  her 
as  their  fovereign. 

In  the  mean  time,  however,  a  dangerous  infurrec- 
tlon  broke  out  in  the  heart  of  her  dominions,  inftigat- 
cd  by  a  ColTack  of  the  name  of  PugatfchefF,  who  pre- 
tended to  be  Peter  III.  After  difplaying  great  valour 
and  corliderable  talents,  which  had  enabled  him,  at 
the  head' of  raw  and  undifciplined  levies,  to  contend 
agafnft  veteran  troops  and  experienced  generals,  this 
unfortunate  man  wav  at  length  feized,  enclofcd  in  an 
iron  cage,  and  beheaded  at  Mofeow  on  the  21ft  of  Ja- 
nuary 1775. 

A  peace  had  been  concluded  on  the  21  ft  of  July,  in 
the  preceding- year,  with  the  Porte,  which  proved 
highly  honourable  to  Ruffia  ;  but  it  was  produftive  of 
little  benefit,  for  the  liberty  of  navigating  the  Black 
fea,  and  a  free  trade  with  all  the  ports  of  the  Turkifli 
empire,  which  would  have  afforded  inei'imable  advan- 
tages to  a  civilized  people,  was  fcarcely  of  any  confe- 
quence  to  a  nation  unacquainted  alike  with  commerce 
and  manufaftures. 

Accordinc;iy,  we  find  her  imperial  majefty  llill  un- 
fatisiied.  Ambition,  which  in  a  female  bofom  is  ever 
infatiable,  ftinudated  her  to  attempt  new  acquifitions, 
and  we  learn  with  aflonifhment  that  her  diplomatic  ar- 
tifices proved  infinitely  more  hoftlle  to  the  Turkifli 
crefcent,  than  even  her  victorious  arms  Scarcely  had 
four  y-ears  elapied,  when,  after  an  armed  tiegociation, 
a  new  treaty  of  pacification  was  agreed  to  by  the  re- 
Itiftant  fultan,  on  the  21ft  of  March  1780, 'in  confe- 
quence  of  which  the  Crimea  was  declared  independent  : 
anevent  not  calculated  to  clofe  ancient  jealoufies,  but, 
on  the  contrary,  to  produce  frclh  diflcnfions,  as  it  af- 
forded an  opening  into  the  very  heart  of  the  Turkifli 
empire,  and  a  ready  pretext  for  future  interference. 
New  claims  and  uew  conceffions  immediately  followed. 
Rufua  ir.fiftcd  on  ellablifliing  confuls  in  the  three  pro- 
vinces of  Moldavia,  Wallachia,  aied  Beflarabia,  which 
file  was  accordingly  permitted  to  do  by  the  treaty  of 
1781.  MortIf)ing  as  this  compliance  was,  it  produ- 
ced but  a  fliort  relpitc.  The  emperor  Jofcph  was  now 
brought  upon  the  political  ftage,  and  the  Roman  and 
RufTiai.  eagles,  alter  hovering  over  the  carcafs  of  the 
Turkifli  empire,  and  meditating  to  devour  the  v.  h.olc, - 
were  at  laft  content  with  a  part  of  the  prey.  The  em- 
prefs, as  it  may  be  readily  believed,  was  not  inatten- 
tive to  her  own  interefts  ;  and  by  the  treaty  of  Con- 
ftantinople,  figned  January  9.  1784,  to  Riifiia  was 
ceded  the  entire  fovereignty  of  the  Crimea,  which  then 
received  its  ancient  name  of  Taurica,  the  ifle  of  Ta- 
man,  and  part  of  Cuban. 

It  was  now  in  the  j8th  year  of  her  age,   and  the 


25th  of  her  reign,  that  Catherine  may  be  faid  to  have  Citherine. 
attained  the  very  fummit  of  her  wifhes.  There  was  no '  ^  i> 
one  who  pretended  to  the  throne,  unlefs  her  fon  Paul 
Petrowitz,  an  amiable  prince,  who  had  attained  his 
33d  year,  without  difplaying  the  leafl  fymptom  of  am- 
bition,  and  who  befides  was  fuperintended  with  the 
niofl  watchful  jealoufy.  She  had  triumphed  over  a  na- 
tion, fuppofed  to  be  the  natural  enemy  of  Ruflia,  both 
by  arms  and  negotiations,  and  fhe  dazzled  her  barba- 
rous fubjefts  with  the  blaze  of  her  glory,  for  they  were 
eager  to  forget  her  errors,  in  order  to  contemplate  a' 
grandeur  which  fouthed  their  national  vanity.  Know- 
ing  the  effeft  of  fplendour  upon  ignorance,  fhe  ufhered 
in  the  year  17S7  with  a  brilliant  journey  to  Cherfon, 
Accompanied  thither  at  once  by  a  court  and  an  army, 
with  foreign  ambafTadors,  an  emperor  and  a  king  in 
her  train,  flie  intended  to  have  afTumed  the  high-found- 
ing titles  of  Emprefs  of  the  Eaft,  and  Liberator  of 
Greece.  At  Kiow,  where  (he  remained  during  three 
months,  flie  was  received  under  triumphal  arches,  and, 
having  heard  the  petitions  of  the  deputies  from  dillant 
nations,  and  extended  the  walls  of  that  city,  flie  in- 
fcribed,  with  an  arrogant  anticipation,  the  following 
motto,  in  Greek  charafters,  on  the  quarter  next  to 
Conftantinople  :  "  Through  this  gate  lies  the  road  to 
Byzantium." 

Scarcely,  however,  had  the  emprefs,  after  vifiting 
Mofeow,  rctui^ned  to  her  capital,  than  the  Turk 
thought  proper  to  declare  war.  Her  majefly,  long 
fince  prepared  for  an  event  which  was  far  from  being 
dllpleafing,  called  forth  the  flipulated  fuccours  of  her 
ally  the  emperor  ;  and  the  combined  army  under  the 
Prince  de  Cobourg  made  itfelf  mailer  of  Choczim,  at 
the  end  of  a  fiege  of  three  months.  Oczakow,  after 
a  flill  more  obllinate  refiftance,  was  taken  by  ftorm, 
by  the  Ruffians  alone.  A  diverfion,  however,  was 
made  by  the  king  of  Sweden,  who,  fubfldized  with 
Turkifli  gold,  and  direfled  by  PrufTian  counfcls,  fought 
his  own  battles  at  the  expence  of  his  ally.  But  the  ex- 
ertions of  this  monarch  were  principally  confined  to  the 
indecifive  naval  aftions  of  Stoogland,  in  which  both 
parties  claimed  the  vitlory,  and  this  was  foon  after 
followed  by  a  convention  for  peace. 

Difembarraffed  from  an  a£live,  if  not  a  powerful 
enemy,  the  emprefs  no  longer  confined  her  conquefls 
to  the  courfe  of  the  Danube,  but  crowned  the  cam- 
paign with  the  capture  of  Ifmael,  which  was  taken  by 
ilorm  on  the  zad  of  December.  On  this  occafion 
Suwarrow,  one  of  her  favourite  generals,  difplayed  a 
horrid  mixture  of  courage  and  cruelty,  and  thus  prov- 
ed, to  a  demonflration,  that  perfonal  bravery  is  far 
from  being  incompatible  with  the  deadlieft  revenge. 
Incenfed  at  the  gallant  refillance  of  the  Turks,  like 
Caefar,  he_  fnatched  a  ftandard  from  a  fubaltern,  and 
planted  it  with  his  own  liand  on  the  walls  of  the  city  ; 
like  Sylla,  he  doomed  the  vanquifhed  to  experience  a 
bloody  profcription,  and  upwards  of  30,000  men,  wo- 
men, and  children,  if  we  are  to  credit  the  boaftful  ac- 
count of  the  barbarians  themfelvcs,  perifhed  by  the 
fword  and  bayonet  of  the  unfparing  Ruffians. 

Inftead  of  regaining  the  Crimea,  as  had  been  ex- 
pefled  by  the  fultaii,  the  fortrcfs  of  Oczakow,  and  all 
the  territories  between  the  rivers  Bog  and  Dneifter, 
were  afligned  to  the  emprefs,  who  now  found  herfelf 

nearer 


CAT 


T   271  ^1 


CAT 


Catherine  nearer  to  that  Byzantium,  on  which  ftie  had  fo  eager- 
"»— v~~"  ly  fixed  hev  eye,  by  a  whole  campaign,  than  at  the 
commencement  of  hoftlh'ties. 

Having  conchided  a  final  treaty  of  peace  with  the 
Turk,  on  the  9th  of  January  17,92,  by  which  the  ri- 
ver Diieifler  became  the  boiindary  of  the  two  empires, 
and  was  to  be  navigated  by  both,  the  emprefs  bad 
more  time  to  apply  her  attention  to  European  politics. 
Part  of  Poland  had  been  difmembered  and  partitioned 
during  the  vear  1772,  not  only  in  contravention  to  the 
general  rights  of  nations,  but  in  direft  oppofition  to 
the  moft  folemn  treaties  on  the  part  of  RufTia,  Pruffia, 
and  Auftria.  The  revolution  which  took  place  in  that 
ill-fated  country  on  May  3.  1 791,  and  which  afforded 
the  profpeft  of  a  l)ap])y  and  liable  government  to  the 
remains  of  the  republic,  was  the  fignal  of  its  annihila- 
tion. The  imperial  and  royal  fpoilers  feized  this  op- 
portunity to  fall  once  more  in  concert  on  their  prey, 
which  they  forced  to  expire  under  their  talons  ;  and 
they  have  fiiice  cut  it  into  fliares,  and  attempted  to 
disfigure  it  by  new  names,  left  it  fhould  one  day  be 
reclaimed  by  the  lawful  owners.  After  this  infult  to 
humanity,  Staniflaus,  whom  pofterity  may  acknow- 
ledge as  an  unfortunate,  but  furely  not  as  a  great 
king,  was  forced  foon  after  to  abdicate,  and  allowed 
to  retire  into  obfcurity  with  his  miftrefs,  his  children, 
and  a  penfion. 

Another  great  objeft  had  for  fome  time  engaged 
the  attention  01  Catherine  and  her  cabinet.  This  was 
the  French  revolution  ;  an  event  pregnant  with  confe- 
quences  that  involved  the  claims,  or,  more  properly 
fpeaking,  the  exillcnce  of  all  the  fovercigns  of  Europe. 
With  a  treafury  nearly  exhaulled  by  the  war  with  the 
Ottoman  Porte,  which  was  not  then  terminated,  and 
at  a  diltance  from  the  fcene  of  affion,  the  emprefs  could 
not  well  engage  in  the  conteft  ;  but  file  readily  enter- 
e-d  into  the  coalition,  and  foon  after  fubfidi^cd  her  late 
enemy  the  king  of  Sweden  ;  but  that  entcrprlfing 
prince  met  his  fate,  on  the  night  of  the  16th  of  March 
J  792,  by  the  hand  of  an  afijflin. 

Notwithftanding  this  finiller  event,  the  head  of  the 
Greek  church,  compaffionating  the  fate  of  the  pretend- 
ed father  of  the  Chriftian  world,  promilcd  to  exert 
herfeli  for  the  reftoration  of  Avignon  to  the  holy  fee. 
She  alfo  launched  forth  a  menacing  mar.i.ello  afraiiill 
France,  and  prepared  for  a  new  war. 

The  emprefs  has  hitherto  been  contemplated  in  her 
public  charafter.  It  may  not  be  amils  now  to  fix  our 
eyes  on  the  individual  ;  to  pay  fome  attention  to  the 
fex  of  the  fovereign,  and,  viewing  majefty  as  it  were 
in  an  undrefs,  behold  the  woman  lurking  behind  tlie 
princefs. 

It  might  have  been  fuppofed,  that  in  the  neighbour- 
hood of  the  Hyperborean  regions,  the  paflions,  if  not 
dormant  would  be  at  leaf!  moderate,  :\nd  that  the  inen 
would  confequently  be  temperate,  and  the  women 
chafte.  The  contrary,  however,  is  the  cafe  ;  and  it 
is  left  to  the  philofopher  to  determine,  whether  the 
double  windows  and  heated  rooms  of  St.  Peterlbtirgh, 
added  to  an  affedlation  of  omental  manners,  be  not  to 
the  full  as  critical,  in  refpect  to  female  virtue,  as  the 
climate  of  Naples  and  Turin.  Certain  it  is,  however, 
that,  during  the  reign  of  Catherine  II.  no  remarkable 
iacrcafe  of  indecorum  took  place,  and  that  any  occafion- 


al  indifcrctions  appear  to  have  made  but  little  impref-  Cathcrin?,- 
fion  on  the  public  mind.  ^ 

Count  Gregory  Orloff,  diHinguifhed  in  Ruflia  by 
the  appellation  of  Gregorevitfch,  was  one  of  the  hand- 
fomell  men  in  the  north.  Gratitude  and  affedtion  both 
confpircd  to  procure  him  a  favourable  reception  at 
court  :  and  from  an  obfcure  condition  he  foon  rofe  to 
the  highcft  offices  of  the  ftatc,  which  he,  in  fad,  go- 
verned. His  opinion  in  the  cabinet  was  liftencd  to 
with  deference,  and  he  was  inverted  with  the  fupreme 
•military  command.  Still  higher  honours  awaited  him. 
The  emprefs-queen  was  folicited  to  grant  him  a  diplo- 
ma of  prince  of  the  empire  ;  it  was  next  in  contempla- 
tion to  decorate  him  with  the  titles  of  duke  of  Ingria 
and  Carelia,  and  the  chancellor  BeihichcfF  actually 
propofed  to  the  emprefs  that  he  Ihould  be  admitted  as 
the  partner  of  her  bed  and  throue.  But  this  fcheii* 
was  blafted  by  tlie  interference  of  Count  Panin  ;  who, 
not  content  with  his  own  remonftrances,  invoked  the 
interpofition  of  Razumoffsky  and  \'orontzoff,  and  found 
means  to  divert  Catherine  from  her  purpofe. 

Soon  after  this  the  conduct  of  Orloff  began  to  give  . 
diffatisfadion  :  for  he  abfcnted  himfelf  from  court  ; 
went  but  feldom  to  the  palace  ;  rcfided  principally  in 
the  country  ;  and,  being  extremely  addided  to  hunt- 
ing, dedicated  whole  weeks  to  the  chafe  of  the  bear, 
Panin,  who  had  frequently  experienced  his  arrogance, 
deemed  this  a  liappy  opportunity  to  procure  his  dif- 
grace.  He  accordingly  introduced  a  young  officer 
named  Viffenfl<y,  who,  being  direded  by  the  artful 
minifter,  behaved  in  fuch  a  manner  as  to  give  reafoa 
to  believe  that  he  would  foon  reign  uncontrolled. 
Pride,  however,  on  this  occafion  fnpplied  the  place  of 
affedion,  and  Orloff  fuddenly  altering  hiscondud,  his 
rival  was  diiniiffed  with  fuuerb  prefer.ts,  and  ihvellcd 
with  an  employpjcnt  that  required  his  refidence  in  a 
remote  province. 

A  new  favourite  foon  after  made  his  appearance  ia 
the  perfon  of  Vaffiltfchikoff,  a  fubaltern  in  the  guards, 
and  advantage  was  taken  of  tlie  ablencc  of  Orloff"  to 
introduce  him  at  the  Iiermitage..  'J  his  ofheer  w;is 
young  and  handfome  ;  but  nature,  which  had  been  la- 
vilh  to  his  perfon,  feems  to  have  been  at  no  pains  with 
his  mind..  He  was  immediately  appointed  chamber, 
lain  to  the  ejjiprefs,  enriched. with  fplendid  prefen'.s,- 
and  treated  with  the  moft  flattering  attention.  In  the 
mean  time  Gregorevitfch,  who  had  been  appointed  to 
treat  with  the  Turkiffi  plenipotentiaries  relative  to  a 
peace,  on  hearing  of  this  unexpeded  event,  inftantly, 
returned  to  the  capital  from  Fokffilani,  but  was  arrell- 
ed  at  the  gates  of  Petcrlburgh,  and  ffripped  of  ail  l.'ia 
employments.  He,  however,  experienced  the  impe- 
rial bounty,  and  received,  as  a  recompencc,  for  his  fiib-. 
miflion,  the  lum  of  ioo,oco  rubles  in  hand,  a  pension 
of  i50,oco  more,  a  magnificent  fervice  of  phtte  ;  and, 
to  crown  the  whole,  an  eftate,  with  6000  peafants  up- 
on it,   was  made  over  to  him. 

Vafnitfchikoff',  during  22  months,  enjiiycd  all  the 
diftindion  belonging  to  the  reigning  favourite  ;  but 
at  the  end  of  that  period  he  alfo  found  occafion  to  la- 
ment the  inconftancy  of  fortune.  This  young  man  had  - 
conduded  himfelt  with  great  prudence,  for  he  had  ne- 
ver abufed  his  influence.  He  poflcflcd  none  of  that 
haughtinefs  fo  common  to  upftarts  ;.aud  he  did  not  ap. 
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Cvhi-ilr.'.  pO'.r  eijiT  to  increafe  his  own  foitun;,  or  to  diminilh 
'-  ••i~—  thnt  of  Ills  rivals.  Such  was  his  moderation,  that,  as 
his  elevation  excited  no  envy,  fo  his  dilgrace  was  un- 
accompanied by  exultation.  His  faults  are  ftill  un- 
known ;  and  mod  probably  he  had  ceafed  to  pleafe. 
His  retreat,  however,  was  accompanied  by  every  mark 
of  refpeft  ;  and  as  he  repaired  to  Mofcow,  the  place 
of  his  Jtllined  exile,  he  received  prefcnts  on  his  jour- 
ney, which  might  be  llyled  imperial  on  account  of 
their  magnificence. 

No  fooner  was  this  change  made  public  than  Orloff 
appeared  once  more  on  the  icene,  and  was  readmitted 
to  all  his  former  influence.  Suppofing  Panin  to  be  the 
caufe  of  his  late  exile,  he  extorted  a  promile  from  his 
royal  nilftrefs  to  difmifs  him  from  his  employments. 
Her  afTent  was  given  with  reludance  j  and  the  prayers 
ef  the  grand  duke,  who  was  too  generous  to  fuffer  his 
preceptor  to  fall  a  prcv  to  the  fufpicions  of  a  man  he 
did  not  love,   induced  her  to  revoke  her  intentions. 

In  the  mean  time  the  manly  air  and  elegant  appear, 
ance  of  Potemkin  made  a  great  imprefiion  on  an  illn- 
ftrious  perfonage.  This  officer  had  been  bred  in.  the 
guards  ;  and,  perceiving  on  that  memorable  day  when 
the  empri-fs,  mounted  on  a  fine  charger  and  dreffed  In 
^  regimentals,  exhibited  herfelf  at  the  head  of  the  troops, 
that  fhe  had  forgotten  to  place  a  plume  in  her  hat,  he 
fnatched  tins  decoration  from  his  own,  and  prefented 
it  to  the  new  lovertlgn.  Neither  this  adion,  nor  the 
grace  with  which  it  was  performed,  h?.d  efcapeJ  unno- 
ticed ;  and  the  time  was  now  arrived  when  his  attach- 
ment was  to  receive  an  ample  renumeratlon. 

The  poll  of  favotirite  is  almoft:  peculiar  to  RufTia, 
and  was  during  many  years  confidered  an  official  em- 
pfoymen'.  Ever  fmce  1730  the  nation  had  been  go- 
verned by  women,  except  during  the  Ihort  and  unfor- 
tunate re'gri  of  Peter  III.  In  fine,  it  feenied  to  be 
fandlioned,  if  not  by  a  fundamental  law  of  the  empire, 
^  a\  lead  by  prefcriptlon  ;   as  four  empreffcs  had  fuccef- 

fivclv  confecrated  it  by  their  practice,  and  the  age  of 
the  lall  Elizabeth  made  it  be  confidered  in  fome  mea- 
fure  as  a  mere  appendage  to  imperial  grandeur. 

Potemkin  foon  grew  giddy  with  Inccefs,  and  his 
prutC  pnd  prefumption  keeping  pace  with  his  elevation, 
he  accordingly  expofed  himfclf  to  a  number  of  dif- 
agreeablc  events.  Boafting  one  day  of  the  extent  of 
his  power  in  prefcnce  of  Count  Alexis  OilofF,  the 
brother  of  his  predeceflor,  he  received  a  blow  which 
deprived  him  (5f  an  eye  ;  and  Prince  Gregory  OrlofF 
having  requelled  his  difmiflion,  he  was  forced  to  repair 
to  Smolenlk,  at  once  the  place  of  his  nativity  and  exile, 
^nch  was  his  vexation,  partly  from  the  lofs  of  his  eye, 
and  partly  from  his  difgrace,  that  he  aftually  enter- 
tained fonie  ideas  of  turning  monk  ;  but  a  fubmlfiive 
letter  produced  his  recal ;  and  from  that  moment  he 
feemed  to  have  dropped  all  thoughts  of  the  cowl. 

Ambition  now  appears  to  have  taken  complete  pof- 
fcflion  of  the  bofom  of  Potemkin  ;  and  this  was  amply 
gratified,  for  his  influence  foon  extended  to  evei-y  de- 
partment of  the  Hate,  and  he  himfelf,  after  procuring 
the  dlfmlffion  of  Count  Zachar  ChernlchefF,  became 
vice-prefident  at  war,  with  a  feat  in  the  council.  But 
his  afpiring  hopes  were  not  yet  gratified,  for  he  enter, 
talned  ftill  higher  expedlations. 

With  a  view  to  the  accomplifhment  of  thefe,  he  af- 
^felSted  to  be  once  more  feized  with  a  fit  of  religion  ; 


and  kept  Lent  with  great  ftriftnefs,  living  Opon  roots  Citherin?*. 

and  water  during  that  holy  feafon.  He  alfo  wearied  "■"V"^ 
all  the  faints  in  the  Greek  calendar  with  his  prayers  ; 
went  daily  to  confcffion  ;  and,  having  fclefted  on  this 
occafion  the  fame  pried  that  afforded  abfolutlon  to  3 
great  perfonage,  he  befought  him  to  inform  her,  that 
his  alarmed  confcience  coukl  no  longer  permit  him  tw 
indulge  in  an  Intercourfe,  which,  by  marriage  alone, 
would  ceafe  to  become  criminal. 

This  projeft,  however,  failed  of  fuccefs  ;  and,  foon 
after  the  emprefs's  return  to  Peteriburgh  (for  it  was  at 
Mofcow  that  It  had  been  firll  conceived),  a  young 
man  trom  the  Ukraine,  of  the  name  of  Zavadoffsky, 
was  honoured  with  the  imperial  countenance,  while  the 
haughty  Potemkin  received  the  cuftomary  intimation, 
"  that  he  mud  prepare  to  travel."  Potemkin  did  not 
dare  to  difobey,  but  he  evaded  the  order;  for,  fttting 
otit  in  great  form,  he  proceeded  a  few  miles  towards 
the  place  indicated  for  his  exile,  but  returned  in  the 
courfe  of  next  liay,  and  placed  himfelf  In  the  evening 
exactly  oppofite  to  the  emprefs  as  die  was  about  to  fit 
down  to  whift.  Every  one  expefted  to  behold  fome 
fignal  mark  of  the  imperial  difpleafure  ;  but,  on  the 
contrary,  Catherine,  handing  him  a  pack  of  cards,  de- 
fired  the  ex-favourite  to  cut  in,  obferving  that  he  had 
aKvays  been  a  fortun^teplayer.  His  pods,  his  honours, 
his  influence,  were  all  redored  to  him,  and  he  noMr 
occupied  a  new  lltuation  about  the  perfon  of  her  impe- 
rial mnjcdy,  for  he  became  her  friend. 

In  the  mean  time  the  bofom  of  the  humble  Zava. 
doffsky  began  to  catch  the  flame  of  ambition  ;  and,  as 
he  was  jealous  of  the  grandeur  of  Potemkin,  he  aimed 
a  deadly  blow  at  his  confequence.  But  the  mli.Ider 
at  war,  become  wily  In  his  turn,  warded  it  off,  and 
made  it  recoil  on  the  head  of  his  rival.  Perceiving  a 
handfome  young  Servian  officer  of  ht'iffars,  of  the  name 
of  Zoriteh,  who  had  repaired  to  Peterfburgh  in  fearch 
of  promotion,  he  prefented  him  with  a  captain's  com- 
mlffion,  and  in  a  few  days  he  was  perceived  behind  the 
chair  of  the  emprefs.  A  large  edate,  the  rank  of  ma- 
jor-general, and  an  immenfe  fum  of  money,  foon  be- 
came the  appanage  of  this  fortunate  youth  ;  but  the 
emprefs  perceiving  that  he  was  ignorant,  and  being 
difguded  at  his  want  of  accomplKliments,  recommend- 
ed, as  he  could  fpeak  no  langviage  but  that  of  the  Ruf- 
fian boors,  that  he  fliould  be  lent  abroad  for  improve- 
ment. 

Fortune  feems  to  have  been  in  a  playful  mood  when 
file  elevated  Rimll^y  Kor/.akoff  to  the  pod  of  chamber- 
lain, and  fuccedbr  to  the  Servian.  This  man  had  ac- 
tually been  a  ferjeant  in  the  guards  ;  he  was  now  de- 
clared ald-de-camp  general  to  the  emprefs,  and  pre- 
fented with  the  palace  of  Vaffiltfchlkoff. 

He  proved  to  be  a  vain  upftart,  whofe  drefs  exhibi- 
ted a  profufion  of  diamonds,  and  whofe  conduft  was 
fuch  as  could  not  fail  to  involve  him  in  ruin.  This 
fpeedlly  occurred  ;  for,  being  df  tefted  in  a  fecret  cor- 
refpondence  with  a  lady,  flie  was  banidied  from  court, 
and  he  was  obliged  to  repair  to  Mofcow. 

The  fame  day  that  beheld  his  difgrace,  witnefled 
the  good  fortune  of  La(l<oi,  a  Pole  by  defcent,  and 
an  officer  of  the  body-guards  by  profeflion.  The  edu- 
cation of  this  young  man  had  been  neglefted ;  but  this  , 
defeft  was  in  fome  meafure  remedied  by  the  zeal  and 
attachment  of  an  illuftrious  perfonage,  who  fuperin- 
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Catherine  tended  liis  iinprnvcmcnt  ;  and  in  n  fliort   lliriC  he  be- 

*~~v came    as  remarkable   fcr  the   fiiperii)r  elegance  of  his 

manners,  as  the  graces  ot  his  perfon  :  but,  while  in 
the  flower  of  his  youth,  and  the  very  height  of  liis  fa- 
vour, he  was  attacked  by  a  mnUal  difeafe,  vih:ch  cnt 
him  off  after  a  fhort  illnefs.  TL'  died  in  the  arms  of 
his  mlllrefs,  who  was  inconfolahle  on  the  occafinn,  and 
refufed  to  take  any  fnftenance  dining  three  whole  days. 
A  maufclcum,  the  placi  of  which  was  fetched  ont  by 
an  Englilh  artift,  attelled  the  refped  of  the  emprefs, 
who  burit  into  tears  on  feeing  it  two  years  after.  His 
fortune  he  had  bequeathed  to  her  imperial  majelly, 
but  fhe  prefented  it,  with  her  accuftomed  generoiity, 
to  the  filter  of  this  handfome  yontli. 

The  next  perfon  who  afpired  to  tlie  poll  of  favourite 
was  a  young  man  educated  in  Scotland,  and  who  had 
become  a  fellow  ot  the  Royal  Society  of  London.  This 
was  prince  DafhkofF,  fon  to  the  celebrated  princels  of 
the  fame  name,  who  had  participated  in  the  memora- 
ble revulution  that  levelled  Peter  III.  with  the  duff. 
A  lieutenant  of  the  name  of  YcrmolofF  anticipated 
him,  however,  in  this  poft,  to  which  he  was  raifed  by 
the  intercft  of  Potcmkin  ;  but,  proving  ungrateful  to 
his  benefattor,  he  was  fuddenly  difgraced,  being  re- 
placed by  Momonoff,  who  attended  her  imperial  ma- 
jefty  during  her  journey  to  the  Crimea.  He  fell  in 
love,  however,  with  a  lady  of  the  court  ;  and  no  foon- 
er  was  the  emprefs  informed  of  this  circumftance,  than 
(he  infilled  on  his  marrying  her  immediately  ;  after 
which  they  were  fent  into  exile  at  Mofcow. 

Plato  ZubofF,  an  officer  of  the  horfe-guards,  fnpplied 
his  place.  This  afpiring  young  man,  not  content  with 
wealth  and  honours,  affcAed  public  employments;  and 
it  is  afferted  that  the  idea  of  the  fecond  divifion  of 
Poland  originated  with  liim.  In  a  fhort  time  he  be- 
came omnipotent  at  Petevfburgh.  He  was  decorated 
with  the  title  of  prince  ;  received  the  poll  of  grand 
mailer  of  the  artillery  ;  all  the  admirals,  generals,  and 
tninillers  of  the  empire,  were  to  be  feen  at  his  levee 
bending  lowly  before  him  ;  and,  if  we  are  to  believe 
the  author  of  a  work  of  feme  reputation,  paying  their 
compliments  at  the  fame  time,  in  great  torm,  to  his 
favourite  monkey. 

Catherine  hitherto  had  only  afforded  empty  promi- 
fes  to  the  enemies  of  France  ;  but,  at  the  inftigation 
of  ZubofF,  file  now  formed  the  defign  of  giving  effec- 
tual aflillance  to  the  confederated  kings ;  and,  as  a 
proof  of  her  intentions,  iffued  orders  for  a  Iquadron  of 
men  of  war  to  join  the  Englilh  fleet,  and  commanded 
a  levy  of  60,000  troops.  She  at  the  lame  time  prole- 
cutcd  a  war  on  the  frontiers  ol  Pevlia,  where  her  army, 
under  the  command  of  a  near  relation  of  tlie  grand 
mailer  of  the  artillery,  had  experienced  a  mod  humi- 
liating defeat  ;  and  (he  was  now  preparing  to  fend  frefli 
fuccours  to  his  affillance. 

Such  were  the  projeifts  that  occupied  the  mind  of 
Catherine,  the  overthrow  of  the  French  republic,  and 
the  lubjngation  of  the  dlilant  Pcrhans,  when  (he  was 
fmiften  by  the  hand  of  death.  This  fortunate  prin- 
cefs  had  hitherto  enjoyed  an  almoil  uninterrupted  (late 
of  good  health  duruig  the  whole  of  her  long  reign. 
She  was  lometimcs,  indeed,  fnbjedl  to  a  colic,  and 
her  legs  were  now  and  then  obicrved  to  fwell  ;  but 
neither  of  thefe  tymptoms  were  alarming. 

On  the  n.crning  ot  the  9th  of  November  (he  rofe  at 
Vol.  V.  Part  I. 


.^     ]  CAT 

her  ufual  hour,  and  breakfalled  on  coffee  according  to  Culifrine. 
cu!lom.      Some  time  after  (he  retired  to  her  clofet  ;  and  ' 

her  long  abfence  affording  caufe  of  fufpicion  to  her  at- 
tendants, they  entered  the  apartment,  and  found  her 
lying  fpecchlefs.  Dr  Rogerfon,  her  phyf:cian,  being 
fent  for,  he  treated  her  difeafe  as  an  apoi>lexy,  and 
confiderable  relief  fecmed  to  enfue  after  the  application 
of  the  lancet.  But  the  emprefs  never  entirely  recover- 
ed her  fenfes  ;  and  did  not  utter  a  fingle  word  during 
tilt-  remainder  of  her  life,  which  was  prolonged  to  ten 
o'clock  In  the  evening  of  November  10.  1797. 

Thus,  with  her  ufual  good  fortune,  after  a  very 
fiiort  illnefs,  died  Catherine  II.  emprefs  ot  all  the  Ruf- 
fias.  During  her  youth  (he  had  been  extremely  hand- 
fome, but  fhe  got  fdt  as  (he  Increafed  in  years  ;  file, 
however,  preferved  a  certain  air  of  gracefulnefs.  In- 
termingled with  dignity,  until  the  lafl  moment  of  her 
life. 

Her  majelly  In  perfon  was  not  above  the  middle  fize, 
but,  being  well  proportioned,  and  carrying  her  head 
high,  (lie  appeared  tall.  Her  forehead  was  open,  her 
nofe  aquiline,  her  mouth  agreeable,  and  her  chin, 
without  being  ugly,  was  rather  long.  Her  hair,  :n 
which  (he  took  great  delight,  was  auburn,  and  her 
eye-brows  dark  and  thick.  Her  eyes,  according  to 
fome,  were  blue,  while  others  infift  that  they  were  of 
a  brown  hue.  Upon  the  whole,  her  phyfiognomy  was 
not  deficient  In  expreffion  ;  but  file  had  fuch  a  com. 
niand  of  her  countenance,  that  no  one  could  there  dif- 
cover  the  fecrets  of  her  heart. 

Her  imperial  majelly  was  accuftomed,  on  great  oc- 
cafions,  to  diefs  in  a  fplendid  manner,  and  to  wear  a 
profufion  of  jewels.  Being  particularly  fond  of  dia- 
monds, file  poffeffed  a  prodigious  number  ;  and  one  in 
particular  was  the  largell  that  ever  had  been  feen  in 
Europe.  Catherine,  however,  was  accuftomed  In  ge- 
neral to  affeft  the  ancient  Rulfian  fafiiions,  for  the  moll 
part  wearing  green,  out  of  compliment  to  the  nation. 
Her  hair  v/as  powdered  but  flightly.  On  the  other 
hand,  her  face  was  covered  with  rouge  ;  and  as  her 
imperial  majelly,  like  the  ladles  in  the  French  court, 
wore  It  In  proportion  to  her  rank,  it  is  not  to  be  won- 
dered if  it  was  of  a  high  colour. 

The  llrl£left  temperance  was  regularly  preferved  by 
Catherine,  in  a  country,  and  at  a  court,  where  a  little 
deviation  would  nut  have  given  occafion  to  much  fcan- 
dal.  A  flight  breakfaft,  a  moderate  dinner,  and  two 
or  three  glaffes  of  wine  (for  fhe  never  indulged  in  fup- 
per),  conllltuted  her  utual  diet. 

It  Is  far  more  eafy  to  defcribe  the  emprefs  than  the 
woman.  The  afts  of  the  former  have  now  become  hi- 
ftory,  but  thofe  of  the  latter  mull  be,  left  to  the  pen 
of  genius,  that  can  analyze  the  fprlngs  of  human  ac- 
tion. 

It  muft  be  confeffed  that  both  file  and  the  empire 
appear  to  have  been  frequently  a  prey  to  favourltlfm  ; 
and  this  part  of  her  condud,  by  being  connedled  with 
the  happiiafs  of  millions  of  her  fubjefts.  Is  highly  cen- 
fniable. 

As  a  fovereign  fiie  ftands  confplcuous.  She  in- 
created  the  extent  of  Ruilia,  and  addtd  not  only  new 
countries,  but  new  nations,  to  that  mighty  empire. 
As  a  conqueror,  her  vidlories  were  numeious  and  bril- 
liant ;  file  triumphed  equally  by  fea  and  by  land,  and 
had  (he  lived  but  ten  years  longer,  might  have  realized 
M  m  the 
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CatTierine.  tfie  proud  dream  of  her  ambition,  and  beheld  her 
*■      >  grandfon  Conflantiiie  fitting  on  the  throne  of  the  Ot- 

tomans. Her  merit  as  a  legiflator,  too,  is  great  ;  but 
fhe  would  have  been  far  more  worthy  of  our  admira- 
tion, had  (he  effefted  the  generous  idea  of  enfranchi- 
fmu-  all  the  peafantry  of  her  immenfe  dominions. 

She  was  the  only  fovereign  of  RufTia  who  ever  ex- 
hibited a  tafte  for  letters.  This  was  not  all  ;  fhe  was 
an  author  herfelf,  and  did  not  difdain  to  compofe  lit- 
tle treatifes  for  her  grand  children,  whole  education  fhe 
fuperinteudcd. 

For  mulic  fhe  alfo  poflcflcd  an  cxquifite  rcUfh,  and 
brought  Gabriclli,  and  a  number  of  fingers  of  great 
note,  from  Italy,  allowing  them  liberal  falarieg,  and 
'treating  them  with  great  attention.  Throughout  the 
whole  of  her  long  reign  Catherine  alfo  evinced  a  mark- 
ed prediletlion  for  painting.  In  the  midft  of  a  war 
with  the  Turks  Ihe  purchafed  pittures  in  Holland,  to 
the  amount  of  6c,000  rubles,  all  of  which  were  loft  in 
confequence  of  a  fhip's  being  wrecked  on  the  coaft  of 
Finland.  This,  however,  lather  ferved  to  ftimulate 
her  to  frefli  exertions,  and  her  agents  accordingly  pro- 
cured whatever  was  to  be  found  in  Italy  worthy  of  no- 
tice. The  Houghton  colleftion  from  England  was 
alfo  transferred,  by  an  aft  of  her  munificence,  to  the 
fiiores  of  the  Baltic  ;  and,  while  it  added  to  her  glory, 
difgraccd  this  nation  in  the  eyes  of  foreigners. 

Her  conduft  to  learned  men  was  truly  worthy  of  a 
woman  of  genius.  She  was  proud  of  the  corrcfpon- 
dence  and  friendihip  of  Voltaire  ;  fhe  invited  Diderol 
to  her  court,  and  lived  with  him,  while  there,  in 
habits  of  the  utmoft  familiarity  ;  to  D'Alembert  flie 
looked  up  as  to  a  fupevior  being,  and  endeavoured,  al- 
though in  vain,  to  feduce  him  to  refide  at  St  Feterf- 
burgh  ;  but  he  potfcfled  a  haughty  foul,  was  devoted 
to  liberty,  and  would  not  confent  to  degrade  the 
mind  of  a  freeman,  by  refiJing  among  a  nation  of 
flaves. 

To  the  honour  of  Catherine,  fhe  was  extremely  at- 
tentive to  the  education  of  her  people,  and  inftituted  a 
prodigious  number  of  fchools  for  their  inftruftion.  To 
remove  their  prejudices  againft  inoculation,  ihe  herfelf 
i'ubmilted  to  the  operation,  and  thus  hazarded  her  life 
for  her  nation.  Amidft  the  fchemes  of  grandeur,  the 
allurements  of  power,  and  the  gratification  of  the  paf- 
nons,  fhe  found  leifure  to  civilize  and  inllruti  her  fub- 
jefts  ;  this  added  not  a  little  to  her  glory,  as  it  con- 
tributed to  the  benefit  of  fo  large  a  portion  of  the  hu- 
man race  ;  but  it  will  infenfibly  operate  againll  a  de- 
fpotic  goveinment,  by  rendering  the  boors  unfit  for 
their  chains,  which  they  will  fome  day  break,  perhaps, 
on  the  heads  of  the  boyars,  who  at  once  enlLive  and 
opprefs  them. 

No  woman  could  fo  eafily  forgive  ;  and  in  this  point 
of  view  her  conduft  mull  be  allowed  to  have  pofleffed 
a  great  Ihare  of  magnanimity.  She  gcnerouHy  pardon- 
ed old  Munich  and  Godowltz,  the  one  the  counfcl- 
lor,  the  other  the  favourite  of  Peter  III.  She  even 
admitted  the  former  of  thefe  into  her  confidence,  and 
would  have  conferred  honours  and  preferments  on  the 
l-:tter  ;  but  he  loved  his  late  fovereign,  and  with  a  no- 
ble fcorn  fpurned  at  the  proffered  friendihip  of  his  fuc- 
cclfor.  To  the  miftrefs  of  Peter  III.  although  her 
own  rival,  file  granted  her  life,  reftored  her  fortune, 


and  at  length  admitted  her  daughters  to  honourable  fi- 

tuations  at  court. 

No  perfonage  in  our  own  times  has  attrafted  a  greater 
(hare  of  cenfure  and  euloglum  than  Catherine  ;  and  no 
woman  In  any  age  ever  exhibited  more  of  the  mafculine 
greatnefs  of  one  fex,  and  the  feminine  weaknefs  of  an- 
other.  As  a  female,  fhe  appears  at  times  the  Have  of 
pafiion,  and  the  puppet  of  her  courtiers  ;  but  while  wc 
behold  her  diminifhrng,  in  this  point  of  view,  into  infig. 
nificance,  we  look  again,  and  contemplate  the  fove- 
reign, towering  like  an  immenfe  coloffus,  and  with  one 
foot  placed  on  Cherfon,  and  another  at  Kamtfchatka, 
waving  her  iron  fccptre  over  the  fubjeft  nation'--,  and 
regulating  the  deftiny  of  a  large  portion  of  mankind. 

The  frailties,  however,  of  the  woman  will  foon  be 
forgotten,  while  the  glory  that  encircles  the  brows  of 
the  legiflator  and  conqueror  will  long  continue  to  daz- 
zle the  eyes  of  an  admiring  world.  The  prtfent  age, 
however,  (hudders  at  the  untimely  fate  of  Peter  and  of 
Iwan,  and  pofterlty  wiH  not  eafily  pardon  the  degra- 
dation  of  Staniflaus,  the  partition  of  Poland,  and  the 
malTacres  of  Ifmnilow  and  of  Praga. 

Cjr?iEii!NE,  OrtliT  nf  St,  in  modern  hlfiory,  belongs 
to  ladies  of  the  firft  quality  in  the  Ruffian  court.  It 
was  inftituted  in  1714  bv  Catherine  wife  of  Peter  the 
Great,  in  memory  of  his  iignal  efcape  from  the  Turks 
in  lyif.  The  emblems  of  this  order  are  a  red  crofs, 
fupported  by  a  figure  of  St  Catherine,  and  faftened  to- 
a  fcarkt  ftting  edged  with  filver,  on  which  are  Infcrl- 
bcd  the  name  of  St  Catherine,  and  the  motto.  Pro  Jids 
et  pair  in. 

CATHERLOUGH,  a  town  of  Ireland,  in  the 
county  of  Catherlough,  and  province  of  Leinfter  ; 
feated  on  the  river  Barrow,  1 6  miles  N.  E.  of  Kilken- 
ny.    W.  Long.  7.  I.  N.  Lat.  52.  45. 

Catherlough,  a  county  of  Ireland,  about  28  miles 
In  length,  and  eight  In  breadth  ;  bounded  on  the  eaft 
by  Wicklow  and  Wexford,  on  the  weft  by  Queen's 
county,  on  the  north  by  Klldare,  and  on  the  fouth 
and  fouth-W'eft  by  Wexford.  It  contains  5600  houfes, 
42  pariiTies,  five  baronies  or  boroughs,  and  fends  fix 
members  to  parliament,  viz.  two  for  the  county,  two 
for  Catherlough,  and  two  for  Old  Leighlen. 

CATHETER,  in  Surgery,  a  fiftulous  inftrument, 
ufually  made  of  filver,  to  be  introduced  Into  the  blad- 
der, in  order  to  fearch  for  the  (lone,  or  difcharge  the 
urine  when  fupprefled.      See  Surgery  Judex. 

CATHETUS,  In  Geamelry,  a  line  or  radius  falling 
perpendicularly  on  another  line  or  furface  ;  thus  the 
cathetl  of  a  right-angled  triangle  are  the  two  fides  that 
include  the  right  angle. 

Cathetvs  of  Incidence,  m  Catoptrics,  a  right  line 
drawn  from  a  point  of  the  objeft,  perpendicular  to  the 
refleiling  line. 

C.iTHETus  of  RcJJedion,  or  of  the  Eye,  a  right  line 
drawn  from  the  eye  perpendicular  to  the  reflefting 
plane. 

Cathbtus  of  Obliquation,  a  right  line  drawn  perpen- 
dicular to  the  fpeciilum,  in  the  point  of  incidence  or 
refleftlon. 

Cathetus,  In  ylrchiteHure,  a  perpendicular  line, 
fuppofed  to  pafs  through  the  middle  of  a  cylindrical 
body,  as  a  ballufter,  column,   &c. 

CATHNESS.     See  Caithness. 
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CATHOLIC,  ill  a  general  fenfe,  denotes  any  thing 
that  is  univerfal  or  general. 

Catholic  Church.  The  rife  of  hercfies  Induced  the 
primitive  Chrillian  church  to  afliime  to  itfcif  the  ap- 
pellation oi  catholic,  being  a  charadleriftic  to  diftingiiilh 
itfelf  from  all  fefts,  who,  though  they  had  party 
names,  fometimes  (heltered  themfelves  under  the  name 
of  Chriftians. 

The  Romifli  church  dillinguifhes  itfelf  now  by  the 
name  of  Catholic,  in  oppofition  to  all  thofe  who  have  fe- 
parated  from  her  communion,  and  whom  flie  confiders 
as  heretics  and  fchlfmatics,  and  herfeif  only  as  the  true 
and  Chrillian  church.  In  the  ilridl  fcnfe  of  the  word, 
there  is  no  Catholic  church  in  being,  that  is,  no  uni- 
verfal Chriftian  communion. 

C.-nHOLic  King,  is  a  title  which  has  been  long  here- 
ditary to  the  king  of  Spain.  Mariana  pretends,  that 
Reccarede  firft  received  this  title  after  he  had  deftroy- 
ed  Ariatiifm  in  his  kingdom,  and  that  it  is  found  in  the 
conncil  of  Toledo  for  the  year  5S9.  Vafce  afcribes 
the  origin  of  it  to  Alphonfus  in  738.  Some  allege 
that  it  has  been  ufed  only  fince  the  time  of  Ferdinand 
and  Ifabella.  Colombiere  fays,  it  was  given  them  on 
occrifion  of  the  expulfion  of  the  Moors.  The  Bollan- 
difts  pretend  it  had  been  borne  by  their  prcdecefFors 
the  Vifigoth  kings  of  Spain  ;  and  that  Alexander  VI. 
only  reneuv'd  it  to  Ferdinand  and  Ifabella.  Otiiers  fay 
that  Philip  de  Valois  firft  bore  the  title  ;  which  was 
given  him  after  his  death  by  the  ecclefiaftics,  on  ac- 
count of  his  favouring  their  intcrefts. 

In  fome  epiftles  of  the  ancient  popes,  the  title  catho- 
lic is  given  to  the  kings  of  France  and  of  Jerufalem,  as 
well  as  to  feveral  patriarchs  and  primates. 

CATHOLICON,  in  Pharmacy,  a  kind  of  foft  pur- 
gative elcftuary,  fo  called,  as  being  fuppofed  an  univer- 
fal pnrger  of  all  humours. 

CaTILINE,  Lucius,  a  Roman  of  a  noble  family, 
^^.■ho,  having  fpent  his  whole  fortune  in  debauchery, 
formed  the  defign  of  opprefTmg  his  country,  deftroy- 
ing  the  fenate,  feiy.ing  the  public  treafury,  fetting 
Rome  on  fire,  and  ufurping  a  lovercign  power  over  his 
fellow-citizens.  In  order  to  fiicceed  in  this  defign,  lie 
drew  fome  young  noblemen  into  his  plot  ;  whom  he 
prevailed  upon,  it  is  faid,  to  drini;  human  blood  as  a 
pledge  of  their  union.  His  confpiracy,  however,  was 
difcovered  by  the  vigilance  of  Cicero,  who  was  then 
conful.  Upon  which,  retiring  from  Rome,  he  put 
himfclf  at  the  head  of  an  army,  with  feveral  of  the 
confpirators,  and  fought  with  incredible  valour  againft 
Petveius,  lieutenant  to  Antony,  who  was  colleague  with 
Cicero  in  the  confuhliip  ;  but  was  defeated  and  killed 
in  battle.  See  ( Hijlory  of)  Rome. — Sallufl  has  given 
an  excellent  hillory  of  this  confpiracy 


with  them,  and  partook  of  the  fame  fare.  He  did  not 
in  the  meanwhile  negleft  to  cultivate  his  mind,  efpe-  ■ 
ciaily  in  regard  to  the  art  of  Ipeaking  ;  and  he  cm- 
ployed  his  talents,  which  were  very  great,  in  gcncrouf- 
ly  plcadir.g  caufes  in  the  neighbouring  cities  without 
fee  or  reward.  Valerius  Flaccus,  who  had  a  country- 
feat  near  Cato,  conceiving  an  efteem  for  him,  peifuad- 
cd  him  to  come  to  Rome  ;  where  Cato,  by  liis  own 
merit,  and  the  influence  of  fo  powerful  a  patron,  was 
foon  taken  notice  of,  and  promoted.  He  was  firlt  of 
all  cleded  tribune  of  the  foliilcrs  for  the  province  of 
Sicily  ;  he  was  next  made  qucftor  in  Africa  tmder  Sci- 
pio.  Having  in  this  lall  office  reproved  him  for  his 
profufenefs  to  his  foldiers,  the  general  anfwered,  that 
"  he  did  not  want  fo  cxaft  a  queftor,  but  would  make 
war  at  i\hat  expcnce  he  plenfed  ;  nor  was  he  to  give  an 
account  to  the  Roman  j>cople  of  the  money  he  fpent, 
but  of  his  enterprlfes,  and  the  execution  of  them." 
Cato,  provoked  at  this  anlVer,  left  Sicily,  and  return- 
ed to  Rome. 

Afterwards  Cato  was  made  praitor,  when  he  fulfilled 
the  duties  of  his  office  with  the  ilrifteft  juflice.      He 
conquered  Sardinia,   governed  with  admirnble  modera- 
tion, and   was  created  conful.      Being  tribune  in   the 
war  of  Syria,  he  gave  difUnguidied  proofs  of  his  valour 
againft  Antiochus  the  Great',  and  at   his  return  ftood 
candidate  for   the  office  of  cenfor.      But   the   nobles, 
who  not  only  envied  him  as  a  nccu   man,   but  dreaded 
his  feverity,   fet  up  againft  him  feven  powerful  compe- 
titors.    Valerius  Flaccus,  who  had  introduced  him  in- 
to public  life,   and  had   been  his  colleague  in  the  con- 
fulfliip,    was   a  ninth  candidate,    and  thefe  two  united 
their  intercfts.     On  this  occafion  Cato,   far  from  em- 
ploying foft  words  to  the   people,   or  giving  hopes  of 
gentlenefs  or  complaifance  in  the  execution  of  his  of- 
fice,   loudly  declared  from  the  roftia,    with  a  threaten- 
ing look  and  voice,  "  That  the  times  required  firm  and 
vigorous    magiftrates  to   put   a    ftop   to  that  growing 
luxury  which  menaced  the  republic  with  ruin  ;  cenforg 
who  would  cut  up  the  evil  by  the  roots,   and    reftore 
the  rigour  of  ancient  difclpllne."      It  is  to  the  honour 
of  the  people  of  Rome,    that,  notwitliftanding  thefe 
terrible  intimations,    they    preferred    him    to    all  his 
competitors,   who  courted  them  by  promifes  of  a  mild 
and  eify  adminiftration  ;  the  comltia  alfo  appointed  his 
friend  Valerius  to  be  his  colleague,   without  whom  he 
had  declared   that   he  could   not  hope  to  compafs  the 
reformations  he  hsd  in  view.     Cato's  merit,   upon  the 
whole,    was   fuperior  to  that  of  any  of  the  great  men 
who  ftood  againft  him.     He  was  temperate,  brave,  and 
indefatigable  ;  frugal  of  the  public  money,   and  not  to 
be  corrupted.      There  is  fcarce  any  talent  requifite  for 
public  or  private  life  which  he  had  not  received  from 


Cato. 


CATO,  Marcus  Fortius,  the  cenfor,  one  of  the  nature,   or  acquired  by  induftry.      He  was  a  great  fol- 

greateft  men  among  the  ancients,   was  born  at  Tufcu-  dier,   an  able  llatefman,  an  eloquent  orator,   a  learned 

lum  in  the  year  of  Rome  519,   about  the  Ijld  before  hiftorian,  and  very  knowing  in  rural  aftalrs.      Yet,  with 

Chrlft.      He  began  to  bear  arms  at   17  ;  and,   on  all  all  thefe  accompllfhments,   he    had   very   great  faults, 

occafions,   fiiowcd   extraordinary  courage.      He  was  a  His  ambition  being  polfor.ed  with  envy,  difturbed  both 

man   of  great  fubriety,  and  reckoned  no  bodily  exer-  his  own  peace  and  that  of  the  whole  city  as  long  as  he 

clfe  unworthy  of  him.      He  had  but  one  horfe  for  him-  lived       Though  he  would  not  take  bribes,   he  was  un- 

felf  and  his  baggage,  and  he  looked  after  and  drcfied  merciful  and   unconfcionable  in  amafling  wealth  by  all 

it  himfelf.      At  his  return  from  his  campaigns,  he  be-  fuch  means  as  the  law  did  not  punifli. 

took  himfelf  to  plough  his  ground  ;   not  that  he  was  The  firft  aft  of  Cato  in  his  new  office,  was  naming 

without  flaves  to  do  it,  but  it  was  his  Inclination.     He  his  colleague  to  be  prince  of  the  fenate  :  after  which 

drclTed  alfo  like  his  flaves,  fat  down  at  the  fame  table  the  cenfors  ftruck  out  of  the  lift  of  the  fenators  the 
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nnmcs  of  fcven  pcrfons  ;  among  whom  was  Lucius  the 
brother  of  T.  Flamliiiiis.  Lucius,  when  conful,  and 
commanding  in  Gaul,  had  with  his  own  h?.ud  murder- 
ed a  Boiaii  of  dilliuclion,  a  deferter  to  the  Romans  ; 
and  he  had  committed  this  murder  purely  to  gratify 
the  curiolity  of  his  pathic,  a  young  Carthaginian,  who 
longing  to  fee  fomcbody  die  a  violent  death,  had  re- 
proached the  general  for  bringing  him  away  from 
Rome  juft  when  there  was  going  to  be  a  fight  of  gla- 
dintors.  Titus  Flamlnius,  full  of  indignation  at  the 
dlOionour  done  to  his  brother,  brought  the  affair  be- 
Fore  thcpcople  ;  and  infilled  upon  Calo's  giving  the 
reafon  of  his  proceeding.  The  cenfor  related  the  (lo- 
ry ;  and  when  Lucius  denied  the  faft,  put  him  to  his 
oai  h.  The  accufed,  refuling  to  fvvear,  was  deemed 
guilty  ;  and  Cato's  cenfnre  was  approved.  But  no 
part  of  the  cenfor's  conduft  feemed  fo  cruel  to  the 
nobles  and  their  wives  as  t!ic  taxes  he  laid  upon  luxu- 
ry ill  all  its  branches  ;  drcfs,  houfehold  hirniture,  wo- 
men's toilets,  chariots,  flaves,  and  equipage.  Thefe 
articles  were  all  taxed  at  three  f-er  tent,  of  the  real  va- 
lue. Ths  people,  however,  in  general,  were  plcafed 
with  his  regulations  ;  infomuch  that  they  ordered  a 
ilntue  to  be  erefted  to  his  honour  in  the  temple  of 
I-Iea'th,  with  an  infcription  that  mentioned  nothing  of 
his  viftorjes  or  triuniphs,  but  imported  only,  that  by 
his  wife  ordinances  in  his  ccnforihip  he  had  reformed 
the  manners  of  the  republic.  Plutarch  relates,  that 
before  this,  upon  fome  of  Cato's  friends  exprefiing 
iheir  furprife,  that  when  many  perfons  without  merit 
or  reputation  had  ftatues,  he  had  none  ;  he  anfuered, 
"  I  had  much  rather  it  (hould  be  alked  why  the  peo- 
ple have  not  erefted  a  flcitue  to  Cato,  than  wliy  they 
have."  Cato  was  the  occafion  c?f  the  third  Punic  war. 
Being  difpatched  to  Africa  to  terminate  a  difference 
between  the  Carthaginians  and  the  king  of  Nuinidia, 
on  his  return  to  Rome  he  repo.ted  that  Carthage  was 
grown  exceflively  rich  and  populous,  and  he  warmly 
exhorted  the  fenate  to  dellroy  a  city  and  republic,  du- 
ring the  exiilence  of  which  Rome  could  never  be  tafe. 
Having  brought  from  Africa  fome  very  large  figs,  he 
iliowcd  them  to  the  confcript  fathers  in  one  of  the 
lappets  of  his  gown.  "  T'he  country  (fays  he)  where 
vhis  fine  fruit  grows  is  but  a  three  days  voyage  from 
Rome."  We  are  told,  that  from  this  time  he  never 
fpoke  in  the  fenate  upon  any  fubjetl,  without  con- 
cluding with  thefe  words,  "  I  am  alfo  of  opinion,  that 
Carthage  ought  to  be  dcilioyed."  He  judged,  that 
fnr  a  people  debauched  by  prufperity,  nothing  was 
more  to  be  feared  than  a  rival  Hate,  always  powerful, 
and  now  from  its  misfortunes  grown  wife  and  circum- 
fpeft.  He  held  it  neceflary  to  remove  all  dangers  that 
could  be  apprehended  from  luithout,  when  the  republic 
had  lukhin  fo  many  diftempers  threatening  her  dellruc- 
tion. 

From  the  cenfor,  dignified  and  fevere,  the  reader 
will  not  perhaps  be  difpleafed  to  turn  his  view  upon 
Cato  fociable  and  relaxed.  For  we  ihould  have  a  falfe 
notion  of  him,  if  we  imagined  that  nothing  but  a  fad 
aufterity  prevailed  in  his  fpecch  and  behaviour.  On- 
the  contrary,  he  was  extrem.ly  free  ;  and  often  with 
his  friends  at  table  intermixed  the  converfation  with 
lively  difcourfes  and  witty  fayings.  Of  thtfe  Plutarch 
has  coUcfted  a  pi-etty  large  number  ;  we  fliall  relate  but 
one,    and.  make  ufe  of  Balzac's  paraphrafe,   and  the 
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preface  with  which  he  introduces  it.  "  The  very 
cenfors,  though  fadncfs  feemed  to  be  one  of  the  func- 
tions of  their  office,  did  not  altogether  lay  afije  rail- 
lery. They  were  not  always  bent  upon  feverity  ;  and 
the  fiifl  Cato,  that  troublefome  and  intolerable  honefl 
man,  ceafcd  fometimes  to  be  tronhhfome  and  into- 
Icrable.  He  had  fome  glimnfes  of  mirih,  and  fome 
intervals  of  good  humour.  He  dropped  now  and  then 
fome  words  that  were  not  unpleafant,  and  you  may 
judge  of  the  reft  by  this.  He  had  married  a  very  hand- 
fome  wife  ;  and  hillory  tells  us  that  file  was  extremely 
afraid  of  the  thunder,  and  loved  her  hutband  well. 
Thife  two  paffio::s  prompted  licr  to  tlie  fame  thing  ; 
(lie  ahv.iys  pitched  upon  her  hufhand  as  a  fan^uary 
agaiiift  thunder,  and  threw  htrfelf  into  his  arms  at  the 
firll  noife  (lie  fancied  rtie  heard  in  the  /ky.  Cato.  who 
was  well  pleafed  with  the  florm,  and  very  willing  to 
be  carelTeJ,  could  not  conceal  his  joy.  He  revealed 
that  domeftic  fecret  to  his  fi  lends  ;  and  told  them  one 
day,  (peaking  of  his  wife,  "  that  (lie  had  found  out 
a  way  to,  make  him  love  bad  weather  ;  and  that  he  ne- 
ver was  fo  happy  as  when  Jupiter  was  angry."  It  is 
worth  obferving,  that  this  was  during  his  ceiiforfliip  ; 
when  he  degraded  the  fenator  Manlius,  who  would 
probably  ha\c  l-.een  conful  the  year  alter,  only  for  gi- 
ving a  kifs  to  his  wife  In  the  day-time,  and  in  the  prc- 
feiice  of  his  daughter. 

Cato  died  in  the  year  of  Rome  604,  aped  S5.  He 
wrote  feveral  works.  I.  A  Roman  Hillory.  2.  Con- 
cerning the  art  of  war.  3.  Of  Rhetoric.  4.  A  trea- 
tife  of  Hulhandry.      Of  thefe,  the  hill  only  is  extant. 

Cato,  Marcus  Portiw,  commonly  called  Cato  Mi- 
nor, or  Cato  of  U/ira,  was  great-grandfon  of  Cato  tktr 
Cenfor.  It  Is  faid,  that  from  his  infancy  he  difcovercd 
by  his  fpeech,  by  his  countenance,  and  even  his  child- 
ilh  fporls  and  recreations,  an  inflexibility  of  mind  ;  for 
he  would  force  himfelf  to  go  through  with  whatever 
he  had  undertaken,  though  the  tafl<  was  ilhfuited  to 
his  (Irength.  He  was  rough  towards  tliofe  that  flat- 
tered him,  and  quite  untraclable  when  threatened  ;  was 
rarely  feen  to  laugh,  or  even  to  fmile  ;  was  not  eafily 
provoked  to  anger  ;  but  if  once  incenfcd,  hard  to  bc- 
pacificd.  Sylla  having  had  a  frjendlhip  for  the  father 
of  Cato,  fent  often  for  him  and  his  brother,  and  talk- 
ed familiarly  with  them.  Cato,  who  was  then  about 
14  years  of  age,  feeing  the  heads  of  great  men  brought 
there,  and  obferving  the  fighs  of  thofe  that  were  pre- 
fent,  adced  his  preceptor,  "  Why  does  nobody  kilt 
this  man  ?"  Bccaufe,  faid  the  other,  he  is  more  fear- 
ed than  he  is  hated.  The  boy  replied.  Why  then  did 
you  not  give  me  a  fword  when  you  brought  me  hither,_ 
that  I  might  have  ilabbed  him,  and  freed  my  country 
from  this  flavery  ? 

He  learned  the  principles  of  the  Stoic  philofophy, 
which  fo  well  fuited  bis  charadler,  under  Autlpater  of 
Tyre,  and  applied  himkli  diligently  to  the  fludy  of 
it.  EUiquence  he  llkewife  (ludiej,  as  a  neccfla'-y  means 
to  defend  the  caufe  of  juftice,  and  he  made  a  very 
confiderable  proficiency  in  tiiat  fci^nce.  To  Increafe 
his  bodily  ilrcngth,  he  inured  himfelf  to  fuffer  the  ex- 
tremes of  heat  and  cold  ;  and  ufed  to  make  journeys 
on  foot  and  bareheaded  in  all  feafuiis.  When  he  was 
lick,  patience  and  abllinence  \v<i\i^  his  only  remedies  : 
he  (hut  himfelf  up,  and  would  fee  nobody  till  he  was- 
well.     Though  remarkably    foher  in  the  beginning  of 
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C»t(N      his  life,   making  it  a  rule  to  drink  but  once  after  fup- 

— V per,   and   then  retire,   he  infcnfibly  contvafled  a  h.ibit 

of  drinking  more  freely,  and  of  fitting  at  table  till 
morning.  His  friends  endeavoured  to  exciife  this,  by 
faying  th^t  the  affiiirs  of  the  public  engroflcd  his  at- 
tention all  the  day  ;  and  that,  being  ambitious  of 
knowledge,  he  paffed  the  night  in  the  converfatiun  of 
philofophers.  Cxfar  wrote,  that  Cato  was  once  found 
dead  drunk  at  the  corner  of  a  ibeet,  early  in  tlie  morn- 
ing, by  a  great  number  of  people  who  were  going  to 
the  levee  of  fome  great  man  ;  and  that  when,  by  un- 
covering his  face,  they  perceived  who  it  was,  they 
blufhed  for  fliamc  :  "  You  would  have  thought  (added 
Ctefar),  that  Cato  had  found  them  drunk,  not  they 
him."  Pliny  obferves,  that  by  this  reflcftion  Cxfar 
praifes  his  enemy  at  the  fame  time  that  he  blames  him. 
And  Seneca,  his  extravagant  panegyrift,  ventures  to 
aflert,  that  it  is  eafier  to  prove  drunkennefs  to  be  a 
virtue,  than  Cato  to  be  vicious.  He  affefted  fingu- 
larity  ;  and  in  things  indifferent,  to  aft  dircftly  con- 
trary to  the  teifle  and  failiions  of  the  age.  Magnani- 
mity and  conftaiicy  are  generally  afcribcd  to  liim  ;  and 
Seneca  would  fain  make  that  liaughtincfs  and  contempt 
for  others  wliich,  in  Cato,  accompanied  thofc  virtues,  a 
matter  of  praiie.  Cato,  lays  Seneca,  having  received  a 
blow  in  the  face,  neither  took  revenge  nor  was  angry  ; 
he  did  not  even  pardon  the  ajfroiil,  but  denied  that  he  had 
received  it.  His  virtue  raifed  him  fo  high,  that  injury 
could  not  reach  him.  He  is  reputed  to  have  been  chafte 
in  his  youth.  His  firft  love  was  Lepida  ;  but  when  the 
marriage  was  upon  the  point  of  being  concluded,  Me- 
tellus  Scipio,  to  whom  (lie  had  been  proniifed,  inter- 
fered, and  the  preference  was  given  to  him.  This 
affront  extremely  exafpcrated  our  ftoic.  He  was  for 
going  to  law  with  Scipio  ;  and  when  liia  fi  icnds  had 
diverted  him  from  that  defign,  by  fhowing  him  the  ri- 
dicule of  it,  he  revenged  himfelf  by  making  verfes  up- 
on his  rival.  When  this  firll  /lame  fubfided,  he  mar- 
ried Attilia  the  daughter  of  Serrauus,  had  two  children 
by  her,  and  afterwards  divorced  her  for  her  very  indif- 
creet  conduft. 

He  ferved  as  a  volunteer  under  Gallus  in  the  war 
of  Spartacus  ;  and  when  military  rewards  were  offered 
him  by  the  commander,  he  refufed  thein,  becaule  he 
thought  he  had  no  right  to  them.  Some  years  after, 
he  went  a  legiouAry  tribune  into  Macedonia  under  the 
praetor  Rubrius  :  in  which  ftation  he  appeared,  in  his 
drefs  and  during  a  march,  more  like  a  private  foldier 
than  an  officer  :  but  the  dignity  of  his  manners,  the 
elevation  of  his  fentiments,  and  the  fuperiority  of  his 
views,  fet  him  far  above  thofe  who  bore  the  titles  of 
generals  and  proccnfuls.  It  is  fiiid,  that  Cato's  deiign 
in  all  his  behaviour  was  to  engage  the  foldiers  to  the 
love  of  virtue  ;  whofe  affeftions  he  engaged  thereby 
to  himfelf,  without  his  having  that  in  his  intention. 
"  For  the  fincere  love  of  virtue  (adds  Plutarch)  im- 
plies an  affcftion  for  t-he  virtuous.  Thole  who  pralfe 
the  wortliy  without  loving  them,  pay  homage  to  their 
glory  ;  but  are  neither  admirers  nor  imitators  of  their 
virtues."  When  the  time  of  his  fervice  expired,  and 
he  was  leaving  the  army,  the  foldiers  wei'e  all  in  tears  ; 
fo  effeiSually  had  he  gained  their  hearts  by  his  conde- 
fcending  manners  and  Iharing  in  their  labours.  After 
his  return  home,  he  was  ciiofen  to  the  queftorfhip  ; 
and  had  fcarce  entered  on  his  charge,  when  he  made  a 


great  reformation  in  the  queftor's  ofHce,  and  particu- 
larly with  regard  to  the  regillcrs.  Thefe  regiftcrs» 
whofe  places  were  for  life,  and  thiough  whofe  hands 
paffed  inceffantly  all  the  public  accounts,  being  to  aft 
under  young  magiftrates  unexperienced  in  bufincfs,  af. 
fumed  an  air  of  importance  ;  and,  inllcad  of  afking  or- 
ders from  the  qucflors,  pretended  to  dircft  and  govern 
as  if  they  thcmfelves  were  the  queflors.  Cato  reduced 
them  to  their  proper  fphere. 

One  thing  by  whic'i  Cato  extremely  pleafed  the 
people,  was  his  making  the  affutlins  to  whom  Sylla 
had  given  confiderable  rewards  out  of  the  treafui-y  for 
murdering  the  profcribed,  difgorgc  their  gains.  Plu- 
tarch tells  us,  that  Cato  was  fo  exaft  in  difeharging 
the  duties  of  a  fenator,  as  to  be  always  the  firfl  who 
came  to  the  houfe,  and  the  lad  who  left  it  ;  and  that 
he  never  quitted  Rome  dviring  thofe  days  when  the 
fenate  was  to  fit.  Nor  did  he  fail  to  be  prefent  at 
every  aflembly  of  the  people,  that  he  might  awe  thofe 
who,  by  an  ill-judged  facility,  beftowed  the  public  mo- 
ney in  largeffes,  and  frequently,  through  mere  favour, 
granted  remlfTion  of  debts  due  to  the  ttate.  At  firft 
his  auiterity  and  fliffncfs  diipleafcd  his  colleagues  ; 
but  afterwards  they  were  glad  to  have  his  name  to 
oppofe  to  all  the  uiijuft  folicltations,  againft  which 
they  would  have  found  it  difficult  to  defend  them- 
felves.  Cato  very  readily  took  upon  him  the  talk  of 
refufing. 

Cato,  to  keep  out  a  very  bad  man,  put  in  for  the 
tribunate.  He  fided  with  Cicero  againft  Catiline, 
and  oppofed  Caefar  on  that  occafion.  His  enemies- 
fent  him  to  recover  Cyprus,  which  Ptolemy  had  for- 
feited, thinking  to  hurt  his  reputation  by  fo  difficult' 
an  undertaking  ;  yet  none  could  find  fault  with  his 
conduft. 

Cato  laboured  to  bring  about  an  agreement  between 
Ca:far  and  Pompey  ;  but  feeing  it  in  vain,  he  fided 
with  the  latter  When  Pompey  was  flain  he  ilcd  to 
Utica  ;  and  being  puriiied  by  Caefar,  advlfed  his 
friends  to  be  gone,  and  throw  themfelves  on  Caefar's 
clemency.  His  fon,  however,  remained  with  him  ; 
and  Statilius,  a  young  man,  remarkable  for  his  hatred 
to  Casfar. 

The  evening  before  the  execution  of  the  purpofe 
he  had  formed  with  regard  to  himfelf,  after  bathing, 
he  fupped  with  his  friends  and  the  magiflrates  of  the 
city.  They  fat  late  at  table,  and  the  converfalion 
was  lively.  The  difcourfe  falling  upon  this  maxim  of 
the  Stoics,  that  "  the  wife  man  alone  is  free,  and  that 
the  vicious  are  (laves  ;"  Demetrius,  who  was  a  Peripa- 
tetic, undertook  to  confute  it  from  the  maxims  of  his  ■ 
fehool.  Cato,  in  anfwer,  treated  the  matter  very  am- 
ply ;  and  with  fo  much  earneftnefs  and  vehemence  of 
voice,  that  he  betrayed  himlelf,  and  confirmed  the  fuf- 
picions  of  his  friends  that  he  defigned  to  kill  himfelf. 
When  he  had  done  fpeaking,  a  melancholy  lilence  en- 
fued  ;  and  Cato  perceiving  it,  turned  the  difcourfe  to 
the  prefent  fituation  of  affairs,  exprefling  h'«  concern 
for  thofe  who  had  been  obliged  to  put  to  fea,  as  well 
as  for  thofe  who  had  determined  to  make  their  efcape- 
by  land,  and  had  a  dry  and  fandy  defert  to  pnfa.  Af- 
ter fupper,  the  company  being  dllmifled,  he  w;ilked  for 
fome  time  with  a  few  friends,  and  gave  his  ordei  s  to 
the  officers  of  the  guai'd  :  and  going  into  his  chamber, 
he  embraced  his  Ion  and  his  friends  v.-ilh  more  than 
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ufual  tendernefs,    which  farther  confirmed   the  fufpi 
cioiis  of  the  refolution  he  had   taken.      Then   laying 
himfelf  down  on  Ills  bed,  he  took  up  Plato's  Dialogue 
on  the  Immortality  of  the  Soul.    Having  read  for  fome 
time,  he  looked  up,  and  mifGiig  his  fword,  which  his 
fon  had  removed  while   he  was  at   fupper,   he  .called  a 
flave,  and  alked  who  had  taken  it  away  ;  and  receiving 
no  pertinent  anfwer,  he  refumed  his  reading.     Some 
time  after,  he  afl<ed  again  for  his  fword;  and,  without 
fhowing  any  impntience,  ordered  it   to  be  brought  to 
liim  :   but,   hivine  read  out  the  book,  and  finding  no- 
body had  brought  him  his  fword,  he  called  for  all  his 
fervaiits,  fell  into  a  rage,  and  ftruck  one  of  them  on  the 
mouth  with  i"o  much  violence  that  he  very  much  hurt  his 
own  hand,  crvlng  out  in  a  palTionate  manner,  "  What! 
do  my  own  fun  and  family  confpirc  to  betray  me,  and 
deliver  me  np  naked  and  unarmed  to  the  enemy  ?"   Im- 
mediately his   fon   and   friends  rurtied  into  the  room  ; 
and  began  to  lament,    and  to  befeech  him  to  change 
his  refolution.  Cato  raifing  himfelf,  and  looking  fiercely 
at  them,  "  How  long  is  it,"  faid  he,  "  fmce  I  have  loll 
my  fcnfes,  and  my  fon  is  become   my  keeper  ?    Brave 
and  generous  fon,  why  do  you  not  bind  your  father's 
hands,  that  when  Ca^far  comes,  he   may  find  me  >m. 
able  to  defend  myfclf  ?   Do  you  imagine  that  without 
a  fword  I  cnriuot  end   rr.y  lite  ?  Cannot  I   deftroy  my- 
felf,  by  holding  my  breath   for  fome  moments,  or  by 
{Iriking  my  head  againfl  the  wall  J"    His  fon   anfwer- 
ed  with  his  tears,  and  retired.      Apollonides  and  De- 
metrius remained  with  him  ;  and  to  them  he  addrefled 
himfelf  in  the  following  words  :   "  Is  it  to  watch  over 
me  that  ye  fit  filent  here  ?   Do  you  pretend  to  force 
a  man  of  my   years  to  live  ?    or  can  you   bring   any 
reafon  to  prove,  that  it  is  not  bafe  and  unworthy  of 
Cato  to  beg  his  fafety  of  an  enemy  ?    or  why  do  you 
not  pcrfuade  me  to  unlearn  what  I  have  been  taught, 
that,    rejefting   all    the  opinions   I  have  hitherto  de- 
fended,   1   may  now,    by  Cafar's  means,  grow  wifer, 
and  be  yet  more  obliged  to  him   than  for  life  alone  ? 
Not  that  I  have  determined  any  thing  concerning  my- 
felf ;    but   I   would  have  it  in   my  power  to  perform 
what  I  fliall  think  fit  to  refolve  upon  :   and  I  Ihall  not 
fail  to  aflc  your  counfcl,  when  I  have  occafion  to  aft 
up  to  the  principles  which  your  philofophy  teaches. 
Go  tell  my  fon,   that  he  fhould  not  compel  his  father 
to  what   lie  cannot  perfnade  him."     They  withdrew, 
and  the  fword  was  brought  by  a  young  flave.     Cato 
drew  it,  and  finding  the  point   to  be  fliarp  ;  •'  Now, 
(faid  he),    I  am  my  own  mailer:"     And,  laying  it 
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down,  he  took  up  his  book  again,  which  ft  I3  tC' 
ported  he  read  twice  over.  Atter  this  he  flept  fo 
foundly  that  he  was  heard  to  fnore  by  thofe  who  were 
near  him.  About  midnight  he  called  two  of  his  freed* 
men,  Cleanthes  his  phyfician,  and  Butas  whom  he 
chiefly  empkiyed  in  the  management  of  his  affairs. 
The  lall  he  fent  to  the  port,  to  fee  whether  all  the 
Romans  were  gone  ;  to  the  phyfician  he  gave  his  hand 
to  be  drefied,  which  was  fwelled  by  tue  blow  he  had 
given  his  flave.  This  being  an  intimation  that  he 
intended  to  live,  gave  great  joy  to  his  family.  Butas 
foon  returned,  and  brought  word  tiiat  they  were  all 
gone  except  Craffus,  who  had  ftaid  upon  fome  bufi- 
nefs,  but  was  juft  ready  to  depart.  He  added,  that 
the  wind  was  iiigh  and  the  fea  rough.  Thefe  words 
drew  a  figh  from  Cjto.  He  fent  Butas  again  to  the 
port,  to  know  vi-hethcr  there  might  not  be  fome  one, 
who,  in  the  hurry  of  embarkation,  had  forgot  fome 
neceflary  provifions,  and  had  been  obliged  to  put  back 
to  Utica.  It  was  now  break  of  day,  and  Cato  flept 
yet  a  little  more,  till  Butas  returned  to  tell  him,  that 
all  was  perfeftly  quiet.  He  then  ordered  him  to  ftut 
his  door;  and  he  flung  himfelf  upon  his  bed,  as  if  he 
meant  to  finiflr  his  night's  reft  ;  but  immediately  he 
took  his  fword,  and  ftabbed  himfelf  a  little  below  his 
cheil  ;  yet  not  being  able  to  ufe  his  hand  fo  well  by 
reafon  of  the  fwelling,  the  blow  did  not  kill  him.  It 
threw  him  into  a  convulfion,  in  which  he  fell  from  his 
bed,  and  overturned  a  table  near  it.  The  noife  gave 
the  alarm  ;  and  his  fon  and  the  reft  of  the  family,  en- 
tering  the  room,  found  him  weltering  in  hi?  blood,  and 
his  bowels  half  out  of  his  body.  The  furgeon,  upon 
examination,  found  tliat  his  bowels  were  not  cut  ;  and 
was  preparing  to  replace  them  and  bind  up  the  wound, 
when  Cato,  recovering  his  fenfes,  thrufl  the  furgeon 
from  him,  and,  tearing  out  his  bowels,  immediately 
expired,  in  the  48th  year  of  his  age. 

By  this  rafli  aft,  independent  of  all  moral  or  religious 
confiderations,  he  carried  his  palriotifm  to  the  higheft 
degree  of  political  phrenfy  :  for  Cato,  dead,  could  be  ot 
no  ufe  to  his  country  :  but  had  be  prefervcd  his  life, 
his  counfel  might  have  moderated  Cifar's  ambition, 
and  (as  Montefquieu  obferves)  have  given  a  different 
turn  to  public  affairs. 

CATOCHE,  or  Catochus,  a  difeafe,  by  which 
the  patient  is  rendered  in  an  inftant  as  immoveable  as 
a  ilatue,  without  either  fenfe  or  motion,  and  contmues 
in  the  fame  pofture  he  was  in  at  the  moment  of  his 
being  feized.     See  Medicine  Index. 


CATOPTRICS. 


CATOPTRICS  Is  that  part  of  optics  which  explains 
the  properties  of  reflefted  light,  and  particularly 
that  which  is  reflefted  from  mirrors. 

As  this  and  the  other  branches  of  Optics  will  be 
fully  treated  under  the  colleftive  word,  we  Ihall,  in  the 
prefent  article,  ill,  Jull  give  a  fummary  of  the  prin- 
ciples of  the  branch,  in  a  few  plain  aphorifms,  with 
fome  preliminary  definitions  ;  and,  2dly,  Infert  a  fct 
•of  entertaining  experiments  founded  upon  them. 


Sect.  I.  Definitions, 


t. 


t.  Every  polifhed  body  that  reflefts  the  rays  of  p^gnjiions; 
light  is  called  a  mirror,  whether  its  furface  be  plane, 
fpherical,  conical,  cylindric,  or  of  any  other  form 
whatever. 

2.  Of  mirrors  there  are  three  principally  ufed   in      v\3Xe 
optical  experiments:   The  plane  mirror,   GHI,  (fig.  CXXXVl. 
4  J-)5 
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I.);  the  fpherical  conrex  mirror,  GHI,  (fig.  2.); 
and  tlie  fpherical  concave  mirror,  GHI,   {fig.  3.) 

•^.  The  point  K,  (fig.  2,  %.)  round  which  the  re- 
flcftlng  fiirface  of  a  fpherical  mirror  is  defcrlbed,  is 
called  its  centre.  The  line  KH,  drawn  from  its  cen- 
tre perpendicular  to  its  two  furfaces,  is  the  axis  of  the 
mirror  ;  and  the  point  H,  to  which  that  line  is  drawn, 
is  its  vortex. 

4.  The  diftance  between  the  lines  AG  and  EG, 
(fig.  I.)  is  called  the  angle  of  incidence,  and  the  di- 
ftance  between  BG  and  CG  is  the  angle  of  reflcftion. 

Sect.  II.  yJphorisms, 

1.  The  image  DF,  (fig.  i.)  will  appear  as  far  be- 
hind the  mirror  as  the  ohjttl  AC  is  before  it. 

2.  The  image  will  appear  of  the  lame  hze,  and  in 
the  fame  pofition  as  the  objeft. 

3.  Every  fuch  mirror  will  rcfleft  the  image  of  an 
objeft  of  twice  its  own  length  and  breadth. 

4.  If  the  objeft  be  an  opaque  body,  and  its  rays  f^ll 
on  the  mirror  nearly  in  direA  lines,  there  will  be  only 
one  image  vifihle,  which  will  be  rcfleiflcd  by  the  inner 
frJrface  of  the  glafs.      But, 

5.  If  the  objeft  be  a  luminous  body,  and  its  rays 
fall  very  obliquely  on  the  mirror,  there  will  appear  to 
an  eye,  plated  in  a  proper  pofition,  feveral  images  ;  the 
firft  of  which  reflected  from  the  outer  furface  of  the 
glafs,  will  not  be  fo  briglit  as  the  fecond,  rcflefted  from 
the  inner  furface.  The  following  images,  that  are  pro- 
duced by  the  repeated  reflcftions  of  the  rays  between 
the  two  furfaces  of  the  glafs,  will  be  in  proportion  lefa 
vivid,  to  the  eighth  or  tenth,  which  will  be  fcarce  vili. 
ble. 

1.  The  image  DF,  (fig.  2.),  will  ulways  appear  be- 
hind It. 

2.  The  image  will  be  in  the  fame  pofition  as  th» 
objeiEt. 

3.  It  will  be  Icfs  than  the  objeft. 

4.  It  will  be  curved,  but  not,  as  the  mirror,  fpheri- 
cal. 

5.  Parallel  rays  falling  on  this  mirror  will  have  the 
focus  or  image  at  half  the  dillancc  of  the  centre  K 
from  the  mirror. 

6.  In  converging  rays,  the  diilance  of  the  objtft 
muil  be  equal  to  half  the  diltance  of  the  centre,  to 
make  the  image  appear  behind  the  mirror, 

7.  Diverging  rays  will  have  their  image  at  Icfs  tlian 
half  the  diilance  of  the  centre.  If  the  object  be  placed 
in  the  centre  of  the  mirror,  its  image  will  appear  at 
one  eighth  of  that  diftance  behind  it. 

1.  That  point  where  the  image  appears  of  the  fame 
dimenfions  as  the  objeft,  is  the  centre  of  that  mirror. 

2.  Parallel  rays  will  have  their  focus  at  one  half  the 
diftance  of  the  centre. 

3.  Converging  rays  will  form  an  image  before  the 
mirror. 

4.  In  diverging  rays,  if  the  objeft  be  at  lefs  than 
one-half  the  diftance  of  the  centre,  the  image  will  be 
behind  the  mirror,  ereft,  curved,  and  magnified,  as 
DEF,  (fig.  3.)  but  if  the  diftance  of  the  objeft  be 
greater,  the  image  will  be  before  the  mirror,  inverted 
and  diminifhed,  as  DEF,   (fig.  4.) 

5.  The  fun's  rays  falling  on  a  concave  mirror,  and 
t>eing  parallel,  will  be  colleAed  in  a  focus  at  half  the 
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diftance  of  its  centre,  where  their  heat  will  be  aug- 
mented in  proportion  of  the  furface  of  the  mirror  to 
that  of  the  focal  fpot. 

6.  If  a  luminous  body  be  placed  in  the  focus  of  a 
concave  mirror,  its  rays  being  reflcded  in  parallel  lines, 
will  ftrongly  enlighten  a  fpace  of  the  fame  dimenfioTi 
with  the  mirror,  at  a  great  diftance.  If  the  luminous 
objecl  be  placed  nearer  than  the  focus,  its  rays  will  di- 
verge,  and  confequently  enlighten  a  larger  fpace.  It 
is  on  this  principle  that  reverberators  are  conftruft- 
ed. 

IV.  In  all  plane  and  fpherical  mirrors  the  angle  of 
incidence  is  equal  to  the  angle  of  rellcdion. 

Sect.   III.    Entertaining  Experiments. 

I.  Of  all  our  fenfes  the  fight  is  certainly  fubjcft  toi.  Catfip- 
the  greateft  illufion.     The  various  writers  on   optlcstrical  illu- 
have  defcribed  a  great  number  of  inftanccs  in   which'^oi*- 

it  deceives  us,  and  have  conftantly  endeavoured  to  in. 
vcftigate  the  caufes,  to  explain  their  effects,  and  to  re- 
concile  ajipearance  with  reality.  We  every  day  dif- 
cover  new  phenomena,  and  doubtlefs  many  more  are 
referved  for  pofterity.  It  frequently  happens,  more- 
over, that  a  difcovery  which  at  firlt  fcemed  of  little 
confequence  has  led  to  matters  of  the  highcft  import- 
ance. 

Take  a  gljfi  bottle  A  (fig.  {4.)  and  fill  it  with  wa- 
ter to  the  point  B';  leave  the  upper  part  BC  empty, 
and  cork  :t  in  the  common  manner.  Place  tliis  bottle 
oppoiite  a  concave  mirror,  and  beyond  its  focus,  that 
it  nuiy  appear  reverfed,  and  before  the  mirror  (fee 
Sett.  II.  aph,  3.  4,  of  a  fpher.  concave  mirror,)  place 
yourfclf  ftill  further  diftaiit  from  the  bottle,  and  it  will 
appear  to  you  in  the  fituation,  a,  b,  c,  (fig.  15.) 

Now  it  is  remarkable  in  this  apparent  bottle,  that 
the  water,  which,  according  to  all  the  laws  of  catop- 
trics, and  all  the  experiments  made  on  otlier  objedts, 
flionld  appear  at  a  b,  appears  on  the  contrary  at  b  c, 
and  confequently  the  part  a  b  appears  empty. 

If  the  bottle  be  inverted  and  placed  before  the  mir- 
ror (as  Id  fig.  16.),  its  image  will  appear  in  its  natu- 
ral ereiS  poliiion  j  and  the  water,  which  is  in  reality 
at  BC,   will  appear  at  a  b. 

If  while  the  bottle  is  inverted  it  be  uncorked,  and 
the  water  run  gently  out,  it  will  appear,  that  wl;ile  the 
part  BC  is  emptying,  that  of  a  i  in  the  image  is  fill- 
ing ;  and  what  is  likewife  very  remarkable,  as  foon  as 
the  bottle  is  empty  the  illufion  ceafes,  the  image  alfo 
appearing  entirely  empty.  If  the  bottle  likewiie  be 
quite  full  there  is  no  illufion. 

If  while  the  bottle  is  held  inverted,  and  partly  enip. 
ty,  fome  drops  of  water  fall  from  the  bottom  A  to- 
wards BC,  it  feems  in  the  image  as  if  there  were  form- 
ed at  the  bottom  of  that  part  a  b,  bubbles  of  air  tiiat 
rofe  from  a  to  // ;  which  is  tiie  part  that  feems  full  of 
water.      All  thefe  phenomena  conllantly  appear. 

The  remarkable  circumftances  in  this  er.periment- 
are,  firft,  not  only  to  fee  an  objeft  w.here  it  is  not,  but 
alfo  where  the  image  is  not  ;  and  fecondly,  th.it  or  tw-j 
objefts  which  are  really  in  its  fame  place,  as  the  fur- 
face at  one  place,  and  the  other  at  another;  and  to 
fee  the  bottle  in  the  place  of  its  image,  and  the  water 
wl  e  e  neither  it  nor  its  image  are. 

II.  Conftruil  a  box  AB,  of  about  a  foot  bug,  eight 

iuches-- 
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6  inches  wide,  and  fix  higli  ;  or  what  other  dimcnlions 

TI.  Appear-  .^^  |}|  jj  f\^\^\^  fJt  provided  it  docs  not  j:rC3t!v  vary 
l„,,„ij;_.fj     irom  thcie  proportums. 

vula,  On   the  infide  of  this  box,    and  n^rainft  each  of  its 

^'S-  S-  oppofite  ends   A   and    B,    place  a  mirror  of  the  fame 

fize.  Take  off  the  quickfilver  from  the  mirror  that 
you  place  at  B,  for  about  an  inch  and  a  half,  at  the 
part  C,  where  you  are  to  make  a  hole  in  the  box  of 
the  fame  fize,  by  which  you  may  eafily  view  its  infide. 
Cover  the  top  of  the  box  with  a  frame,  in  which  mull 
be  phced  a  traiifparent  glafs,  covered  with  gauze,  on 
the  fide  next  the  inner  part  of  the  box.  Let  there  be 
two  grooves  at  the  parts  E  and  F  to  receive  the  two 
painted  fcenes  hereafter  mentioned.  On  two  pieces  of 
cut  pafteboard  let  there  be  flcilfuUy  painted  on  both 
fides  (fee  fig.  6.  and  7.)  any  fubjeft  you  think  pro- 
per; as  woods,  gai-dens,  bowers,  colonnades,  &c.  and 
on  two  other  palleboards,  the  fame  fubjeftson  one  fide 
only  ;  obferving  that  there  ought  to  be  on  one  of  them 
fome  objeft  relative  to  the  fubjeA  placed  at  A,  that 
the  mirror  placed  at  D  may  not  reflcdl  the  hole  at  C 
on  the  oppofite  fide. 

Place  the  two  boards  painted  on  both  fides  in  the 
grooves  E  and  F  ;  and  thofe  that  are  paitited  on  one 
fide  only  againft  the  oppofite  mirrors  C  and  D  ;  and 
then  cover  the  box  with  its  tranfparent  top.  This 
box  fliould  be  placed  in  a  ftrong  light  to  have  a  good 
effeft. 

When  the  eye  is  placed  at  C,  and  views  the  objefls 
on  the  infide  of  the  box,  of  which  fome,  as  we  have 
faid,  are  painted  on  both  fides,  they  are  fucceffively 
reflefted  from  one  mirror  to  the  other  ;  and  if,  for 
example,  the  painting  confills  of  trees,  they  will  ap- 
pear like  a  very  long  vifta,  of  which  the  eye  cannot 
ilifcern  the  end  :  for  each  of  the  mirrors  repeating  the 
objefts,  continually  more  faintly,  contribute  greatly  to 
augr^ent  the  illufion. 
III.  Of  a  I'f-   Take  a  fquare  box  ABCD,  of  about  fix  inches 

fortification  long,  and  twelve  high  ;  cover  the  infide  of  it  with  four 
of  immenfe  plane  mirrors,  which  nnift  be  placed  perpendicular  to 
^="™''  the  bottom  of  the  box  CHFD. 

Place  certain  objefts  in  relief  on  the  bottom  of  this 
box  ;  fuppofe,  for  example,  a  piece  of  fortification, 
(as  fig.  9.)  v\'ith  tents,  foldiers,  &c,  or  any  other  fub- 
jedt  that  you  judge  will  produce  an  agreeable  effett  by 
its  difpofition  when  repeatedly  reflected  by  the  mir- 
rors. 

On  the  top  of  this  box  place  a  frame  of  glafs,  in 
form  of  the  bottom  part  of  a  pyramid,  whole  bafe 
AGEB  is  equal  to  the  fize  of  the  box  :  its  top  ILN 
muft  form  a  fquare  of  fix  inches,  and  (hould  not  be 
more  than  four  or  five  inches  higher  than  the  box. 
Cover  the  four  fides  of  this  trame  with  a  gauze,  that 
the  infide  may  not  be  vilible  but  at  the  top  ILN, 
which  fhould  be  covered  with  a  tranfparent  glals. 

When  you  look  into  this  box  through  the  glafs 
LN,  the  mirrors  that  are  diametrically  oppofite  each 
other,  mutually  refleding  the  figures  enclofcd,  the  eye 
beholds  a  boundlcfs  extent,  completely  covered  with 
thefe  objefts  ;  and  if  they  are  properly  difpofcd,  the 
illufion  will  occafiou  no  fmall  lurprift,  and  afford  great 
entertainment. 

Note,  The  nearer  the  opening  ILN  is  to  the  top  of 
the  box,  the  greater  will  be  the  apparent  extent  ot  the 
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fubjeft.  The  fame  will  happen  if  the  four  mirrorS 
placed  on  the  fides  of  the  box  be  move  elevated.  The 
ohjefts,  by  either  of  thefe  difpofitions,  will  appear  to 
be  repeated  nine,  twenty-five,  forty-nii.e  times,  ice.  by 
taking  always  the  fquare  ot  the  odd  numbeis  of  the 
arithmetical  progreffion  ^,  5,  7,  9,  Sec.  as  is  very  eafy 
to  conceive,  if  we  ■.ememlier  that  the  fubjcdf  enclofcd 
in  the  box  is  always  in  the  centre  of  a  fquare,  compofed 
of  feveral  others,  equal  to  that  which  forms  the  bot- 
tom of  the  box 

Other  pieces  of  the  fame  kind  (that  is,  viewed  from 
above)  may  be  contrived,  in  which  mirrors  may  be 
placed  perpendicular  on  a  triangular,  pentagon,  or 
hexagon  (that  is,  a  three,  five,  or  fix  fided)  plane.  All 
thefe  different  difpofitions,  properly  direfted,  as  well 
with  regard  to  the  choice  as  pofition  of  the  oljjefts, 
will  conllantly  produce  very  remarkable  and  plcafing 
illufions. 

If  inftead  of  placing  the  mirrors  perpendicular,  they 
were  to  incline  equally,  (o  as  to  form  part  of  a  revcrfed 
pyramid,  the  fubjefi;  placed  in  the  box  would  then 
have  the  appearance  of  a  very  exteiifive  globular  or  ma- 
ny-fided  figure.  - 

IV.  On  the  hexagonal  or  fix-fided  plane  ABCDEFlv.  Surprif. 
draw  Cix.  femi  diameters  G  A,  GV>,  GC,  GD,  GE,  GF;  ing  multi- 
and  on  each  of  thefe  place  perpendiculaily  two  plane P''."''""  "'^ 
mirrors,   which  mull  join  exadtly  at  the  centre  G,  andc  ^''^'' 
which  placed  back  to  back  muH  be  as  thin  as  poffible. 
Decorate  the  exterior  boundary  of  this  piece  (which  is 
at  the  extremity  of  the  angles  of  the  hexagon)  with 
fix  columns,  that  at  the  fame  time  ferve  to  fupport  the 
mirrors,  by  grooves  formed  on  their  inner  fides.     (See 
the  profile  H).     Add  to  thefe  columns  their  entabla- 
tures, and  cover  the  edifice  in  fuch  manner  as  you  (hall  < 
think  proper. 

In  each  one  of  thefe  fix  triangular  fpaces,  contained 
between  two  mirrors,  place  little  figures  of  pafieboaid, 
in  relief,  reprefcnting  fuch  objefts  as  when  feen  in  a 
hexagonal  form  will  produce  an  agreeable  effeft.  To 
thefe  add  fmall  figures  of  enamel  ;  and  take  particular 
care  to  conceal,  by  fonie  objefi;  that  has  relation  to 
the  fubjeft,  the  place  where  the  mirrors  join,  which, 
as  we  have  faid  before,  all  meet  in  the  common  centre 
G. 

When  you  look  into  any  one  of  the  fix  openings  of 
this  palace,  the  objefls  there  contained  being  repeat- 
ed fix  times,  will  feem  entirely  to  fill  up  the  whole  of 
the  building.  This  illufion  will  ajjpear  very  remark- 
able ;  efpecially  if  the  objects  made  choice  of  are  pro- 
perly adapted  to  the  effect  that  is  to  be  produced  by 
the  mirrors. 

Note,  If  you  place  between  two  of  thefe  mirrors 
part  of  a  fortification,  as  a  curtain  and  two  demi- 
baftions,  you  will  fee  an  entire  citadel,  with  fix  ba- 
ftions.  Or  if  you  place  part  of  a  ball-room,  orna- 
mented with  chandeliers  and  figures  in  tnamel,  all 
thofe  objefts  being  here  multiplied,  will  afford  a  very 
pleafing  profpcift. 

V.   Within   the  cafe   ABCD,   place  your    mirrors, „  /-,' 
O,   P,  O,   1^>  fo  dilpofed  that  they  may  each  of  them),„'j;/5 
make  an  angle  of  forty-five  degrees,   that  is,  that  they  fcemingly 
mav  be  halfway  inclined  from   the  perpendicular,    as  ■''^'"If  red 
in  the  figure.      In  each  of  the  two  extremities  A  B ,  ^^""[P"^'"' 
make  a  circular  overture,  in  one  of  which  fix  the  tube 

GL, 
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GI„  In  the  other  the  tube  MF,  and  obferve  that  in 
each  <if  tliefe  is  to  be  inferted  another  tube,  as  H  and 

Funiifli  the  firfl  of  thefc  tubes  with  an  objeft-glafs 
at  G,  ami  a  concave  eye-glafs  at  F.  You  are  to  ob. 
fervc,  that  in  regulating  the  focus  of  thefc  glaflcs,  with 
reo-ard  to  the  length  of  the  tube,  you  are  to  fuppofe 
it  equal  to  the  line  G,  or  vifual  pointed  ray,  which 
entering  at  the  overture  G,  is  refledcd  by  the  four 
mirrors,  and  goes  out  at  the  other  aperture  F,  where 
the  ocular  glafs  is  placed.  Put  any  glafs  you  will  in- 
to the  two  ends  of  the  moveable  tubes  H  and  I  ;  and, 
laftly,  place  the  machine  on  a  (tand  E,  moveable  at  the 
point  S,  that  it  may  be  elevated  or  dcprclfed  at  plea- 
sure. 

When  the  eye  is  placed  at  F,  and  you  look  through 
the  tube,  the  rays  of  light  that  proceed  from  the  objeft 
T,  palTing  through  the  ghifs  G,  are  fuccelhvely  refleft- 
ed  by  the  mirrors  O,  P,  Q,  and  R,  to  the  eye  at  F, 
and  there  paint  the  objfft  1",  in  its  proper  fituation, 
and  thefe  rays  appear  to  proceed  diredly  from  that 
objeft. 

The  two  moveable  tubes  H  and  I,  at  the  extremi- 
ties of  each  of  which  a  glafs  is  placed,  fcrve  only  the 
more  to  difguife  the  illufion,  for  they  have  no  cunimu- 
nication  with  the  interior  part  of  the  machine.  This 
inftrument  being  moveable  on  the  Hand  E,  may  be 
dirtfted  to  any  objeft  ;  and  if  furnifhed  with  proper 
glaffes  will  anfwer  the  purpofe  of  a  common  peripec- 
tive. 

The  two  moveable  tubes  H  and  I  being  brought 
together,  the  machine  is  rlireded  toward  any  obJe<S, 
and  defiring  a  perfun  to  look  at  the  end  F,  you  aflc 
him  if  he  fees  diftindlly  that  obje6i.  You  then  fcpa- 
Tate  the  two  moveable  tubes,  and  leaving  a  ipace  be- 
tween them  fufBcient  to  place  your  hand,  or  any  o'^hcr 
folid  body  ;  you  tell  him  that  the  machine  has  the 
power  of  making  objcCls  vilible  through  the  moll 
opaque  body  ;  and  as  a  proof  you  dtfire  him  then  to 
look  at  the  fame  objeft,  when,  to  his  great  furprife,  he 
will  fee  it  as  diftinct  as  when  there  was  no  iolid  body 
placed  between  the  tubes. 

Note,  This  experiment  is  the  more  extraordinary,  as 

it  is  very  difficult  to  conceive  how  the  effeft  is  produced. 

The  two  arms  of  the  cafe  appearing  to  be  made  to  fup- 

port  the  pel  fpeftivc  glafs  ;  and  to  whatever  objeft  it  is 

,g        direfted,  the  effeft  is  Hill  the  fame. 

Vr.  Vir.  VI.  In  the  partition  AB,  make  two  apertures,  CD, 

The  magi-  and    EF,    of  a  foot   high,  and   ten   inches  wide,  and 

ciansmir-  g^jom   a  foot  diftant  from  each  other.     Let  them  be 

'  at   the  common  height  of  a  man's  head  j  and  in  each 

of  them  place  a  tranfparent  glafs,  furrounded  with  a 

frame,  like  a  common  mirror. 

Behind  this  partition  place  two  mirrors  H  and  I, 
inclined  to  it  in  an  angle  of  forty-five  degrees ;  that 
is,  halfway  between  a  line  drawn  perpendicular  to  the 
ground  and   its  furface  ;  let  them  be  both  18  inches 

Vol.  V.  Part  I. 
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fqnare  ;  let  all  the  fpace  between  them  \>e  inclofcd  by 
boards  or  palleboard  painted  black,  and  well  clofed,  that 
no  light  may  enter:  let  there  be  alio  two  curtains  to 
cover  them,  which  may  be  drawn  alide  at  pleafure. 

When  a  perfon  looks  into  one  of  tiale  luppofed 
mirrors,  iiiflead  of  feeing  his  own  face,  he  will  perceive 
the  objtft  that  Is  in  hunt  of  the  other  ;  fo  that  if  two 
perfons  prefent  thcmfclves  at  the  fame  time  before  thefe 
mirrors,  inftcad  of  each  one  feeing  himfclf,  they  will 
reciprocally  lee  each  other. 

Note,  There  (hould  be  a  fconce  with  a  candle  placed 
on  each  fide  of  the  two  glaffes  in  the  walnfcot,  to  en. 
lighten  the  faces  of  the  perfons  who  look  In  them, 
otherwife  this  experiment  will  have  no  remarkable  ef- 
feft. 

This  experiment  may  be  confiderably  improved  by 
placing  the  two  glaffus  in  the  partition  in  adjoining 
rooms,  and  a  number  of  perfons  being  prevloufly  pla- 
ced in  one  room,  when  a  (Iranger  enters  the  other, 
you  may  tell  him  his  face  is  dirty  ;  and  defirc  him  to 
look  in  the  glafs,  which  he  will  naturally  do;  and  on 
feeing  a  ftrange  face  he  will  draw  back  ;  but  return- 
ing to  it,  and  feeing  another,  another,  and  another, 
like  the  phantom  kings  in  Macbeth,  what  his  furprife 
will  be  Is  more  eafy  to  conceive  than  exprefs.  After 
this,  a  real  m.Irror  may  be  privately  let  down  on  the 
back  of  the  glafs ;  and  If  he  can  be  prevailed  to  look 
in  it  once  more,  he  will  then,  to  his  further  aftonlfh- 
ment,  fee  his  own  face  ;  and  may  be  told,  perhaps  per- 
fuaded,  that  all  he  thought  he  faw  before  was  the  mere 
elTeft  of  imagination. 

How  many  tricks,  lefs  artful  than  this,  have  pafTed 
in  former  times  for  forcery,  and  pafs  at  this  time  in 
lonie  countries  for  apparitions  ! 

Note,  When  a  man  looks  in  a  mirror  that  Is  pla- 
ced perpendicular  to  another,  his  face  will  appear 
entirely  deformed.  If  the  mirror  be  a  little  inclined, 
fo  as  to  make  an  angle  of  80  degrees  (that  is,  one- 
ninth  part  from  the  perpendicular),  he  will  then  fee 
all  the  parts  of  his  face,  except  the  nofe  and  forehead. 
If  it  be  inclined  to  60  degrees  (that  is,  one-third  part), 
he  will  appear  with  three  nofes  and  fix  eyes  :  in  fhort, 
the  apparent  deformity  will  vary  at  each  degree  of  in- 
clination ;  and  when  the  glafs  comes  to  45;  degrees 
(that  Is,  half  way  down),  the  face  will  vanifh.  If,  in. 
ftead  of  placing  tlie  two  mirrors  in  this  fituation,  they 
are  fo  difpofed  that  their  junftlon  may  be  vertical, 
their  different  inclinations  will  produce  other  effefts  ; 
as  the  fituation  of  the  objeft  relative  to  thefe  mirrors 
is  quite  different.  The  effefts  of  thefe  mirrors,  though 
remarkable  enough,  occafiuns  but  little  furprife,  as 
there  is  no  method  of  concealing  the  caufe  by  which 
they  are  produced.  . 

VII.    Make  a  box  of  wood,    of  a  cubical  figure,  Fjg  13. 

ABCD,   of  about    1  5   inches  every   way.      Let   it  be 

fixed  to  the  pedellal  P,   at  the  ufual  height  of  a  man's 

head.     In  each  fide  of  this  box,  let  there  be  an  open- 

N  n  ing 


(a)  Thefe  four  tubes  muft  terminate  In  the  fubfiance  of  the  cafe,  and  not  enter  the  mfide,  that  they  may  not 
hinder  lilt  cffcft  of  the  mirrors.  The  tuuiii.ld  itficcilon  of  the  rays  of  light  from  the  niirrois,  darkens  in  fome 
degree  the  brightnefs  of  the  objeft  ;  fome  light  is  alfo  loft  by  the  magnifying  power  of  the  peilpcftlvc.  If,  there- 
fore,  Inftead  of  the  otjeft-gLls  at  G,  and  concave  eye  glali  at  F,  plain  glaffes  were  fubftituted,  the  magnifying 
power  of  the  perfpcCtive  will  be  taken  away,  and  the  objeft  appear  brighter. 
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iiip  of  an  o\al  foini,  of  ten  inches  high,  and  feven 
wide. 

Ill  this  box  place  two  mirrors  A,' D,  with  their 
backs  ajjainll  each  other  ;  let  them  crofs  the  box  in  a 
diagonal  line,  and  in  a  'vertical  pofition.  Decorate 
the  openings  in  the  fides  of  this  box  with  four  oval 
frames  and  tranfparent  glaffes,  and  cover  each  of  them 
with  a  curtain,  fo  contrived  that  they  may  all  draw  up 
together. 

Place  four  perfons  in  front  of  the  four  fides,  and  at 
equal  dillancts  from  the  box,  and  then  draw  up  the 
curtains  that  they  may  fee  themUlves  in  the  mirrors  ; 
when  each  of  them,  inftead  of  his  own  figure,  will 
fee  that  of  the  perfon  who  is  next  to  him,  and  who,  at 
t!ie  fame  time,  will  feem  to  him  to  be  placed  on  the 
oppofite  fide.  Their  confufion  will  be  the  greater,  as 
it  will  be  very  difficult  for  them  to  difcover  the  mirrors 
concealed  in  the  box.  The  reafon  of  this  phenome- 
non is  evident ;  for  though  the  rays  of  light  may  be 
turned  afide  by  a  mirror,  yet,  as  we  have  before  faid, 
they  always  appear  to  proceed  in  right  lines. 
1*.  VIII.  Provide  a  box  ABCD  of  about  two  feet  long, 

Vlll  ihc  J  inches  wide,  and  12  inches  high.  At  the  end 
ptrlpecuve    .-',,     ,  .  ,       ^     °       ^  ^  , 

mirror         AC  place  a  concave  mirror,  the  locus  ot   whole  paral- 

fig  17.         lei  rays  is  at  18  inches  from  the  reflefting  furface.    At 

XL  place  a  palleboard  blacked,   in  which  a  hole  is  cut 

fufiiciently  large  to  fee  on  the   mirror   H  the  objefl 

placed  at  BEFD. 

Cover  the  top  of  the  box,  from  A  to  I,  clofe,  that 
the  mirror  H  may  be  entirely  darkened.  The  other 
part  IB  muft  be  covered  with  a  glafs,  under  which  is 
placed  a'  gauze. 

Make  an  aperture  at  G,  near  the  top  of  the  fide  EB  ; 
I  ehealh  which,  on  tlie  infide,  place,  in  fuccelfion,  paint- 
ings of  different  fubjeCts,  as  villas,  landfcapes,  &c.  fo 
that  they  may  be  in  front  of  the  mirror  H.  Let  the 
box  be  fo  placed  that  the  objcft  may  be  ftronf^ly  illu- 
nilnated  by  the  fun,  or  by  wax  lights  placed  under  the 
enclokd  part  of  t'le  box  AI. 

By  this  fimple  conft;  uction  the  objedts  placed  at  GD 
will  be  thrown  into  their  natural  perfpedtive ;  and  if 
the  fubjcdls  be  properly  chofcn,  the  appearance  will  be 
altogether  as  plcafing  as  in  optical  machines  of  a  much 
more  complicated  fi.rm. 

Note,  A  glafs  mirror  fhould  be  always  here  ufcd, 
as  thofe  of  metal  do  not  reprefent  the  objefts  with 
equal  vivacity,  and  are  befide  fubjeft  to  tarnifh.  It  is 
alfo  neceflary  that  the  box  be  fufiiciently  large,  that 
you  may  not  be  obliged  to  ufe  a  mirror  whofe  focus 
is  too  (hort  ;  for  in  that  cafe,  the  right  lines  near  the 
border  of  the  picture  will  appear  bent  in  the  mirror, 
which  will  have  a  difagreeable  cffeCl,  and  cannot  be 
avoided. 

V\  To  fet  ^^'  "^'^^  "'^  "^  ^  luminous  body  placed  in  the  fo- 
fire  to  a  <^"s  of  a  concave  mirror  being  rtfledted  in  parallel  lines, 
combuftible  if  a  fecond  mirror  be  placed  diametrically  oppofite  the 
loJyby  thefii-ft^  it  will,  by  colledlng  thofe  ravs  in  its  focus,  fet 
t"""^^'"""^  fire  to  a  combuftible  body. 

mirrors.  Place   two   concave   mirrors,    A  and   B,    at  about 

Jig.  i8.  12  or  15  feet  diftance  from  each  other,  and  let  the 
axis  of  each  of  them  be  in  the  fame  line.  In  the  fo- 
cus C  of  one  of  them,  place  a  live  coal,  and  in  the 
focus  D  of  the  other  fome  gunpowder;  With  a  pair 
of  double  bellows,  which  make  a  continual  blaft,  keep 
conftantly  blowing  the  coal,  and  notwithftanding  thi; 
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diftance  between  them,  the  powder  will  prefently  tate 
fire. 

It  is  not  neceftary  that  thcfe  mirrors  be  of  metal 
or  brafs,  thofe  made  of  wood  or  palleboard  gild- 
ed will  produce  the  explofion,  w'hich  has  fometimes 
taken  effedl  at  the  diftance  of  50  feet,  when  mir- 
rors of  18  inches,  or  two  feet  diameter,  have  been 
uled. 

This  experiment  fucceeds  with  more  difficulty  at 
great  diftances  ;  which  may  proceed  from  the  moif- 
ture  in  a  large  quantity  of  air.  It  would  doubtlefi 
take  effeft  more  readily,  if  a  tin  tube,  of  an  equal  dia- 
meter with  the  mirrors,  were  to  be  pLiced  between 
them. 

X.   Behind   the  partition  AB,  place,  in  a  pofition •j-j,^  Jj,j 
fomething  oblique,  the  concave  mirror  EF,  which  muftapparitio% 
be  at  leaft  ten  inches  in  diameter,  and  its  diftance  fromf'g-  '9- 
the  partition  equal  to  three  fourths  of  the  diftance  of 
its  centre. 

In  the  partition  make  an  opening  of  feven  or  eight 
inchis,  either  fquare  or  circular  :  it  muft  face  the  mir- 
ror, and  be  of  the  fame  height  with  it.  Behind  this 
partition  place  a  ftrong  light,  fo  difpofed  that  it  may 
not  be  feen  at  the  opening,  and  may  illumine  an  ob- 
jeft  placed  at  C,  without  throwing  any  light  on  the 
mirror. 

Beneath  the  aperture  in  the  partition  place  the  ob- 
jeft  C,  that  you  intend  fliall  appear  on  the  outfide  of 
the  partition,  in  an  inverted  pofition ;  and  which  we 
will  fuppofe  to  be  a  flower.  Before  the  partition, 
and  beneath  the  aperture,  place  a  little  flowerpot  D, 
the  top  of  which  (hould  be  even  with  the  bottom  of 
the  aperture,  that  the  eye,  placed  at  G,  may  fee  the 
flower  in  the  fame  pofition  as  if  its  ftalk  came  out  of 
the  pot. 

Take  care  to  paint  the  fpacc  between  the  back  part 
of  the  partition  and  the  mirror  black,  to  prevent  any 
reflections  of  light  from  being  thrown  on  the  mirror  ; 
in  a  word,  fo  difpufe  the  v.  hole  that  it  may  be  as  little 
enlightened  as  poffible. 

When  a  perfon  is  placed  at  the  point  G,  he  wilt 
perceive  the  flower  that  Is  behind  the  partition,  at  the 
top  of  the  pot  at  D  ;  but  on  putting  out  his  hand  to 
pluck  it,  he  will  find  that  he  attempts  to  grafp  a  flia- 
dow. 

If  in  the  opening  of  the  partition  a  large  double 
convex  lens  of  a  fliort  focus  be  placed,  or,  which  is  not 
quite  fo  well,  a  bottle  of  clear  water,  the  image  of  the 
flower  reflcfled  thereon  will  appear  much  more  vivid 
and  diftlnft. 

The  phenomena  that  may  be  produced  by  means  WVva/Sv 
of  concave  mirrors  are  highly  curious  and  aftoniflilng. 
By  their  aid,  fpedtres  of  various  kinds  may  be  exhi- 
bited. Suppofe,  for  example,  a  perfon  with  a  drawn 
fword  places  himfelf  before  a  large  concave  mirror,  but 
farther  from  It  than  its  focus  ;  he  will  then  fee  an  in- 
verted image  of  himfelf  In  the  air,  between  him  and 
the  mirror,  of  a  lefs  fize  than  himfelf.  If  he  tteadily 
prefent  the  fword  towards  the  centre  of  the  mirror, 
an  Image  of  the  fword  will  come  out  therefrom  towards 
the  fword  in  his  hand,  point  to  point,  as  it  were  to 
fence  with  him  ;  and  by  his  puftiing  the  fword  nearer, 
the  image  will  appear  to  come  nearer  him,  and  almoft 
to  touch  his  breaft,  having  a  ftriking  effeft  upon  liim. 
If  the  mirror  be  turned  45  degrees,    or   one-elghtb. 

round, 
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round,  tlie  refle£leJ  image  will  go  out  perpendicular  to 
the  direAinn  of  thefword  prcfeiittd,and  apparentlycome 
to  another  pcrfon  placed  in  the  direftion  of  the  motionof 
the  image.  If  that  perfon  is  unacquainted  with  the  ex- 
periment, and  does  not  fee  the  original  fword,  he  will  be 
much  furprifed  and  alarmed.  This  experiment  may  be 
another  way  diverfified,  by  telling  any  perfon,  that  at 
fuch  an  hour,  and  in  fuch  a  place,  he  fiiould  fee  the  ap- 
parition of  an  abfent  or  deceafed  friend  (of  whofe  por- 
trait you  are  in  pofTefrion).  In  order  to  produce 
this  phantom,  inftead  of  the  hole  in  the  partition  AB 
in  the  lad  figure,  there  mud  be  a  door  which  opens 
into  an  apartment  to  which  there  is  a  confiderable  de- 
fcent.  Under  that  door  you  are  to  place  the  portrait, 
which  muft  be  inverted  and  (Irongly  illuminated,  that 
it  may  be  lively  reflefled  by  the  mirror,  which  muft 
be  large  and  well  polidied.  Then  having  introduced 
the  incredulous  fpeftator  at  another  door,  and  pla- 
ced him  in  the  proper  point  of  view,  you  fuddenly 
throw  open  the  door  at  AB,  when,  to  his  great  afto- 
nifhment,  he  will  immediately  fee  the  apparition  of  his 
friend. 

It  will  be  ohjcfted,  perhaps,  that  this  is  not  a  per- 
feft  apparition,  becaufe  it  is  only  vifible  at  one  puint 
of  view,  and  by  one  perfon.  But  it  (hould  be  remem- 
bered, that  it  was  an  eftablilhed  maxim  in  the  laft  cen- 
turies, that  a  fpeflre  might  be  vifible  to  one  perfon 
and  not  to  others.     So  Shakcfpeare  makes  both  Ham- 


let and  Macbeth  fee  apparitions  that  Wfre  not  vifible 
to  others  prefent  at  the  fame  time.  It  is  not  unlike, 
ly,  moreover,  that  this  maxim  took  its  rife  from  cer- 
tain apparitions  of  this  kind  that  were  raifed  by  the 
monks,  to  ferve  fome  purpofes  they  called  religious  ; 
as  they  alone  were  in  pofTcirion  of  what  little  learning 
there  then  was  in  the  world. 

Opticians  fometimes  grind  a  glafs  mirror  concave  irt 
one  direction  only,  as  it  is  faid  liingitudrnally  ;  it  is  in 
faft  a  concave  portion  of  a  cylinder,  the  breadth  of 
which  may  be  confidered  that  of  the  mirror.  A  per- 
fon looking  at  his  face  in  this  mirror,  in  the  direftion 
of  its  concavity,  will  fee  it  curioudy  diftorted  in  a  very 
lengthened  appearance;  and  by  turning  the  cylindri- 
cal mirror  a  quarter  round,  his  vifage  will  appear  di- 
ftorted  another  way,  by  an  aparent  increafe  in  width 
only.  Another  curious  and  Angular  property  attends 
this  fort  of  mirror  :  If  in  a  very  near  fituation  before 
it,  you  put  your  finger  on  the  right  hand  fide  of 
your  nofe,  it  will  appear  the  fame  in  the  mirror  ;  but 
if  in  a  dillant  fituation,  ffimewhat  bevorid  the  centre 
of  concavity,  yoil  again  look  at  your  face  in  the  mirror> 
your  finger  will  appear  to  be  removed  to  the  other  or 
left  hand  fide  of  your  nofe.  This,  though  fomething 
extraordinary,  will  in  its  caufe  appear  very  evident  from 
a  fmall  confideration  of  the  properties  of  fpherical  con- 
cave mirrors. 
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Catoptro-         CATOPTROMANCY,    KaT0Tlj,A.«vrr.«,    a  kind  of 
"•"""^y     divination  among  the  ancients  ;  fo  called,  becaufe  con - 
Cattcrthun.  f'fting  '"  the  application  of  a  mirror.     The  word  is 
»-     »  formed  from  v.^rsTlfov,  fpecultim,    "  mirror,"  and  ^av- 

T.-ia,  divlnatlo,  "  divination."  Paufanias  fays,  it  was 
in  ufe  among  the  Achaians  ;  where  thofe  who  were 
fick,  and  in  danger  of  death,  let  down  a  mirror,  or 
looking  glafs  fattened  by  a  thread,  into  a  fountain  be- 
fore the  temple  of  Ceres  ;  then  looking  in  the  glafs, 
if  they  faw  a  ghaftly  disfigured  face,  they  took  it  as  a 
fure  fign  of  death  :  on  the  contrary,  if  the  flefh  ap- 
peared frelh  and  healthy,  it  was  a  token  of  recovery. 
Sometimes  glaffes  were  ufed  without  water,  and  the 
images  of  things  future  reprefented  in  them.  See 
Gastromancy. 

CATROU,  Francis,  a  famousjcfnit,  born  at  Paris 
in  1659.  He  was  engaged  tor  12  years  in  the  Jour- 
Tial  de  TirvBux,  and  applied  himfclf  at  the  fame  time 
to  other  works,  which  diftingulfhed  him  among  the 
learned.  He  wrote  a  general  Hiftory  of  the  Mogul 
empire,  and  a  Roman  Hiftory,  in  which  he  was  aflift- 
ed  by  Father  Rouille,  a  brother  Jefuit.  Catrou  died 
in  1737  ;  and  this  laft  hiftory  was  continued  by  Rou- 
ille,  who  died  in  1 740. 

C.'\TTERTHUN,  a  remarkable  Caledonian  poft 
a  few  miles  north  of  the  town  of  Brechin  in  the  county 
of  Angus  in  Scotland.  Mr  Pennant  defcribes  it  as  of 
uncommon  ftrength.  "  It  is,  (fays  he)  of  an  oval 
form,  made  of  a  ftupendous  dike  of  loofe  white  ftones, 
whofe  convexity,    from  the  bafe  within  to  that  with- 
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out,  is  122  feet.  On  the  outfide  a  hollow,  made  by 
the  difpofition  of  the  ftones,  furrounds  the  whole.' 
Round  the  bafe  is  a  deep  ditch,  and  below  that  about 
100  yards,  are  veftiges  of  another,  that  went  round 
the  hill.  The  area  within  the  ftony  mound  is  flat ; 
the  axis,  or  length  of  the  oval,  is  436  feet,  the  tranf- 
verfe  diameter  200.  Near  the  caft  fide  is  the  foun- 
dation of  a  rectangular  building  ;  and  on  moft  parts 
are  the  foundali.  ns  of  others  fmall  and  circular  :  all 
which  had  once  their  fuperftruCtures,  the  flicker  of  the 
pofTetTors  of  the  poll :  there  is  alfo  a  hollow,  now  al- 
moft  filled  with  ftones,  the  well  of  the  place."  There 
is  another  fortification,  but  of  inferior  ilrei  gth,  in  the 
neighbourhood.  It  is  called  the  Brown  Catlerthun, 
from  the  colour  of  the  ramparts,-  which  are  compofed 
only  of  earth.  It  is  of  a  circular  form,  and  confift-s 
of  various  concentric  dikes.  On  one  fide  of  this  rifca 
a  fmall  rill,  which,  running  down  the  hiil,  has  formed  a 
deep  gully.  From  the  fide  of  the  fortrefs  is  another 
rampart,  which  extends  parallel  to  the  ril!,  and  then  re- 
verts, forming  an  additional  poft  or  retreat.  The  rr.ean- 
ing  of  the  word  Caltcr-lhun  is  Camp-toivn  ;  and  Mr 
Pennant  thinks  thele  might  probably  be  the  pofts  occu- 
jiicd  by  the  Caledonians  before  their  engagement  at  the 
foot  of  the  Grampian  mountains  with  the  celebrated 
Agricola.     See  [Hijiory  of)  Scotland. 

CATTI,  a  people  of  Germany,  very  widely  fpread, 

on  the  eaft  reaching  to  the  river  Sala,  on  tiie  north  to 

Weftphalia  ;  occupying,  befides  Hcfie,  the  Wetterau, 

and  part  of  the  tract  on  the  Rhine,  and  on  the  banks 

N  n  2  of 


Catct. 


CAT 


C     284    ] 


C    A    V 


Catt'yel- 
buni 

•I 
Catulli;9. 


of  the  river  Lohne.     The  Hercyiuan  forefl  began  and 
ended  in  their  country. 

CATTIVELLAUNT,  anciently  a  people  of  Bii- 
taiii,  ftaled  in  the  countfy  which  is  now  divided  irto 
the  coiinties  of  Hertford,  Bedford,  and  Bueks.  The 
name  of  this  ancient  Britifh  people  is  written  in  feveral 
difterent  ways  by  Greek  and  Roman  authors,  being 
fometimes  called  Catti,  Cafill,  Catticulcani,  Cattiduda- 
ni,  Cattitludani,  fi;c.  That  they  were  of  Belgic  origin 
cannot  be  doubted  ;  and  it  is  not  improbable  that  they 
derived  their  name  of  Catti  from  the  Belgic  word 
Katten,  which  fignifies  ilhiftrious  or  noble,  and  that 
the  addition  of  VellaunI,  whicii  means  on  the  banks  of 
rivers,  might  be  given  them  after  their  arrival  in  Bri- 
tain, as  defcriptive  of  the  fituation  of  their  country. 
However  this  may  be,  the  Cattivellauni  fonned  one  of 
the  moil  brave  and  warlike  of  tlie  ancient  Britifh  na- 
tions when  Caefar  invaded  Britain,  and  long  after, 
Caflibelanus,  their  prince,  was  made  commander  in 
chief  of  the  confederated  Britons,  not  only  on  account 
of  his  own  perfonal  qualities,  but  alfo  becaufe  he  was 
at  the  head  of  one  of  their  braveft  and  moft  powerful 
tribes.  In  the  interval  between  the  departure  of  Cse- 
far  and  the  next  invafion  under  Claudius,  the  Cattivel- 
launi had  reduced  feveral  of  the  neighbouring  ftates  un- 
der  their  obedience  ;  and  they  again  took  the  lead  in 
oppofition  to  the  Romans  at  their  fecond  invafion,  un- 
der their  brave  but  unfortunate  Prince  Caraftacus. 
The  country  of  the  Cattivellauni  was  much  frequent- 
ed and  improved  by  the  Romans,  after  it  came  under 
their  obedience.  Verulamium,  their  capital,  which 
fiood  near  where  St  Alban's  now  Hands,  became  a  place 
of  great  confideration,  was  honoured  with  the  name 
and  privileges  of  a  municipium  or  free  city,  and  had 
magillrates  after  the  model  of  the  city  of  Rome.  This 
place  was  taken  and  almoll  deftroyed  by  the  infurgents 
under  Boadicea  ;  but  it  was  afterwards  rebuilt,  reilored 
to  its  former  fplendour,  and  furroundcd  with  a  (Irong 
wall,  fome  veftiges  of  which  are  ftill  remaining.  Du- 
rocobriva:  and  Magiavintum,  in  the  iecond  iter  of  An- 
toninus, were  probably  Dunllable  and  Fenny  Strat- 
ford, at  which  places  there  appear  to  have  been  Ro- 
man ftations.  The  Salense  of  Ptolemy,  a  town  in  the 
country  of  the  Cattivellauni,  was  perhaps  fituated  at 
Salndy  in  Bcdfordfhire,  where  feveral  Roman  antiqui- 
ties have  been  found.  There  were,  befides  thefe,  fe- 
veral other  Roman  forts,  ftations,  and  towns  in  this 
country,  which  it  would  be  tedious  to  enumerate.  The 
territories  of  the  Cattivellauni  made  a  part  of  the  Ro- 
inan  province  called  Britannia  Prima. 

CATTLE,  a  colleftive  word,  which  fignifies  the 
fourfooted  animals,  whicli  ferve  either  for  tilling  the 
ground,  or  for  food  to  tnan.  They  are  dillinguiihed 
into  large  or  black  cattle  ;  and  into  fmall  cattle  :  of 
the  former  are  horfes,  bulls,  oxen,  cows,  and  even 
calves,  and  heifers  ;  amongft  the  latter  are  rams,  ewes, 
fiieep,  lambs,  goats,  kids,  &c.  Cattle  are  the  chief 
ftock  of  a  farm  :  they  who  deal  in  cattle  are  ftyled 
graziers. 

CATULLUS,  Caius  Valerius,  a  Latin  poet, 
born  at  Verona,  in  the  year  of  Rome  666.  The  har- 
mony of  his  numbers  acquired  him  the  efteem  and 
friendfhip  of  Cicero,  and  other  great  men  of  his  time. 
Many  of  his  poems,  however,  abound  with  grofs  obfce- 
nitles.     He  wrote  fatirical  verfes  againil  Ciefar,  under 


the  name  of  Marmoro.     He  fpent  his  whole  life  in  a      Co« 
ftate  of  poverty  ;   and  died  in  tiie  flower  of  his  age  and  H 

the  height  of  his  reputation.     Jofeph  Scaliger,  Padeiat,  <^'"^3lcar.t«. 
Muret,   and   Ifaac  Voffius,  have  written  learned  notes  ' 

on  this  poet. 

CATZ,  James,  a  great  civilian,  politician,  and 
Dutch  poet,  was  born  at  Browerfhaven,  In  Zealand, 
in  the  year  I577.  After  having  made  feveral  voy- 
ages, he  fixed  at  Middleburg  ;  and  acquired  by  ills 
pleadings  fuch  reputation,  that  the  city  of  Don  chofe 
him  for  Its  penfionary  ;  as  did  alfo,  fome  time  after, 
that  ot  Middleburg.  In  1634,  he  was  nominated  pen- 
fionary of  Holland  and  Well  Frieflaiid  ;  and  in  1648, 
he  was  elefted  keeper  of  the  feai  of  the  fan;e  ftate,  and 
ftadthohier  of  the  fiefs  :  but  fome  time  after,  he  re- 
figned  thefe  emp'oymcnts,  to  enjoy  the  rcpofe  which 
his  advanced  age  demanded.  As  the  poft  of  grand 
penfionary  had  been  fatal  to  alnioft  all  thofe  who  had 
enjoyed  it,  from  the  beginning  of  the  republic  till  that 
time,  Catz  delivered  up  his  charge  on  his  knees,  be- 
fore the  whole  affenibly  of  the  ftates,  weeping  for  joy, 
and  thanking  God  for  having  prcferved  him  from  the 
inconveniences  that  feemed  attached  to  the  duties  of 
that  office.  But  though  he  was  refolved  to  fpcnd  the 
reft  of  his  days  In  repole,  the  love  of  his  country  en- 
gaged him  to  comply  with  the  defires  of  the  ftate,  who 
importuned  him  to  go  on  an  embaiTy  to  England,  in 
the  delicate  conjundture  in  whicii  the  republic  found 
itfelf  during  the  proteftorate  of  Cromwell.  At  his 
return,  he  retired  to  his  fine  country  feat  at  Sorgvliet, 
where  he  lived  in  tranquillity  till  the  year  1660,  in 
which  he  died.  He  wrote  a  great  number  of  poems 
in  Dutch  ;  moft  of  which  are  on  moral  iubjetls,  and  ta 
efteemed,  that  they  have  been  often  printed  in  all  the 
different  fizes  ;  and,  next  to  the  Bible,  there  is  no  work 
fo  highly  valued  by  the  Dutch. 

CATZENELLIBOGEN,  a  town  of  Germany,  in 
the  lower  part  of  the  upper  circle  of  the  Rhine,  with 
a  ftrong  caftle.  It  is  capital  of  a  county  of  the  fame 
name.      E.  Long.  7.  3S.  N.  Lat.  50.  20. 

CAVA,  ill  AtiLitomt,  the  name  of  a  vein,  the  largell 
in  the  body,  terminating  in  the  right  ventricle  of  the 
heart.     See  Anatomy  Index. 

Cava,  a  confiderable  and  populous  town  of  Italy, 
in  the  kingdom  of  Naples,  and  in  the  Hither  Principa- 
to,  with  a  bilhop's  fee.  It  is  fituated  at  the  foot  of 
Mount  Metelian,  in  E.  Long.  I5.*5.   N.  Lat.  40.  40. 

CAVAILLAN,  a  town  of  France,  In  the  depart- 
ment of  Vauclufe,  and  formerly  a  bilhop's  fee.  It  is 
fituated  on  the  river  Durance,  in  a  fertile  and  plealant 
country,  and  20  miles  fouth-caft  of  Avignon.  E.Long. 
4.  17.   N.  Lat.  43.  52. 

CAVALCADE,  a  formal  pompous  march  or  pro- 
ceflion  of  horfemen,  equipages,  &c.  by  way  of  parade 
or  ceremony,  to  grace  a  triumph,  public  entry,  or  the 
like. 

CAVALCADOUR,  or  Cavalcadkur,  ancient- 
ly denoted  a  riding  mafter  ;  but  at  prei'ent  is  dilufed 
in  that  fenfe,  and  only  employed  to  denote  a  fort  of 
equerries  or  officers  who  ha.ve  the  direction  of  princes 
ftables.  -  The  French  fay,  ecuycr  cavalcadeur  of  the 
king,  the  duke  of  Orleans,  S:c.  Menage  writes  it  ca- 
valcadour,  and  derives  it  from-  the  Spaniftl  ca'calgudor, 
a  horfeman. 

CAVALCANTE,  Guido,  a  nobleman  of  Florence 

in 
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Cavilier    in  the  Tjth  century,   who  having  followed  the  party 

II         of  the  Guelphs,  experienced  tiie  changeablentfs  ot  for- 

Cavalry.    t,i,ie,     J^g  fhovved  great   ibe[igth  of  mind  in  his  mif- 

"  fortunes,  and   never  neglefted   to  improve  his  talents. 

He  wrote  a  tri.'atiff   in   Italian  corcerning  ilyle,  and 

fome  verfes  which  are  elleemed.      His  poem  on   the 

love  of  this  world  has  been  commented  on  by  fevcral 

learned  men. 

CAVALIER,  a  horfeman,  or  perfon  mounted  on 
horfeback  :  efpeclally  if  he  be  armed  withal,  and  have 
a  military  appearance. 

Anciently  the  word  was  reftrained  to  a  knight,  or 
riiles.  The  French  ilill  ufe  Chivahcr  in  the  fame 
fenfe. 

CAVALIER,  confidered  as  a  faftion.  See  Britain, 
N°  1C9. 

Cavalier,  in  fortification,  an  elevtrtion  of  earth  of 
differeat  ihapes,  fituated  ordinarily  in  the  gorge  of  a 
baftioii,  bordered  with  3  parapet,  and  cut  into  more 
or  lefs  embrafures,  according  to  the  capacity  of  the 
cavalier.  Cavaliers  are  a  double  defence  for  the  faces 
of  the  oppofite  baltion  :  they  defend  the  ditch,  break 
the  befiegers  galleries,  command  the  traverfes  in  diy 
moats,  icour  the  falient  angle  of  the  counterfcarp, 
where  the  befiegers  have  their  counter  batteries,  and 
enfilade  the  enemy's  trenches,  or  oblige  them  to  mul- 
tiply their  parallels  :  they  arc  llkewifc  very  ferviccable 
in  defending  the  breach  and  the  retrenchments  of  the 
befieged,  and  can  very  much  incommode  the  intrench- 
ments  which  the  enemy  make,  being  lodged  in  the 
baftion. 

Cavalier,  in  the  manege,  one  that  underftands 
horfes,  and  is  pradtifcd  in  the  art  of  riding  them. 

CAVALIERI,  BoNAVENTURE,  an  eminent  ma- 
thematician in  the  17th  century,  a  native  of  Milan,  and 
a  friar  of  the  order  of  the  Jcfuati  of  St  Jerome,  was 
profeffbr  of  the  mathematics  at  Bologna,  where  he  pub- 
liihed  feveral  mathematical  books,  particularly  the 
"  Method  of  Indivifibles."  He  was  a  fcholar  of  Ga- 
lileo. His  JDiredonum  generale  Uranomctrlcum  con- 
tains great  variety  of  moft  ufeful  pradlices  in  trigono- 
metry and  adronomy.  His  trigonometrical  tables  in 
that  work  are  excellent. 

CAVALRY,  a  body  of  foldiers  that  charge  on 
horfeback.  The  word  comes  from  the  French,  ca- 
■Valerie,  and  that  from  the  corrupt  Latin,  caballus,  a 
horfe. 

The  Roman  cavalry  confifted  wholly  of  thofe  cal- 
led equites,  or  knights,  who  were  a  diftinft  order  in  the 
diftribution  of  citizens. — The  Grecian  cavalry  were  di- 
vided into  cataphraBie  and  non  cataphra8a,  i.  e.  into 
heavy  and  light  armed.-  Of  all  the  Greeks,  the  Thef- 
falians  excelled  moil  in  cavalry.  The  Lacedxmonians, 
inhabiting  a  mountainous  country,  were  but  meanly 
furniihed  with  cavalry,  till,  carrying  their  arms  into 
other  countries,  they  found  great  occafion  for  horfes 
to  fupport  and  cover  their  foot.  The  Athenian  caval- 
ry, for  a  coniidcrable  time,  confifted  only  of  96  horfe- 
men  :  after  expelling  the  Pcrfians  out  of  Greece,  they 
increaftd  the  number  to  300;  and  afterwards  to  J2O0, 
■which  was  the  higheft  pitcli  of  the  Atlicman  cavalry. 
The  Turkifh  cavalry  confills  partly  of  Saphis,  and 
partly  of  horfemen  raifcd  and  maintained  by  the  Zaims 
and  Timariots. 

The  chief  ufe  of  the  cavahy  is  to  make  frequent 
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excurfions  to  difturb  the    enemy,    intercept  liis  e«n.     tiras 
voys,  and  deltroy  the  country  :  in  battle  to  fupport         II 
and  cover  the  foot,  and  to  "break  through  and  difor-  *^ 

dcr  the  enemy  ;  alfo  to  fccure  the  retreat  of  the  foot.  ' 
Formerly,  the  manner  of  fighting  of  the  cavalry  was, 
after  firing  tlieir  piltols  or  carabinea,  to  wheel  off,  to 
give  opportunity  for  loading  again.  Guftavus  Adol- 
phus  is  fald  to  have  fir(l  taught  the  cavahy  to  charge 
through,  to  march  ftraight  up  to  the  enemy,  with  the 
fword  drawn  in  the  bridle  hand,  and  each  man  having 
fired  his  piece,  at  the  proper  diftance,  to  betake  him- 
fclf  to  his  fword,  and  charge  the  enemy  as  was  found 
moft  advantageous. 

CAVAN,  a  town  of  Ireland,  and  capital  of  a  coun. 
ty  of  the  fame  name,  in  the  province  of  Ulfter,  fituated 
in  W.  Long.  6.  32.  N.  Lat.  54.  o. 

Cavan,  a  county  of  Ireland,  47  miles  in  length 
and  23  in  breadth  ;  is  bounded  on  the  eaft  by  Mona- 
ghan,  and  on  the  fouth  by  Longford,  Wcft-Meath,  and 
Eall-Meath.  It  has  but  two  towns  of  any  note,  viz. 
Cavan  and  Kilmore.  It  fends  five  members  to  parlia- 
ment ;  two  for  the  county,  two  for  Cavan,  and  one  for 
Kilmore.  It  contains  upwards  of  80CO  houfes,  37  pa- 
ridiea,  feven  baronies,  and  two  boroughs. 

CAUCASUS,  the  name  of  a  very  high  mouatain  of 
Afia,  being  one  of  that  great  ridge  which  runs  between 
the  Black  and  Cafpian  feas.  Sir  John  Chardin  de- 
fcribes  this  as  the  higheft  mountain,  and  the  moft. 
difficult  to  pafs,  of  any  he  had  feen.  It  has  frightful 
precipices,  and  in  many  places  the  roads  are  cut  out  of 
the  folid  rock.  At  the  time  he  paiTtd  it,  the  moun- 
tain was  entirely  covered  with  fnow  ;  fo  that,  in  many- 
places,  his  guides  behoved  to  clear  the  way  with  (ho- 
vels. The  mountain  is  36  leagues  over,  and  the  fum- 
mit  of  it  eight  leagues  in  breadth.  The  top  is  perpe- 
tually covered  with  fnow  ;  and  our  traveller  relates, 
that  the  two  laft  days  he  feemed  to  be  in  the  clouds, 
and  was  not  able  to  fee  20  paces  before  him.  Except- 
ing the  very  top,  however,  all  the  parts  of  Mount 
Caucafus  are  extremely  fruitful  ;  abounding  in  honey, 
corn,  fruits,  hogs,  and  large  cattle.  The  vines  twine 
about  the  trees,  and  rife  fo  high,  that  the  inhabitants 
cannot  gather  the  fruit  from  the  uppermoft  branches. 
There  are  many  ftreams  of  excellent  water,  and  a 
vail  number  of  villages.  The  inhabitants  are  for  the 
moft  part  Chriftians  of  the  Georgian  church.  They 
have  fine  complexions,  and  the  women  are  very 
beautiful. — In  the  winter  they  wear  fnow  fhoes  ia 
the  form  of  rackets,  which  prevent  their  finking  in 
the  fnow,  and  enable  them  to  run  upon  it  v^ith  great 
fwittnefs. 

CAUDEBEC,  a  rich,  populous,  and  trading  town, 
in  Normandy,  and  capital  of  th?  territory  of  Caux. 
It  is  feated  at  the  foot  of  a  mountain  near  the  river 
Seine,  in  E.  Long.  o.  46.  N.  Lat.  40.  30. 

CAUDEX,  by  Malpighi  and  other  botanifts,  is 
iifed  to  fignify  the  ftem  or  trunk  of  a  tree  ;  by  Lin- 
nseus,  the  ftock  or  body  of  the  root,  part  of  which 
afcends,  part  dcfcends.  The  afcending  part  raifes  it- 
fclf  gradually  above  ground,  ferving  frequently  for  a 
trunk,  and  correlponds  in  fome  meafure  to  the  cau' 
dex  of  former  writers ;  the  dcfcending  part  ftrikes 
gradually  downward  into  the  ground,  and  puts  forth 
radicles  or  fmall  fibres,  which  are  the  principal  and 
eflential  part   of  every  root.      The  defcendiog  cau- 

dfx 
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C«ud!ur,  dpx  thercfoie  corrtTponds  to  tlic  radix  of  oilier  bo- 
Cave,  taniils.  Agreeably  to  this  idea,  Liii'.iKus  confiders 
•  trees  and  fluubs  as  roots  above  ground  ;  an  opinion 
which  is  coni'irmcd  by  a  well  known  fac>,  that  trees, 
when  inverted,  put  forth  leaves  from  tiie  tlel'cending 
caudcx,  and  radicles  or  roots  from  the  aicending.  For 
the  varieties  in  the  defcending  cauJex,  fee  the  article 
Radix. 

CAUDIUM,  in  Ancient  Geography,  a  town  of  Sam. 
Ilium,  on  the  Via  Appia,  between  Calatia  and  Bene- 
ventum  :  Caudinus,  the  epithet.  The  CaucJlnx  Fur-  • 
L\r,  FurcatiCt  were  memorable  by  the  difgrace  of  the 
Romans  ;  being  fpears  difpofed  in  the  form  of  a  gal- 
lows  under  which  pfifoners  of  war  were  made  to  pafs, 
and  gave  name  to  a  defile  or  narrow  pafs  near  Cr.u- 
dium  (Livy)  ;  where  the  Samnitcs  obliged  the  Ro- 
man army  and  the  two  confuls  to  lay  down  their  arms 
and  pafs  under  the  gallows,  or  yoke,  as  a  token  of  fub- 
jcftion. 

CAVE,  any  large  fubterraneous  liollo,v.  Thefe 
■were  undoubtedly  the  primitive  habitations,  before 
men  began  to  build  edifices  above  ground.  The  pri- 
mitive method  of  burial  was  alfo  to  repofite  the  bodies 
in  caves,  which  feems  to  have  been  the  origin  of  cata- 
combs. They  long  continued  the  proper  habitations 
of  ibepherds.  Among  the  Romans,  caves  (antra) 
ufed  to  be  confecrated  to  nymphs,  who  were  wor- 
ihipped  in  caves,  as  other  gods  were  in  temples.  Tlie 
Perfians  alfo  worihipped  their  god  Mithras  in  a  natu- 
lal  cave  confecrated  for  the  purpofe  by  Zoroafter. 
The  cave  of  the  nymph  Egeria  is  Ilill  fliown  at  Rome. 
Kircher,  after  Gaifarellus,  enumerates  divers  fpecies 
of  caves  ;  as  divine,  natural,  &c. — Of  natural  caves 
ionk  are  poflelTed  of  a  medicinal  virtue,  as  the  Grot- 
to de  Serpente  ;  others  are  poifonous  or  mephitical  ; 
fome  are  replete  with  metalline  exhalations,  and  others 
vvith  waters.  Divine  caves  were  thofe  faid  to  affeft 
the  human  mind  and  paffions  In  various  ways,  and 
even  to  infpire  with  a  knowledge  of  future  events. 
Such  were  the  facred  caverns  at  Delphi  which  in. 
i'plred  the  Pythia  ;  the  Sibyl's  cave  at  Cunia:,  ftill 
(liown  near  the  lake  Avernus  ;  the  cave  of  Tropho- 
uius,   S:c. 

Cav£,  Dr  W.lliam,  a  learned  Engliih  divine,  born 
■M)  1637,  educated  in  St  John's  College,  Cambridge  ; 
and  fucceflively  minlller  of  Hafsrly  in  Oxfordlliire,  All- 
hallows  the  Great  in  London,  and  of  Jflington.  He 
became  chaplain  to  Charles  II.  and  in  1684  was  inllall- 
ed  a  canon  of  Windfor.  He  compiled  the  Lives  of  the 
Prlmtive  Fathers  in  the  three  jirjl  Centur'us  of  the  Churchy 
which  is  elleemed  a  very  ufctul  work  ;  ana  H'lflor'ia  Li- 
teraria,  &c.  in  which  he  gives  an  exacl  account  of  all 
who  had  written  for  or  againfl  Chrillianlty  from  the 
time  of  C'.irill  to  the  14th  century  :  which  works  pro- 
duced a  very  warm  dilpute  between  Dr  Cave  and  M. 
Le  Clerc,  who  was  then  writing  his  Bibliotheque  Uni- 
%<erfelle  in  Holland,  and  who  charged  the  duttor  with 
partiality.     Dr  Cave  died  in  17  13. 

Cave,  F.divard,  printer,  celebrated  as  the  projector 
of  the  Gentleman's  ALiGAZinE, — the  fii  (I  publication  of 
the  fpecies,  and  lince 

The  fruitful  mother  of  a  thoufand  more, 

was  born  in  1651.     His  father  being  difappolnted  of 
iome  fmaU  family  expectations,   was  reduced  to  fol- 


low  the  trade  of  fhoemaker  at   Rugby  in  WarwicI:-      Cave, 


fhire.     The  free  fchool  of  this  place.  In  which  his  fon <f 

had,  by  the  rules  of  its  foundation,  a  right  to  be  in- 
flrudcdj  was  then  In  high  reputation,  under  the  Rev. 
Mr  Holyock,  to  whofe  care  moll  of  the  neighbouring 
families,  even  of  the  higheft  rank,  Intrufted  their  fons. 
He  had  judgment  to  difcover,  and  for  fome  time  ge- 
nerofity  to  encourage,  the  genius  of  yourig  Cave  ;  and 
was  fo  well  pleafed  with  his  quick  progrefs  in  the 
fchool,  that  he  declared  his  refolution  to  breed  him 
for  the  unlvcrfity,  and  recommend  him  as  a  fervltor  to 
fome  of  his  fcholars  of  high  rank.  But  profper'ty 
which  depends  upon  the  caprice  of  others,  is  of  (liorc 
duration.  Cave's  fuperiority  In  literature  exalted  him 
to  an  Invidious  familiarity  with  boys  who  »vere  far 
above  In'm  In  rank  and  expeftations  ;  and,  as  in  un- 
equal afrociatlouj  it  always  happens,  whatever  unlucky 
prank  was  played  was  imputed  to  Cave.  When  any 
mifchlef,  great  or  fmall,  was  done,  though  perhaps 
others  boafted  of  the  flratagem  when  It  was  fuccefsful, 
yet  upon  deteftion  or  mllcarrlage,  the  fault  was  fure  to 
fall  to  poor  Cave.  The  harfli  treatment  he  experien- 
ced trom  this  fource,  and  which  he  bore  for  a  while, 
made  him  at  lad  leave  the  fchool,  and  the  hope  of  3 
literary  education,  to  feek  fome  other  means  of  gain 
Ing  a  livelihood. 

He  was  firft  placed  with  a  colleftor  of  the  excife  j 
but  the  Infolence  of  his  miftrefs,  who  employed  him 
In  fervile  drudgei-)-,  quickly  difgufted  him,  and  he  went 
up  to  London  In  quell  of  more  fultable  employmtnt. 
He  was  recommended  to  a  timber  merchant  at  the 
Bankfide  :  and  while  he  was  there  on  liking,  is  faid  to 
have  given  hopes  of  great  mercantile  abilities  :  but  this 
place  he  foon  left  ;  and  was  bound  apprentice  to  Mr 
Collins,  a  printer  of  fome  reputation,  and  deputy  alder- 
man. This  was  a  trade  for  which  men  were  formerly 
qualified  by  a  literary  education,  and  which  was  plea- 
fmg  to  Cave,  becaufe  it  furnlfhed  fome  employment  for 
his  fcholalllc  attainments.  Here,  therefore,  he  refol- 
ved  to  fettle,  though  his  mailer  and  miftrefs  lived  in 
perpetual  dilcord,  and  their  houfe  was  therefore  no 
comfortable  habitation.  From  the  inconveniences  of 
thefe  domellic  tumults  he  was  foon  releafed,  having  In 
only  two  years  attained  fo  much  f]<Ill  in  his  art,  and 
gained  fo  much  the  confidence  of  his  mafter,  that  he 
was  fent  without  any  fuperintendant  to  conduA  a 
printing  houfe  at  Norwich,  and  publllh  a  weekly  pa- 
per. In  this  undertaking  he  met  with  fome  oppclition, 
which  produced  a  public  controverfy,  and  procured 
young  Cave  the  reputation  of  a  writer. 

His  mailer  died  before  his  apprentlceflilp  was  ex- 
pired, and  he  was  not  able  to  bear  the  perverfeiiefs  of 
his  miftrefs  He  therefore  quitted  her  houfe  upon  a 
ftlpulatcd  allowance,  and  married  a  young  widow,  with 
whom  he  lived  at  Bow.  When  his  apprentlrcfhip  was 
over,  he  worked  as  a  journeyman  at  the  printlng-houfc 
of  Mr  Barbar,  a  man  much  diftinguiflied  and  employ- 
ed by  the  Tories,  whofe  principles  had  at  that  time  fo 
much  prevalence  with  Cave,  that  he  was  for  fome 
years  a  writer  in  Mift's  Jour'al.  He  afterw  ait  8  ob- 
tained by  his  wife's  intercll  a  fmall  place  In  the  poft- 
office  ;  but  ftill  continued,  at  his  intervals  of  attend- 
ance, to  excrcile  his  trade,  or  to  employ  hlmfclf  with 
fome  typographical  bufinels.  He  corredted  the  Gra- 
dut  ad  Parnajfum ;  and  was  liberally  rewarded  by  the  , 
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Company  of  Stationers,  lie  wrote  an  Account  of  tlic 
Criminals,  which  ImJ  for  fome  time  a  C()nrKleraI)lc  file; 
2nd  publiflicd  many  little  pamphkts  that  acciik'iit 
brought  into  his  hands,  of  which  it  would  be  very  dif- 
iicult  to  recover  the  memory.  By  the  corrcfpondeiice 
vhich  his  place  in  the  poft-ofEcc  facilitated,  he  pro- 
cured a  country  nevvfpaper,  and  fold  tlieir  intelli^jeiice 
to  a  journalill  in  I,nndon  for  a  jruinta  a-week.  He 
was  afterwards  railed  to  the  ofiicc  of  clerk  of  the 
franks,  in  which  he  adled  with  great  fpirit  and  firm- 
ncfs ;  and  often  (lopped  franks  which  were  given  by 
members  of  parliament  to  their  friends,  becaufe  he 
thought  fuch  extenlion  of  a  peculiar  right  illegal.  This 
railed  many  complaints  :  and  the  influence  that  was 
exerted  againft  him  procured  his  ejedlment  from  office. 
He  had  now,  however,  collcfted  a  fum  fufficient  for  the 
purchafe  of  a  fmall  printing  office,  and  began  the  Gen- 
tleman's Magazine  ;  an  undertaking  to  which  he  owed 
the  affluence  in  which  he  palTed  the  laft  20  years  of  his 
life,  and  the  large  fortune  which  he  left  behind  him. 
^Vhen  he  formed  the  projeiS,  he  was  far  from  expefting 
the  fucctfs  which  he  found  ;  and  others  had  fo  little 
profpeft  of  its  confequence,  that  though  he  had  for  fe- 
veral  years  talked  of  his  plan  among  printers  and 
bookfcllers,  none  of  them  thought  it  worth  the  trial. 
That  they  were  not  (fays  Dr  Johnfon)  reftrained  by 
their  virtue  from  the  execution  ot  another  man's  defign, 
was  fufficiently  apparent  as  foon  as  that  defign  began  to 
be  gainful  ;  for,  in  a  few  years,  a  multitude  of  maga- 
zines arofe,  and  perifhed  ;  only  the  London  Magazine, 
fupported  by  a  powerful  ad'ociation  of  bookfcllers,  and 
circulated  with  all  the  art  and  all  tlie  cunning  of  trade, 
exempted  itfclf  from  the  general  fate  of  Cave's  inva- 
ders, and  obtained  though  not  an  equal,  yet  a  conlide- 
rable  fale. 

Cave  now  began  to  afpire  to  popularity  ;  and  be- 
ing a  greater  lover  of  poetry  than  any  other  art,  he 
fometimes  ofTered  fubjecls  for  poems,  and  propofed 
prizes  for  the  belt  performers.  The  firft  prize  was  ?:1. 
for  which,  being  but  newly  acquaitited  with  wealth, 
and  thinking  the  inflnence  of  50I.  extremely  great,  he 
cxpefted  the  firfl  authors  of  the  kingdom  to  appear 
as  competitor?,  and  olFcred  the  allotment  of  the  prize 
to  the  univerfities.  But,  when  the  time  came,  no  name 
was  feen  among  the  writers  that  had  been  ever  feen 
before  ;  and  the  univerfities  and  feveral  private  men  re- 
jefted  the  province  of  affigiiing  the  prize.  The  deter- 
mination was  then  left  to  13r  Cromwell  Mortimer  and 
Dr  Birch  ;  and  by  the  latter  the  award  was  made, 
which  may  be  feen  in  Gent.  Mag.  vol.  vi.  p.  59. 

Mr  Cave  continued  to  improve  his  Magjzine,  and 
had  the  fatisfaction  of  feeing  its  fuccefs  proportionate 
to  his  diligence,  till  in  1751,  his  wife  died  of  an  ailhma. 
He  feemed  not  at  fu  il  much  affedled  by  her  death,  but 
in  a  few  days  loft  his  fleep  and  his  appetite,  which  he 
never  recovered;  After  having  lijjgcred  about  two 
years,  with  many  vicilFitudes  of  amendment  and  relapfe, 
lie  fell  by  drinking  acid  liquors  iiito  a  diarrhoea,  and 
afterwards  into  a  kind  of  lethargic  infenlibility  ;  and 
died  Jan.  10.  1734,  having  juft  concluded  the  23d  an- 
nual colUftion. 

CAVEARE.     See  Caviare. 

CAVEAT,  in  Lit-u.\  a  kind  of  procefs  in  the  fpiri- 
tual  courts,  to  ftop  the  proving  of  a  will,  the  ^ranting 
tithes  of  admiuiftration,  &c.   to  the  prejudice  of  an- 
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other.      It  is  alfo  uftd  to  ftop  the  inftitution  of  a  clerk  Civeating 
to  a  benefice.  H 

CAVEATIXG,    in    Fau'in^,    is  the    fliifting   the  ^ 
fword  from  one  fide  of  that  of  your  adverfary  to  the 
other. 

CAVEDO,   in    Commerce,  a  Portuguefe  long   mea- 
fure,  equal  to  27,'?'.*^  Englilh  inches. 

CAVENDLSH,  Thomas,  of  Suffolk,  the  fecond 
Enghfiininn  that  failed  routid  the  globe,  was  defccnded 
from  a  noble  family  in  Devonlhire.  Having  difiipated 
his  fortune,  he  refulved  to  repair  it  at  the  cxpence  of 
the  Spaniaids.  He  failed  from  Plymouth  witli  two 
fmall  fhips  in  July  1586  ;  pafTed  through  the  ftraits  of 
Magellan  ;  took  many  rich  prizes  along  the  coafts  of 
Clu'li  and  Peru  ;  and  near  C.ilifornia,  pofilffed  himfclf 
of  the  St  Ann,  an  Acapidco  (liip,  with  a  cargo  <if  im- 
menfe  value.  He  completed  the  circumnavigation  of 
the  globe,  returning  home  round  the  Cape  of  Good 
llupe,  and  reached  Plymouth  again  in  September 
15S8.  On  his  arrival,  it  is  faid  that  his  folJiers  and 
failors  were  clothed  in  filk,  his  fails  were  damatk,  and 
his  top-maft  was  covered  with  cloth  of  gold.  His  ac- 
quired riches  did  not  laft  long  :  he  reduced  himfclf,  in 
1591,  to  the  expedient  of  another  voyage;  which  was 
far  from  being  fo  fuccefbful  as  the  former  ;  he  went  no 
farther  than  the  ftraits  of  Magellan,  where  the  weather  ' 
obliging  him  to  return,  he  died  of  grief  on  the  coai': 
of  Brafil. 

Cavendish,  S'lr  IVilUam,  defcended  of  an  ancient 
and  honourable  family,  was  born  about  the  year  i  ;oy,. 
the  fecond  fon  of  Thomas  Cavendifti  of  Cavendilli  in 
Sun"idk,  clerk  of  the  pipe  in  the  reign  of  Heni7  VIII. 
Having  had  a  liberal  education,  he  was  taken  into  the 
family  of  the  great  Cardinal  Wolfey,  whom  he  ferved 
in  the  capacity  of  gentleman-uflier  of  the  chamber, 
when  that  fuperb  prelate  maintained  the  dignity  of  a 
prince.  In  1527,  he  attended  his  matter  on  his  fplen- 
did  embafiy  to  France,  returned  with  him  to  England, 
and  was  one  of  the  few  who  continued  faithful  to  him 
in  his  difgrace.  Mr  Cavendifh  was  with  him  when 
he  died,  and  delayed  going  to  court  till  he  had  pei-- 
formed  the  laft  duty  of  a  faithful  fervant  by  feeing  his 
body  decently  interred.  The  king  was  fo  far  from 
difapproving  of  his  conduft,  that  he  immediately  took 
him  into  his  houfehold,  made  him  treafurer  of  his 
chamber,  a  privy  eounfcllor,  and  afterwards  conferred 
on  him  the  order  of  knighthood.  He  was  alfo  ap- 
pointed  one  of  the  commillloners  for  taking  the  fur- 
render  of  religious  houfes.  In  1540,  he  was  nominated 
one  of  the  auditors  of  the  court  of  augmentations,  and 
foon  after  obtained  a  grant  of  feveral  confiderable 
lordftiips  in  Hertfordfiiire.  In  the  reign  of  Edvraid  VI.  . 
hi'-  eftates  were  much  increafed  by  royal  grants  in  fevcn 
different  counties  ;  and  he  appears  to  have  continued 
iii  high  favour  at  court  during  the  reign  of  Oueen 
Mary.  He  died  in  the  year  1557.  He  was  the  foun- 
der of  Chatfworth,  and  anceftor  of  the  dukes  of  De- 
vonlhire.  He  wrote  "  The  life  and  death  of  Cardinal 
Wolfey  ;"  printed  at  London  in  1607  ;  reprinted  in 
!  7c6,  under  ihe  tiilc  of  "  Memoirs  of  the  great  favour- 
ite Cardinal  Wolfey." 

Cavendish,  Wtll'uim,  duke  of  Newcaftle,  grandfon 
of  Sir  William  Cavendifli,  was  born  in  1592.  In 
1610,  he  was  made  knight  of  the  Bath;  in  162;, 
raifed  to  the  dignity  of  a  peer,  by  the  title  of  BaroB 
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CaTer.,!:ii.  Ogle,  and  Vifcount  Mansfield  ;  and  Jn  tlie  third  year 
»  of  Kinir   Charirs   1.   created  eail  of  NeivcalUe    upon 

Tyne,  and  Baion  Cavendifh  of  Bolcfovcr.  He  W33 
after  this  made  governor  to  the  prince  of  Walts,  af- 
terwards Charles  II.  When  the  tirft  troubles  broke 
out  in  Scotland,  and  the  king's  treaiury  was  but  indif- 
ferently provided,  he  contributed  ten  tlioufand  pounds, 
and  alfo  raifed  a  troop  of  horfe,  confiding  of  about 
two  hundred  knights  and  gentlemen,  who  ferved  at 
their  own  charge,  were  commanded  by  the  earl,  and 
'honoured  with  the  title  o(  the  prince' j  troop.  He  had 
after  this  the  comnnand  of  the  northern  counties;  and 
was  conftituted  general  and  commander  in  chief  of  all 
the  forces  that  might  be  raifed  north  of  Trent,  and  of 
feveral  counties  fouth  of  that  river.  He  afterwards 
raifed  an  army  of  eight  thoufand  horfe,  foot,  and  dra- 
goons ;  with  which  he  took  fome  towns,  and  gained 
feveral  important  viftories.  On  this  he  was  advanced 
to  the  dignity  of  marquis  of  Newcaftle  ;  but  his  ma- 
jelly's  affairs  being  totally  ruined  by  the  ralhnefs  of 
Prince  Rupert,  he,  with  a  few  of  the  principal  officers 
of  the  army,  went  abroad,  and  ftaid  for  fome  time  at 
Paris  ;  where,  notwithflanding  the  vail  eftate  he  had 
when  the  civil  war  broke  out,  his  circumllances  were 
now  fo  bad,  that  himfclf  and  wife  were  reduced  to  the 
ncceffity  of  pawning  their  clothes  for  a  dinner.  He 
afterwards  removed  to  Antwerp,  that  he  might  be 
nearer  his  own  country  ;  and  there,  though  under 
great  difficulties,  refided  for  feveral  years  ;  but,  not- 
withftanding  his  diftrefTes,  he  was  treated,  during  an 
exile  of  eighteen  years,  with  extraordinary  marks  of 
diftindlion.  On  his  return  to  England  at  the  Rellora- 
tion,  he  was  advanced  to  the  dignity  of  earl  of  Ogle, 
and  duke  of  Newcaftle.  He  fpent  his  time  in  a  coun- 
try retirement,  and  was  the  patron  of  men  of  merit. 
His  grace  died  in  1670,  aged  84.  He  wrote  a  trea- 
,  tife  on  horfemanftiip,  which  is  cfteemed  :  and  fome  co- 
medies, which  are  not. 

Mr  Granger  ubfervea,  that  he  was  mailer  of  many 
accomplilhments,  and  was  much  better  qualified  for  a 
fourt  than  a  camp  ;  that  he  underllood  horfemandiip, 
mufic,  and  poetry  ;  but  was  a  better  horfemau  than 
mufician,  and  a  better  mufician  than  poet. 

Cavendish,  Margaret,  duchefs  of  Newcaftle,  fa- 
mous for  her  voluminous  produdlions,  was  born  about 
the  latter  end  of  the  reign  of  James  I.  and  was  the 
youngeft  filler  of  Lord  Lucas  of  Colcheftcr.  She 
married  the  duke  of  Newcaftle  abroad  in  1645  ;  and 
on  their  return  after  the  Reftoration,  fpent  the  remain- 
der of  her  lif«  in  writing  plays,  poems,  with  the  life 
of  her  huft)and,  to  the  amount  of  about  a  dozen  of  fo- 
lios. "  W^hat  gives  the  beft  idea  of  her  unbounded 
pafHon  for  fcribbling  (fays  Mr  Walpolc),  was  her  fel- 
dom  revifing  the  copies  of  her  works,  left,  as  (he  faid, 
it  (liould  difturb  her  following  conceptions.  She  died 
in   1673. 

Cavendish,  WlU'mm,  the  firft  duke  of  Devonftiire, 
and  one  of  the  moft  dillinguifhed  patriots  in  the  Bri- 
tilh  annals,  was  born  in  1640.  In  1677,  being  then 
member  for  Derby,  he  vigoroufly  oppofed  the  venal 
meafures  of  the  court  ;  and,  the  following  year,  was 
one  of  the  committee  appointed  to  draw  up  articles  of 
impeachment  againft  the  Lord  treafurrr  Danby.  In 
1679,  being  re-ele£led  to  ferve  for  Di;iby  in  a  new 
parliament,  Charles  IL  thought   fit  to  make  him  a 
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privy  counfellor;  hut  he  loon  withdrew  from  the  board,  Cavsndlfli 
with  his  friend  Lord  Rulftl,  when  he  found  that  Fopifti  H 

infcrcft  prevailed.  He  carried  up  the  articles  of  im-  ^  '""*/ 
peachment  to  the  houfe  of  lords,  againll  Lord-chicf- 
jufticc  Scroggs,  for  his  arbitrary  and  illegal  proceed- 
ings in  the  court  of  king's  bench  ;  and  when  the  kin? 
declared  his  relolution  nut  to  fign  the  bill  for  exclu- 
ding the  duke  of  York  (afterwards  James  II.),  he  mo- 
ved the  houfe  of  commons,  that  a  bill  might  be  brought 
in  for  the  afTociation  of  all  his  majefty's  Proteftant  fub- 
jeils.  He  alfo  openly  named  the  king's  evil  counfel- 
lors,  and  voted  for  an  addrels  to  remove  them  from 
his  prtfcnce  and  councils  rur  ever.  He  nobly  appear- 
ed at  Lord  Ruffcl's  trial,  in  detence  of  that  great  man, 
at  a  time  when  it  was  Icarce  more  criminal  to  be  an 
accomplice  than  a  witnels  for  him.  The  fame  forti- 
tude, aftivity,  and  love  of  his  country,  animated  thi» 
illutlrious  patriot  to  oppofe  the  arbitrary  proceedings 
of  James  II. ;  and  when  he  faw  there  was  no  other 
method  of  faving  the  nation  from  impending  flavery, 
he  was  the  forem(>ft  in  the  affociation  lor  inviting  over 
the  prince  of  Orange,  and  the  firft  nobleman  who  ap- 
peared in  arms  to  receive  him  at  his  landing.  He 
was  created  duke  of  Devonftiire  in  1694,  by  William 
and  Mary.  His  laft  public  fervice  was  in  the  unioa 
with  Scotland,  for  concluding  of  which  he  was  appoint- 
ed a  commiflioner  by  Queen  Anne.  He  died  in  1707, 
and  ordered  the  following  infcription  to  be  put  on  bis 
monument. 

WiUielmus  Jux  Devon, 

Bonorum  Principum  Fhlelis  SubdituSf 

Inimicus  el  Ininfus  Tyranms. 

William  Duke  of  Devonftiire, 

Of  good  Princes  the  faithful  Subjeil, 

The  Enemy  and  Averfion  of  Tyrants. 

Befides  being  thus  eftimable  for  public  virtues,  his 
grace  was  dillinguiftied  by  his  literary  accompliftiments. 
He  had  a  poetical  genius,  which  ftiowed  it felf  particu- 
larly in  two  pieces  written  with  equal  fpirit,  dignityt 
and  delicacy  :  thefe  are,  an  Ode  on  the  Death  of  Queen 
Mary;  and  an  Allufion  to  the  Archbiftiop  of  Cambray's 
Supplement  to  Homer.  He  had  great  knowledge  in 
the  languages,  was  a  true  judge  in  hiftory,  and  a  critic 
in  poetry  ;  he  had  a  fine  hand  in  mufic,  an  elegant 
tafte  in  painting,  and  in  architecture  had  a  (kill  equal 
to  any  perfon  of  the  age  in  which  he  lived.  His  pre- 
deceftbr.  Sir  John  Cavendifti,  was  the  perfon  who  kill- 
ed  the  famous  Watt  Tyler  in  1381. 

CAVETTO,  in  Architeaure,  a  hollow  member, 
or  round  concave  moulding,  containing  a  quadrant 
of  a  circle,  and  having  a  quite  contrary  efteft  to 
that  of  a  quarter  round  ;  it  is  ufed  as  an  ornament  in 
cornices. 

CAVEZON,  in  the  manege,  a  fort  of  nofe  band, 
either  of  iron,  leather,  or  wood,  fometimes  flat,  and 
at  other  times  hollow  or  twifted,  clapt  upon  the  nofe 
of  a  horfe  to  wring  it,  and  fo  forward  the  fuppling 
and  breaking  of  the  horfe. 

CAV1.\RE,  a  kind  of  food  lately  introduced  into 
Britain.      It   is  made  of  the  hard   roes  of  ft^irgeon  *,«  See  A,a'- 
formed  into  fmall  cakes,  about  an  Inch  thick  and  three^t^r. 
or  four  inches   broad.     The  metiiod  of  making  it  is, 
by  taking  out  of  the  fpawn   all  the   nerves  or  ftrings, 
then  vvalliing  it  in  white  wine  or  vinegar,  and  fpread- 
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|iii(r  it  on  a  tablf.  It  is  then  fjlted  and  pit  Old  in  a 
fine  bag  ;  after  w'nicli  it  iri  c:ifi.tl  up  i;i  a  voffel  with  a 
hole  at  the  bottom,  timt  if  any  moiftii".  is  lift  it  may 
run  out.  Tills  kind  of  food  is  in  great  rcqueft  among 
the  Mufcovites,  on  account  of  their  three  Icnts,  wliich 
tliey  keep  vviili  a  (uiH-rllitious  cxatincfs ;  wherefore 
the  Italians  fcttUd  at  Mofeow  drive  a  very  great  trade 
in  this  commodity  t!irouglu)Ut  that  empire,  there  being 
a  prodigious  quantity  of  ilurgcon  taken  at  the  mouth 
of  the  Wolga  and  other  rivers  which  fall  into  the  Caf- 
pian  fea.  A  pretty  large  quantity  of  tiie  commodity 
is  alio  confumed  in  Italy  and  France.  They  get  the 
caviare  from  Archangel,  but  commonly  buy  it  at  fe- 
cond  hand  of  the  Eiiglifli  and  Dutch. — According  to 
Sav.'.ry,  the  belt  caviaie  br<night  from  Mufcovy  is  pre- 
pared from  the  belluga,  a  fifh  eight  or  ten  feet  long, 
caught  in  the  Cafpian  fea,  which  is  much  preferable 
to  that  made  of  the  fpawn  of  a  ilurgeon.  A  kind  of 
caviare,  or  rather  faufage,  is  alfo  made  from  "the  fpawn 
of  fome  other  fifhes  ;  particularly  a  fort  of  niulltt 
caught  in  the  Mediterranean.     See   JMugil   and   Bo- 

TARGO. 

CAVIDOS.     See  C.AEiDos. 

CAVIL  (ca-vUlallo),  is  defined  by  fome  a  fallacious 
kind  of  reafon,  carrying  fome  reft-mblance  of  truth, 
which  a  perfon,  knowing  its  falfehood,  advances  in  dif- 
pute  for  the  fake  of  vittory.  The  art  of  framing  fo- 
phifms  or  fallacies  is  called  by  Boethius  cav'illatoria. 

CAUK,  or  Cauk.  See  Barytes,  ChiiMistry 
and  MiNKRALOGv  Indtx. 

CAUKING,  or  CjvLKiNa  of  a  Ship,  is  driving  a 
quantity  of  oakum,  or  old  ropes  untwifted  and  drawn 
afunder,  into  the  feams  of  the  planks,  or  into  the  in- 
tervals where  the  planks  are  joined  together  in  the 
/hip's  decks  or  fides,  in  order  to  prevent  the  entrance 
of  water.  After  the  oakum  i«  driven  very  hard  into 
thefe  feams,  it  is  covered  with  hot  melted  pitch  or 
rofin,  to  keep  the  water  from  rotting  it. 

Among  the  ancients,  the  tirll  who  made  ufe  of  pitch 
in  caulking,  were  the  inhabitants  of  Pha;acia,  after- 
wards called  Corfica.  Wax  and  rofin  appear  to  have 
been  commonly  ufed  previous  to  that  period  ;  and  the 
Poles  at  tliis  time  ufe  a  fort  of  unfluous  clay  for  the 
fame  purpofe  on  their  navigable  rivers. 

C/ivLK!s-G  Ironr,  are  iron  chifTels  for  that  purpofe. 
Some  of  thefe  irons  are  broad,  fome  round,  and  others 
grooved.  After  the  feams  are  Itopped.  with  oakum, 
it  is  done  over  with  a  mixture  of  tallow,  pitch,  and  tar, 
as  low  as  the  fhip  draws  water. 

CAUL,  in  Anatomy,  a  membrane  in  the  abdomen, 
covering  the  greatell  part  of  the  guts  ;"  called,  from  its 
llruAure,  Reticulum,  but  moft  frequently  Omentum.  See 
Anatomy  Index. 

Caul  is  likcwifc  a  little  membrane,  found  on  fome 
children,  encompafling  the  head  when  born. 

Drelincourt  takes  the  caul  to  be  only  a  fragment  of 
the  membranes  of  the  feet  us  ;  which  ordinarily  break 
at  the  birth  of  the  child.  Lampridius  tells  us,  that 
the  midwives  fold  this  caul  at  a  good  price  to  the  ad- 
vocates and  pleaders  of  his  time  ;  it  being  an  opinion, 
that  while  they  had  this  about  them,  they  fliould  carry 
with  them  a  force  of  perfnafion  which  no  judge  C(>uld 
withftand  :  the  canons  forbid  the  ufe  of  it  ;  becaufe 
fome  witches  and  forcerers,  it  feems,  had  abufcd  it. 
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CAULIFLOWERS,  in  Garchu'wg,  a  much  edeem- 
ed  f|)     c«  ot  cabbage.     See  Brassica. 

C  AURIS,  in  Natural  h'lflory,  a  name  given  by  fome 
to  the  genus  of  fiielis  tailed,  bv-the  generality  of  wri  ^-^-y— . 
ters,  pot cellana  ar.(]  concha  venerea.  It  is  from  a  falfe 
pronunciation  of  this  word  caiiris  tliat  thefe  fliells  are 
called  cowries.  Sec  PoRCfiAiN-Shel/,  Concholosy 
Index. 

CAURSINES  [Cavrfni),  were  Italians  that  came 
into  England  about  the  year  1  2^5,  terming  themfelves 
the  Pope's  merchants,  t  ut  driving  no  other  trade  than 
letting-  out  money  ;  and  having  great  banks  in  Eng- 
land, they  difiered  little  from  Jrws,  fave  fas  hidory 
fays)  they  were  rather  more  inercilefs  to  their  debtors. 
Some  will  fiave  them  called  Coitrfiues,  quafi  Cciufa  Ur- 
Jlni,  hearilh,  or  cruel  in  their  c:iufes  ;  others  Caorfmi 
or  CnrJ.ni,  as  coming  from  the  ifle  of  Corfica  :  but 
Cowel  fays,  they  have  their  name  from  Caorfium,  Cacrji, 
a  town  in  Lombard v,  where  they  firft  pradlifid  their 
arts  of  ufury  and  extortion  ;  from  whence  fpreading 
themfelves,  they  carried  their  infamous  trade  through 
mofl:  parts  of  Europe,  and  were  a  common  plague  to 
every  nation  where  they  came.  The  then  bifnop  of 
London  excommunicated  them  ;  and  King  Henry  III. 
banifhed  them  from  this  kingdom  in  the  year  1  240. 
But,  being  the  pope's  folicitors  and  money  changers, 
they  v\ere  permitted  to  return  in  the  year  12  ?o  ;  the' 
in  a  very  fliort  time  they  were  again  driven  out  of  ttie 
kingdom  on  account  of  their  intolerable  exaftions. 

CAUSA  MATRIMONII  PR.iEL0CUTT,  in  common 
.  law,  a  writ  that  lies  where  a  woman  gives  land  to  a  man 
in  fee  to  the  intent  he  (liall  marry  her,  and  he  refufes 
to  do  it  in  a  reafonable  time,  being  thereupon  required 
by  the  wom.an  ;  and  in  fuch  cafe,  for  not  performing 
the  condition,  the  entry  of  the  woman  into  the  lands 
again  has  been  adjudged  lawful. 

The  hufband  and  wife  may  fue  this  writ  againft  an- 
other who  ought  to  have  married   her. 

CAUSALITY,  among  metaphyficians,  the  aflion 
or  power  of  a  caufe  in  producing  its  edeft. 

CALTSALTY,  among  miners,  denotes  the  lighter, 
fulphureous,  earthy  parts  of  ores,  carried  off  in  the 
operation  of  waflilng.  This,  in  the  mines,  they  throw 
in  heaps  upon  banks,  whicli  in  fix  or  feven  years  they 
find  it  worth  their  while  to  work  over  again. 

CAUSE,  tliat  from  whence  any  thing  proceeds,  or 
by  virtue  of  which  any  thing  is  done  :  it  Itands  oppo- 
fed  to  effcdl.  We  get  the  ideas  of  caufe  and  effeft 
from  our  obfervation  of  the  vicifTitude  of  things,  while 
we  perceive  fome  qualities  or  fubllances  begin  to  exift, 
and  that  they  receive  their  exiftence  from  the  due  ap- 
plication and  operation  of  other  beings.  That  which 
produces,  is  the  caufe  ;  and  that  which  is  produced, 
the  effeft  :  thus,  fluidity  in  wax  is  the  effedl  of  3  cer- 
tain degree  of  heat,  which  we  obfervc  to  be  conftantly 
produced  by  the  application  of  fuch  heat. 

Aritbotle,   and  the   fchoolmcn  after  him,  dillingulfh-n  •  j     ,;, 
ed  four  kinds  of  caufes;   the  efficient,  ihe  material,  the   .{jk-c 
formal,  and  the  final.      This,  like  many  uf  A  riflotle's '»-'■'"  ^ 
ditlindions,   is  only  a  diftfndlion   of  the  various  mean-  ^<"'- 
ings  of  an  ambiguous  word  :  for  the  efficient,  the  mat- 
ter,  the   form,   and  the  end,  have  nothing  common  in 
their  nature,  by  which  they  may  be  accounted  fpecies 
of  the  fame  genus  ;  but  the  Greek  word,  which  we 
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fcaufi-.      traiiflate  caujc,    had    tliefe   four  ilifTi-rciil   nicatiings  in 

— V Ariilotle's  days,  and   we  have  added  otlier  meanings. 

We  do  not  indeed  call  the  matter  or  the  form  of  a 
thing  its  caiife  ;  but  we  have  final  caiifcs,  inlhuiiiental 
caufcs,  cccarii)nal  caufcs,  and  niany  others.  Thus  the 
word  eaufe  has  been  fo  haekneytd,  and  made  to  have 
fo  many  diftcrcnt  meanings  in  tlie  wiltings  of  pliilufo- 
phers,  and  in  tlie  difeourfe  of  the  vulgar,  that  its  01  i- 
ginal  and  proper  meaning  is  lod  in  the  crowd. 

With  regard  to  the  phenomena  of  nature,  the  im- 
portant end  of  knowing  their  caiifes,  Lefides  gratifying 
our  curiofity,  is,  thjt  we  may  know  when  to  expeCt 
them,  or  how  to  bring  them  about.  This  is  very  often 
of  real  importance  in  life  ;  and  this  purpofe  is  ferved, 
by  knowing  what,  by  the  courfe  of  nature,  goes  be- 
fore them  and  isconnefted  with  them;  and  this,  there- 
fore, we  call  the  caufs  of  fuch  a  phenomenon. 

If  a  magnet  be  brought  near  to  a  mariner's  compafs, 
the  needle,  which  was  before  at  refl,  immediately  be- 
gins to  move,  and  bends  its  courfe  towards  the  magnet, 
or  perhaps  the  contrary  way.  If  an  unlearned  failor 
is  alkcd  the  caufe  of  this  motion  of  the  needle,  he  is  at 
no  lofs  for  an  anfwer.  He  tells  you  it  is  the  magnet  ; 
and  the  proof  is  clear  :  for,  remove  the  magnet,  and 
the  effeft  ceafes;  bring  it  near,  and  the  effeiit  is  again 
produced.  It  is,  therefore,  evident  to  fenfe,  that  the 
magnet  is  the  caufe  of  this  effect. 

A  Cartefian  philofopher  enters  deeper  into  the  caufe 
of  this  phenomenon.  He  obferves,  that  the  magnet 
does  not  touch  the  needle,  and  therefore  can  give  it 
no  impulfe.  He  pities  the  ignorance  of  the  failor.  The 
tffefi:  is  produced,  fays  he,  by  magnetic  effluvia,  or 
fubtle  matter,  which  paflTcs  from  the-  magnet  to  the 
needle,  and  forces  it  from  its  place.  He  can  even 
fliovv  you,  in  a  figure,  where  thefe  magnetic  effluvia 
ifTue  from  the  magnet,  what  round  they  take,  and 
what  way  they  return  home  again.  And  thus  he  thinks 
he  comprehends  perfcftiy  how,  and  by  what  caufe, 
the  motion  of  the  needle  is  produced. 

A  Newtonian  plulofopher  inquires  what  proof  can 
he  offered  for  the  exiftence  of  magnetic  efflovia,  and 
can  find  none.  He  therefore  holds  it  as  a  fiction,  a 
hypothefis  ;  and  he  has  learned  that  hypothefis  uught 
to  have  no  place  in  the  philofophy  of  natuie.  He 
confefTes  his  ignorance  «t  the  real  caufe  of  this  motioii, 
and  thinks  that  his  bufinefs  as  a  philofopher  is  only 
to  find  from  experiment  the  laws  by  which  it  is  regu- 
lated in  all  cafes. 

Thefe  three  perfons  differ  much  in  their  fentiments 
with  regard  to  the  real  caufe  of  this  phenomenon  ;  and 
the  man  who  knows  moil  is  he  who  is  fcnfible  that  he 
knows  nothing  of  the  matter.  Yet  all  the  three  fpeak 
the  fame  language,  and  acknowledge  that  the  caufe  of 
this  motion  is  the  attraftive  or  repulfive  power  of  the 
magnet. 

What  has  been  faid  of  this,  may  be  applied  to  every 
phenomenon  that  falls  within  the  compafs  of  natural 
philofophy.  We  deceive  ourfclves,  if  we  conceive 
that  we  can  point  out  the  real  efficient  cause  of  any 
one  of  them. 

The  grandcft  difcovery  ever  made  In  natural  philo- 
-fophy,  was  that  of  the  law  of  giavitation,  which  opens 
fuch  a  view  of  our  planetary  fyltem,  that  it  looks  like 
foniething  divine.  Bnt  the  author  of  this  difcovery 
was  perfedly  aware  that  he  difcovered  no  real  caufe, 


lint  only   tlic  hw   or  rule  according  to  whleli  th;  un-     Caufe. 

known  caufe  operates.  ' ^     ml 

Narural  phi  .fophers,  who  think  accurately,  have  a 
precllc  meaning  to  the  terms  they  ufe  in  the  fcience  • 
and  when  they  pretend  to  fiiow  the  caufe  of  any  phe- 
nomenon of  nature,  tlicy  u;can  by  the  caufe,  a  law  of 
iiatuie  of  which  that  phenomenon  is  a  nccellary  confe- • 
qneiice. 

The  whole  objcft  of  natural  philofophy,  as  N'ewton 
ex prefsly  teaches,  is  reducible  to  thefe  two  heads:  firft, 
by  jull  induction  from  experiment  and  obfervatlon,  to 
difeover  the  laws  of  nature  ;  and  then  to  apply  thofc 
laws  to  the  folution  of  the  phenomena  of  nature.  This 
was  all  that  this  great  philofopher  attempted,  and  all 
that  he  thought  attainable.  And  this  indeed  he  at- 
tained in  a  great  meafure,  with  regard  to  the  motions 
of  our  planetary  fyftem,  and  w  ith  regard  to  the  rays  of 
light. 

But  fuppofing  that  all  the  phenomena  which  fall 
within  the  reach  of  our  fenfcs  were  accounted  for  from 
general  laws  of  nature  juilly  deduced  from  experience  ; 
that  is,  fuppofing  natural  philofi)phy  brought  to  its  ut- 
moll  perfeftion  ;  It  does  not  difeover  the  efficient  caufe 
of  any  one  phenomenon  in  nature. 

The  laws  of  nature  are  the  rules  according  to  which 
the  etTefts  are  produced  ;  but  there  mull  be  a  caufe 
which  operates  accoiding  to  thefe  rules.  Ihe  rules  of 
navigation  never  navigated  a  {hip.  The  rules  of  ar- 
chitefture  never  built  a  houfe. 

Natural  philofophers,  by  great  attention  to  the  courfe 
of  nature,  have  difcovered  many  of  her  laws,  and  have 
very  happily  applad  them  to  account  for  many  pheno. 
mena:  but  they  have  never  difcovered  the  efficient  caufe 
of  any  one  phenomenon  ;  nor  do  thofc  wiio  have  diftlnft 
notions  of  the  principles  of  the  fcience  make  aiiy  fuch 
pretence. 

Upon  the  theatre  of  nature  we  fee  innumerable  effects 
which  require  an  agent  endowed  with  afiive  power  ; 
but  the  agent  is  behind  the  fcene.  Whether  it  be  the 
Supreme  caufe  alone,  or  a  fubordinate  caufe  or  caufes  ; 
and  If  fubordinate  caufes  be  employed  by  the  Almighty, 
what  their  nature,  tlieir  number,  and  their  different  of- 
fices may  be  ;  are  things  did,  for  wrife  reafons,  without 
doubt,  from  the  human  eye. 

Cause,  among  civilians,  the  fame  with  action.  See 
Action. 

Cause,  among  phyficians.  The  caufe  of  a  difeafe 
Is  defined  by  Galen  to  be  that  during  the  prefcnce  of 
which  we  are  ill,  and  which  being  removed,  the  diforder 
Immediately  ceafes.  The  doftrine  of  the  caufes  of  dif- 
eafes  is  called  Etiology. 

Phyficians  divide  caufes  into  procatarftic,  antece. 
dent,  and  continent. 

Procataraic  Cauh,  \a.it\!i  Tf«aT«f«Tji(»),  called  alfo 
primitive  and  incipient  caufe,  is  either  an  occafion  which 
of  its  own  nature  does  not  beget  a  difeafe,  but  happen- 
ing on  a  body  inclined  to  difeafes  breeds  a  fever,  gout, 
&c.  (fuch  as  are  watching,  falling,  and  the  like)  ;  or 
an  evident  and  manifell  caufe,  which  Immediately  pro- 
duces the  difeafe,  as  being  fufficient  thereto,  fuch  as  is 
a  fword  in  refpedt  of  a  wound. 

Antecedent  C/iUSE,  [xirix  jr^^nyoi/.iwf),  a  latent  difpofi- 
tion  of  the  body,  from  whence  fome  difeafe  may  arife  ; 
fuch  as  a  plethora  in  relpedl  of  a  fever,  a  cacochymia  la 
rcfpett  of  a  fcurvy. 

Continent 
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Caufe  Contineut,  ConjunH,  or  PrcxlmaU  CiVlT.,  that  piinci- 

il         pie  in  the  body  wlilch  immediately  adheres  to  the  dif- 

Caufticity.  g^j-p^   gi^j  which  !)eing  prefent,   the  difcjfe  is  alfo  pre- 

'         fent  ;  or,  which   being   removed,   the  difeafe  is  taken 

away  :   fuch  is  the  Itone  in  a  nephritic  patient. 

CAUSEWAY,  or  Causey,  a  malTive  conftruflion 
of  ftones,  flakes,  and  fafcines  ;  or  an  elevation  of  fat 
vlfcous  earth,  well  beaten  ;  fcrving  either  as  a  road  in 
wet  marfhy  places,  or  as  a  mole  to  retain  the  waters 
of  a  pond,  or  prevent  a  river  from  overflowing  the 
lower  grounds.  See  Road. — The  word  comes  from 
the  French  chaujfi.e.  anciently  wrote  chaulfee  ;  and  that 
from  the  Latin  cakcata,  or  calcata  ;  according  to  Som- 
ner  and  Spelman,  a  cahando.  Bcrgier  rather  takes  the 
word  to  have  had  its  rife  a  peditum  calccis,  qtiibus  terun- 
tur.  Some  derive  it  from  the  Latin  cah,  or  French 
ihaux,  as  fuppofing  it  primarily  to  denote  a  way  paved 
with  chalk  ftones. 

Causeway,  {^caketum  or  cakea),  more  ufually  de- 
notes a  common  hard  raifed  way,  maintained  and  re- 
paired with  ftones  and  rubbifli. 

De-jil's  Cavseitay,  a  famous  work  of  this  kind, 
which  ranges  through  the  county  of  Northumberland, 
commonly  fuppofed  to  be  Roman,  though  Mr  Hovflcy 
fufpedls  it  to  be  of  later  times. 

Giant's  CACstirAr,  is  a  denomination  given  to  a  huge 
pile  of  ftony  columns  in  the  dlftritl  of  Coleraine  in  Ire- 
land.     See  Giant's  Caujcway. 

C  AUSSIM,  Nicholas,  furnamed  the  Juft,  a  French 
Jefuit,  was  born  at  Troyes  in  Champagne,  in  the  year 
1580  ;  and  entered  into  the  Jefuits  order  when  he  was 
26  years  of  age.  He  taught  rhetoric  in  fcveral  of  their 
colleges,  and  afterwards  began  to  preach,  by  which  he 
gained  very  great  reputation.  He  increafed  this  re- 
putation by  publifhing  books,  and  in  time  was  prefer. 
red  to  be  confeffur  to  the  king.  But  he  did  not  dif- 
charge  this  office  to  the  fatisfaftion  of  Cardinal  Riche- 
lieu, though  he  difcharged  it  to  the  fatisfaftion  o."  every 
honeft  man  ;  and  thcrefoie  it  is  not  to  be  wondered  at 
that  he  came  at  length  to  be  removed.  He  died  \\\  the 
Jefuits  convent  at  Paris  in  i6rl.  None  of  his  works 
did  him  more  honour  than  that  which  he  entitled  La 
Cour  Sainte.  It  has  been  printed  a  great  many  times  ; 
and  tranflated  into  Latin,  Italian,  Spanifh,  Portuguefe, 
German,  and  Englifh.  He  publifhed  feveial  other 
books  both  in  Latin  and  French. 

CAUSTICITY,  a  quality  belonging  to  feveral  fub- 
ftances,  by  the  acrimony  of  which  the  parts  of  living 
animals  may  be  corroded  and  deftroyed.  Bodies  which 
have  this  quality,  when  taken  internally,  are  true  poi- 
fens.  The  caullicity  of  fomc  of  thefe,  as  of  arfcnic,  is 
fo  deadly,  that  even  their  external  ufe  is  profcribed  by 
prudent  phyficians.  Several  others,  as  nitrous  acid,  la- 
pis infernalis,  or  lunar  cauftic,  common  caullic,  butter 
of  antimony,  are  daily  and  furccfsfully  uled  to  con  fume 
fungous  flclh,  to  open  ifTues,  &c.  Tlicy  fnccecd  very 
well  when  propeily  employed  and  flcilfnlly  managed. 

The  taufticity  of  bodies  depends  entirely  cti  the 
Aate  of  the  faline,  and  chiefly  of  the  acid,  matters  they 
contain.  When  thefe  acids  happen  to  be  at  the  fame 
time  much  concentrated,  and  flightly  attached  to  the 
matters  with  which  they  are  combined,  they  are  then 
capable  of  atling,  and  are  corrofive  or  cauftic.  Thus 
fixed  and  volatile  alkalies,  although  they  are  themfelvcs 
caullic,  become  much  more  fo  by  being  treated  with 
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quicklime  ;  becaufe  this  fiibftance  deprives  them  of  Caullicity. 
all  their  fixed  air,  or  carbonic  acid  to  which  they  owe  — v— ' 
their  niildncfs.  By  this  treatment,  then,  the  faline  prin. 
ciple  is  more  difengagcd,  and  rendered  more  capable  of 
attion.  Alfo  all  combinaliotis  of  metallic  matters  with 
acids  foriTi  falts  more  or  lefs  corrofive,  bccaufe  thefe 
acids  are  deprived  of  all  their  fuperabundant  water, 
and  are  befides  but  im])erfedlly  faturated  with  the  me. 
tallic  matters.  Nevcrtiielefs,  fome  other  circumllance 
is  ncceffary  to  conllitute  the  caufticity  of  thefe  faline 
metalline  matters.  For  the  fame  quantity  of  marine 
acid,  which,  when  pure  and  diluted  with  a  certain 
quantity  of  water,  would  be  produftive  of  no  harm, 
fhall,  however,  produce  all  the  effefls  of  a  corrofive 
poifon,  when  it  is  united  with  mercury  in  corrofive  fub- 
I'lmate,  although  the  fublimate  fhall  be  diffolved  in  fo 
much  water  that  its  caufticity  cannot  be  attributed  to 
the  concentration  of  its  acid.  This  effcd.  is,  by  fome 
chcmifts,  attributed  to  the  great  weight  -of  the  metal- 
lic matters  with  which  the  acid  is  united  ;  and  thi» 
opinion  is  very  probable,  feeing  its  caufticity  is  nothing 
but  its  diftblving  power,  or  its  difpc.fition  to  co  ..bine 
with  other  bodies  ;  and  this  difpofitibn  is  nothing  clfe 
than  attradlion. 

On  this  fubjeft  Dr  Black  obferves,  that  the  com- 
pounds produced  by  the  union  of  the  metals  with  acids 
are  in  general  corrofive.  Many  of  them  applied  to  the 
fkin  dellroy  it  almoft  as  faft  as  the  mineral  acids  ;  and 
fome  of  the  moft  powerful  potential  cauteries  are  made 
in  this  way  Some  are  reckoned  more  acrid  than  the 
pure  acids  themfelves  ;  and  they  have  more  powerful 
effeCls  when  taken  internally,  or  at  Icaft  feem  to  have. 
Thus  we  can  take  10  or  12  drops  of  a  fofiil  acid,  di- 
luted with  water,  without  being  difturbed  by  it  ;  but 
the  fame  quantity  of  acid  prtvioully  combined  with  fil- 
ver,  quickfilver,  copper,  or  regulus  of  antimony,  will 
throw  the  body  into  violent  diforders,  or  even  prove  a 
poifon,  if  taken  all  at  once. 

This  increafed  atlivity  was,  by  the  mechanical  ph:- 
lofophers,  fuppofed  to  arife  from  the  weight  of  the 
metallic  particles.  They  imagined  that  the  acid  was 
compofed  of  minute  particles  ot  the  fliape  of  needles  or 
wedges  ;  by  which  means  they  were  capable  of  enter- 
ing the  pores  of  other  bodies,  feparating  their  atoms 
from  each  other,  and  thus  diffolving  them.  To  thefe 
acid  fpicula;  the  metallic  particles  gave  more  force  ; 
and  the  momentum  of  each  particular  needle  or  wedge 
was  increafed  in  proportion  to  its  iricreafe  of  gravity  by 
the  additional  weight  of  the  metallic  particle.  But 
this  theory  is  entirely  fancitul,  and  does  not  correfpond 
with  fafts.  I'he  adlivity  of  the  compound  is  not  in 
proportion  to  the  weight  of  the  metal  ;  nor  are  the 
compounds  always  pofTcfTed  of  any  great  degree  of  a- 
crimony  :  neither  is  it  true  that  any  of  them  have  a 
greater  power  of  dtllroying  animal  fubft^nces  than  the 
pure  acids  have. 

There  is  a  material  difference  between  the  powers 
called  Jlhnuli  and  corrofive.  Let  a  perfon  apply  to 
any  part  of  the  (l<in  a  Iniall  quantity  of  lunar  cauftic, 
and  like  wife  a  drop  of  ftrong  nitrous  acid,  and  he  will 
find  that  the  acid  a6ls  with  more  violence  than  the 
cauftic  ;  and  the  diforders  that  are  occafioned  by  the 
compounds  of  metals  and  acids  do  not  proceed  fiom  a 
caujhcity  in  them,  but  from  the  metal  affefliug  and 
proving  a  ftimulus  tg  the  nerves  :  and  that  this  is  the 
O  o  2  cafe, 
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cafe,  appMrs  from  tlicir  affcftiiig  fome  parlicblar  nerves 
of  i!)K  body.  Thus  the  compounds  of  antimony  and 
mercury  with  tlie  vegetable  acids,  do  not  fliow  tlie 
firalleft  degree  of  acrimony  ;  but,  taken  internally, 
they  produce  violent  conyulfiv*  motions  over  the  whole 
boj^y,  whieh  are  <ccarioned  by  the  metallic  matter 
having  a  power  of  producing  this  efttd  ;  and  the  acid 
is  oij/y  the  means  of  bringing  it  into  a  diHolved  ftate, 
and  making  it  capable  of  afting  on  the  nervous 
fyftem.  In  general,  however,  the  compounds  of  me- 
tallic fubllautes  with  acids  may  be  conlidered  as  mild- 
er than  the  acids  in  a  feparate  itate  ;  but  the  acid  is 
not  fo  much  neutralized  as  in  other  compounds,  for  it 
is  Icfs  powerfully  attrafttd  by  the  metal  ;  fo  that  al- 
kaline falls,  abforbent  earths,  or  even  heat  alone,  will 
decompound  them  ;  and  fome  of  tlie  inllammable  fub- 
ilai'.cts,  as  fpirit  of  wine,  arum.atic  oils,  &c.  will  at- 
trift  the  acid,  and  precipitate  the  metal  in  its  metallic 
fiirui  :  and  the  metals  can  be  employed  to  preci- 
pitate one  another  in  their  metallic  form  ;  fo  that  the 
cohcfion  of  thefe  compounds  is  much  weaker  than 
thofe  formed  of  the  lame  acids  with  alkaline  falts  or 
earths. 

CAUSTICS,  is  an  appellation  given  to  fubflances 
of  fo  hot  and  fiery  a  nature,  that,  being  applied, 
confume,  and  as  it  were  burn,  the  texture  of  the  parts, 
like  hot  iron. 

Cauftics  are  generally  divided  into  four  forts  ;  the 
common  ilronger  cauftic,  the  common  milder  cauftic, 
the  antinionial  cauftic,  and  the  lunar  cauttic.  See 
Pharmacy  and  CiiEwisTKY  Index, 

Caustic  Curve,  in  the  higher  geometry,  a  curve 
formed  by  the  concourfe  or  coincidence  of  the  rays  ol 
light  rtflecT.td  from  fome  other  curve. 

CAUSUS,  or  Burning  Fkyik,  a  fpecies  of  con- 
tinual tever,  accompanied  with  a  remarkable  inflamma- 
tion of  the  blood. 

CAUTERIZATION,  the  ad  of  burning  or  fear- 
ing fome  morbid  part,  by  the  application  of  lire  either 
aAual  or  potential.  in  fome  places  they  cauterize 
with  burning  tow,  in  others  vfith  cotton  or  moxa,  in 
others  with  live  coals  ;  fome  ufc  Spanilh  wax,  others 
pyramidal  pieces  of  linen,  others  gold  or  filver  ;  Seve- 
rinus  recommends  flume  blown  through  a  pipe  ;  but 
what  is  ufually  preferred  among  us  is  a  hot  iron. 

Cauterizing  irons  are  of  various  figures  ;  fome  flat, 
othcjs  round,  fome  curved,  &c.  of  all  which  we  find 
draughts  in  Albucafis,  Scultctus,  Ferrara,  and  others. 
Sometimes  a  cautery  is  applied  through  a  capiula,  to 
prevent  any  terror  from  the  fight  of  it.  This  method 
was  invented  by  Placentinus,  and  is  defcribed  by  Scul- 
tttus.  In  the  ufe  of  all  cauteries,  care  is  to  be  taken 
to  defend  the  neighbouring  parts,  either  by  a  lamina, 
defenfive  plaller,  or  lint  moilkned  in  oxycrate.  Some- 
times the  hot  iron  is  tranfmitted  througli  a  copper  can- 
nula, for  the  greater  fafety  of  the  adjoining  parts. 
The  degrees  and  manners  of  cauterizing  are  varied 
according  to  the  natuie  of  the  difcafe  and  the  part  at- 
fefted. 

CAUTERY,  in  Surgery,  a  medicine  for  burning, 
eating,  or  corroding  any  lolui  part  of  the  body. 

Cauteries  are  dillinguidicd  into  two  clafies  ;  aftual 
and  pcienlial  :  by  aftual  cauteries  are  underftood  red 
hot  iiillruinents,  ufually  of  iron  j  and  by  potential  cau- 


teries  are  underftood  certain  kinds  of  corroding  mcdi-    Caution 
cines.     See  Pharmacy.  || 

CAU  ITON,  in  the   Ciijit  and  Scots  Latu,   denotes   Cayi.nne. 
much  the  fame  «ilh  what,   in  the  laiv-  of  England,  is'       ''~~- 

Clli.d    B.UL. 

CAUTIONER,  in  Scolt  Law,  tlmt  perfun  wh-.> 
Vecomss  bound  tor  another  to  the  peiormance  of  any 
deed  <n-  obligation.  As  to  the  different  kinds  and  ef- 
fects of  t'autioiiry,  fee  Law,  part  III.  N^  clxxv.  15. 

CAWK.     See  Caqk. 

CAXA,  a  little  coin  made  of  lead  mixed  witli  fome 
fcoria  of  copper,  Ibuck  in  China,  but  :urrent  chiefly 
at  Bantam  in  the  illand  of  J:iva,  and  fome  of  the  neigh- 
bouring iflands.     See  (the  ■/'(ii/t  Inbjoiaed  to)  MoNty. 

CAXAMAIXA,  ti'.e  name  of  a  town  and  diilrict 
of  Peru  in  South  America,  where  there  was  a  moH 
fumptuous  palace  belonging  to  the  Incas,  and  a  mag- 
ijifictnt  temple  dedicated  to  the  fun. 

CAXTON,  William,  a  mercer  cf  London,  emi- 
nent by  the  works  he  publllhcd,  and  fpr  being  refu/ej 
the  firlt  who  introduced  and  praitiled  the  art  of  print- 
ing in  England  ;  as  to  which,  fee  (lie  liijiury  of) 
Printing 

CAYENNE,  a  rich  town  and  iflund  of  South  A.me- 
rica,  and  capital  of  the  French  lettlements  there,  is 
bounded  on  the  north  by  the  Dutch  coloiii>.s  of  Suri- 
nam, and  lituated  in  W.  Long.   ^3.  10.   N.  Lat.  50. 

This  fettlement  was  begun  in  1645.  A  report  liaJ 
prevailed  for  fome  time  befjrc,  that  in  the  interior 
parts  of  Guiana,  there  was  a  country  known  by  the 
name  of  El  Dorado,  which  contained  immenfe  riches  in 
gold  and  precious  (tones  ;  more  than  ever  Cortez  and 
Pizarro  had  fcund  in  Mexico  and  Peru  ;  and  this  fa- 
ble had  fired  the  imagination  of  every  nation  in  Eu- 
rope. It  is  fuppofed  that  this  was  the  country  in  quctl 
of  which  Sir  Walter  Raleigh  went  on  his  lail  voyage  ; 
and  as  the  French  were  not  behind  their  neighbours 
in  their  endeavours  to  find  out  fo  defirable  a  country, 
fome  attempts  for  this  purpofe  were  likewife-  made 
by  that  nation  much  about  the  fame  time  ;  which  at 
lall  coming  to  nothing,  the  adventurers  took  up  their 
rcfidence  on  the  ifland  of  Cayenne.  In  1643,  fome 
merchants  of  Rouen  united  their  Itock,  with  a  defign 
to  iupport  the  new  colony  ;  but,  coramittnig  their  af- 
fairs to  one  Poncet  de  Bretigny,  a  man  ot  a  ferocious 
dilpofition,  he  declared  war  both  againll  the  coloniits 
and  favages,  in  confequence  of  which  he  was  foon  maf- 
facred.  This  cataftrophe  entirely  cxthiguilhed  the  ar- 
dour of  theft  afl'ociates  ;  and  in  165  i  a  new  company- 
was  cftablilhed.  This  promifed  to  be  much  more  con- 
fiderable  than  the  former  ;  and  they  fet  out  with  fuch 
a  capital  as  enabled  them  to  coUctt  700  or  hoo  colo- 
niits in  the  city  of  Paris  itfelf.  Thcfe  embarked  on 
the  Seiue,  in  order  to  fail  down  to  Havre  de  Grace  ; 
but  unfortunately  the  Abbe  de  Marivault,  a  man  oJ 
great  virtue,  and  the  principal  promoter  of  the  under- 
taking, was  drowned  as  he  was  llepping  into  his  boat. 
Auotlier  gentleman,  who  was  to  have  aited  as  general,, 
was  alfailinatcd  on  his  palTage,  and  1  2  of  the  principal 
adventurers  who  had  promiled  to  put  the  colony  into 
a  flourifiiing  fituation,  not  only  were  the  principal 
perpetrators  of  this  fadt,  but  uniformly  behaved  in  the 
fame  atrocious  manner.  At  laft  they  hanged  one  of 
their  Oivu  number;  two  died  ;  three  were  bajii.'hed  to- 
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Cayenne,    a  liefert  iflaiul  ;   and  the  tlH  abandoned  tlicmfch'fs  to 

Caylai.      tvery  kind  of  cxccfs.     Tlie  fommandant  of  the  citadel 

'■""''"      diflcrted  to  the  Dutcli  w  illi  part  of  his  gan-ifon.    The 

i'aviiTes,   roufed  by  niinibcrlc-i's  provocations,   fell  upon 

the  remainder  :   fo  that  the  few  who  were  left  thmiijht 

themftlves  li.ippy  in  efeaping  to  the  Leeward  Iflands 

■  ill  a  boat  and  two  caaoes,  abaiidoniii;^  the  fort,  amm'.i- 

nition,  arms,  and  merchandife,  Hfteen  months  after  they 

had  landed  on  tlie  ill.md. 

Ill  r66;,  a  new  compmy  was  formed,  wliof.- capital 
.  amounted  only  to  8750I.  liy  the  ainll  nice  of  the 
niinillry  they  expelled  the  Dntch  who  had  taken  pof- 
Icliion  of  the  ifland,  and  fettled  themfelves  much  more 
comfortably  than  their  pvedeccITjrs.  In  ifirty  the  illand 
was  taken  by  the  Englilli,  and  in  1676  by  the  Dutch, 
but  afterwards  rellored  to  tlie  Freiieh  :  and  lince  that 
time  it  has  never  been  attacked.  Soon  alter  fome  pi- 
rates, laden  with  the  fpolls  they  had  gathered  in  the 
South  feas,  came  and  fixed  their  refidence  at  Cayenne; 
rcfolving  to  employ  the  treafures  they  had  acquired  in 
the  cultivation  of  the  lands.  In  1688,  DucalTe,  an  able 
feaman,  arrived  with  fome  (lilps  from  France,  and  pro- 
pofcd  to  th'.-iii  the  plundering  of  Surinam.  'I'his  pro- 
pofal  exciting  their  natural  turn  for  plunder,  the  piiates 
~  betook  theniftlvss  to  their  old  trade,  and  almoll  all  the 
reft  followed  their  example.  Tlie  expedition,  however, 
proved  unfortunate.  Many  of  the  affailants  were  kill- 
ed, and  all  the  reft  taken  prifoners  and  fent  to  the 
Carribee  iflands.  i'his  lofs  the  colony  has  never  yet 
recovered. 

The  illand  of  Cayenne  is  about  16  leagues  in  cir- 
cumference, and  is  only  parted  from  the  continent  by 
two  rivers.  By  a  particular  formation,  uncommon  iti 
illands,  the  land  is  higher  near  the  water  lide,  and  low 
in  the  middle.  Hence  the  land  is  fo  full  of  moraiTes, 
that  all  commun!eat>on  betwen  the  different  parts  of 
it  is  impoffilile,  without  taking  a  great  circuit.  There 
are  fome  fm;dl  trafts  of  an  excellent  foil  to  be  found- 
here  and  there  ;  but  the  generality  is  dry,  fandy,  and 
foon  exhauiled.  The  only  town  in  the  colony  is  de- 
fended by  a  covert  way,  a  large  ditch,  a  very  good  mud 
rampart,  and  five  baiiions.  In  the  middle  of  the  tov»n 
is  a  pretty  confiderable  eminence,  of  which  a  redoubt 
has  been  made  that  is  called  the  foFt.  The  entrance 
into  the  haibouris  through  a  narrow  channel  ;  and  (liips 
can  only  get  in  at  high  water,  through  the  rocks  and 
reefs  that  are  fcattered  about  this  pafs. 

The  tirll  produce  of  Cayenne  was  the  arnotto  ;  from 
the  culture  of  which  the  color.ifts  proceeded  to  that  of 
cotton,  indigo,  and  laltly  fugar.  It  vv^as  the  firit  of 
all  the  French  cidonies  ths;  attempted  to  cultivate 
coffee.  The  coffee  tree  was  brought  from  Surinam  in 
1721  by  fome  delerters  from  Cayenne,  who  purchafed 
their  pardon  by  fo  doing.  Ten  or  twelve  years  after 
they  planted  cocoa.  In  the  year  1752  there  were 
exported  from  Cayenne  260,541  pounds  of  arnotto, 
80,36^  pounds  of  fugar,  17,919  pounds  of  cotton, 
26,8f<  I  pounds  of  coffee,  91,916  pounds  of  cocao,  6 1  8 
trees  for  timber,   and  104  planks. 

C  AYLUS,  Count  de,  Marquis  de  Sternay,  Baron 
de  Briinfac,  was  born  at  Paris  in  1^92.  He  was  the 
eldcll  of  the  two  fons  of  John  Count  de  Caylus,  lieu- 
tenant  general  ot  the  armies  of  the  king  of  France, 
and  of  the  marchionefs  de  Vlllette.  The  count  and 
countefs,    his    father    and  mother,   were  very  careful 


of  the  education  of  their  fon.  The  former  inftruflcJ 
him  in  the  profcfTion  of  arms,  and  in  bodily  extrcifes  ; 
the  latter  watched  over  and  filkred  the  virtues  of 
his  inind,  and  this  delicate  ta(l<  f.ie  difcharged  with 
fingular  fucccf,-,.  The  countefs  was  the  niece  of 
Madame  dc  Maintenon,  and  was  remarkable  both 
for  tlie  folidity  of  her  undei  Handing  and  the  charms 
of  her  wit.  She  was  the  author  of  that  agreeable 
book  entitled  "  The  Rccollettions  of  Madame  de 
C»y_Uis,"  of  which  Voltaire  lately  publilhed  an  elegant 
edition.  The  amiable  qualities  of  the  mother  appeared 
in  the  fon  ;  but  they  appeared  with  a  bold  and  mi- 
litary air.  In  his  natural  temper  he  was  gay  and 
fprigbtly,  had  a  tafte  for  pleafure,  a  ftrong  pafiion  for 
irulcpendence,  and  an  invijuibJe  averfion  to  the  fer- 
vitude  of  a  court.  Such  were  the  inllruftors  of  the 
Count  de  Caylus.  He  was  only  twelve  years  of  age 
when  his  father  died  at  Bruffels  in  1704.  After  fi- 
nilbing  his  exercifes,  he  entered  into  the  corps  of  the 
Mnfquelolrcs  j  and  in  his  firll  campaign  in  the  year 
1700,  he  dillinguiflivd  himfcW  by  his  valour  in  fuch  a 
inanner,  that  Louis  XIV.  commended  him  before  all 
the  court,  and  rewarded  hiin  with  an  enfigncy  in  the 
CenJarmtrii-.  In  171 1  he  commanded  a  regiment  of 
dragoons,  which  was  called  by  his  own  name;  and 
he  fignahzed  himfelf  at  the  head  of  it  in  Catalonia.  In 
1713,  he  was  at  the  fiege  of  Fribourg,  where  he  was 
cxpofedto  imminent  danger  in  the  bloody  attack  of  the 
covered  way.  The  peace  of  Raftadt  having  left  him 
in  a  ftate  of  inaftivity  ill  fuited  to  his  natural  temper, 
his  vivacity  foon  carried  him  to  travel  into  Italy  ;  and 
his  curiofity  was  greatly  excited  by  the  wonders  of  that 
country,  where  antiquity  is  Hill  fruitful,  and  produces 
fo  many  objeds  to  improve  tallc  and  to  excite  admira- 
tion. The  eyes  of  the  count  were  not  yet  learned  •  but 
he  was  ftruck  with  the  light  of  fo  many  beauties,'  and 
foon  became  acquainted  with  them.  After  a  year's 
abfence,  he  returned  to  Paris  with  fo  ftrong  a  pafllon 
for  travelling  and  for  antiquities,  as  induced  him  to 
quit  the  army. 

He  had  no  fooner  quitted  the  fervice  of  Louis,  than 
he  fought  for  an  opportunity  to  fet  out  for  the  Levant. 
When  he  arrived  at  Smyrna,  he  vilited  the  ruins  of 
Ephefus.  From  the  Levant  he  was  recalled  in  Fe- 
bruary 1717  by  the  tendernefs  of  his  mother.  From 
that  time  he  left  not  France,  but  to  make  two  excur- 
fidns  to  London.  The  Academy  of  Painting  and  Sculp, 
ture  adopted  hina  an  honorary  member  in  the  year 
1731  ;  and  the  count,  who  luved  to  realize  titles,  fpar- 
cd  neither  his  labour,  nor  his  credit,  nor  his  fortune 
to  inlhuft,  afTiil,  and  animate  the  artiUs  He  wrote 
the  lives  of  the  moft  celebrated  painters  and  engra- 
vers  that  have  done  honour  to  this  ilhifti  ions  academy  ; 
and,  in  order  to  extend  the  limits  of  the  art,  which 
feemed  to  him  to  move  in  two  narrow  a  circle,  he  col- 
Itcted,  in  three  different  vi'orks,  new  fuhjtds  for  the 
painter,  which  he  had  met  with  in  the  works  of  the 
ancients. 

Such  was  his  paffion  for  antiquity,  that  he  wilhed 
to  have  had  it  in  his  power,  to  bring  the  whole  (jf  it 
to  life  again.  He  faw  with  regret,  that  the  works 
of  the  ancient  piinters,  which  have  been  difcovered 
in  our  times,  are  effaced  and  dcllroyed  almoll  as  foon 
as  they  are  drawn  from  the  fubtcrraneous  manfions 
wherj  they  were  buried.     A  fortunate  accident  fur- 
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ni/hcd  Iilm  with  tl'.e  means  of  fliowing  us  tlie  coinpo- 
fitioii  and  tlie  colouring  of  the  pidtiires  of  ancient 
Rome.  The  coIoureJ  drawijig  which  the  famous 
Fietro  Sante  Bartoh'  had  taken  tiiere  from  antique 
jji£\ure?,  fell  into  his  hands.  He  had  tliem  engraved  ; 
and,  hifore  he  enriched  the  king  of  France's  cabinet 
with  thein,  he  gave  an  edition  of  them  at  his  own  ex- 
pence.  It  is  perhaps  the  mod  extraordinary  book  of 
antiqvrities  that  ever  will  appear.  Tlie  whole  is  paint- 
ed with  a  purity  and  a  precifion  that  are  inimitable  ; 
we  fee  the  livclinrfs  and  the  freflinefs  of  the  colouring 
that  charmed  the  Ca-fars.  There  were  only  30  copies 
publilhed  ;  and  there  is  no  reafon  to  expedt  that  there 
wilt  hereafter  be  any  more. 

Count  de  Ca\lus  was  engaged  at  the  fame  time  in 
■en   entcrprife   ftill   more   favourable    to    Roman  gran- 
deur,   and    more    interciling    to    the    French   nation. 
Colbert  had   framed  the  defign  of  engraving  the   Ro- 
man antiquities  that  are  ftill  to  be  feen  in  the  fouthern 
provinces  of  France.      By  his  orders  Mignard  the  ar- 
chiteft  had   made  drawings  of  them,   which  Count  de 
Caylus  had  the  good  fortune  to  recover.      He  refolved 
to  finifh  the  work  begun  by  Colbert,  and  to  dedicate 
it  to  that  great  miniller  ;  and  fo  much  had  he  this  en- 
-terprife  at  heart,  that  he  was  employed  in  it  during  his 
1=11"  illnefs,  and  warmly  recommended  it  to  M.  Mariette. 
In    1742,    Count   Caylus    was   admitted    honorary 
member  of  the  Academy  of  Belles  Lettres  ;  and  then 
it   was  that  he  feemed   to   have   found   the  place    for 
which  nature  defigned  him.      The  ftudy  of  literature 
now  became  his  ruling  paffion  ;    he  confecrated   to  it 
liis  time  and  his  fortune  ;   he  even  renounced  his  plea- 
fures  to  give  himfelf  wholly  up  to  that  of  making  lume 
difcovcry  in    the  field  of  antiquity.      But  amidft   the 
fruits  of  his  refearch  and  invention,   nothing  feemed 
more  flattering  to  him  than  his  difcovery  of  encauftic 
painting.     A  defcription  of  Pliny's,  but  too  concife  a 
one  to  give  iiim  a  clear  view  of  the  matter,   fuggefted 
the  idea  of  it.      He  availed   himfelf  of  the  friendfhip 
-and  (kill  of  M.  Magault,  a  phyficlau  in  Paris,  and  an 
excellent  chemift  ;  and  by  repeated  experiments  found 
out  the  fecret  of  incorporating  wax   with  divers  tints 
and  colours,   and  of  making  it  odedient  to  the  pencil. 
Pliny   has   made   mention   of  two  kinds  of  encauftic 
painting  pradtifed  by  the  ancients  ;  one  of  which  was 
performed  with  wax,  and  the  other  upon  Ivory,   with 
hot  punches  of  iron.      It  was  the  former  that  Count 
Caylus  had  the  merit  of  reviving  ;   and  M.  Muntz  af- 
terwardsmademanyexperimcnts  tocarry  it  to  perfettion. 
In  the  hands  of  Count  Caylus,    literature   and  the 
arts  lent  each  other  a  mutual  aid.      But  it  would  be 
endltfs  to  give  an  account  of  all  his  works.     He  pub- 
liihed  above  40  differtatlons   in  the   Memoirs  of  the 
Academy  of  Belles  Lettres.     The  artifts  he  was  par- 
ticularly attentive  to  ;-and  to  prevent  their  falling  into 
miftakes   from   an   ignorance   of  coftume,    which   the 
ablcll  of  them  have  fometimes  done,    he  founded   a 
prize  of  500  livres,  the  objeft  of  which  is  to  explain, 
by  means  of  authors  and  monuments,  the  ufages  of  an- 
cient nations.      In  order  that  he  might  enjoy  with  the 
whole  world  tlie  treafurcs  he  had  collcded,  he  caufed 
them  to  be  engraved,  and  gave  a  learned  defcription  of 
them  in  a  work  which  he  embellifhed  with  800  copper- 
plates. 

The  ftrcngth  of  his  contlltution  feemed  to  give  him 


hopes  of  a  '--g  life  ;  but  a  humour  fettling  ;\i.  one  of    CoJ-der 
his  legs,  which  entirely  deftroyed   his  health,  he  ex-  II 

pired  on  the  5th  of  September  1763,  and  by  his  death  Ccanothui. 
his  family  is  extinft.  The  tomb  ercdled  to  the  ho-  ' 
nour  of  Count  Caylus  is  to  be  fcen  in  the  chapel  of 
St  Germain  I'Auxerrois,  and  deferves  to  be  remark- 
ed.  It  is  perfectly  the  tomb  of  an  antiquary.  This 
monument  was  an  ancient  fepulchral  antique,  of  the 
moft  beautifLd  porphyry,  with  ornam.ents  in  the  E- 
gyptian  tafte.  From  the  moment  he  procured  it,  he 
had  deftined  it  to  grace  the  place  of  his  interment. 
While  he  awaited  the  fatal  hour,  he  placed  it  in  his 
garden,  where  he  ufed  to  look  upon  it  with  a  tranquil 
but  thoughtful  eye,  ajid  pointed  It  out  to  the  infpec- 
tion  of  his  friends, 

The  charaft,°r  of  Count  Cajlus  is  to  be  traced  in 
the  different  occupations  which  divided  his  cares  and 
his  life.  In  fociety,  he  had  all  tlie  franknefs  of  a  fol- 
dicr,  and  a  politenefs  which  had  nothing  in  It  of  de- 
ceit or  circumvention.  Born  Independent,  he  applied 
to  ftudles  which  fuited  his  tafte.  His  heart  was  yet 
better  than  his  abilities.  In  his  walks  he  ufed  fre- 
quently to  try  the  honefty  of  the  poor,  by  fending 
them  with  a  piece  of  money  to  get  change  for  him. 
In  thefe  cafes  he  enjoyed  their  contufion  at  not  find- 
ing him  ;  and  then  prefenting  himfelf,  ufed  to  com- 
mend  their  honefty,  and  give  them  double  the  fum. 
He  faid  frequently  to  his  friends,  "  I  have  this  day 
loll  a  crown  ;  but  I  was  forry  that  I  had  not  an  op- 
portunity of  giving  a  fecond.  The  beggar  ought  not 
to  want  integrity." 

CAYSTER,  or  Caystrus,  in  /fncunt  Geography, 
a  river  of  Ionia,  whofe  mouth  Pti.lemy  places  between 
Colophon  and  Ephefus ;  commended  by  the  poets  for 
its  fwans,  which  It  had  in  great  numbers.  Its  fource 
was  in  the  Montes  Cilblanl,  (Pliny).  Cayjlrius  Cam- 
pus was  a  part  of  the  territory  of  Ephefus.  Ciimpi 
Caxflriani  of  Lydia  were  plains  lying  in  the  middle  be- 
tween the  inland  parts  and  Mount  Tmolus. 

CAZEROM,  or  Cazeron,  a  city  of  Afia,  in  Per- 
fia,   fituated  in  E.  Long.  70.  N.  Lat.  29.  15. 

CAZIC,  orCAZiQUE,  a  title  given  by  the  Spaniards 
to  the  petty  kings,  princes,  and  chiefs,  of  the  feveral 
countries  of  America,  excepting  thofe  of  Peru,  which 
are  called  curatat.  The  French  call  them  cafiques,  a 
denomination  which  they  always  give  to  the  Tarta- 
rian hordes. — The  cazics,  in  fome  places,  do  the  office 
of  phyficlans,  and  in  others  of  priefts,  as  well  as  of 
captains.  The  dignity  of  cazic  among  the  Chiltes,  a 
people  of  South  America,  does  not  defccnd  to  chil- 
dren, but  muft  he  acquired  by  valour  and  merit.  One 
of  the  prerogatives  attached  to  It  Is,  that  the  cazic 
may  have  three  wives,  while  the  other  people  are  al- 
lowed only  one.  Mexico  comprehended  a  great  num- 
ber of  provinces  and  iflands,  which  were  governed 
by  lords  called  ca-ziquet,  dependent  on  and  tributary  to 
the  emperor.  i  hirty  of  thefe  vaffals  are  faid  to  have 
been  fo  powerful,  that  they  were  able,  each  of  them, 
to  bring  an  army  of  1  CO, 000  men  into  the  field. 

CAZIMIR,    a  handfome  town  of  Poland,   in  the 
palatinate  of  Lublin,   fituated  on  a  hill  covered  with 
trees,   in  E.  Long.  3.  10.  N.  Lat.  51.  5. 
CEA.     See  Ceos. 

CEANOTHUS,  New- Jersey  Tea.    SeeBoTAsv 
Iiukx. 

6  CEBES, 
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Crbf"!,  CI'BTlS,  of  Tliobes,  a  Socratic  plillofopher,  r.uthjr 
Cecil,  of  ^]-^^.  aJiiiircJ  Tii//f  of  Ceba;  or,  "  Dialogues  on  the 
■"~^^~~'  I5irtli,  Life,  and  Death  of  Mankind."  He  floiirifhed 
about  409  years  before  Chrill. — The  above  piece  is 
mentioned  by  fome  of  the  ancient  writers,  by  Liician, 
D.  Laertins,  TertnHian,  and  Suidas  :  but  of  Cebes 
himftlf  we  have  no  account,  fave  that  he  is  once  men- 
tioned by  Plato,  and  once  by  Xcnophon.  The  for- 
mer fays  of  him,  in  his  "  Phasdo,"  that  he  was  a  fa- 
gacious  inveftigator  of  truth,  and  never  affented  with- 
out the  mo(l  convincing  reafons  :  the  latter,  in  this 
"  Memorabilia,"  ranks  him  among  the  few  intimates 
of  Socrates,  who  excelled  the  rell  in  the  innocency  of 
their  lives.  Cebes's  Tabula  is  ufually  printed  with 
Epiftetus's  Manuale. 

CECIL,  William,  Lord  Burleigh,  treafurer  of 
England  in  the  reign  of  Queen  Elizabeth,  was  the  fon 
of  Richard  Cecil,  Efq;  mailer  ot  the  robes  to  King 
Henry  VIIL  He  was  born  in  the  houfe  of  his  grand- 
father, David  Cecil,  Efq;  at  Bourn  in  Lincolnlliire, 
in  the  year  i?Jo;  and  received  the  rudiments  of  his 
education  in  the  grammar-fL:hool  at  Grantham.  From 
thence  he  was  removed  to  Staiutord  ;  and  about  the 
year  IJ35,  was  entered  of  St  John's  College,  Cam- 
bridge. Here  he  began  his  iludies  with  a  degree  of  en- 
thufiailic  application  very  uncommon  in  young  gentle- 
men of  family.  At  the  age  of  16  he  read  a  fophif- 
try  leftnre,  and  at  19  a  voluntary  Greek  letiure, 
which  was  the  more  extraordinary  as  being  at  a  time 
when  the  Greek  language  was  by  no  means  univer- 
fdly  underllood.  In  15:)  I  he  went  to  London,  and 
became  a  member  of  the  f  )cicty  of  Gray's  Inn,  with 
sn  intention  to  ftudy  the  law  ;  but  he  had  not  been 
long  in  that  fituation  before  an  accident  introduced 
him  to  King  Henry,  and  gave  a  new  bias  to  his  piir- 
faits.  O'Neil,  a  famous  Irilh  chief,  coming  to  court, 
had  brought  with  him  two  Irifli  chaplains,  violent  bi- 
gots to  the  Romifli  faith  ;  witli  tliefe  Mr  Cecil,  viht- 
ing  his  father,  happened  to  have  a  warm  difpute  in 
J.atin,  in  which  he  difplayed  uncommon  abilities. 
The  king,  being  informed  of  it,  ordered  the  young 
man  into  his  prefence,  and  was  fo  pleafed  with  liis 
converfation,  that  he  commanded  his  father  to  find  a 
place  for  him.  He  accordingly  requclled  the  rever- 
lion  of  the  cu/los  Irei'ium,  which  Mr  Cecil  afterwards 
jjoffeffed.  About  this  time  he  married  tlie  fifter  of 
Sir  John  Cheke,  by  whom  he  was  recommended  to 
the  Earl  of  Hertford,  afterwards  duke  of  Somcifet  and 
proteftor. 

Soon  after  King  Edward's  acccfuon,  Mr  Cecil  came 
into  the  poflcffion  ol  the  office  of  cii/Irjs  brevium,  worth 
sbout  240I.  a-year.  His  iirll  lady  dying  in  134?,  he 
married  the  daughter  of  Sir  Anthony  Cook,  direc- 
tor of  tlie  king's  fludies.  In  1547,  he  was  appointed 
by  the  proteAor  mailer  of  requefts  ;  and  foon  after 
attended  his  noble  patron  on  his  expedition  againit 
the  Scots,  and  was  prefent  at  the  battle  of  Mnfl'cl- 
burgh.  In  this  battle,  which  was  fought  on  the  loth 
of  September  i  y\j,  Mr  Cecil's  life  was  miraculoudy 
prclcrved  by  a  friend,  who  on  pufliing  him  out  of  the 
level  of  a  cannon,  had  his  arm  (luiltered  to  pieces. 
'i"he  fight  and  judgment  of  his  friend  mull  have  been 
«s  extraordinary  as  his  trienddiip,  to  perceive  the  pre- 
cife  direftion  of  a  cannon  fliot  ;  uidefs  we  fuppofe, 
that  the  ball  was  alraoil  quite  fpcnt  ;  in  which  cafe 
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the   thing   is   not   iinpofiible.      The  (lory  is  told  i;i  liij      C-f'l. 

life  by  a  domcllic.      In  the  year  154S,    Mr  Cecil   was   — -v — 

made   fecretary   of  fiate  ;    but   in  the  following   year, 

the    duke   of  Northumberland's  fattion  prevailing,   he 

futfered  in  the  difgrace  of  the  proteftor  Somerfet,   and 

was  fent  priioncr  to  the  tower.      After   three  mo  iths 

confinement   he    was   releafed  ;    in    1551     rellored    to 

his  office  ;  and    foon    after    knighted,    and  fworn   of 

the  privy  council.      In    15^3   he    was  made  chanc    lor 

of   the  order  of   the    Garter,  with  an  annual  fee  of 

100  merks. 

On  the  death  of  Edward  VI.  Mr  Cecil  prudently 
refuled  to  have  any  concern  in  NorthumbtrI;i;id's  at- 
tempt in  favour  of  the  unfortunate  Ladv  Jane  Gray  ; 
and  when  Queen  ^■Iary  acceded  to  the  throne,  he  was 
gracioufly  received  at  court  ;  but  not  choofirg  to 
change  his  religion,  was  difmified  from  his  employ- 
ments. During  this  reign,  he  was  twice  clefted  knight 
of  the  fiiire  for  the  county  of  Lincoln  ;  and  often  fpv)ke 
in  the  houfe  of  commons  with  great  freedom  and 
firmnefs,  in  oppofition  to  the  minillry.  Neverthelefs, 
though  a  Protetlaiit  and  a  patriot  (that  is,  acouiticr 
out  of  place),  he  had  the  addrefs  to  llecr  through  a 
very  dangerous  fea  without  fhipwreck.  , 

Queen  Elizabeth's   acccffion  in  the  year  l^j'^   im- 
mediatel;    difpelled  the   cloud  which  had  obfcurcd  his 
fortunes  and   minifterlal  capacity.     Di;ring  the  horrid 
reign  of    her  filler,    he  had    conftantly   correfpon<!ed 
wiih  the  prineei's  Elizabeth.      On  the  very  day  of  her 
acceffion,   he   prelenttd    her   with   a  paper  containing 
twelve  articles  necellary  for  her   immediate   difpatch  ; 
and,    in   a    few   days    after,  was  fworn   of   the  privy 
^  council,  and  made  fecretary  of  Hate.      His  firll  advici; 
to  the  queen   was,  to  call  a  psrliament  ;   and  the  firll 
bufinefs    he  propofed  after  it   was  aflembled   was  the 
cflabliniment  of  a  national  church.      A   plan   of  refor- 
mation   was   accordingly  drawn  up    under    his   imme- 
diate  infpeftlon,    and    the  legal  ellablilhmcnt  of  the 
church   of  England   was   the   co.ifequence.      Sir  Wil- 
liam Cecil's   ne.\t   important  concern,   was    to  rellore 
the   value  of    tlie  coin,    which   had  in  the  preceding 
reigns   been    conllderably   I'ebafed.      In    156  r,  he  wai - 
appointed  mailer  of  the  wards  ;  and,  in  157:,  created 
baron  of  Burleigh,  as  a  reward  for  his  ferviccs,   par.  ■ 
tieularly  in  having  lately  lulled  a  fornu'dahle   rebelli.m 
in    the    north.      The   following  year  he  was  honoured  ■ 
with  the  garter,  and  raifed  to  the  office  of  lord  high 
treafurer' of  England.      From   this  period  we  find  him 
the  prinnim  inobde  of  every  material  tranfaCtion  during 
the   glorious    reign    of  Queen    Elizabeth.       Notwith- 
(landing   the  temporary  influence  of  other  favourites,  . 
Lord  Burleigh  was,  in  fatl,  her  prime  minilter,  and  the 
perfon  on  whom  (Ije  chieHy  confided  in  matters  of  real  ' 
importance.   '  Having   filled   the   higheft  and  mofl  im- 
portant offices  of  the    (late   for  40  years,  and  "uidcd  • 
the  helm   ol    goveri/mcnt  du;  in^,' the  moll  gloi  lous  pe- 
riod   of   Enghlh    hillory,   he    departed   tins   li'e  on  the 
4th   of  Augull    Ij9H,   in    the    fHh  year   >,'.    his  age. 
His   body  was  removed  to  Stamford,  and  there  dcpo- 
fited  in   the   (anuly  vault,   where  a  ifiagnifitent   tomb 
was   eredtcd    to    his    memory — Notwiihllandin'v    lii^ 
long  enjoyment  of  fuch  lucrative  employments,  he  left 
only    an    eftatc     of    4OC0I.    per    annum,    ii,oool.    in 
money,   and    elfcCts   worth   about   14,000!.      He  lived, 
indeed,  i»  a  manner  luitable  to  iiis  high  rank  and  inv- 

portaiice. 
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portznce.  He  had  foui-  j'l-icts  of  itficcnce,  viz.  lis 
loggings  at  court,  his  houie  in  the  Sti  aiiil,  hia  Itat  at 
Burleigh  I'dik  iiear  Stamford,  and  his  feat  at  Theo- 
bald's. T!ic  laft  of  thtfe  was  his  favoorite  place  of 
retirement,  where  he  f.tquently  ciitlitllned  the  queen 
at  a  vafl  exp^iice. 

Lord  Bvulcigh  was  daubtlcfs  a  man  of  fingular  abi- 
lities and  priicknce,  amiable  in  his  private  cliarafter, 
and  one  of  the  moll  able,  upright,  and  indefatigable 
ininlRcrs  cvtr  recorded  in  the  annals  of  this  king- 
dom. His  principal  works  are,  i .  La  Complamte  de 
I'ame  peikrejc,  or  the  Complaint  of  a  fiufnl  Soul,  in 
French  verfe,  in  the  king's  library.  2.  Materials  for 
Patten's  Bijrium  expeJ.  Sccticn,  London,  1541,  l2mo. 
3.  Shndeis  and  lies  mabcioufly,  grofbly,  and  impu- 
dently vomittd  out,  in  certain  traiterous  books  and 
pamphlets,  againil  two  counfcUors,  Sir  Franos  Ba- 
con  and  Sir  William  Cecil.  4-  A  fpeech  in  parlia- 
ment, 1562,  Strype's  Mem.  vol.  iv.  p  107.  5.  Pre- 
cepts or  dlreftlons  for  the  well  ordering  of  a  man's 
life,  1C37,  Harl.  Cat.  vol  ii-  p- 755.  6  Meditations 
on  the  death  of  his  lady,  Ballard's  Mem  p.  184. 
7.  Meditations  on  the  Hate  of  England  during  tae  reign 
of  Queen  Elizabeth,  manufcript.  8.  The  execution 
of  jullice  in  England  for  the  maintenance  of  pulhc 
and  Ch.illlan  peace,  &c.  Lond.  158 1,  15S3,  Semev's 
trafts,  4-hCol!ea.  vol.  i.  p.  5.  9.  'Advice  to  Queen 
Elizabeth  in  matters  of  religion  and  (late,  ib.  p.  101, 
ic6.  10.  A  great  number  of  letters.  See  Peck's 
Deftdcrata  Curiofa,  Howard's  coUettions,  &c.  II.  Se- 
veral peditrrees,  fome  of  which  are  preferved  in  the 
3rci[bi(hop  of  Canterbury's    library  at   Lambeth,  N= 

299,  747- 

CECILIA,  Sf,  the  patronefs  of  mufic,  has  been 
honoured  as  a  martyr  ever  fuice  the  fifth  century. 
Her  (lorv,  as  delivered  by  the  notaries  of  the  Roman 
church,  and  'from  thence  tranfcribed  into  the  Golden 
Legend  and  other  books  of  the  like  kind,  fays,  that 
{he  was  a  Roman  lady,  born  of  noble  parents  about 
the  year  igi;:  That,  notvvithftanding  ihe  had  been 
converted  to  Chrillianity,  her  parents  mariied  her  to 
a  young  Bagan  nobleman  named  Valeriaiuis  ;  who  go- 
ing  to  bed  to  ber  on  the  wedding  night,  as  the  cuJiom 
is,  fays  the  book,  was  given  to  underftand  by  his 
fpoufe,  that  fhe  was  nightly  vifited  by  an  angel,  and 
that  he  mull  forbear  to  appioach  her,  otherwife  the 
angel  vvoidd  deftroy  him.  Valerianus,  fomewhat  trou- 
bled at  thefe  words,  defired  that  he  might  fee  his  ri- 
val the  angel  ;  but  liis  fpor,fe  told  him  that  was  impof- 
fible,  unlefs  he  would  confent  to  be  baptized  and  be- 
come a  Chrlflian.  This  he  confcnted  to  ;  alter  which, 
returning  to  his  wife,  he  found  her  in  her  clofet  at 
prayer,  and  by  her  fide,  in  the  fhape  of  a  beautiful 
young  man,  an  angel  clulhcd  with  brightnefs.  After 
fome  convcrfation  wi'h  the  angel,  Valerianus  told  him 
that  he  had  a  brother  named  Tiburtiuf,  whom  he 
greatly  willied  to  fee  a  partaker  of  the  grace  which  he 
himfelf  had  received  The  angel  told  him  that  his 
defire  was  granted,  and  that  they  fhould  be  both  crown- 
ed with  martyrdom  in  a  fhort  time.  Upon  this  the 
angel  vanillied,  and  was  not  long  in  fliowing  himfelf 
as  good  as  his  word  ;  Tiburtius  was  converted.  aiiJ 
both  he  and  his  brother  V.derianus  were  bcncaced. 
Cecilia  was  ofTeied  her  life  upon  coiditi^n  that  (lie 
would  facrifice  to  the  deities  of  the   Romans  ;  but  ihe 
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rcfufed  ;  upon  which  flie  was  thrown  into  a  ciddron 
of  boiling  water,  and  fc:dded  to  death.  Others  fay, 
that  fhe  was  ftiflcd  in  a  dry  bath,  i  e.  an  enclofure  from 
whence  the  air  was  excluded,  having  a  (low  fire  un- 
derneath it  ;  which  kind  of  death  was  fometimcs  in- 
flieied  by  the  Romans  upon  women  of  quality  who 
wire  criminals.  Ufion  the  fpot  where  her  houfe  (lood, 
is  a  church,  faid  to  have  been  built  by  Pope  Urban  L 
who  adminlllercd  baptlfm  to  her  hnfliand  and  his  bro- 
ther :  it  is  the  cliuieh  of  St  Cecilia  at  Traftevere  ; 
within  is  a  moil  curious  painting  of  the  faint,  as  alfo 
p  llately  monument  with  a  cumber.t  (latue  of  her  with 
her  (ace  downwards.  There  is  a  tradition  of  St  Ce- 
cilia, that  (he  excelled  in  mufic  ;  and  that  the  angel 
who  was  thus  enamoured  of  her,  was  drawn  from  the 
celeftial  regions  by  the  charms  of  her  melody  :  this  has 
been  deemed  authority  fufficient  to  making  her  the 
patronefs  of  mufic  and  muiicians.  The  legend  of  St 
Cecilia  has  given  frequent  occafion  to  painters  and 
fculptors  to  exercife  their  genius  in  reprefentations  of 
ber,  playing  on  the  organ,  and  fometimes  on  the  harp. 
Raphael  has  painted  her  finging  with  a  regal  in  her 
hands  ;  and  Domenichino  and  Mignard,  hnging  and 
playii.g  on  the  harp. 

CECROPS,  the  founder  and  firft  king  of  Athens, 
about  the  time  of  Moles  the  lawgiver  of  the  He- 
brews. He  was  the  liiil  who  cft.iblinied  civil  govern- 
ment, religious  rites,  and  marriage  among  the  Greeks  ; 
and  died  after   a    reign  of  50  years.      See    Attica, 

CEDAR.  See  JuNiPERUs  and  PiNUs,  Botany 
Index. 

The  fpecies  of  cedar  famous  for  its  duration,  is  that 
popularly  called  the  cedar  of  Lebanon  fPiiius  cedruij, 
by  the  ancients  cedrus  magna,  or  the  great  cedar  :  alfo 
cedrclate,   K.^ftv^i,,.   See  PiNUS,  Botany  Index. 

CEDRENUS,  George,  a  Grecian  monk,  lived  in 
the  iith  age,  and  wrote,  "  Annals,  or  an  abridged 
Hlftory,  from  the  beginning  of  the  World  to  the 
Rtign  of  Ifaac  Comnenus  emperor  of  Conllantinople, 
who  fucceedcd  Michael  IV.  in  1057."  This  work  is 
no  m-Te  than  an  extraiTt  from  feveral  hlftorians.  There 
is  an  edition  of  it,  printed  at  Paris  in  1647,  with  the 
Latin  veriion  of  Xylander,  and  the  notes  of  Father 
Goar  a  Domlrican. 

CEDRUS,  the  cedar  tree,  mahogany,  &c.  See 
JuNiPERus,  PiNUs,   and  .Swietenia,  Botany  Index. 

CEILING,  ill  Arch'iledure,  the  top  or  roof  of  a 
lower  room  ;  or  a  covering  of  plafter  over  laths  nailed 
on  the  bottom  of  the  joiils  that  bear  the  floor  of  the 
upper  room  ;  or  where  there  is  no  upper  room,  on  joifts 
for  the  purpofe  ;  hence  called  cei/'mg  joifis.  The  word 
cellhig  anfwers  pretty  accurately  to  the  Latin  lacunar, 
"  every  thing  over  head.' 

PlalKred  ceilings  are  much  ufed  in  Britain,  more 
than  any  other  country  :  nor  are  they  without  their 
advantages,  as  tlicy  make  the  nioni  liglitlome  ;  are 
go  d  In  cafe  of  tire  ;  (top  the  p:i(rage  of  the  dull  ;  lef- 
le.i  tiie  noife  over  head  ;  and,  in  lUmmer,  make  the  air 
Cooler. 

Ceiling,  in  fea  language-,  denotes  the  infide  planks 
oi  a  (hip. 

CEIMELIA,  Irom  ,,  ,.„,,  "  to  belaid  up,"  in  an- 
tiquity, denotes  choice  or  precious  pieces  of  iurni- 
lure  or  ornaments,  rcferved  or  laid  up  for  extraoidi- 
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Ceinieliar- rary  occaTions  and  lifts;  in  which  ftnfc,  facred  gar- 
ments,  ventls,  and  the  like,  are  reputed  of  the  cei. 
meh'a  of  a  church.  Medals,  antique  ilones,  figures, 
manufcvipts,  records,  &c.  are  the  ceimelia  of  men  of 
letters. 

CEIMELIA  RCHIUM,  the  repofitory  or  place 
where  ceinn'lia   .ve  prefcrrvrd. 

CEIMELIOPHYLAX,  (from  x-'^"V"v  and  f^»«Tr« 

I  le-p),  the  keeper  or  cur;(tor  of  a  colleftion  of  cei- 
melia ;  fometimes  silo  denominated  ceimtliarcha.  The 
ceimcliarcha,  or  celiiieh'ophylax,  was  an  oflicer  in  the 
ancient  churches  or  monalleries,  anivvering  to  what 
was  otherwife  denominated  chartophylax,  and  cujlos  ar- 
cAi  varum. 

CELJENJE,  in  /Jnaent  Geography,  the  capital  of 
Phrygia  Magna,  fituated  on  a  cognominal  mountain, 
at  the  common  fonrces  of  the  Masander  and  Marfyas. 
The  king  of  Ferfia  had  a  (Irong  place  beneath  the  ci- 
tadel, by  the  fprings  of  the  Marlyas,  which  rofe  in  the 
market  place,  not  Icfs  in  iize  than  the  Maeander,  and 
flowed  through  the  city.  Cyrus  the  younger  had  alfo 
a  palace  there,  but  by  the  fprings  of  the  Ma:3nder, 
which  river  paiTed  likewlfe  through  the  city.  He 
had,  moreover,  an  extenfive  paradife  or  park,  full  of 
wild  beafts,  which  he  hunted  on  horfeback  for  exercife 
or  amufement  ;  and  watered  by  the  Masander,  which 
ran  through  the  middle.  Xerxes  was  fald  to  have  built 
thefe  palaces  and  the  citadel  after  his  return  fiom  his 
expetiiiion  into  Greece. 

Antiochus  Soter  removed  the  inhabitants  of  Celxiise 
into  a  city  which  he  named,  from  his  mother,  Apamea; 
and  which  became  afterwards  a  mart  inferior  only  to 
Ephefus.      tjee  Apamea. 

CELANDINE.  See  Chelidonium,  Botany  In- 
dex. 

CELANO,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  in  Farther  Abruzzo.  It  is  feated  a  mile  from 
the  lake  Cclano,  anciently  called  Fucinus.  E.  Long. 
13.  59.  N.  Lat.  41.  56. 

CELAREN'l',  among  logicians,  a  mode  of  fyllo- 
gifm,  wherein  the  major  and  conclufion  are  univerfal 
negative  prcpofitions,  and  the  minor  an  univerfal  af- 
firmative. 

E.  gr.  cE  None  whofe  underftanding  Is  limited  can  be 
omnifcient. 
lA  Every  man's  underftanding  is  limited. 
rEnt  Therefore  no  man  is  oirnilcient. 

CELASTRUS.     See  Botany  InJex. 

In  Senegal  the  negroes  ufe  the  powder  of  the  root 
of  this  plant  as  a  fpecific  againft  gononhoeas,  which  it 
is  faid  to  cure  in  eight  or  fometimes  in  ihiee  days.  An 
infufion  of  the  bark  of  a  fpecies  of  il.iff  treee,  which 
grows  in  the  ifle  of  France,  is  faid  to  pulTefs  the  fame 
virtues. 

CELEBES,  an  ip.and  in  the  Indian  fea,  fituatcd  un- 
der the  equator,  and  called  by  fome  I\Iarn/far.  The 
leng'h  and  breadth  have  not  been  accurately  comput- 
ed ;  but  the  circumference,  at  a  medium,  is  about  800 
miles.  It  had  formerly  fix  kingdoms,  which  are  re- 
duced to  one.  The  air  is  hot  and  moill,  and  fuhjtft 
to  great  rains  during  the  ncith-wcft  winds,  which  bU)vv 
from  November  to  March,  at  v.hich  time  the  count' y 
is  overflowed,  and  for  this  reafon  they  build  their 
houfcs  on  piles  cf  wood  ten  feet  high.  The  moll  lieaUh- 
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ful  time  Is  during  tlie  northern  monfoons,  which  fel-  Cc'cbcs. 
dom  fail  blowing  regularly  in  one  part  of  the  year,  ^'f'crf^ 
The  chief  vegetables  arc  rice  and  cocoas  ;  but   they  " 

have  ebony,  fauders,  &c.  Their  fruits  and  flowers 
are  much  the  fame  as  in  the  neigh!)ouring  parts  of  the 
Indies.  They  have  pepper,  fugar,  betel,  areca,  the 
fined  cotton,  and  opium.  The  natives  have  bright 
olive  complexions,  and  tl:;'  women  have  fliining  black 
hair.  They  are  thought  to  be  very  handfome  by  the 
Dutch  and  Chinefe,  who  often  purclinfe  them  for 
bedfellows.  The  men  are  induflrious,  robufl,  and 
make  excellent  foldiers.  Their  arms  are  fahres,  and 
trunks,  from  whence  they  blow  poifoned  darts,  which 
are  pointed  with  the  tooth  of  a  fea-fifh.  Some  like- 
wile  ufe  poifoned  daggers.  Tliey  were  the  lall  of  the 
Indian  nations  that  were  enflaved  by  the  Dutch,  which 
could  not  be  effected  till  after  a  long  war.  They  teach 
their  children  to  read  and  write,  and  their  charafters 
have  fome  refemblance  of  the  Arabic.  Their  religion 
being  Mahometan,  the  men  indulge  themfelves  in  many- 
wives  and  concubines.  The  employment  of  the  wo- 
men is  fpinning,  cookery,  and  making  their  own  and 
their  hufbands  clothes.  The  men  wear  jewels  in  their 
ears,  and  the  women  gold  chains  about  their  necks. 
The  inhabitants  in  general  go  half-naked,  without  any 
thing  on  their  head,  legs,  or  feet,  and  fome  have  no- 
thing but  a  cloth  about  tlieir  middle.  The  ftreets  of 
the  town  MacalTar  are  fpacious,  and  planted  with  trees 
on  every  fide.  It  ftands  by  the  fide  of  the  only  large 
river  they  have  in  the  illand.  The  Dutch  have  a  fort 
here,  mounted  with  40  guns,  and  garrifoned  with  700 
men.  There  is  only  one  other  town  of  note,  called 
yampandam,  where  they  alfo  have  a  fort.  The  ifland 
is  not  near  fo  populous  as  when  the  Dutch  conquered 
it  ;  the  men  being  hired  for  foldiers  in  rnoft  of  the 
neighbouring  countries. 

The  religion  of  thefe  iflands  was  formerly  idolatry'. 
They  worlhipped  the  fun  and  moon.  They  facrificed 
to  them  in  the  public  fquares,  having  no  materials 
which  they  thought  valuable  enough  to  be  employed 
in  raifing  temples.  About  two  centuries  ago,  fome 
Chriflians  and  Mahometans  having  brought  their  opi- 
nions to  Celebes,  the  principal  king  of  the  country 
took  a  diflike  to  the  national  worfhlp.  Having  con- 
vened 3  general  aflembly,  he  afcended  an  eminence, 
when,  fpreading  out  his  hands  towards  heaven,  he  told 
the  Deity,  that  he  would  acknowledge  for  truth  that 
doflrine  whofe  minifters  fliould  firfl  arrive  in  his  domi- 
nions, and,  as  the  winds  and  waves  were  at  his  com- 
mand, the  Almighty  would  have  himfelf  to  blame  if 
he  embraced  a  falfehood.  The  affembly  broke  up,  de- 
termined to  wait  the  orders  of  heaven,  and  to  obey  the 
firft  miffionarics  thit  Ihould  arrive.  The  Mahometans 
were  the  m  ft  adlive,  and  their  religion  accordingly 
prevailed. 

CELERES,  in  Roman  antiquity,  a  regiment  of 
body-guaids  belonging  to 'he  Roman  kings,  eftablifhed 
by  Romulus,  and  conipcfed  of  :;co  young  men,  cho- 
fen  out  of  the  moll  illuflrious  Ronian  families,  and  ap- 
proved by  the  fuffrages  of  the  curiae  of  the  people, 
each  of  which  furniflicd  ten.  The  name  comes  from 
celer,  "  quick,  ready  ;"  and  was  given  them  becaufe 
of  their  promptnefs  to  obey  the  king. 

The  ccleres  always  attended  near  the  king's  perfon, 

to  guard  him,  to  be  read-,   to  carry  his  orders,  and  to 
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fekri.  fxeciite  them.  In  war  they  made  the  van  jjuard  in 
""~^  the  engajjement,  vvliich  they  always  hc^an  lirll ;  in  re- 

treats ihcy  maJJe  the  rear-guan!. 

Thoii<Th  the  ctleres  were  a  body  of  horfe,  yet  they 
ufually  difmountcd,  and  fought  on  foot  ;  their  com- 
mander was  called  tribune,  or  prefect  of  the  ccleres. 
They  were  divided  into  three  troops  of  ico  each, 
con:imanded  by  a  captain  cal'cd  centnrio  :  their  tribune 
was  the  feccnd  perfon  in  the  kingdom. 

Plutarch  fays,  N'uina  broke  the  celeres.  If  this  be 
true,  they  were  foon  re-eftabliflied  ;  for  we  find  them 
under  moll  of  the  fucceedi:ig  kings  :  witnefs  the  great 
Brutus,  who  expelled  the  Tarquins,  and  whj  was  the 
tribune  of  the  celcres. 

CELERI,  in  Botany,  the  Eng'ifh  name  of  a  variety 
ofthe  Apium  Graveolens. 

The  feed  of  ccleri  (hould  be  fown  at  two  or  three 
dlffereni  times,  the  hettei-  to  continue  it  for  ufe  through 
the  whole  feafou  without  running  up  to  feed.  The 
firft  fowint;  fhould  be  in  the  beginning  of  Jvlareh,  upon 
a  gentle  hot-b(.d;jhe  fecond  may.  be  at  the  end  of 
the  fame  month,  whicli  ought  to  be  in  an  open  tpot 
of  light  earth,  where  it  may  enjoy  the  benefit  of  t!ic 
fun  ;  the  thi-d  time  of  fuv.ing  fliould  be  in  the  latter 
end  of  April,  or  beginning  of  May,  on  a  moiil  foil  ; 
and  if  expofed  to  thj  morning  fun  only,  it  will  be  fo 
much  the  better,  but  it  ihoiild  not  be  under  the  drip 
of  trees.  The  mid-.'!e  of  May,  fume  of  the  plants  of 
the  firft  fuwing  will  be   lit   to   traiilplant   for   blanch- 

The  manner  of  tranfplanting  it  is  as  follows:  after 
having  cleared  the  ground  of  weeds,  you  mull  dig  a 
trench  by  a  line  about  lO  inches  wide,  and  8  or  9 
inches  deep,  loolening  the  earth  in  the  bottom,  and 
laying  it  level  ;  and  the  earth  that  comes  out  of  the 
trench  ihould  be  et^ually  laid  on  each  fide  the  trench 
to  be  ready  to  draw  in  again  to  earth  the  celeri  as  It 
advances  in  height.  Thefe  trenches  fhould  be  iJiade 
at  three  feet  diftance  from  each  other;  then  plant  your 
plants  in  the  middle  of  the  trench,  at  about  four  or 
five  inches  diftance,  in  one  ftraight  row,  having  be-' 
fore  trimmed  the  plants,  and  cut  off'  the  tops  of  the 
long  leaves  :  and  as  they  are  planted,  you  mull  obferve 
to  dole  the  earth  well  to  their  roots  with  your  feet, 
and  to  water  them  plentifully  until  they  have  taken 
new  root.  As  thefe  plants  advance  in  height,  you 
muft  obferve  to  draw  the  earth  on  each  fide  clofe  to 
them,  being  careful  not  to  bury  their  hearts,  nor  ever 
to  do  it  ])Ut  in  dry  weather;  otherwife  the  phuits  will 
rot.  When  your  plants  Ixave  advanced  a  confidcrable 
height  above  the  trenches,  and  all  the  earth,  which 
was  laid  on  the  fides  thereof,  hath  been  employed  in 
earthing  them  up,  you  muft  then  make  ufe  of  a  fpade 
to  dig  up  the  earth  between  the  trenches,  which  mnll 
alfo  be  made  ufe  of  for  the  fame  pnrpoie,  continuing 
from  time  to  time  to  earth  it  up  until  it  is  fit  for  ufe. 
The  laft  crop  fhould  be  planted  in  a  drier  foil,  to  pre- 
vent its  being  rotted  with  too  much  wet  in  the  winter. 
You  will  do  well  to  cover  your  ridges  of  celeri  with 
fome  peafg-haulni,  or  forae  fach  light  covering,  when 
the  froft  is  very  hard,  which  will  admit  the  air  to  the 
plants  ;  for  If  they  are  covered  too  clofe,  they  will  be 
very  fubjcdl  to  rot  :  by  this  means  you  will  prefcrvc 
your  celeri  till  fpring  ;  biit  you  muft  remember  to 
take  off  the  eoveving  whenever  tiie  weather  will  per- 
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mit,  otl.erulf-j  it  will  be  apt  to  caufc  the  ccle.-i  to  pipe 
and  run  to  feed.  The  CLlorl,  when  full  blanched,  will 
not  continue  good  above  three  weeks  or  a  month  be- 
fore it  will  rot  or  pipe  ;  therefore,  in  order  to  con- 
tinue it  good,  you  fliuuld  have  at  leaft  fix  or  fcven  dif- 
ferent feafons  of  planting,  proportioned  to  the  con- 
fumption. 

The  other  fort  of  celeri,  which  is  commoniy  called 
celcnac,  is  to  be  managed  in  the  fame  manner  ;  ex- 
cepting that  this  fliould  be  planted  on  the  level  ground, 
or  in  very  fhallow  drills  :  for  this  plant  feldom  grows 
above  eight  or  ten  inches  high,  fo  recjulres  but  little 
earthing  up  ;  the  great  excellency  of  this  being  in  the 
fi/.e  of  the  root,  which  is  often  as  large  as  ordinary 
turnips. 

The  beft  method,  to  fave  the  feed  of  celeri,  is  to 
make  choice  of  fome  long  good  roots  of  the  upright 
celeri,  which  have  not  been  too  much  blanched,  and 
plaitt  them  out,  at  about  a  foot  afunder,  in  a  moifl 
foil,  early  In  the  fpring;  and  when  ihty  run  up  to 
feed,  keep  them  fnpported  with  ftjkes,  to  prevent 
their  being  broken  down  wi:h  the  wind:  and  in  July, 
when  the  feed  begins  to  be  formed.  If  the  feafon  fhjuld 
prove  very  dry,  it  will  be  proper  to  give  fome  water 
to  the  plant,  wliich  will  greatly  help  Its  producing 
good  feeds.  In  Augnft  thefe  feeds  will  be  ripe,  at 
which  time  It  fnould  be  cut  up,  in  a  dry  time,  and 
fpread  upon  cloths  in  the  ftm  to  dry  ;  then  beat  out 
the  feeds,  and  prelerve  it  in  bags  for  ufe. 

Ckleki,  IVUd,  (^^plum  antarHkum),,  was  found  in 
confidcrable  quantities  by  Sir  Jofeph  Banks  and  Dr 
Solander  on  the  coaft  of  Terra  del  Fncgo.  It  is  like 
the  garden  celeri  in  the  colour  and  difpofition  of  the 
floivers,  but  the  leaves  are  of  a  deeper  green.  The 
tafte  id  between  that  of  celeri  and  pardey.  It  Is  a  very 
ufefu!  ingredient  In  the  foup  for  feamen,  becaule  of  its 
antlfeorbutic  quality. 

CELERITY,  in  Mfckviics,  the  fwiftnefs  of  ai;iy 
body  in  motion.  It  is  alfo  defined  to  be  an  aifoclion 
of  motion,  by  which  any  moveable  body  runs  through 
a  given  fpacc  in  a  given  time. 

CELESTINS,  a  religious  order  fo  called  from  their 
founder  Peter  de  Menron,  afterwards  raifed  to  the 
pontificate  under  the  name  of  Celetlln  V.  This  Peter, 
who  was  born  at  Ifernia,  a  little  town  in  the  kingdom 
of  Naples,  in  the  year  1215,  of  but  mean  parents,  re- 
tired, while  very  young,  to  a  folltary  mountain,  in 
order  to  dedicate  himfelf  wholly  to  prayer  and  morti- 
fication. The  fame  of  his  piety  brought  feveral,  out 
of  curiofity,  to  fee  him  ;  fome  of  whom,  charmed  with 
his  virtues,  renounced  the  world  to  accompany  him  In 
his  folitude.  With  thefe  he  formed  a  kind  of  commu- 
nity in  the  year  1254  :  which  was  approved  by  Pope 
Urban  IV.  in  1264,  and  ereiSled  into  a  dlftlnil  order, 
called  the  hermits  of  St  Damien.  Peter  de  Meuroa 
governed  this  order  till  1 286,  when  his  love  of  foli- 
tude and  retirement  induced  him  to  quit  the  charge. 
In  July  I  294,  the  great  reputation  of  his  fantlity  rai- 
ftd  him,  though  much  againll  his  will,  to  the  pontifi- 
cate. He  then  took  the  name  of  Ccleftin  V.  and  hia 
order  that  of  Celijlins  fi-om  him.  By  his  bull  he  ap- 
proved their  conllitutions,  and  confirmed  all  their  rao- 
nafteries  to  the  number  of  20.  But  he  fat  too  (hort 
tim.e  in  the  chair  of  St  Peter  to  do  many  great  things 
for  his  o.der  ;  for  having  governed  the  church  five 

months 
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Celetcs    months  and  a  few  days,  and  corfideriii^  llie  great  biir- 
.'I  den  he  had  taken  upon  him,  to  which  lie  thoii^^ht  liim- 

I  fc!f  unequal,   he  folemnly  renounced  the  ponliticate  in 

a  confiftory  held  at  Naples. 

After  his  death,  which  happened  in  129(1,  his  order 
made  great  prcgrefs  not  only  in  Italy,  but  in  France 
hkewife  :  whither  the  then  general  Peter  of  Tivoli 
fent  1 2  religious,  at  the  requeft  of  King  Philip  the 
Fair,  who  gave  them  two  monafleries  ;  one  in  the  fo- 
refl  of  Orleans,  and  the  other  in  the  foreft  of  Com- 
ptigne  at  Mount  Chartres.  This  order  likewife  pafTed 
into  feveral  provinces  of  Germany.  Tlity  have  about 
()fi  convents  in  Italy,  and  21  in  France,  under  the  title 
of  priories. 

The  Celcftlns  rife  two  hours  after  midnight  to  fay 
riatins.  They  eat  i\q  flelh  at  any  time,  except  when 
thev  are  fick.  They  faft  every  Wednefday  and  Fri- 
day, from  Eafter  to  the  feaft  of  the  exaltation  of  the 
holy  crofs  ;  and,  from  that  feaft  to  Eafter,  every  day. 
As  to  their  liabit,  it  confifts  of  a  white  gown,  a  ca- 
puche,  and  a  black  fcapulary.  In  the  choir,  and  when 
they  go  out  of  the  monaftery,  they  wear  a  black  cowl 
with  the  capuche  :  their  fliirts  are  of  ferge. 

CELETES,  or  CiLET^  (from  i«.\>if,  a  racehorfe) 
in  antiquity,  denote  fingle  or  faddle-horfes,  by  way  of 
contradiftinftlon  from  thofe  yoked  or  harneflcd  toge- 
ther, called  I'l^ay'ti,  quadrigari'i,  &c.  The  fame  de- 
nomination  is  alfo  given  to  the  cavaliers  or  riders  on 
horfeback  ;  and  hence  fome  deduce  celeres,  the  name 
of  Romuliis's  guard. 

CELEUSMA,  or  Celeuma,  in  antiquity,  the 
fiioiit  or  cry  of  the  feamen,  whereby  they  animated 
each  other  in  their  work  of  rowing.  The  word  is 
formed  from  y^xnui,  to  call,  to  give  thejignal. 

Celeusma,  was  alfo  a  kind  of  fong  or  formtila,  re- 
hearfed  or  played  by  the  mafter,  or  others,  to  direft 
the  ftrokes  and  movements  of  the  mariners,  as  well  as 
to  encourage  them  to  labour.     See  Celeustes. 

CELEUSTES,  In  jincient  Na-vigation,  the  boat- 
fwain  or  officer  appointed  to  give  the  rowers  the  fignal, 
vhen  they  were  to  pull,  and  when  to  ftop.  He  is  al- 
fo denominated  epcpeus,  and  by  the  Romans,  port'ifcu- 
lus  ;  fometimes  fin- ply  hortator. 

CELIBACY,  the  ftate  of  unmarried  perfons.  Sca- 
liger  derives  the  word  from  the  Greek  xjiti-,  "  bed," 
and  >.i>Tu,  Unquo,  "  I  leave  :"  others  fay  it  Is  formed 
from  mil  leatituJo,  q.  d.  the  llcjjcdncfs  of  heaven. 

The  ancient  Romans  ufcd  all  means  imaginable  to 
difcourage  celibacy.  Nothing  was  more  ufual  than 
for  the  cenfors  to  impofe  a  fine  on  bachelors.  Diony- 
fius  Halicarnafh-nfis  mentions  an  ancient  conftitutlon 
whereby  all  perfons  of  full  age  were  obliged  to  marry. 
But  the  firft  law  of  that  kind,  of  which  we  have  any 
certainty,  is  that  under  Augiiftus,  called  lex  Julia  de 
rvarilandis  ordhiilus.  It  was  afterwards  denominated 
Paji'ta  Pcppaa,  and  more  nfually  Julia  Papia,  in  re- 
gard of  fome  new  faiiAion  and  amendments  made  to 
it  under  the  confuls  Paplus  and  Poppsiis.  By  this 
law,  divers  prerogatives  were  given  to  perfons  who 
had  many  children  ;  penalties  impofcd  on  thofe  who 
lived  a  Tingle  life,  as  that  they  fhoiild  be  incap:ible  of 
receiving  legacies,  and  not  exceeding  a  certain  propor- 
tion. 

CELIBATE,  the  famciwith  celibacy;  but  It  is 
chiefly  nfed  in  fpeaklrig  of  t!ie  fmgle  life  of  the  Popiih 


clergy,   or   the   obligation   they  are  under  to  abflain   Ctllba;*. 
from  marriage.      In  this  fenfe  we  fay  the  law  of  celi-  ——>-—— 
li^lc.     Monks  and  religious  take  a  vow  of  celibate  ;' 
and  what  Is  more,  of  challlty. 

The  church  of  Rome  Impofes  an  univerfal  celibacy 
on  all  Its  clergy,    from  the  pope  to  the  lowed  deacon 
and  fubdcacon.      The  advocates  for  this  nfagc  pretend 
that  a  vow  of  perpetual  celibacy  was  required  in  tlic 
ancient  church  as  a  condition  of  ordination,  even  from 
the  carlieil  apoftolic  ages.      But  the  contrary  is  evi- 
dent from  numerous  examples  of  bilhops  and  archbi- 
/hops,  who  lived  in  a  ftate  of  matriinony,  without  any 
prejudice  to  their  ordination  or  their  funftlon.      It  Is 
generally  agreed  that  moft  of  the  apoftles  were  mar- 
ried.    Some  fay  all  of  them,  except  St  Paul  and  St 
John.      Others  fay  St   Paul  himfclf  w\%  married,   be- 
caufe  he  writes  to  his  yoke-fello-u.',   whom   they  inter- 
pret his  wife.      Be  this  as  it  will,  in  the  next  ages 
after  the  apoftles,    we  have  accounts  of   divers  mar- 
ried biftiops,   prcfbyters,  and  deacons,  without  any  re- 
proof or  mark  of  diflionour  fet  on  them  ;  e.  g.  Valens, 
prcfbyter   of  Philippi,    mentioned    by    Pu'vcarp  ;  and 
Chiremon,   bifliop  of  Nilus.     Novatus  w.is  a  married 
prefhyter  of  Carthage,  as  we  learn  from  Cyprian  ;  wiio 
himfeif  was   alfo  a  married  man,   as  Pagi  confefTes  ; 
and  fo  was  Casclliiis  the  prefhyter  who  converted  him  ; 
aud  Nuinidlus,   another  prefhyter  of  Carthage.      The 
reply  which  the  Romanifts  give  to  this  is,  that  all  mar- 
ried perfons,    when   they  came  to  be  ordained,   proml- 
fed  to  live  feparate  from  their  wives  by  confent,  which 
anfwered  the  vow  of  celibacy  In  other  perfons.      But 
this  Is  not  only  laid  without  proof,  but  againft  it.     For 
Novatus  prcfbyter  of  Carthage   was  certainly  allowed 
to  cohabit  with  his   wife  after  ordination  ;   as  appears 
from  the  charge  that  Cyprian  brings  againft  him,  that 
he  liad  ftruck  and  abufed  his  wife,  and  thereby  caufed 
her  to  mifcarry.     There  feem.s  indeed  to  have  been, 
In  fome  cafes,   a   tendency  towards  the  introuuftion  of 
fuch  a  law  by  one  or  two  zealots  ;  but   tlie  motion 
was  no  fooner  made   than   it  was  quaihed  by  the  au- 
thority of  wifer  men.     Thus  Eufebius  obferves,  that 
PInytus,   bifliop   of  GnoITus  in  Crete,    was  for  laying 
the  law  of  celibacy  upon  his  brethren  ;  but  Dionyfius 
bifliop  of  Corinth  wrote  to  him,   that  he  fliould  confi- 
der  the  weakncfs   of  men,   and  not  impofe  that  heavv 
burden  on  them.      In  the  council  of  Nice,   anno  37;;, 
the  motion   was  renewed   for  a  law  to  oblige  the  cler- 
gy to  dbftnln  from  all  conjugal  foclety  with  their  wives, 
whom  they  had  married   before  their  ordination  ;  but 
Paphnutius,   a  famous  Egyptian  bilhop,    and  one  who 
himfelf  never  was    married,    vigoroufly   declaimed   a- 
gainft  It,  upon  which  it  was  unanlmoully  rejected.    So 
Socrates  and   Sozomen   tell   the   flory  ;   to  which  qll 
that  Vf  Icfius,  after  Bellarmin,    has  to  fay,  is,  that  he 
fufpefls  the  truth  of  it.     The  council  in  TruUo,   held 
In  692,   made  a   difference  In  this  rcfpeft  between  bi- 
fliops   and    prefbyters  ;    allowing   prcfbyters,   deacons, 
and  ail  the  inferior  orders,   to  cohabit  with  their  wives 
after  ordination  ;    and  giving  the    Roman    church   a 
fmart  rebuke  for  the  contrary   prohibition,   but  at  the    . 
fame  time  laying  an  iiijunttion  upon  bifliops  to  live  fe- 
parate frem   their  wives,   and  appointing  the  wives  t<» 
betake  themfelvcs  to   a  monaftic   life,   or  become  dea- 
conelfes  in  the  church.      And  thus  was  a  total  celibate 
eftabliflied  in  the  Greek  church  as  to  biflinps,  but  not 
P  p  2  any 
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Celldogra-  any  others.  In  the  Latin  church,  the  like  eftabhlli 
ment  was  alfo  made,  but  by  flow  ftcps  in  many  places. 
For  in  Africa,  even  bifhops  themfelves  cohabited  with 
their  wives  ar  the  time  of  the  council  of  TruUo.  I'he 
Ci  h'bacy  of  the  clergy,  however,  appears  of  an  ancient 
it.iiKlii.g,  if  not  of  command  and  necefljty,  ytt  as  of 
counfti  and  choice.  But  as  it  is  clearly  neither  of  di- 
rine  nor  apoftulical  inititution,  it  is  at  tirll  hard  to  con- 
ceive from  what  motive  the  court  of  Rome  peril  lied  fo 
very  obllinalely  to  impole  this  inilitution  on  the  cler- 
gy. But  we  are  to  obferve  that  this  was  a  leading  llcp 
to  the  execution  of  the  projeft  tormed  of  making  the 
clergy  independent  of  princes,  and  rendering  them  a 
fepar^te  body  to  be  governed  by  their  own  laws.  In 
efteft,  while  priefts  had  children,  it  was  very  difficult 
.  to  prevent  their  dependence  on  princes,  whole  favours 
have  fuch  an  influence  on  private  men  ;  but  having  no 
family,  they  were  more  at  liberty  to  adhere  to  the 
pope. 

CELIDOGRAPHI  A,  the  defcription  of  the  fpots 
which  appear  on  the  furfaces  ot  the  fun  arrd  planets. 
See  AsTKONOMy. 

CELL,  (CflLi)  in  ancient  writers,  denotes  a  place 
or  apartment  ufually  under  ground,  and  vaulted,  in 
which  were  ftored  up  fome  fort  of  neceflaries,  as  wine, 
honey,  and  the  like  ;  and  according  to  which  it  was 
called  Cella  Vinarla,  OUearia,  Mellar'ia,  &c.  The 
word  is  formed  from  the  Latin  celare,  to  conceal. 

Cella  was  alfo  ufed  for  the  lodge  or  habitation  of 
a  common  proftitute,  as  being  anciently  under  groundj 
hence  alfo  denominatedybrn/x. 

Intravlt  calidum  •veteri  cenlone  lupnnar, 

Et  cellam  vacuum.         Juv.  Sat.  vi.  ver.  121. 

On  which  place  an  ancient  fcholiafl;  remarks,  that  the 
names  of  the  whores  were  written  on  the  doors  of  their 
feveral  cells  ;  by  which  we  learn  the  meaning  of  in- 
fcr'ipta  cella  in  Martial,  lib.  xi.  Ep.  46. 

Cella  was  alfo  applied  to  the  bedchambers  of  do- 
mettics  and  fervants  ;  probably  as  being  low  and  nar- 
row.— Cicero,  inveighing  agalnft  the  luxury  of  Anto- 
ny, fays  the  beds  in  the  very  cella;  of  his  fervants  were 
fpread  with  pompous  purple  coverlets. 

Cella  is  alfo  applied  to  the  members  or  apartments 
of  baths.  Of  thefe  tkere  were  three  principal,  called 
frigidaria,  tepidar'ui,  and  catdaria ;  to  which  inay  be 
added  a  fourth,  called  cdla  ajfa,  and  fometimes  fudato- 
rla. 

Cella  Ilkewlfe  fignified  the  adyta,  or  inmoft  and 
moil  retired  parts  of  temples,  wherein  the  images  of 
the  gods  to  whom  the  edifices  were  confcerated  were 
preferved.  In  this  fenfe  we  meet  v/hK  cella  J^ovis,  cel- 
la Concordlie. 

Cella  is  alfo  ufed  for  a  lefler  or  fubordinato'  fort  of 
monailery  dependent  on  a  great  one,  by  which  it  was 
erefted,  and  continues  ftill  to  be  governed.  The  great 
abbeys  in  England  had  molt  of  them  cells  in  places 
diftant  from  the  mother  abbey,  to  which  they  were  ac- 
countable, and  from  which  they  received  therr  fupe- 
riors.  The  alien  priories  in  England  were  cells  to 
abbeys  in  Normandy,  France,  Italy,  &c.  The  name 
ee/l  was  alfo  given  to  rich  and  confiderable  raonafteries 
not  dependent  on  any  other. 

Cell  fignifies  alfo  a  little  apartment  or  chamber, 
fuch  as  thofc  vvhereiQ  the  ancient  monks,  folitaries,  and 


heriiiits,  lived  in  retirement.  Some  derive  the  word 
from  the  Hebrew  x'jJ,  ;.  e.  "  a  prifon,  or  place  uhcie 
any  thing  is  ifiut  up." 

The  iame  name  is  ftlU  retained  in  divers  monafteries. 
The  dormitory  is  frequently  divided  into  fo  many 
cells  or  lodges.  The  Carthufians  have  each  a  frparate 
houfc,  which  ferves  them  as  a  cell.  The  hall  where- 
in the  Roman  conclave  is  hi.ld,  is  divided  by  parti- 
tions into  divers  cells,  for  the  feverat  cardinals  to 
lodge  in. 

Cell  is  alfo  a  name  given  to  the  little  divifions  in 
honeycombs,  which  are  always  regular  hexagons.  See 
Bee. 

Cell,  in  Botany,  is  applied  to  the  hollow  place  be- 
tween the  partitions  in  the  pods,  hulks,  and  other  feed- 
vefTtls  of  plants  :  according  as  there  is  one,  two,  three, 
&c.  of  thefe  cells,  the  veflel  is  faid  to  be  unilocular, 
bilocular,  trilocular,  &c. 

Cells,  in  Anatomy,  little  bags,  or  bladders,  where 
fluids  or  other  matters  are  lodged  ;  called  locul'i,  cellu- 
la,  &c.  Thus  the  celluU  adipofiz  are  the  little  cells 
where  the  fat  is  contained  ;  cellule  in  the  erAon,  are 
fpacts  wherein  the  excrements  are  detained  till  void* 
ed,  &c. 

CELLAR  ( Ctllarium),  in  ancient  writers,  denotes 
the  iame  with  cella,  vi;^;  a  confervatory  of  eatables,  or 
drinkables. 

Cellar  differs  from  vault,  as  the  latter  is  fuppofed  ta  ; 
be  deeper,  the  termer  being  frequently  little  below  the 
furface  of  the  ground.  In  which  fenfe,  cellarium  z\io 
differed  from  penus,  as  the  former  was  only  a  ilorehoufe 
for  feveral  days,  the  latter  for  a  long  time»  Thus  it 
is  the  bailroperatse,  a  fort  of  ancient  Cynics,  are  faid 
by  St  Jerome  to  carry  their  cell.'.r  about  with  them. 

Cellarium  alfo  denoted  an  allowance  of  bread,  wine, 
oil,  or  other  piovlfion,  fiMnllhed  out  of  the  cella,  ti» 
the  ufe  of  the  governor  of  the  province  and  his  officers^ 
&c.  In  which  fenfe,  the  word  amounts  to  much  th« 
fame  with  annona. 

Cellars,  in  modern  building,  are  the  lowed  rooms 
in  a  houie,  the  ceilings  of  which  ufually  lie  level  with 
the  furface  of  the  ground  on  which  the  houfe  is  budt  ; 
or  they  are  (ituated  under  the  pavement  before  the 
houfe,  efpecially  in  ftreets  and  fquares. 

Cellars,  and  other  places  vaulted  underground,  were 
called  by  the  Greeks  hypogica : .  ihc  Italians  ftlU  call 
them  fundi  delli  cafe. 

CELLARER,  or  Cellerer,  ( Cellerariui  or  Cella- 
rim),  an  officer  in  monafteries,  to  whom  belong  the 
care  and  procurement  of  provifions  for  the  convent. 
The  denomination  is  faid  to  be  borrowed  from  the  Ro- 
man law,  where  cellarius  denotes  an  examiner  of  ac- 
counts and  expences.  Ulpian  defines  it  thus  :  "  Cel- 
Icrarlus,  id  elt,   ideo  prsepofitus  ut  rationes^  falvae  fint." 

The  cellerarius  was  one  of  the  four  oledientiarii,  or 
great  officers  of  monalleries  :  under  his  ordeiing  was 
the  pyirinum  or  bakchoule,  and  the  Irucinum  or  brew- 
houfe.  In  the  richer  houfcs  there  were  particular 
lands  fet  apart  for  the  maintenance  of  his  office,  called 
in  ancient-  writings  ad  cibum  monaclyorum.  The  celle- 
rarius was  a  great  man  in  the  convent.  His  whole 
office  in  ancient  times  had  a  refpedf  to  that  origin  : 
he  was  to  fee  his  lord's  corn  got  in,  and  laid  up  iii 
granaries  ;  and  his  appoii.tment  confilled  in  a  certain 
proportion  thereof,  ulually  fixed  at  a  thirteenth  part 
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«cllarcr  of  ttie  whole,  together  with  a  furred  gown.  The 
office  of  cillaitr  then  only  dltfcTed  in  name  from  thofe 
of  bailiif  and  minftn.!  ;  excepting  that  the  ccUaler  had 
the  receipt  of  his  lord's  rents  throughout  the  whole 
extent  of  his  juiifdiclion. 

Cellarer  was  alio  an  ofilcer  in  chapters,  to  whom 
belonged  the  can?  of  the  temp<nals,  and  particularly 
the  diilributing  of  bread,  wine,  and  money,  to  canons, 
on  account  of  their  attendance  in  the  choir.  In  iome 
places  hfwa!  called  cdlarer,  in  others  burjir,  and  in 
others  currier. 

CELLARIUS,  Christopher,  was  born  in  1638, 
at  Snialcade  in  Franconia,  of  which  town  his  father  was 
niinifter.  He  was  fuccefTively  redior  ot  the  colleges 
at  Weimar,  Zeits,  and  Merfbourg  :  and  the  king  of 
Prufiia  having  founded  an  univcrfity  at  Halle  in  I'^y^, 
he  was  prevailed  on  to  be  profeflor  of  eloquence  and 
hillory  there,  where  lie  compofed  the  greatelt  p:irt  of 
his  works.  His  great  applicatitui  to  (ludy  haftened  the 
inlirmities  of  old  age  ;  for  it  is  faid,  he  would  fpend 
whole  days  and  nights  together  at  his  books,  without 
any  attention  to  his  health,  or  even  the  calls  of  nature. 
His  woi-ks  relate  to  grammar,  geography,  hiftory,  and 
the  oriental  languages  :  and  the  number  of  thc.Ti  is  a- 
mazing.      He  died  in  1707. 

CELLINI,  Benvenuto,  an  eminent  ftatuary,  who 
was  bred  a  jeweller  and  goldfmith,  but  fecms  to  have 
had  an  extraordinary  genius  for  the  tine  arts  in  gene- 
ral. He  was  cotemporary  with  Michael  Angelo  and 
Julio  Romano,  and  was  employed  by  popes,  kings, 
and  other  princely  patrons  of  fciences  and  aits,  fo 
highly  cultivated  in  the  days  of  Leo  X.  and  Charles  V. 
fome  of  his  prodtidlions  being  efteemed  moll;  exqui- 
fite.  He  lived  to  a  very  confiderable  old  age  ;  and 
his  life,  almoil  to  the  lall,  was  a  continued  fcene  of 
adventure,  perfecution,  and  misfortune,  truly  wonder- 
ful. He  wrote  his  own  hillory,  which  was  not,  how- 
ever, publifhed  till  the  year  1730,  probably  on  ac- 
count of  the  exctlTive  freedom  with  which  he  therein 
treated  many  diilirguiihcd  perfonages  of  Italy  and 
otlier  countries.  It  was  tranflated  into  Englifh  by  Dr 
Nugent  in  1771,  to  which  the  reader  is  referred,  as  it 
will  not  admit  of  an  abridgement  fuitable  to  the  dtfign 
of  this  work. 

CELLULAR,  in  a  general  fenfe,  is  applied  to  any 
thing  confining  of  fingle  cells. 

Cellular  Membrane.     See  Anatomy  Index. 

CELOSIA,  COCKSCOMB.     See  Botany  Index. 

CELSIA.      See  Botany  Index. 

CELSUS,  AuRELius  Cornelius,  a  celebrated 
phyfician  of  the  firll  century,  who  wrote  eight  books 
on  medicine,  in'elegant  Latin.  He  was  the  Hippo- 
crates of  the  Latins  ;  and  Quintilian  gives  him  a  high 
eulogium.  The  great  Boerhaave  tells  us,  that  Cellns  is 
one  of  the  beft  authors  of  antiquity  for  Icuing  us  into 
the  true  meaning  and  opinions  of  Hippocrates  ;  and 
that  without  him,  the  writings  of  this  father  in  phy- 
Ilc  would  be  often  unintelligible,  often  mifunderttood 
by  us.  He  fiiows  us  alfo  how  the  ancients  cured  dil- 
tempers  by  friftion,  bathing,  &c.  His  eight  books 
de'  Aledicina  have  been  leveral  times  printed.  The 
Elzevir  edition,  in  the  year  1650,  by  Vander  Linden, 
is  the  bell,  as  being  entirely  corredled  from  his  manu- 
fieripts. 

Celsus,  an  Epicurean  jillofopher,  in  the  fecond 
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century.      He   wrote   a  wor^  againft  the  Chrillians,     Celt*. 
entitled,    The    True   Difcourfe  :  to   which   Origen,    at         ' 
the  dtfire  ot  Ambrole  his  friend,  w  rote  a  learned  anfwcr. 
To  this  philofopher  Lucian  dedicated  his  Pfiudoniamrs, 

CEL  I'jE,  or  Celtes,  an  ancient  iiatii  n,  by  which 
moll  of  the  countries  of  Europe  are  thought  to  have 
been  peopled.  Tlie  compilers  of  the  Univerfal  Hif- 
tory arc  of  opinion  that  they  were  defcended  from 
Gomer  the  tldell  fon  of  Japhet,  the  fon  of  Noah. 
They  think  that  Gomcr  lettled  in  the  province  of 
Phrygia  in  Afia  ;  Alhkenaz  his  cldeft  fon,  or  Tugar- 
mah  his  youngell,  or  both,  in  Armenia  ;  and  Riphath 
the  lecond  fon  in  Cappadocia.  When  they  Iprcad 
themlelves  wider,  they  feem  to  have  moved  regularly 
in  columns  without  interfering  with  or  diilurbing 
their  neighbours.  The  defcendacits  ol  Gomer,  or  the 
Celtas,  took  the  left  hand,  infenfibly  fpreading  them- 
felves  weftvvaid  towards  Poland,  Hungary,  Germany, 
France,  and  Spain  ;  while  the  deitendants  of  Magog, 
Gomer's  brother,  moving  eallward,  peopled  Tartary. 

In  this  large  European  trait,  the  Celtes  began  to^ 
appear  a  powerful  nation  under  a  regular  monarchy, 
or  rather  under  feveral  confiderable  kingdoms  Men- 
tion is  made  of  them  indeed  in  fo  many  parts  of  Eu- 
rope, by  ancient  geographers  and  hiftorians,  that  Or- 
tellius  took  Cellica  to  be  a  general  name  for  the  conti- 
nent of  Europe,  and  made  a  map  of  it  bearing  this 
title.  In  thofe  parts  of  Afia  which  they  poffefled,  a^ 
well  as  in  the  different  parts  of  Europe,  the  Celtes 
went  by  various  names.  In  LeITer  Afia  they  were 
known  by  the  names  of  Titans  and  Satis  ;  in  the  north- 
ern parts  of  Europe,  by  thole  of  Cymmerians,  Cym- 
Irians,  &c.  ;  and  in  the  louthern  parts  they  were  called 
Celtes,  Gauls,  or  Galatians. 

With  refpett  to  the  government  of  the  Celtes  we 
are  entirely  in  the  dark.  All  we  know  is,  that  the 
curates,  and  afterwards  druids  and  bards,  were  the 
interpreters  of  their  laws  ;  judged  all  caufes  whether 
criminal  or  civil;  and  their  fentence  was  reckoned  fo 
facred,  that  whoever  refufed  to  abide  by  it  was  by 
them  excluded  from  afiilling  at  their  facred  rites;  af- 
ter which  no  man  dared  to  converfe  with  him  :  fo  that 
this  puniihment  was  reckoned  the  moil  fcvere  of  all,  • 
even  lev'.rer  than  death  itfclf. 

They  neither  reared  temples  nor  ftatues  to  the  Dei- 
ty, but  dtllroyed  them  wheiever  they  could  find  them, 
planting  in  tlieir  flead  large  Ipacious  groves  ;  which, 
being  open  on  the  top  and  fides,  were,  in  their  opi- 
nion, more  acceptable  to  the  divine  Being,  who  is  ab- 
fulutejy  unconfined.  In  this  their  religion  feems  to 
have  refembled  that  of  the  Perfecs  and  difciples  of 
Zoroaflcr.  The  Celtes-  only  dillered  from  them  in 
making  the  oak  inllead  of  fire  the  emblem  of  the  ■ 
Deity  ;  in  choofing  that  tree  above  all  others  to  plant 
their  groves  with,  and  attributing  feveral  fupernatural 
virtues  both  to  its  wood,  leaves,  fruit,  and  mifletoe  ; 
all  of  wliich  were  made  uie  of  in  their  facrilices  and 
other  parts  of  their  worfhip.  But  after  they  iiad  adopt- 
ed the  idolatrous  fiiperllition  ot  the  Romans  and  other 
nations,  and  the  apotheufis  of  their  heroes  and  prin- 
ces, they  came  to  worfhip  them  much  m  the  fame 
manner  ;  as  Jupiter  under  tlie  name  of  Taran,  which 
in  the  Celtic  fignifies  thunder  ;  Mercury,  whom  fome 
authors  call  Heu\  or  Hejus,  probably  from  the  Celtic 
haudhf  which  fignifies  a  dog,  and  might  be  the  Ar.ulii 
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/atrans  of  tlic  EgyptiariF.     But  TNIars  was  Iicld  in  the 
jjreateft  veneration  by  the  warlike,  and  Mercury  by 
tie  trauiiig,  part  of  tfie  nation.     The  care  of  religion 
was  immeciiatcly   under  the   curates,  fince  known  by 
the  name   of  druiJs  and  bards.     Thefe  were,  as  Cae- 
far  tells   us,  the  performers   of  facrifices  and  all  reli- 
gious rites,  and  expounders  of  religion  to  the  people. 
TJiey   alfo   inftrufted  youth  in  all  kinds  of  learning:, 
fuch  as  philofophy,  aftronomy,  ailrology,   &c.     Their 
doctrines  were  taught  only  by  word  of  mouth,  efleeni- 
ing  them  too  facred  to  be  committed  to  writing. — 
Other  more  common  fubjefts,  fuch  as  their  hymns  to 
tlieir  gods,  the  exploits  of  princes  and  generals  in  time 
of  war,  and  efpecially  before  a  battle,  were  couched 
in   elegant  verfe,  and   recited,  or   rather  fung,  on  all 
proper  occalions  ;  though  even   thele   were  alio   kept 
from   vulgar  eyes,  and  either  committed  to  memory, 
or,  if  to   writing,  the   whole  was  a   fecret  to  all  the 
laity.     The  latter  indeed  feems  the  mod  probable,  if 
what  Casfar  hints  be  true  ;  namely,   that  thofe  poetic 
records  were  increafed  in  his  time  to  fuch  a  bulk,  that 
it  took  up  a  young  bard  near  2o  years  to  learn  them 
by  heart.     Diodorus  tells  us  farther,  that  thefe  poets 
tiled  to  accompany  their  longs  with  inftrumental  mulic, 
fuch  as  thofe  of  organs,  harps,  and  the  like  ;   and  that 
they  were  held  in  fuch  veneration,  that  if  in  the  time 
of  an   engagement  between  two  armies,  one  of  thefe 
bards  appeared,  both  fides  immediately  ceafed  fighting. 
The  reafon  of  this  was,  that  they  were  univerfally  be- 
lieved to  be  prophets  as   well  as  poets  ;   fo  that  it  was 
thought  dangerous  as  well  as  injurious  to  difobey  what 
they   fuppofed   came  from  their  gods.     Thefe  prophe- 
tic pliilofophers  kept  academies,  which  were  reforted 
to,  not  only  by   a  great  number  of  their  own  youth, 
but  alfo  of  thofe  from  other  countrie?,  infomnch  that 
Aridotle  fays,  their  philofophy  pafTed  from  thence  in- 
to Greece,  and  not  from  Greece  thither.     Diodorus 
likewife   quotes   a   pnfTage   from    Hecateus,    which  is 
greatly  in  their  praife  ;  viz.   that  the  druids  had  fome 
kinds  of  inllruments  by  which  they  could  draw  diftant 
objefts   nearer,    and    make    them    appear    larger  and 
plainer  ;  and  by  which   they  could  difcover  even  feas, 
mountains,  and  valleys,  in   the  moon.      But  whatever 
•might  be  thjir  learning,   it  is  certain,  that  in  procefs 
of  time  they  adopted   feveral  very   barbarous  cuitoms, 
fuch  as  facrilicing  human  viflims  to  their  gods,  as  more 
acceptable  to  them  than  thofe  of  any  other  animals. 
And  Diodorus  tells  us  of  another  inhuman  cuftom  they 
ufed  in  their  divinations,  efpecially    in   great   matters, 
which  was  done  by  killing  fome  of   their    flaves,   or 
fome  prifoners  of  war,  if  any  they  had,  with  a  fclmitar, 
to  draw  the  augury  from  the  running  of  his  blood  from 
his  mangled  limbs. 

For  the  hiiloi-)',  &c.  of  the  different  Celtic  nations 
fee  the  article  Gaul,  &c. 

Celtes,  certain  ancient  inftruments  of  a  wedge- 
like  form,  of  which  feveral  have  been  drfcovered  in 
different  parts  of  Great  Britain.  Antiquarians  have 
generally  attributed  them  to  the  Celtae  ;  but  not  agree- 
ing  as  to  their  ufe,  dilfingufilicd  them  by  the  above 
unmeaning  appellatio'u  But  Mr  Whitaker  makes  it 
probable  that  they  were  Britilli  battle  axes.    See  Bjt- 

TLF.-/lxF. 

CELTIBERIA.  in  Ancient  Geography ,  s.  counlry  oi 
the  Hither  Spain,  along  the  right  or  fouth-weft  fide 
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of  the  river  Ibcnis ;  though  fometimes  the  grcatcfl  part 
of  Spain  was  called  by  the  name  Cfliilerhi.  The  peo- 
ple were  denominated  Cehiberi,  or  the  Celts  feated  on 
the  Iberus.  ,They  were  very  brave  and  warlike  ;  their 
cavalry  in  particular  was  excellent.  They  wore  a 
black  and  rough  cloak,  the'fiiag  of  which  was  like 
goats  hair.  Some  of  them  had  light  bucklers  like  the 
Gauls  :  others  hollow  and  round  ones  like  thofe  of 
other  nations.  They  all  wore  boots  made  of  hair,  and 
iron  helmets  adorned  with  crefts  of  a  purple  colour. 
They  ufed  fwords  which  cut  on  botli  fides,  and  po- 
niards of  a  foot  long.  Their  arms  were  of  an  admi- 
rable temper,  and  are  faid  to  have  been  prepared  in 
the  following  manner  :  they  buried  plates  of  iron  un- 
der ground,  where  they  let  them  remain  till  the  rud 
had  eaten  the  weakell  part  of  the  metal,  and  the  reft 
was  confequently  hard  and  firm.  Of  this  excellent  iron 
they  made  their  fvvords,  which  were  fo  ftrong  and 
well  tempered,  that  there  was  neither  buckler  nor 
helmet  that  could  refill  their  edge.  The  Celtiberians 
were  very  cruel  towards  their  enemies  and  malefac- 
tors, but  fliowed  the  greateft  humanity  to  their  guefts. 
They  not  only  cheerfully  granted  their  hofpitality  to 
ftvangers,  who  travelled  in  their  country,  bwt  were 
defiious  that  they  fiiould  feek  protection  under  their 
roof. 

CELTIS.  See  Botany  Index. 

CEMENT,  in  a  general  fenfe,  any  glutinous  fub- 
ftance  capable  of  uniting  and  keeping  things  together 
in  clofe  cohefion.  In  this  fenfe  the  word  cement  com- 
prehends mortar,  fader,  glue,  S:c.  but  has  been  gene- 
rally retrained  to  the  compofitions  ufed  for  holding 
together  broken  glaffes,  china,  and  earthen  ware.  For 
this  purpofe  the  juice  of  garlic  is  recomm.ended  as  ex- 
ceedingly proper,  being  both  very  ftrong,  and,  if  the 
operation  is  performed  with  care,  leaving  little  or  no 
mark.  Qnleklime  and  the  white  of  an  egg  mixed 
together  and  expeditioiifly  ufed,  are  alfo  very  proper 
for  this  purpofe.  Dr  Lewis  recommends  a  mixture 
of  quicklime  and  cheefe  in  the  following  manner: 
"  Sweet  cheefe  fli?,ved  thin,  and  ftirred  with  boiling- 
hot-water,  changes  into  a  tenacious  fllme  which  does 
not  mingle  with  the  water.  Worked  with  frcfii  parti- 
cles of  hot  water,  and  then  mixed  upon  a  hot  Itonc 
with  a  proper  quantity  of  unfiacked  lime,  to  the  con- 
fiftence  of  a  pafte,  it  proves  a  ftrong  and  durable  ce- 
ment for  wood,  llone,  earthen  ware,  and  glafs  When 
thoroughly  dry,  which  will  be  in  two  or  three  days,  it 
is  not  in  the  leaftafted  upon  by  water.  Cheefe  barely 
beat  with  quicklime,  as  directed  by  fome  of  the  che- 
mifts  for  luting  cracked  glafles,  is  not  near  fo  effica- 
cious." A  compofition  of  the  drying  oil  of  linfeed 
and  white  lead  is  alio  ufed  for  the  lame  purpofes,  but 
is  greatly  inferior. 

Gement,  in  building,  is  ufed  to  denote  any  ki;id  of 
mortar  of  a  ftronger  kind  than  ordinary.  The  cement 
co.Timonly  ufed  is  of  two  kinds  ;  hot  and  cold.  The 
hot  ctment  is  made  of  rofin,  bees-wax,  brick-duft,  and 
chalk  boiled  together.  The  bricks  to  be  cemented 
are  heated,  and  rubbed  one  upon  another,  with  cement 
between  them.  The  cold  cement  is  that  above  de- 
feribed  for  cementing  cliina,  &c.  which  is  fometimes, 
though  rarely,  employed  in  building. 

The  ruins  of  the  ancient  Roman  buildings  are  found 
to  cohere  fo  Itrongly,  thgt  moft  people  have  imagined 
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the  anf.'icnts  were  acqiiair.ted  with  fome  kind  of  inor-     arc  entangled  among  them. 
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Cimciit.    tlic  aneicnts  were  acqiiair.ted  with  lome  kind  ot  inor-  are  entangled  among  tiiem.     The  additional  fubftanccs    Cement. 

V—  tar,  which,  in  cumpnrifoii  of  ours,  niiglit  jiilHy  be  call.  ufeJ  in  making  of  mortar,  Aieh  as  far.ci,  briekdiilt,  or         • 

td  cement ;   and  that  to  our  want  of  knowledge  of  the  the  like,  according  to  Mr  Aiiderfon,  ferve  only  for  a 

materials  they  iifed,   is  ovvint;  the  great   inferiority  of  purpofe  lin:iilar  to  what  is  aiifwered  by  Hicks  \i\\l  into 

niodeni  biiiWings  in   their  durabilitv.      In  1770,  one  a  veiLl  full  of  any  fah'ne  lolution,  namely,  to  allbrd  the 


M.  Lorlot,  a  Frenchman,  pretended  to  have  difeover- 
,ed  tl'.e  fecret  of  the  ancient  cement,  which,  according 
to  him,  was  no  more  than  a  mixture  of  powdered  ijuui- 
llme  with  lime  which  had  been  loi;g  (lacked  and  kept 
undtr  water.  The  flacked  lime  was  firll  to  be  made 
jp  with  fand,  earth,  brickdnil,  S:c.  into  mortar  after 
the  common  method,  and  then  about  a  third  part  of 
ouicklime  in  powder  was  added  to  the  mixture.  This 
produced  an  almoft  inllantaneous  pctrilieation,  fome- 
thing  like  what  is  called  thefcll'wg  of  aluballer,  but  in 
a  much  ilronger  degree  ;  and  was  pofiefred  of  many 
wonderlul  qualities  r.eedlcfs  here  to  relate,  feeing  it 
lias  never  been  known  to  fucceed  with  any  other  per- 
fon  who  tritd  it.  Mr  Anderfon,  in  his  effays  on  agri- 
cultuie,  has  difcufHrd  this  fubjecl  at  conilderablc  length, 
and  feemingly  wiih  great  judgmeut.  He  is  the  only 
perfon  we  know  who  has  given  any  rational  theory  of 
the  ufes  of  lime  in  building,  and  why  it  comes  to  be 
the  proper  balis  of  all  cements.  His  account  is  in  fub- 
ftance  as  foUows  : 

Lime  which  has  been  (lacked  and  mixed  with  fand, 
becomes  hard  and  confillent  when  dry,  by  a  procefs 
limilar  to  that  which  produces  the  natural  y/rt/aSi/t^r 
in  caverns.  Thefe  are  aUvays  formed  by  water  drop- 
ping from  the  roof.  By  fome  unknown  and  inexpli- 
cable procefs  of  nature,  this  water  has  diffolved  in  it  a 
fniall  portion  of  calcareous  matter  in  a  caujlic  ftate. 
As  long  as  the  water  continues  covered  from  the  air, 
it  keeps  the  earth  difiolved  in  it  ;  it  being  the  natural 
property  of  calcareous  earths,  when  deprived  of  their 
lixed  air,  to  difTolve  in  water.  But  when  the  fijiall 
drop  of  water  comes  to  be  expnfed  to  the  air,  the  cal- 
careous matter  contained  in  it  begins  to  attrad  the 
fixable  part  cf  the  stmofphere.  In  proportion  as  it 
does  fo,  it  alfo  begins  to  fepanlte  from  the  water,  and 
to  realTume  its  native  form  of  limellone  or  marble. 
'I'his  procefs  Mr  Anderfon  calls  a  cryJlciU'izatlon  ;  and 
when  the  calcareous  matter  is  perfeftly  cryjialhaed  in 
this  manner,  he  afitrn*.s,  that  it  is  to  all  intents  and 
purpofcs  limeftone  or  m^arble  of  the  fame  coiifitlence  as 
before:  and  "  in  this  manner  (fays  he),  within  the 
memory  of  man,  have  hudge  rocks  ot  marble  been  form- 
ed near  Matlock  in  Derbydiire.""  If  lime  in  a  caullic 
(late  is  mixed  with  water,  part  of  the  lime  will  be  dif- 
folved, and  will  alfo  begin  to  cryf'.allize.  The  water 
which  parted  with  the  crylfalli'zed  lime  will  then  be- 
gin to  aft  upon  the  remainder,  wdiich  it  could  not  dif- 
folve  befoi-e  ;  and  thus  the  procefs  will  continue,  either 
till  the  lime  be  all  reduced  to  an  tjfste,  or  (as  he  calls 


cryftals  an  oj)portunity  of  fallening  themfelves  upon  it. 
If  therefore  the  matter  interpofed  between  the  cryllals 
of  the  lime  is  of  a  friable,  brittle  n:iture,  fuch  as  brick- 
dull  or  chalk,  the  mortar  will  be  of  a  weak  and  imper- 
fect kind  ;  but,  when  the  particles  are  hard,  angular, 
and  very  difiicult  to  be  broken,  fuch  as  thofe  of  river 
or  pit  fand,  the  mortar  turns  out  exceedingly  good 
and  llrong.  Sea  fand  is  found  to  be  an  improper  ma- 
terial  for  mortar,  which  Mr  Anderfon  afcribes  to  its 
being  lefs  angular  than  the  other  kinds.  That  the 
cryftallization  may  be  the  more  perfeft,  he  alfo  recom- 
mends a  large  quantity  of  water,  that  the  ingredl.'nts 
be  perfeclly  mixed  together,  and  that  the  drying  be  as 
(low  as  poihble.  An  attention  to  thefe  circnmllances, 
he  thii'Jis,  would  make  the  buildings  cf  the  moderns 
equally  durable  with  tliofe  of  the  ancients;  and  from 
what  remains  of  the  ancient  Roman  woiks,  he  thinks 
a  very  ftrong  proof  of  his  hypothefis  niight  be  adduced.  . 
The  great  thicknefs  of  their  walls  neceffarily  required 
a  valt  length  of  time  to  dry.  The  middle  of  them 
was  compofed  of  pebbles  thrown  in  at  random,  and 
which  have  evidently  had  mortar  fo  thin  as  to  ht^  pour- 
ed in  among  them.  By  this  means  a  great  quantity 
of  the  lime  would  be  diffolved,  and  the  cryllallization 
performed  in  the  moft  perfedl  manner  ;  and  the  inde- 
fatigable pains  and  perfeverance  for  which  the  Romans 
were  fo  remarkable  in  all  their  undertakings,  leave  no 
room  to  doubt  that  they  would  take  care"  to  have  the 
ingredients  mixed  together  as  well  as  poiTible,  The 
confequence  of  all  this  is,  that  tlie  buildings  formed  ia 
this  manner  are  all  as  firm  as  if  cut  out  of  a  folid  rock  ; 
the  mortar  being  equally  hard,  it  not  more  fo,  than  the 
ftones  themfelves. 

Notwithllariding  the  bad  fuccefs  of  thofe  who  have 
attempted  to  repeat  M.  Loriot's  experiments,  however, 
Dr  Black  informs  us,  that  a  cement  of  this  kind  is  cer- 
tainly praclicable.  It  is  done,  he  fays,  by  powdering 
the  lime  while  hot  from  the  kiln,  and  throwing  it  into 
a  thin  pafte  of  fand  and  water  ;  which,  not  flacking 
immediately,  abforbs  the  water  from  the  mortar  by  de- 
grees, and  forms  a  very  hard  m^afs.  "  It  is  plain,  he 
adds,  that  the  ftrength  of  this  mortar  depends  on  ufing  . 
the  lime  hot  or  frefh  from  the  kiln." 

By  mixing  together  gypfum  and  quicklime,  and 
then  adding  water,  we  may  torm  a  cement  of  tolerable 
hardnefs,  and  which  apparently  might  "be  ufed  to  ad- 
vantage in  making  troughs  for  holding  water,  or  lining' 
fniall  canals  for  it  to  run  in.  Mr  Wiegley  fays,  that 
a  good  n:ortar  or  cement,  which  v\ill  not  crack,  may 


t)  cnJldUne  ilate,  or  ft/mething  hinders  the  action  of     be  obtained  by  mixing  three  parts  of  a  thin  magma  of 


t'le  waler  upon  it.  It  is  this  cTyilaliization  which  is 
obferved  by  the  workm.en  when  a  heap  cf  lime  is  mix- 
ed with  water,  and  left  for  fome  time  to  macerate.  A 
hard  crufl;  is  formed  upon  the  furface,  which  is  igno- 
rantly  called  y^vyZ/Hj-,  though  it  takes  place  in  fummer 
as  well  as  in  winter.  If  therefore  the  hardnefs  of  the 
lime,  cr  its  becoming  a  cement,  depends  entirely  on 
the  formation  of  its  cr)ftals,  it  is  evident  that  the  per- 
feclion  of  the  cement  mult  depend  on  the  pcrieittion 
of  the  cryftals,  and  the  hardnefs  of  the  matters  which 


(lacked  lime  with  one  of  powdered  gypfum  ;  but  adds, 
that  it  is  ufed  only  in  a  dry  fituaiioii.  A  mixture  of 
tarras  with  flacking  lime  acquires  in  tiinc  a  flony  hard- 
nefs, and  may  be  ufed  for  preventing  water  from  en- 
tering.     See  Mortar  and  Stucco. 

Cement,    among  engravers,  jewellers,    Zic.    is  the 
fame  with  the  hot  cement   ufed   in  building*  ;  and  is  iis  Sce  the 
ufed  for  keeping  the  metals  to  be  engraven  Arm  to  the  foregoing 
block,  and  alfo  for  filling  up  w-hat  is  to  !)e  chifleled.     article. 

Cement,  in  Chenujiry,   is  ufed  to  fignify  all  thofe 

powders 
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Cement    powJers   and    partes    with    which    any    body    is 
'I  rounded  in  pots  or  crucibles,  and  which   are  capable 


°  ''P  by  the  help  of  fire  of  producing  changes  upon  that 
body.  They  are  made  of  various  materials ;  and  are 
ufed  for  different  purpofes,  as  for  parting  gold  from 
filver,  converting  it  into  fteel.  copper  into  brafs  :  and 
by  cementation  more  confi.ierr.ble  changes  can  be  ef- 
fefted  upon  bodies,  than  by  applying  to  them  iiqnids 
of  any  kind  ;  becaufe  the  active  matters  are  then  in  a 
ftate  of  vapour,  and  alFilled  by  a  very  confidcrable  de- 
gree of  heat. 

CgMF-tfT  ivh'tch  qu'ukly  har/hm  in  tvnter.  This  is  de- 
fcribed  in  the  pofthunions  works  of  Mr  Hooke,  and 
is  recommended  for  gilding  live  craw  fifh,  carps,  &c. 
without  injuring  the  fifh.  The  cement  for  this  pur- 
pofe  is  prepared,  by  putting  lome  Burgundy  pitch  in- 
to  a  new  earthen  pot,  and  warming  the  vcffel  till  it  re- 
ceives fo  niuch  of  the  pitch  as  will  (lick  round  it,  then 
ftrewing  fome  finely-powdtred  amber  over  the  pitch 
when  growing  cold,  adding  a  mixture  of  three  pounds 
of  linfeed  oil,  and  one  of  oil  of  turpentine,  covering 

the  veffcl  and  boilinsf  them   for  an   hour  over  a  crentle 

...  .    .  ^ 

fire,  and  grinding  the  mixture  as  it  is  wanted  with  as 

much  pumice-ftone  in  fine  powder  as  will  reduce  it  to 
the  confidence  of  paint.  The  fifh  being  wiped  dry, 
the  mixture  is  fpread  upon  it ;  and  the  gold  leaf  be- 
ing then  laid  on,  the  fiHi  may  be  immediately  put 
into  water  again,  without  any  danger  of  the  gold 
coming  off,  for  the  matter  quickly  grows  hard  in  the 
water. 

ChMF.NT  Pot  ,  are  thefe  earthen  pots  ufed  in  the  ce- 
tr.entuion  of  metals. 

CEMENTATION,  the  aft  of  corroding  or  other- 
wife  dunging  a  metal  by  means  of  a  Cement. 

CEMETERY    (Ku.a,.f,^,,  from  !C„,c.,c.,  to  "/,<•/,•") 

a  place  fet  ajart  or  confecrated  for  the  burial  of  the 
dead. 

Anciently  none  were  buried  in  churches  or  cliurch- 
yards  :  it  was  even  unlawful  to  inter  in  cities,  and  the 
cemeteries  were  without  the  walls,  .•\mong  the  pri- 
mitivc  Chriftians  thefe  were  held  in  great  veneration. 
It  even  appears  from  Eufebius  and  Tertullian,  that,  in 
the  early  ages,  they  affemblcd  for  divine  worfliip  in  the 
cemeteries.  Valerian  frems  to  have  confifcated  the  ce- 
meteries and  other  places  of  divine  worlhip,  but  they 
were  redored  again  by  Gallienus  As  the  martyrs 
were  buried  in  thefe  places,  the  Chriftians  chofe  them 
for  building  churches  on,  when  Conftantine  eitablifhed 
their  religion  ;  and  hence  fome  derive  the  rule  which 
ftill  obtains  in  the  church  of  Rome,  never  to  confecrate 
an  altar  without  putting  under  it  the  relicks  of  fome 
faint.  The  praftice  of  c'onfecrating  cemeteries  is  of 
fome  antiquity.  The  bilhop  walked  round  it  in  pro- 
ceffion,  with  the  crofier  or  paftoral  ftaff  in  his  hand, 
the  holy  water  pot  being  carried  before,  out  of  which 
the  afperfion?  were  made. 

CENCHRUS.     See  Botany  Inrlex. 

CEN'EGILD,  in  the  Saxon  antiquities,  an  expia- 
tory mulft,  paid  by  one  who  had  killed  a  man  to  the 
kindred  of  the  deceafed.  The  word  is  compoundid 
of  till-  Saxon  I'miie,  i.  e.  cognatio,  "  relation,"  undgiM, 
foiutio,   "  payment." 

CENOBi  TE.     See  Coenobite. 

CENOTAPH,  in  anticjuity,  an  empty  tomb,  ereft- 
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fur-  ed  by  way  ofhonour  to  the  deceafed.  It  is  dlflinguiffi- 
ed  from  a  fepulchre,  in  which  a  coffin  was  dcpolited. 
Of  thele  there  were  two  forts ;  one  for  thofe  who 
had,  and  another  tor  thofe  who  had  not,  been  honour- 
ed with  funeral  rites  in  another  place. 

The  fign  whereby  honorar-y  icpulchres  were  diitin- 
guifheu  from  others,  was  c  jaimonly  the  wreck  of  a  fliip, 
to  denote  the  deceafe  of  the  perfon  in  fome  foreign 
country. 

CENSFR,  in  antiquity,  a  vafe  containing  inccnfe 
to  be  ufed  in  facrifices.  Cenfer  is  th  lly  ufed  in  ipeak- 
ing  of  the  Jewifh  worlbip.  Among  the  Gri-cks  and 
Romans  it  is  more  frequently  called  thurlhulum,  aiSu^q- 
T.;,   and  ncerra. 

The  Jcwifh  cenfer  was  a  fmall  fort  of  chafing  di/h, 
covered  with  a  dome,  and  fufpendcd  by  a  chain.  Jo- 
fephus  tells  us,  that  Solomon  made  ;o,coo  gold  cenfers 
for  the  temple  of  Jerufalem,  to  offer  perfumes  in,  and 
5c, 000  others  to  carry  tire  in. 

CENSIO,  in  antiquity,  the  aft  or  office  of  the  cen. 
for.     See  Cevsus. 

Cenfio  included  both  the  rating  or  valuing  a  man'i 
eftate,  and  the  impofing  mulfls  and  penalties. 

CsNSio  hajlr.ria,  a  punilhment  inflidled  on  a  Roman 
foldier  for  fome  offence,  aslazinefsor  luxury,  whereby 
his  hfijla  or  fpear  was  taken  from  him,  and  confequent- 
ly  his  wages  and  hopes  of  preferment  Itopped. 

CENSiTUS,  a  perfon  cenfed,  or  entered  in  the 
cenfual  table?,     ^ee  Census. 

In  an  ancient  monument  found  at  Ancyra  contain 
ing  the  aftions  of  the«mperor  Oftavius,  we  read, 

^/o  lujlro  civSum  RomJtiorum 
Cenfita  flint  capita  quadragia 
Centum  mil/in  et  fexaginta  Iria. 

Censitus  is  alfo  ufed  in  the  civil  law  for  a  fervilc 
fort  of  tenant,  who  pays  capitation  to  his  lord  for  the 
lands  he  holds  of  him,  and  is  entered  as  fuch  in  the 
lord's  rent  roll.  In  which  fenfe,  the  word  amounts  to 
the  fame  with  capita  cenfus,  or  caplte  cenjitus.  See  Capitb 
Ctnft. 

CENSOR,  {'t'com  ccnfere  to  "think"  or  "judge,") 
one  of  the  prime  magiilrates  in  ancient  Rome.  Their 
bufinefs  was  to  regiller  the  effedls  of  the  Roman  citi- 
zens, to  impofe  taxes  in  proportion  to  what  each  man 
poffcffcd,  and  to  take  cognizance  or  infpeftion  of  the 
manners  of  the  citizens.  In  confequence  of  this  lall 
part  of  their  office,  they  had  a  power  to  cenfur-e  vice 
or  immorality,  by  inflicting  fome  public  mark  of  igno- 
miny on  the  offender.  They  had  even  a  power  to 
create  ihe prlncepr fcnatut,  and  to  expel  from  the  fenate 
fuch  as  they  deemed  unworthy  of  that  office.  This 
power  they  fometimes  exercifed  without  fnfficient 
grounds  ;  and  theretor'e  a  law  was  at  length  paffed,  that 
no  fenator  fhould  be  degraded  or  ditgraced  in  anv  man- 
ner, until  he  had  been  formally  accufed  and  found 
gniltv  by  both  the  cenfors.  It  was  alio  a  part  of  the 
cv'nforian  jurifdiftion,  to  fill  up  the  vacancies  in  the 
fenate,  upon  any  remarkable  deficiency  in  thr.-ir  num- 
ber ;  to  let  out  to  farm  all  the  lands,  revenues,  and 
culloms,  of  tire  republic  ;  and  to  contrad  with  artifi. 
cers  for  the  charge  of  building  and  repairing  all  the 
public  works  and  edifices  both  in  Rome  and  the  colo- 
nies of  Italy.     In  all  parts  of  their  ofBce,    however, 

they 
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Genfors  tliey  were  fubjcct  to  the  jiirifdidlon  of  tlie  people  ;  and 
1]  an  appeal  always  lay  from  the  fentence  of  the  cenfors 
I  to  that  of  an  afTembly  of  the  people. 

The  firft  two  cenfors  were  created  in  the  year  of 
Rome  31 1,  upon  the  fenate's  obftrving  that  the  con- 
fuls  were  fo  much  taken  up  with  war  as  not  to  have 
time  to  look  into  other  matters.  The  office  continued 
to  the  time  of  the  emperors,  who  alTiimed  the  cenforial 
power,  calling  themfelves  moruvi  prttfc8i  ;  though  Vcf- 
pafian  and  his  fons  took  the  title  of  cenfors.  Decius 
attempted  to  reftore  the  dignity  to  a  particular  magif- 
trate.  After  this  we  hear  no  more  of  it,  till  Conllan. 
tine's  time,  who  made  his  brother  cenfor,  and  he  feems 
to  have  been  the  laft  that  enjoyed  the  office. 

The  office  of  cenfor  was  fo  confiderable,  that  for  a 
long  time  none  afpired  to  it  till  they  had  palTed  all  tlie 
reft  ;  fo  that  it  was  thought  furprifing  that  Craifus 
fliould  be  admitted  cenfor,  without  having  been  either 
conful  or  pretor.  At  firll  the  cenfors  enjoyed  their 
dignity  for  five  years,  but  in  420  the  diilator  Mamer- 
cus  made  a  law  reftraining  it  to  a  year  and  a  half, 
which  was  afterwards  obferved  very  (Iriftly.  At  firft 
one  of  the  cenfors  was  cleifted  out  of  a  patrician,  and 
the  other  out  of  a  plebeian  family  ;  and  upon  the  death 
of  either,  the  other  was  difcharged  from  iiis  office,  and 
two  new  ones  eleSed,  but  not  till  the  next  luftrum.  In 
the  year  of  Rome  622,  both  cenfors  were  chofcn  from 
among  the  plebeians ;  and  after  that  time  the  office  was 
fhared  between  the  fcnate  and  people.  After  their 
cleftion  in  the  Comitia  Centuriata,  the  cenfors  pro- 
ceeded to  the  capitol,  where  they  took  an  oath  not  to 
manage  either  by  favour  or  difaffeftion,  but  to  aft  e- 
quitably  and  impartially  throughout  the  whole  courfe 
of  their  adminillration. 

The  republic  of  Venice  ftill  has  a  cenfor  of  the  man- 
rers  of  their  people,  whofe  office  lafts  fix  months. 

Censors  of  Books,  are  a  body  of  doftors  or  others 
eftablillied  in  divers  countries  to  examine  all  books  be- 
fore they  go  to  the  prefs,  and  to  fee  they  contain  no- 
thing contrary  to  faith  and  good  manners. 

At  Paris,  before  the  late  revolution,  the  faculty  of 
theology  claimed  this  privilege  as  granted  to  them  by 
the  pope;  but,  in  1624,  new  commiffions  of  four  doc- 
tors were  created,  by  letters  patent,  the  fole  cenfors 
of  all  books,  and  anfvverable  for  every  thing  contained 
therein. 

In  England,  we  had  formerly  an  officer  of  this  kind, 
under  the  title  of  licenfer  of  the  prefs  :  but,  fince  the 
Revolution,  our  prefs  has  been  laid  under  no  fuch  re- 
ftraint. 

CENSORINUS,  a  celebrated  writer  in  the  third 
century,  well  known  by  his  treatife  Dc  die  Natal't.  This 
treatlfe,  which  was  written  about  the  year  238,  Gerard 
Voffius  calls  a  little  book  of  gold  ;  and  declares  it  to 
be  a  moft  learned  work,  of  the  higheft  ufe  and  import- 
ance to  chronologers,  fince  it  connciffs  and  determines, 
with  great  exadlnefs,  fome  of  the  principal  eras  in  pa- 
gan hiftory.  It  was  printed  at  Cambridge,  with  the 
notes  of  Lindenbrokius,  in  1695. 

CENSURE, a  judgment  which  condemns  fomebook, 
perfon,  or  aftion,  or  more  particularly,  a  reprimand 
from  a  fuperior.  Ecclcfiaftical  cenfurcs  are  penalties, 
by  which,  for  fome  remarkable  milbchaviour,  Chriftians 
are  deprived  of  the  communion  of  the  church,  or  pro- 
hibited to  exercife  the  facerdotal  office. 

VoL.V.  Parti. 


CENSUS,  in  Roman  antiquity,  an  authentic  decia-  Cenfus. 
ration  made  before  the  cenfors,  by  the  feveral  fubjefts* 
of  the  empire,  of  their  refpedlive  names  and  places  of 
abode.  This  declaration  was  regiftercd  by  the  cen- 
fors ;  and  contained  an  enumeration,  in  writing,  of  all 
the  eftates,  lands,  and  inheritances  they  pofreffed  ;  their 
quantity,  quality,  place,  wives,  children,  domeftics, 
tenants,  (laves.  In  the  provinces  the  cenfus  ferved  not 
only  to  difcover  the  fubftance  of  each  perfon,  hut 
where,  and  in  what  manner  and  propoitlon,  taxes 
might  be  beft  impofcd.  The  cenfus  at  Rome  is  com- 
monly thought  to  have  been  held  every  five  years  ; 
but  Dr  Middlcton  hath  (liown,  that  both  cenfus  and 
luftrum  were  held  irregularly  and  uncertainly  at  various 
intervals.  The  cenfus  was  an  excellent  expedient  for 
difcovering  the  ftrength  of  the  ftate  ;  for  by  it  they 
difcovered  the  number  of  the  citizens,  how  many  were 
fit  for  war,  and  how  many  for  offices  of  other  kinds  ; 
how  much  each  was  able  to  pay  of  taxes,  &c.  It 
went  through  all  ranks  of  people,  though  under  difler- 
ent  names  :  that  of  the  common  people  was  called 
cenfus  ;  that  of  the  knights,  cenfus,  rccenjio,  rerognilio  ; 
that  of  the  fenators,  /eclio,  rele&io. — Hence  alfo  cenfus 
came  to  figniiy  a  perfon  who  had  made  fuch  a  declara- 
tion ;  in  which  fenfe  it  was  oppofed  to  inccnfus,  a  per- 
fon who  had  not  given  in  his  eftate  or  name  to  be  re- 
giftered. 

The  cenfus,  according  to  Salmafius,  was  peculiar  to 
the  city  of  Rome.  That  in  the  provinces  was  pro- 
perly called  profejjio  and  aroyfdfr,.  But  this  diftinc- 
tion  is  not  everywhere  obferved  by  the  ancients  them- 
felves. 

Census  was  alfo  ufed  for  the  book  or  regifter  where- 
in the  profcffions  of  the  people  were  entered  :  In  which 
fenfe,  the  cenfus  was  frequently  cited  and  appealed  to 
as  evidence  in  the  courts  of  juftice. 

Census  is  alfo  ufed  to  denote  a  man's  whole  fub- 
ftance  or  eftate. 

Census  Senatorius,  the  patrimony  of  a  fenator,  which 
was  limited  to  a  certain  value  ;  being  at  firft  rated  at 
800,000  fefterccs,  but  afterwards,  under  Auguftus,  en- 
larged to  1,200,000. 

Census  Equcjler,  the  eftate  or  patrimony  of  a  knight, 
rated  at  400,00c  fefterces,  which  was  required  to  qua- 
lify a  perfon  for  that  order,  and  without  which  no  vir- 
tue  or  merit  was  available. 

Census  was  alfo  ufed  for  a  perfon  worth  100,000 
fefterces,  or  who  was  entered  as  fuch  in  the  cenfual  ta- 
bles, on  his  own  declaration.  In  wiiich  fenfe,  cenfus 
amounts  to  the  fame  with  cletjjieus,  or  a  man  of  the  firft 
clafs  ;  though  Gellius  limits  the  eftate  of  thofe  of  this 
clafs  to  125,000  aftes.  By  the  Voconian  law,  no  cen- 
fus was  allowed  to  give  by  his  will  above  a  fourth  part 
ot  what  he  was  worth  to  a  woman. 

Census  was  alfo  ufed  to  denote  a  t^x  or  tribute  im- 
pofed  on  perfons,  and  called  alfo  capitation.  See  Ca- 
riTP.  Cenfi. 

Census  Domlnkntus,  in  writers  of  the  lower  age,  de- 
notes a  rent  due  to  the  lord. 

Census  Dupl'tcatus,  a  double  rent  or  tax,  paid  by 
vaftals  to  their  lord  on  extraordinary  or  urgent  occa- 
fions  ;   as  expeditions  to  the  Holy  Land,  &c. 

Census  Eceltfit^  Romans,  was  an  annual  contribution 
voluntarily  paid  to  the  fee  of  Rome  by  the  feveral 
princes  of  Europe. 

Qjl  CENT, 
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CENT,  iigiiitits  properly  a  Imndicd,  being  an  3- 
brido-emcnt  of  the  word  eeiitum  ;  but  is  often  ufcd  in 
commerce  to  exprcfs  the  profit  or  lofs  arifing  from  the 
f,ile  of  any  commodity  :  fo  that  when  we  fay  there  io 
\Q  per  am.  profit,  or  10  per  cent  lofs,  upon  any  mer- 
chandifj  that  has  been  fold,  it  is  to  be  underilood  that 
the  feller  has  either  gnined  or  lult  icl.  on  every  locl. 
<if  the  pi  ice  at  which  he  bought  that  inerchandife  ; 
wliich  is  Vjj  "f  profit,  or  /j  of  lofs,  upo.i  the  total  of 
the  fale. 

CENTAUR,  in  Aftroriomy,  a  part  or  moiety  of  a 
fouthern  conlkllation,  in  form  half  man  half  horfe  ; 
lifiialK  joined  with  the  wolf.  The  word  comes  from 
Ki  '-<^cf,  formed  of  «"T!i-,  ^un^o  ,•  and  '•ajf  f,  bull;  q. 
d.  huUprteker.  The  ftars  of  this  cohllellation,  in  Pto- 
lemy's Catalogue,  are  y^  \  in  Tycho's  4  ;  and  in  the 
Britannic  Catalogue,  with  Sharp's  Appendix,  35. 

CENTAURS,  in  Alytholog)',  a  kind  of  fabulous 
monlUrs,  h:.lf  men  and  halt  horfts. — The  poets  pre- 
tend that  the  centaurs  were  the  fons  of  Ixion  and  a 
cloud  ;  the  reafon  of  which  fancy  is,  that  they  retired 
to  a  caftle  called  »i;<''",  which  lignifies  "  a  cloud." — 
This  fable  is  differently  interpreted  :  fome  will  have 
the  centaurs  to  have  been  a  body  of  ftiepherds  and 
herdfmen,  rich  in  cattle,  who  inhabited  the  mountains 
of  Arcadia,  and  to  whom  is  attributed  the  invention 
of  biicolic  poetry.  Palaephxtus,  in  his  book  of  incre- 
tlibles,  relates,  that  under  the  reign  of  Ixion,  king  of 
ThelLly,  a  herd  of  bulls  on  Mount  Theffaly  run  mad, 
and  ravaged  the  ^hole  country,  rendering  the  moun- 
tains inaccefiible  ;  that  fome  young  mtu  who  had 
found  the  art  of  taming  and  mounting  horfes,  under- 
took to  clear  the  mountains  of  thefe  animals,  which 
they  p'.irfued  on  horfeback,  and  thence  obtained  the 
appellation  of  Centaurs.  This  fuccefs  rendering  thera 
infoleiit,  they  infultcd  the  Lapithx,  a  people  of  Thef- 
faly :  and  becaufe  when  attacked  they  fled  with  great 
rapidity,  it  was  fuppofed  they  were  half  horfes  and 
half  men. — The  Centaurs  in  reality  were  a  tribe  of 
Lapitha:,  who  inhabited  the  city  Pelethronium  adjoin- 
ing to  Mount  Pelion,  and  iirll  invented  the  art  of 
breaking  horfes,  as  is  intimated  by  Virgil. 

CEN  FAURE.'^,  greater  cent.\ury.  See  Bo- 
tany Index.  There  are  61  fpecies  belonging  to  this 
genus.  The  root  of  one  ol  them  called  glajtifulia,  is  an 
article  in  the  materia  medica.  It  has  a  rough,  forae- 
what  acrid  tafte,  and  abounds  with  a  red  vilcid  juice. 
Its  rough  ftate  has  gained  it  fome  clleem  as  an  allrin- 
gent,  its  acrimony  as  an  aperient,  and  its  glutinous 
quality  as  a  vulnerary  :  but  the  prefent  praftice  takes 
very  little  notice  of  it  in  any  intention.  Another  of 
the  fpecies  is  the  cyanus  or  blue  bottle,  which  grows 
commonly  among  corn.  The  expreifed  }uice  of  this 
flower  ftains  linen  of  a  beautiful  blue  colour,  but  is  not 
permanent.  Mr  Boyle  fays,  that  the  juice  of  the  in- 
ner petals,  with  a  little  alum,  makes  a  beautiful  per- 
manent colour,  equal  to  ultramarine. 

L.ejfcr  CF.NT.iukr.      See  Genthha,  Botany  Index. 

CENTELLA.     See  Bota.w  Index. 

CENTENARIUS,  or  Centesario,  in  the  middle 
age,  an  oflieer  who  had  the  government  or  command, 
with  the  adminillration  uf  jullice,  in  a  village.  The 
centenarii  as  well  as  vxarii  were  under  the  jurifdiflion 
and  command  of  the  court. 
Franks,  Germans,  Lombards,  Goths,  &c, 
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We  find  them  among  the 


Cen  TIN  ARIL'S   was  alfo  ufcd  for  an  officer  who  had    Centeni- 

the  command  of  lOD  men,   mult  frequently  called  a       ''iuu 

Centurion.  ^   "        • 

f,  •  a     •  ic  ,         Center. 

L-ENTENARius,   in   monaitenes,   was  an  ofticer  who  f 

had  the  command  of  103  monks. 

CENTENINUM  ovum,  among  naturalifts,  de- 
notes a  fort  of  hen's  egg  much  fmaller  than  ordinarv, 
vulgarly  called  a  coei's  egg;  from  which  it  hr.s  been 
fabuloufly  held  that  the  cockatrice  or  baliliflc  is  pro- 
duced. The  name  is  taken  from  an  opinion,  that  thefe 
are  the  lall  eggs  which  hens  lay,  having  laid  1 00  be- 
fore ;  whence  centeninum,  q.  d.  the  hundredth  egg. — 
Thefe  eggs  have  no  yolks,  but  in  other  refpeits  dif- 
fer not  from  common  ones,  having  the  albumen,  cl>a. 
lazes,  membranes,  &c.  in  common  with  others.  In 
the  place  of  the  yolk  is  found  a  little  body  like  a  fer- 
pc!it  coiled  up,  which  doubtlefs  gave  rife  to  the  fable 
of  tile  bafiililc's  origin  from  thence.  Their  origin  is 
with  probability  afcribed  by  Harvey  to  this,  that  the 
yolks  in  the  vitcUary  of  the  hen  are  exhautlcd  before 
the  al'oumina. 

CENTER,  or  Centre,  in  a  general  fenfe,  fignifiej' 
a  point  equally  dillant  from  the  extremities  of  a  line, 
figure,  or  body.  The  word  is  formed  from  the  Greek 
xivrjo.,  z  point. 

Centre  of  an  A^ch.  Under  the  article  Bridge,  the 
different  forms,  of  arches  liave  been  particularly  confi* 
dered. 

Under  this  article,  it  comes  very  properly  to  be  af- 
cerlained  in  what  manner  the  arch-llones  are  fupported 
till  the  arch  is  completed,  and  the  molt  commodious 
and  lealt  expenfive  manner  in  which  this  can  be  ac- 
compliflied.  When  the  fpan  is  fmall,  and  upon  a  li- 
mited fcale,  as  cellars,  and  vaults  below  ground,  tlw 
foundation  of  the  fide- walls  is  dug  out,  tlie  earth  round- 
ed olf  betwixt,  the  arch  thrown  over  upon  it,  and  tha 
earth  is  afterwards  dug  out  and  carried  away.  This 
inull  have  been  done  on  any  account.  By  this  method 
the  wood  and  workmanfhip  are  favfd  ;  but  it  is  only  in 
particular  inltances  that  this  can  be  done.  When  the 
arch  to  be  calt  is  on  land,  and  at  no  great  height  above 
the  farface  of  the  earth,  a  frame  for  iupporting  th;; 
arch-itones  can  be  raifed  from  the  earth,  and  bound 
together,  frequently,  with  a  great  profuilon  of  wood, 
which  on  account  of  the  fmallnefs  of  the  arch  is  not 
taken  into  account  ;  but,  when  the  fpan  is  great,  or  ai 
a  great  height  above  the  furface  of  the  earth,  t!ie  ex- 
pence  of  a  frame  formed  in  the  fame  manner,  would 
be  enormous,  and  in  many  cafes  impracticable  ;  but 
whether  the  arch  be  great  or  fmall,  high  or  low,  a  pro- 
per economy  ought  to  be  obfcrved  ;  and  the  Icfs  the 
expence  in  wood  and  workmanfhip  incurred,,  fo  much 
the  more  advantage  to  thofe  concerned,  and  the  pur- 
pofe  being  obtained,  fo  much,  more  credix  is  due  to  the 
engineer. 

It  is  again  to  be  confidered,  on  the  other  hand,  that 
in  order  to  fave  fome  expence,  either  in  wood  or  work- 
manfhip, the  frame  or  center,  as  we  fliall  call  it,  is 
made  too  flight,  and  lo  unconnected  in  its  pai ts,  that 
the  preffure  of  the  arch  Hones  is  greater  than  it  can 
fupport.  The  whole  work  is  brought  down,  and  the 
laving  on  the  one  part  produces  a  more  ferious  lofs  on 
the  other  ;  fo  that  both  the  workmen  and  proprietors 
agree,  that  it  is  belter  that  tiie  centre  be  too  llrong 
than  too  weak  j  better  have  too  much  wood  in  it  than 

too 
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Cemer.  loo  liult.  To  afull  the  mechanic  in 
~~^-~->  r. flail",  is  the  defign  of  treating  this  article  with  parti- 
cular attention  j  for  whicli  purpofe  we  fhall  be  at  pains 
to  acquire  every  affillancc  that  can  be  collccled,  from 
the  moil  experieiictd  engineers,  and  from  tlic  refearches 
and  experiments  of  the  moll  diflinguifhed  philofophers 
who  have  treated  of  fuch  arts  as  may  enable  us  to  elu- 
cidate the  fuhjedl,  and  make  it  worth  the  attention  of 
engineers  and  mechanics  who  may  have  occafion  to  ex- 
x;rt  their  genius  in  that  line. 

In  the  firll  place,  it  will  be  necefiary  to  confidcr 
the  weight  to  be  fupported:  idly.  The  quantity  of  the 
materials  to  be  ufed,  that  fliall  be  of  llrength  fuflicient 
to  fupport  fuch  a  weight  :  jdly.  The  moll  cffedive 
method  to  apply  thefe  materials,  as  fupported  by  the 
mod  approved  authorities,  or  prailifed  by  the  ableft 
engineers.  The  weight  to  be  fupported  is  the  arch- 
ftones.  Suppofe  an  arch  of  ;o  feet  fpan,  (fee  figures  for 
the  arches,  a  new  figure  being  unnecefiary).  It  has 
been  (hown  under  the  article  Bridge,  that  the  arch 
can  be  raifed  to  ^o  degrees  and  upwards,  without  the 
fupport  of  the  center  ;  after  which  it  begins  to  reft 
upon  the  frame  of  which  the  center  is  compofed,  if 
the  arch  is  a  fcmicircle,  or  femiellipfe  ;  if  a  fegmenc 
of  a  circle,  it  will  prefs  fooner  upon  the  center,  and  the 
more  fo  the  flatter  the  arch  is.  ill,  Suppolc  a  fcmi- 
circle; then  tiiere  is  I  20  degrees  of  the  arch  to  be  fup- 
ported by  the  center,  the  diameter  fuppofed  is  20  feet. 
One  hundred  and  twenty  degrees  will  meafure 
20.94^93  feet  ;  but  as  it  is  advilable  to  give  the  ad- 
vantage to  the  centre,  we  call  it  2  I  feet  in  an  arcli  of 
20  feet  fpan.  If  the  ftone  is  of  a  durable  and  hard 
quality,  perhaps  an  arch-flone  of  I  2  or  14  inches  might 
be  of  fuflicient  llrength  ;  yet  it  is  not  probable  that 
any  one  would  think  of  lefs  than  18  inches  for  the  tliick- 
nefs  of  the  arc!)  ;  for  it  will  not  have  too  heavy  an 
appearance  if  it  fliould  be  two  feet  thick.  We  fliall 
calculate  the  weight  at  18  inches  fquaic;  the  ihicknefs 
of  the  Hone  is  not  here  to  be  confidered,  as  the  weight 
of  the  whole  is  to  be  fupported  till  the  key-ftone  is 
driven  :  the  fpecific  gravity  of  good  freeftone  is  2.532, 
the  folid  feet  in  an  arch  of  no  degrees;  the  fpan  20 
feet  is  21  feet,  nearly  as  above.  The  ftone  18  inches 
fquare  by  21  feet  gives  47.25  folid  feet;  the  weight 
by  the  above  fpecific  gravity  is  7477.3076  lb.  averdu- 
polfe,  about  66.7^3  cwt.  being  the  weight  that  one 
rib  of  the  center  frame  muft  fuftain,  without  warping, 
or  by  the  prefTure  on  its  haunches  make  it  rile  in  the 
crown  ;  neither  mull  it  link  under  the  prefTure  :  in 
either  cafe  the  confequences  would  be  fatal,  either  in 
cauiiiig  the  arch  to  give  v^•ay,  upon  llriking  out  t!ie  cen- 
ter, or  in  weakening  it  in  fuch  a  manner  as  to  fliorten 
its  durability  ;  being  twilled  in  its  fhape,  the  equili- 
brium would  be  deftroyed,  and  the  coiifcquence  would 
be  either  to  fpring  the  key-ftone,  or,  if  that  was  pre- 
vented by  the  weiglit  above  it,  the  fame  weight  would 
caufe  it  to  yield  at  about,  or  a  little  above,  30  degrees 
from  the  fpring  of  the  arch.  From  all  which  the  ne- 
cefTity  of  the  llrength  and  lirmnels  of  the  center  frame 
is  evident. 

If  the  arch  exceeds  20  feet,  fuppofe  50,  the  weight 
will  evidently  become  greater,  and  an  additional 
Jlrength  neccffary  on  th.it  account  ;  and  likewife  on 
accuuiit  of  its  greater  extent,  the  frame  that  would  be 
Sufficiently  firm  at  20  feet  would  be  fupple  at  jC.    To 
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this  important  prevent  any  error  on  tin's  account,  another  calcula- 
tion for  53  feet  will  become  neccffary.  In  the  fpan 
of  50  the  arch  of  120  degrees  meafures  52-36  feel; 
fuppofe  the  arch-ftone  2y  feet  deep  by  2,  is  live  fupei- 
ficial  feet,  multiplied  by  52.36  is  261.8  folid  feet,  and 
at  the  a'jove  fpecific  gravity  gives  41429.7154748  lb. 
averdupoife,  equal  to  369.908  cwt.  Here  the  v.eight  is 
increafed  upon  the  center  frame,  in  the  proportion  of 
66.5  to  369.9,  that  is,  more  than  five  times,  befides 
what  allowance  will  be  ncccflary  to  make  for  the  dif- 
ference of  the  lliflnels  of  the  center  frame;  both  which 
will  be  confiderd  in  their  proper  ];laccs. 

Let  us  now  confider  what  will  be  the  inereafe  of 
weight  upon  a  fpan  of  100  feet.  The  life  of  the 
arch,  before  it  preflcs  on  the  center  frame  in  a  fcmi- 
circle, being  in  the  fame  proportion,  the  arch  of  1  20 
degrees  in  1 00  feet  fpan  meafures  IC4.719  feet;  the 
arch-flone  may  be  fuppofed  abundantly  llrong  of  4 
feet  length,  for  the  depth  of  the  arch,  and  3  feet  broad, 
which  makes  a  fuperficies  of  12  feet,  and  multiplied  by 
104.7  19  gives  I  2:6,628  folid  feet,  the  fpecific  gravity,, 
tliat  is,  the  ftone  is  fuppofed  of  the  fame  durability 
gives  138,861.3X1  lb.  averdupoife,  equal  to  1775.548 
cwt.  about  live  times  more  weight  than  upon  the  arch 
of  50  feet  fpan.  If  the  arch  is  130  feet  fpan,  120  de- 
grees  meafure  1 36. 13556  feet.  Suppofe  the  arch- 
flone  5  feet,  as  in  the  arch-ftones  of  the  bridge  over 
the  Dee  at  Aberdeen,  at  leafl  they  are  between  4^- 
and  5  feet.  The  Aberdeen  granite  is  a  very  hard 
ftone,  and  perhaps  exceeds  the  fpecific  gravity  above. 
The  arch-ftone  is  here  fuppofed  to  be  5  feet  by  3,  equal 
to  15  fquare  feet,  mukiplied  by  136.13556,  gives 
2042.0^34  folid  feet.  According  to  the  above  fpecific 
gravity,  the  weight  to  be  fupported  till  the  key- 
ftone  is  drove,  is  2885.2838  cwt.  The  weight  of 
the  key-ftone  in  the  whole  of  the  above  may  be  de- 
dufled. 

As  center  frames  muft  likewife  be  ufed  for  iron 
bridges,  we  fliall  confider  them,  and  take  the  fpan  236 
feet,  flill  fupporting  a  femicircle. 

It  may  be  proper  to  take  the  weight  that  it  would 
be  if  the  arch  were  the  fegment  of  a  circle,  the  fpan  of 
the  arch  236,  the  height  above  the  fpring  of  the  arch, 
or  the  verfed  fine  of  the  arch,  ^4  feet,  in  which  cafe 
the  diameter  of  the  circle  would  be  444  feet  nearly  ; 
the  arch-ftones  In  this  fegment  would  prefs  upon  the 
center-frame,  at  about  18  feet  from  the  fpring  of  the 
arch.  Suppc.fe  the  arch-flone  5  feet  by  4,  equal  to 
20  fuperficial  feet,  the  wiiole  meafure  of  the  areli  is 
444.154  lineal  feet,  the  folid  content  is  4131.84  tect, 
and  weight  3  18.689  '""^  '  ^"'-  ^''^  weight  of  the  iron 
was  only  260  tons.  It  may  not  be  improper  here  to 
obferve,  that  in  a  ftone  bridge  of  that  fpan,  5  feet  of 
arch-ftone  would  be  too  fmall  to  fi.flain  the  arch.  It 
may  perhaps  be  admittid,  that  it  would  be  fufficiciit 
to  fupport  its  own  weight  ;  and  if  fo,  the  arch  be- 
ing fmoothed  above,  a  fecond  arch  of  a  five-feet  ftone 
may  be  thrown  over  above  it.  Thefe  two  together 
may  form  a  ftronger  arch  than  a  ftone  often  feet  deptti 
would  do.  And  thus  a  ftone  arch  may  be  extended 
to  any  fpan,  and  made  of  abundant  ftrer.gth  ;  and  ex- 
perience has  lliown  its  durability  to  withftand  the 
weather.  Thus  the  old  London  bridge  has  perform- 
ed its  faithful  fervices  to  the  piiljlic  for  600  year,';  : 
that  it  was  an  incumbrance  in  palling  up  and  down 
Q__q  2  the 
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(Srnter.    thf  liver,  :inj  clumfy  in  its  conftniAIon,  were  owing 
'  to  the  tafte   of  the  times  ;  perliaps  few  will  be    found 

that  would  be  willing  to  infurc  an  iron  bridge  againft 
the  ruin  occafiontd  by  the  weather  for  the  fame  time, 
or  perhaps  much  above  one-half  that  time.  But  this 
is  not  a  fit  place  to  cuter  into  the  full  difcuflion  of 
this  fubjetl.  To  return  to  the  weight  preiTing  upon  a 
center-frame.  Having  now  taken  a  view  of  the  weight 
to  be  fupported,  it  comes  next  to  be  confidered  wiiat 
llrength  of  wood  is  neceffary  to  refill  this  force,  and 
the  moil  proper  and  commodious  manner  of  combining 
the  parts.  To  determine  this,  we  mull  have  recourfe 
to  fuch  experiments  as  have  been  made  for  trying  the 
■ftrength  of  different  fpecies  of  Hone  and  wood. 

Experiments  have  been  made  to  afcertain  the  ftrength 
of  timber,  and  many  of  them  appear  to  have  been  con- 
dufted  with  great  care  and  attention.  Some  of  thefe 
the  reader  will  find  coUeded  and  detailed  under  the 
article  SrnENGTH  cf  Materials.  We  (hall  here  ftate 
ilie  rcfult  of  fonie  of  the  curious  experiments  which 
■were  inllituted  by  the  Count  de  Buffon  to  afcertain 
this  point.  According  to  thefe  experiments,  the  batten 
of  five  inches  fquare,  whofe  length  was  14  feet,  and 
vhich  fupported  a  weight  of  53C0,  which  may  be  call- 
ed  its  breaking  force,  (hould  have  double  the  ftrength 
ef  a  batten  of  28  fett  long.  But  it  has  a  great  deal 
more.  The  latter  by  the  experiment  is  equal  to  1775 
^ly;  whereas  the  half  of  5300  is  2650.  But  it  is  to  be 
•onfidered,  that  the  power  of  the  lever  is  in  proportion 
10  its  diftance  from  the  fulcrum ;  this  power  arifing  from 
the  weight  of  tlie  log.  Is  the  weight  of  one  foot  of  wood 
afting  as  a  weight  at  a  diftance  from  the  fulcrum.  The 
log  increafes  In  its  power  to  break  by  its  length  :  12 
inches  of  this  log,  five  inches  fquare,  weighs  about 
10.41b.  fomewhat  more  orlefs;  and  10.41b.  at  1  3  feet 
tliftance,  aiks  with  a  force  of  1  :;5.2  lb.  :  this  we  Confi- 
der  the  laft  term  ;  and  o,  the  point  of  fradlure,  is  the  firft 
term  :  the  firft  and  laft  term,  multiplied  by  half  the 
number  of  terms,  are  equal  to  the  fum  of  all  the  terms ; 
that  is,  135.2x61,  amount  87;-f.81b.  added  to  1775, 
equal  2(153.8  ;  fo  near  to  the  half,  that  the  difference 
may  eafily  be  accounted  for,  from  the  real  weight  of 
the  wood  on  wh'ch  the  experiment  was  made  ;  and 
our  taking  the  weight  from  tables  of  fpei  ific  gravity, 
or  the  fuppofed  60  lb.  To  take  another  example,  a 
batten  of  nine  feet  is  double  the  ftrength  of  one  of  the 
fame  fize  of  18  feet  long.  The  weight  that  breaks  a 
batten  of  nine  feet,  five  inches  fqur.re,  is  83o81h.;  the 
half  15415:],  but  by  the  experiment,  37001b.  break 
the  batten  at  18  feet.  N.  B.  The  weight  being  laid 
upon  the  middle,  94-  Is  the  number  of  terms,  one-half 
is  4.625.  Seventeen  feet  one-half  is  84  ;  10.41b.  mul- 
tiplied by  8-J-,  is  102X4.625,  half  the  number  of 
terms,  is  471.25  +  3700,  is  4171.25,  foinewliat  great- 
er, but  -which  is  fo  near,  that  the  fmalleft  accident  for 
failure,  not  difcernible  in  the  wood,  will  occafion  the 
difference.  Now  to  reduce  the  experiment  of  this  gi- 
ven fize  to  any  other  of  greater  dimeidions  ;  fuppofe 
■one  foot  :  fimilar  follds  of  the  fame  altitude  are  to  one 
another  as  their  bafes  ;  that  is,  25,  the  b.-ife  of  the  five 
inch  fquare,  is  to  144,  the  bafe  of  the  12  inch  fquare, 
as  the  wel^iit  that  U'onld  break  the  batten  of  nine  feet, 
to  the  weight  that  will  break  another  of  the  fame  nine 
feet  length,  and  of  one  foot  fquare  (5.  6.  El.  12.),  tiiat 
ih,  as  the  bafe  25  is  to  the  weight  8308,  fo  is  144  to 


478541b.;  equal  213.8125  ton,  and  the  proportion  as  Cenfet. 
above,  for  greater  or  lefs  length  of  logs  or  fpars.  As  we  ~"^ 
have  no  experiments  made  of  logs  of  12  inches  fquare; 
iinlefs  there  is  fomething  in  the  texture  of  the  fibres, 
in  pieces  of  different  diameters,  we  have  every  reafon 
to  conclude,  the  above  proportion  will  give  the  pro- 
per ftrength  of  the  material  ufed.  It  muft,  however, 
not  be  forgot,  that  the  pieces  upon  which  the  ex- 
periments were  made,  were  nicely  chofcn  for  the  pur- 
pofe.  It  will  fcarcely  be  praftlcable  to  find  a  piece  of 
I  2  inches  fquare,  and  even  of  nine  feet  length,  equally- 
well  adapted  to  bear  a  proportionable  ftrain  ;  and  much 
more  difficult  to  find  a  piece  of  ftlll  greater  length, 
Thefe  experiments  and  proportions  afford  a  fafe  elite, 
rion  for  proper  limits  to  be  attended  to  in  praftlce.  In 
this,  we  do  not  mean  to  apply  fuch  a  load  upon  the 
beam  as  will  break  it  ;  we  intend  the  beam  to/upport 
the  load,  without  giving  way  or  yielding  to  it. 

In  the  fame  experiments,  we  are  told  by  the  author, 
that  two-thirds  of  the  weight  broke  the  beam  in 
the  fpace  of  two  months ;  that  one-half  the  weight 
gave  a  fet  or  bend  which  it  did  not  recover,  but  (hew- 
ed no  farther  tendency  to  break;  that  one-third  of  the 
weight,  after  long  continuance,  did  not  give  it  a  fet  ; 
but  the  weight  being  removed,  the  beam  returned  to 
the  fame  pofition  as  before  it  was  loaded.  Betwixt  one- 
third,  and  the  half  of  load  or  weight  that  would  break 
the  beam,  is  the  ftrength  we  allot  to  it  for  permanent 
ufe.  Before  we  proceed  to  put  the  above  obfervations 
into  full  praftlce,  let  us  examine  whether  the  log  is 
neceffary  to  be  fquare  to  give  it  the  greateft  ftrength  r 
pradllce,  in  a  great  meafure,  determines  that  it  is  not. 
It  is,  however,  neceffary  to  inquire  what  breadth  to  a 
given  depth  is  fufficlent  as  a  tnaximum  that  we  ought 
not  to  exceed  ;  or  what  is  the  miniiiium  that  we  may 
ufe,  fo  as  not  to  lofe  the  principal  Intended  cfFedl. 
Belldor  has  made  a  ferles  of  experiments  on  the  tranf- 
verfe  tlrength  of  bodies,  which  are  detailed  in  his- 
Science  des  In^enicurs,  but  the  fpars  arc  only  of  one 
inch,  not  exceeding  two  inches  in  breadth  orthicknefs. 
Among  thefe,  we  leleft  one  fpar  two  inches  breadth, one 
Inch  depth,  and  18  inches  length;  which  at  the  ined'tuxt 
of  three  trials  was  broken,  lying  loofe  at  both  ends, 
by  805  lb.  Another  one  inch  board,  two  inches  deep, 
and  18  inches  long,  broke  with  the  force  of  15801b.; 
nearly  in  the  proportion  of  the  fquare  of  the  depth, 
being  only  a  diminution  of  2olb.  weight.  In  the  pre- 
fent  cafe,  the  quantity  of  matter  is  the  fame  In  both. 

It  may  therefore  be  concluded  from  this  experi- 
ment, that  a  batten  of  any  depth,  and  one-half  breadth, 
is  equally  ftrong  in  that  pofition  as  if  it  had  been 
fquare  timber  ;  and  that  the  ftiength  Is  according  to 
the  depth,  if  the  breadth  is  only  fuch  as  that  it  does 
not  yield  in  that  direftlon.  And  hence  the  advan- 
tage in  point  of  economy  ;  for  if  the  piece  is  fet  upon 
its  edge,  fuppofe  nine  inches  deep  and  one  broad, 
provided  that  by  ftralning  the  piece  in  depth,  it  (hall 
not  yield  in  the  lateral  direftlon,  it  will  bear  as  much 
ftrain  as  if  nine  inches  fquare.  The  experiment  may- 
be performed  upon  a  fmall  fcale.  Suppofe  five  inches, 
and  one  inch  broad,  the  thin  feftion  may  be  encloftd 
at  different  diilanccs  with  pieces  five  inches  fquare. 
Suppgfe  at  the  diftances  of  i,  2,  3,  S:c.  fig.  1.  Plate 
CXXXVm.  and  the  weight  applied  that  broke  the 
five  inch  fquare  of  the  length  of  14  feet,  viz.  1:300  lb. 
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Center.     All  the  experiments  which  have  been  alluded  to  ;ibove 
— "^  were  made  upon  fcantlings  of  found  oak.      But  it  has 

already  been  obferved,  that  in  praftice,  fuch  pieces  can- 
not always,  if  at  all,  be  fclefted.  But  the  praftical 
mechanic,  confining  hiniftlf  to  between  one-third  and 
one-half  of  the  abfolute  ilrength,  according  as  his 
judgment  dircdls  him,  refpefting  the  fuundnefs  of  the 
piece  he  ufes  ;  there  can  be  no  doubt,  that,  upon  oc- 
cafions,  he  will  be  convinced,  that  he  cannot,  with 
fafciy,  allow  even  one-third  of  the  abfolute  ilrength, 
but  muR  take  it  confiderably  below  that  proportion. 

As  to  other  fpecits  of  wood,  trials  have  alfo  been 
made  ;  and  the  refult  from  different  experiments  has 
occafioned  fome  deviation.  Wc  are  told  that  Bufion 
makes  fir  about  roths  of  the  ftrength  of  oak  ;  Parent 
4-?ths  ;  and  Emerfon  ^ds,  all  of  them  different.  The 
difference  between  Bnffon  and  Parent  is  rsth  ;  between 
Parent  and  Emerfon  is  Jth  ;  and  between  BufFon  and 
Emerfon  is  -Jth.  It  is  eafy  to  conceive  that  the  differ- 
ent Rates  of  the  wood,  and  different  circumftances  in  the 
fame  fpecies  of  fir  and  oak,  will  make  a  confiderable 
difference  ;  although  the  fame  pcrfons  were  employed 
on  the  fame  materials,  the  experiments  would  probably 
vary  ;  much  more,  may  it  be  allowed  that  at  different 
times  different  flates  of  the  wood  mull  make  the  re- 
lults  different. 

The  experiments  made  by  different  perfons  vary  in 
their  amount.  Bclidor's  experiments  agree  one  part 
vith  another,  and  fo  do  Buffon's,  but  differ  in  their 
refults  from  Belidor's.  Belidor's  flips  of  oak  are  only 
of  one  inch  fquare,  and  Buffon's  are  from  four  to  eight 
inches  fquare,  and  from  7  to  28  feet  in  length.  When 
the  one  is  reduced  to  the  ftandard  of  the  other,  they 
do  not  agree  :  the  difference  may  arlfe  from  various 
caufes.  We  know  that  tliere  is  a  difference  i;i  the 
ftrength  of  oak  of  different  growths,  and  from  differ- 
ent foils,  as  well  as  in  other  fpecies  of  wood  ;  there  is 
likewife  a  difference  in  the  de^-ree  of  feafoninn  of  the 
wood.  Buffon  gives  the  weight  of  his  wood,  Belidor 
does  not.  If  Buffon's  log  or  batten,  four  inches  fquare, 
weighs  about  6olb.  that  is,  about  yylb.  the  folid  foot  ; 
whereas  a  folid  foot  of  dry  oak  will  not  weigh  above 
6olb.:  but  Buffon  acknowledges  tiiat  his  wood  was  in 
the  fap,  as  vapours  iffucd  at  both  ends  in  the  bend- 
ing. Thefe  differeucis  may  make  all  the  odds  in  the 
breaking,  unlefs  the  proportion  was  eltablilhcd  to  be, 
as  the  fquares  of  the  diameter  of  the  battens  ;  but  this 
is  not  the  cafe,  for  in  Buffon's  experiments,  the 
fquare  of  four,  to  the  fquare  of  five  of  the  fcven  ftet 
batten,  the  breaking  force  is  8300  lb.  ;  but  the  ex- 
periment gives  it  11J25;  that  of  fix  inches  fquare 
i6:36::53i2.i  I9j;2  ;  exp.  18950.  In  the  fcven  inch 
fquare  16:49.5312.16268  ;  exp.  32200.  In  the  eight 
inch  fquare  i  6  64.5  ;  i  2:2  I  248  ;  exp.  47649,  the  dif- 
ference between  four  and  five  inch  fquare  is  one- 
third  part  of  the  experiment  weight  ;  the  difference 
between  the  four  and  fix,  is  fomewhat  mere  tlian  one- 
th'rj  the  experiment  weight  ;  and  in  the  fcventh,  the 
difference  is  a  little  iefs  than  half  the  experiment 
weight  ;  between  the  fcventh  and  the  eighth  the  dif- 
ference is  gicater  than  half  the  experiment  weight. 

Tiicre  is  likewife  a  difference  at  the  different  lengths  ; 
for  it  does  not  appear  that  the  different  lengths  bear  a 
proportion  to  their  parts  ;  a  batten  of  four  inches  fquare 
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of  feven  feet  Iengt1i,is  expefled  to  be  double  the  ilrength  I  Ccntciv 
of  one  of  the  fame  dimenfions  of  14  feet  length,  that  •  > 
is,  the  one  of  14  feet  length,  is  expefted  to  break 
•with  one  half  of  the  weight,  that  breaks  the  fcveu 
feet  batten  ;  but  we  find  it  much  Iefs  ;  but  when  it 
is  confidered  that  the  weight  of  the  materials  acting 
at  a  greater  diftancc  from  the  centre  of  motion,  this 
mufl  be  taken  into  the  account,  and  added  to  the 
weight  of  the  breaking  force.  For  example,  the  bat- 
ten of  five  inches  fquare  and  12  inches  length, 
weighs  13.3681b.  at  the  rate  of  771b.  per  folid  foot. 
This  weight,  acling  upon  the  batten  of  14  feet,  taking 
the  amount  of  the  whole  In  an  arithmetical  ratio,  is 
13.368X52  J,  =  701. 51b.  acling  upon  the  whole,  add- 
ed to  5300,  the  breaking  force  6ooi.  The  breakir.g 
force,  at  feven  feet,  is  11525,  one  half  is  5762.2.5 
one  twenty-fourth  part  greater  than  the  half.  The 
batten  of  fix  inches  fquare,  the  breaking  force  at  14 
feet  is  7475,  the  weight  of  12  inches  of  this  batten  is 
19.251b.  at  771b.  per  folid  foot  ;  the  afting  force  of  this 
weight  at  14  feet  length  is  19.25X52,^,  is  1010.62,;, 
added  to  7475,  equal  to  8485625.  Now  the  break- 
ing force  of  feven  feet  length  is  18952;  one  hiilf  Is 
9475,  the  difference  is  989,  that  is,  nine  and  a  half 
times  Iefs  than  the  half.  In  the  feven  inch  batten  of 
feven  feet  length,  the  breaking  force  is  32,2cclb.  and 
of  14  feet  length,  the  breaking  force  is  13,225.  The 
weight  of  12  Inches  of  the  feven  inch  fquare  Is  26  2lb. 
afling  upon  the  14  feet  length,  is  1 370.5-t-l322.5=:: 
i46coib.  which  Is  one-ninth  Iefs  than  the  half.  A- 
gain,  I  2  inches  of  the  eight  inch  batten,  weighs  34,21b. 
at  7;lb.  per  folid  foot,  adling  upon  the  14  feet  length, 
is  i';961b.  added  to  1 977?,  the  force  that  broke  it  at 
14  feet  length,  is  215751b.  about  one-tenth  part  Iefs 
than  the  half  of  47,6491b.  which  broke  It  at  feven  feet 
length.  From  the  above  comparifon,  it  may  be  al- 
lowed, that  the  difference  of  the  force  that  broke  the 
fpar  at  fcven  feet,  and  that  which  broke  it  at  14,  fo 
far  as  it  differs  from  the  half.  Is  accounted  for  upan 
philofophical  principles  ;  and  when  we  confider  that 
the  (pars  or  battens  cannot  be  fuppofed  to  be  mathema- 
tlei::lly  exa£l  In  their  meafure,  and  that  a  difference  In 
point  of  bi caking,  may  be  accounted  for  from  that 
caufe  ;  but  further,  it  may  be  obferved  that  the 
weight  of  the  materials  is  not  equal  In  the  folid 
foot.  For  example,  the  fpar  four  Inches  fquare,  and  fe- 
veral  feet  in  length,  weighs  6olb.  ;  that  is,  at  the  rate 
of  77.141b.  per  folid  or  cubic  foot,  the  eigiit  feet  fpar 
at  the  rate  of  76.51b.  do.  ;  the  nine  feet  fpar  at  the  rate 
of  77  feet ;  the  lo  feet  fpar  at  the  rate  of  75.6  ;  the 
I  2  feet  fpar  at  the  rate  of  751b.  per  cubic  foot  ;  v.'hich 
difference  of  weight,  with  tlie  difference  of  exaft  ma- 
tliematical  meafure,  may  fully  account  for  all  the  dif- 
ference that  takes  pi  ice  In  the  manner  of  accounting 
for  the  above-mentioned  difference  of  the  weights  of 
breaking,  at  7  ar,d  14  feet  ;  as  alfo  the  dlffererice  that 
takes  place  between  8  and  16;  9  and  18,  &;c.  the 
txperinients  being  made  upon  green  wood,  cannot  be 
approved  of;  they  ought  to  have  been  made  of  fucl; 
f-.-aloned  wood  as  is  fitted  for  m.echanica!  J)Ulpofc^^,  of 
which  none  of  this  kind  can  be  ufcd  ;  or  If  cxperi- 
ments  are  made  with  uiifeafoned  wood,  as  being  of  the 
greatell  Ilrength,  ihey  ought  I'kewife  to  have  been  made 
with  dry  wood  feafoned  tor  ufe.     A  cubis  kivt  of  diy 

oak. 


■C    E    N        __l    3 

Center,    oak  will  n  il  weigh   much  above  (>o  Vo.     Thole  Ipavs 
■"~>  upon  which  the  experiments  were  made,  mull;  have  been 

very  green,  and  very  unfit  for  mechanical  purpofcs, 
which  gives  an  unfair  account  of  the  ilrength,  when 
in  a  pi'oper  ftate  for  ufe.  But  experiments  were  made 
witli  wood  of  different  weights,  which  may  be  fuppofed 
better  feafoned.  For  example,  the  leven  feet  fpar  that 
weighs  ^6lb.  that  is,  yzlb.  j)er  cubic  foot;  the  nine 
feet  fpar  is  at  7  l  lb.  per  folid  foot,  and  the  10  feet  fpar 
ut  73. Sib.  per  folid  foot,  none  of  which  are  feafoned 
wood.     And  yet   it   is  not  mentioned  which  of  thefe 
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Were  ufed.     This  may  be  adduced  as  a  very  good  rea-     Center. 
fon  why  the  variations  were  fo  great.  ' 

We  fiiall  now  confider  the  force  in  bruifing  mate- 
rials, Eccording  as  we  may  be  diredlcd  by  experiments 
made  in  this. way.  And  ifl  upon  that  of  ftone,  wh  ch 
will  in  fome  meafure  lead  to  the  preffure  in  the  fame 
dircOiou  upon  other  materials. 

The  experiments  feledted  from  M.  Gaulhey,  engi- 
neer, in  eretling  the  bridge  of  Chalons  fur  Saone,  (torn. 
iv.  Roz.ur  Journal  lie  Phyfiquc,  November  17/4')  ^'^'^ 
now  to  lie  conlidered. 
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In  general,  the  force  Is  greater  as  the  furfaces  in- 
creafe,  but  a  regular  proportion  to  fix  upon  a  theory 
is  not  found;  but  the  lait  line  in  the  table,  the  weight 
that  crulhes  the  432.3  furface,  mud  be  greater  than 
I J  ! ,  the  ftone  being  of  the  fame  quality  :  if  in  the  pro- 
portion of  84-  to  1 2y,  the  crulhing  weight  will  be 
2727  inftead  of  131. 

The  meafures  here  taken  are  cubic,  and  the  prefTuig 
force  is  upon  cubic  lines,  the  thicknefs  one  line  ;  where 
the  prelTure  is  upon  a  fquare  foot,  it  is  likewiie  to  be 
tinderftooj  one  foot  deep,  or  upon  3  cubic  foot ;  the 
(lone  ufed,  he  terms  Givry  Jlone,  of  which  he  gives  its 
abfolute  force  tobe  87091 1,  that  it  will  bear  6635521b. 
In  the  cubic  foot  of  foft  ftone  the  ftrength  is  24S8^2lb. 
The  proportional  force  of  the  hard  and  foft  is  23  to  i. 

A  cubic  foot  of  a  ftone  fixed  in  a  wall,  and  projeft- 
ing  one  foot,  was  broken  by  a  force  of  557281b.  And 
a  cubic  foot  of  foft,  by  lOoSolb.  the  proportion  5-^ 
to   I. 

A  cubic  foot  of  hard  (lone,  fupported  upon  two  ful- 
crums  at  l  foot  diftance,  was  broken  by  20';632lb.  fu- 
fpended  from  its  middle  ;  and  the  foft  by  38592,  the 
proportion  about  5  j  to  i. 

In  fine,  a  cubic  foot  of  the  hard  ftone  was  torn  afun- 
der  by  45,5oclb.  ;  and  the  foft  by  i  ii.Sjolb.  the  pro- 
portion il  to  I.      Thus  far  Gauthey'a  account. 

Jt  is  to  be  obferved,  that  the  above  table  does  not 
ftridlly  correfp'  nd  with  itfelf ;  for  the  proportion  up- 
on the  fquare  line,  or  Vr  of  an  inch,  in  place  of  lof 
is  upwards  of  11.  Now  the  increafe  of  force  which 
cruflies  96  fquare  lines,  and  128  one  line  thick,  is 
7.8  oz.  nearly  upon  the  fquare  line,  that  is  a  little  more 
than  y  of  55  oz.  upon  the  fquare  line  ;  then  as  128 
fquare  lines  is  to  4496  oz.  fo  is  1  44  .Square  lines  tOjCjS, 
to  which  add  one  fifth,  viz.  101  ij,  this  makes  6069,- 
iipcn  the  fquare  inch,  and  this  multiplied  by  144,  the 


fquare  inches  in  a  foot,  is  874,022.4  oz.  but  Mr 
Gauthey  fays,  that  the  fquare  foot  of  furface  of  one 
foot  deep,   is  of  the  ftrength   of  870,9111b. 

Again,  there  is  20,736  fquare  lines  in  a  fquare  inch, 
the  force  upon  a  furface  of  64  fquare  inches,  being  about 
11.5  upon  each  fquare  line,  is  238,464  oz.  upon  the 
fquare  foot.  Upon  the  furface  ot  96  lines,  27  oz.  to 
the  fquare  line,  gives  555,872  to  the  fquare  foot. 
Upon  the  furface  of  128  lines,  35-^  to  the  fqiiarc 
line,  is  878,806  to  the  fquare  foot,  the  proportion  of 
238,464  oz.  to  870,911  is  about  53^  nearly,  and  of 
559,872  to  870,911  is  y  nearly  ;  but  by  the  experi- 
ment the  number  870,  911  is  lbs.  upon  the  fquare  foot, 
the  other  numbers  are  only  ozs.  The  variation  between 
the  firft  difference,  and  between  the  preiftng  force  of 
60694OZ  upon  the  fquare  inch,  makes  in  that  propor- 
tion 874,022  oz.  The  increafe  of  force  from  one  fquare 
inch,  to  one  fquare  foot,  muft  be  y'^  part  of  what  the 
above  experiment  upon  the  fquare  foot  produces.  Fur- 
ther experiments  upon  this  therefore  become  neceffary. 
In  the  mean  time,  we  have  no  reafon  to  doubt  the  ex- 
periment upon  the  fquare  foot, or  upon  the  fmallerparts; 
intermediate  experiments  only  can  make  them  accord. 
One  example  adduced  is  of  confequence.  A  pillar  in 
the  church  of  All  Saints,  in  Angers,  of  24  feet  height, 
and  I  i  inches  fquare,  fupports  a  v^'eight  of  6o,ooolb. 
that  is  -J-  being  added  85685.9  upor  the  fquare  foot, 
which  is  faid  not  to  be  if  part  of  the  load  that  would 
crudi  it.  From  this  it  is  evident,  that  the  load  it  fup- 
poits  exceeds  the  weight  of  an  arch  of  50  feet  fpan, 
of  a  cemicircular  form  ;  the  arch-ftones  being  2\  feet 
long,  or  depth  of  the  arch,  and  2  feet  in  breadth.  It 
is  alftrted  under  the  article  Bridge,  that  inftead  of  an 
arch  -J-  of  the  opening  or  10  feet  thick,  that  a  pier  of  2 
feet  th'ck  would  be  fufficient,  but  that  it  is  given  twice 
the  length  of  the  arch-llone,  that  is  5  feet  thick  in  place 
6  of 
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of  lo;  l)ut  fronuUisexnmple,  it  is  five  times  thicker  than 
iiectflaiy,  and  has  thcrcfure  fuperabundcint  llreiigth, 
allowing  even  for  the  furi-c  of  a  current.  How  fiiper- 
fliious  tiien  will  tlicfe  cliimfy  piers  be  reckoned,  whofe 
i<j\e  tfTeft  is  a  uftlefs  obftriiction  to  the  water  !  But  as 
oia-  principal  deli;^-ii  at  prtfeiit  is  upon  tl'.e  ilrenijth  oi 
wood,  in  profccution  of  this  inquiry,  we  have  paid  par- 
ticular attention  to  the  ftrength  of  this  material,  in  the 
tranfvcrle  direction,  in  (o  far  as  it  can  be  fuppoited  by 
experiment.  Before  we  proceed  to  make  particular 
application  to  its  ufe,  it  will  be  ncct-lhiry  to  confider 
its  Itrengtii  or  power  of  refiftance  in  its  breadth  and 
ihicknefs.  In  this  it  may  be  wltli  fafety  averred  that 
fuch  force  as  will  bruife  or  cruHi  iis  fibres,  although 
only  of  X5-  o''  TT  of  an  inch  ;  the  fam.e  weight  conti- 
nued will  produce  the  fame  effei't  upon  the  next  ftra- 
tiun,  till  the  whole  piece  is  bruifed,  and  its  cohtfive 
power  overcome.  This  is  fupported  by  the  experi- 
ments of  celebrated  mechanicians,  as  thofe  of  I'ufton, 
Mufelicijbrotk,  Bouguer.  Mufchenbroek,  in  his  .Effiji 
lie  Phvfiquc,  fays,  that  a  piece  of  found  oak  -rVo  °f  '•" 
inch  is  torn  alunder  by  i  I  jclb  ;  and  tiiat  a  plank  i  2 
inches  broad,  and  i  thick,  willjuft  bear  iS9,i6Slbs. 
Thefe  give  for  the  cohtf.on  of  an  inch  15,75?,  ^"'^ 
1  5,76^1bs.  Bouguer  in  his  Traiti-  tie  Navirs  fays,  that 
it  is  very  well  knov.-n  that  a  rod  of  found  oak,  of  ^  inch 
fquare,  can  be  torn  afunder  by  icoalb.  this  gives 
1 6, coo  for  the  fquare  inch.  Bouguer  (peaks  with 
Certainty,  that  ^  inch  fquare  of  found  oak  can  be  torn 
afunder  by  icoclb.  If  we  reduce  the  above  propor- 
tions of  the  experiment,  it  will  appear,  that  the  force 
will  be  much  greater  than  16, coo,  to  tear  afunder  a 
piece  of  found  oak  of  one  inch  fquare.  It  muft  in  the 
mean  time  be  allowed,  that  Butfoii's  experiments  be- 
ing upon  3  larger  fcale,  can  be  followed  with  n:ore  le- 
cu.ity  than  thcfe  upon  a  fnialkr  fcale. 

But,  after  all,  we  have  not  yet  got  fufficient  data  to 
form  a  criterion  for  an  arch  ;  nor  can  this  be  cxpetted 
till  we  have  more  prcciftly  afcertained  the  ftrength  of 
an  arch  above  a  right  line,  parallel  to  the  horizon. 

In  the  firft  place,  as  an  arch  is  in  form,  one  part  of 
]t  towards  the  perpendicular,  and  the  other  towards  a 
horizontal  line  j  the  force  that  it  will  fultaln,  is  between 
that  force  that  a  body  will  carry  in  the  perpendicular, 
and  that  which  produces  a  fradure  upon  any  material 
in  the  horizontal  direftion.  If  the  perpendicular  is 
greater  than  the  horizontal  line,  it  will  have  more  of 
the  ftrength  of  the  bruifing  force,  than  of  t!ie  tranf- 
verfe  frafture  ;  and  the  force  may  be  expreffed  by  the 
ratio  compounded  of  the  bruifing  or  crufhing  force, 
and  that  of  the  tranfvcrfe  fratlure  ;  or  not  improperly 
cxprcfied,  ts  it  has  been  denominated  by  others,  the 
ablolute  and  relative  lorce. 

Unfortunately  we  have  not  yet  a  fufBcient  variety 
of  experiments  to  aftertain  the  ablolute  for<:e,  as  thofe 
made  are  only  upon  a  fmail  fcale  ;  and  the  number  is 
not  adequate  to  form  a  proportion  of  the  increafe  for 
the  force  that  will  crulh  a  piece  of  wood  01  t-'j.,  or  as 
the  French  plulofophers  have  done  mofl  this  way,  we 
take  their  niealure  -r',  of  an  inch,  or  one  line,  and 
from  that  to  an  ir.ch  ;  but  the  force  required  is  found 
to  be  greater  than  that  of  the  ftiuarc  of  tl^e  diameter, 
as  alfo  the  force  to  produce  a  traiifverfe  fracture,  or  to 
gi\£  the  relative  flruigth.     This  increafes  in  a  greater 
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ratio  than  tliut  of  the  fquare  of  the  diameters  ;  for  in  CentfC 
the  above  experiments,  the  weight  that  broke  a  batten  — ^v— - 
4  inches  fquare,  was  to  that  weight  wliich  broke  an  8- 
iiich  fquare  batten,  each  of  the  length  of  7  feet,  more 
than  double  of  the  fquare  of  4  to  the  fquare  of  8  as 
above  ;  we  are,  therefore,  mueri  limited  as  to  an  exaft 
procedure. 

At  the  fame  time,  by  keeping  the  experiments  In 
view,  and  the  oblevvatioi  s  made  upon  them,  we  fliall  be 
able  to  give  fuch  a  ratio,  as  to  the  necelFary  ftrength, 
as  will  furnilh  the  ingenious  artift  with  a  pretty  ture 
principle  to  att  upon,  and  prevent  his  ufing  l'u])i;i  fluous- 
materials,  either  in  their  application  to  horizontul  right 
lines,  or  inclined  in  the  right  lined  diiection,  or  i;\ 
curves. 

If  we  attend  to  the  weight  that  cruflies  one  incii  of 
fouijdoak,by  Mufcheiibroek's  experiments,  we  find  that 
it  is  i7,^o:lb.  but,  if  computed  from  the  increafe,  being 
as  the  fquares  of  the  diameters,  it  is  only  i6,ooclb.  but 
it  has  been  found  as  above,  that  the  power  to  break,  or 
make  a  tranfverfe  frafture  ;n  the  fame  wood,  of  the  lame 
length,  of  different  diameters,  if  a  confiderable  dilFcr- 
ence  in  diameters  is  taken,  the  difference  of  weight 
is  twice  that  produced  by  the  fquare  of  the  diame- 
ter. This  comparifon  makes  the  proportion  between 
the  flrength  of  ftone,  and  that  of  wood,  to  be  as 
17,300  is  to  604S,  or  I  to  2-|  nearly.  Thus  «e 
may  with  a  fufficient  degree  of  accuracy  fubftlttite 
the  one  for  the  other  in  point  of  ftrength,  and  form  a 
proportion  between  the  arch  and  the  ftrength  of  a 
horizontal  line.  As  feveral  experimentalills  agree, 
that  a  fquare  inch  of  wood  can  be  cruflied  or  pulled  a. 
funder  with  a  weight  of  between  iS.ooo  and  17,3'olb. 
and  that  a  piece  of  wood  one  inch  Iquare,  18  Indies  in 
length,  can  be  broken  by  4061b.  or  at  12  inches  by 
609,  or  at  6  inches  by  1218  ;  attending  to  the  addi- 
tion as  mentioned  above,  which  has  been  proved  by 
comparifun  of  experiments,  to  be  upon  the  principle  of 
the  lever.  If,  then,  the  geomctriciil  mean  is  taken  be- 
tween the  elevation  of  the  arch,  as  preifure  or  abfohite 
ftrength,  and  the  length  of  the  horizontal  line,  this 
mean  will  be  the  ftrength  of  the  arch  above  the  hori- 
zontal line  ;  for  it  is  evident,  that  fo  much  as  the  piece 
of  wood  is  elevated  towards  the  perpendicular,  fo  much  . 
the  neaier  it  approaches  to  its  ablolute  ftrength,  and 
bv  fo  much  as  the  arch  is  flatter  or  the  piece  of  wood 
lefs  inclined,  the  nearer  it  is  to  a  ftraight  line,  and  fo 
much  the  more  reduced  to  its  relative  ftrength  ;  the 
polition  of  the  arch,  therefore,  muft  be  in  the  ratio  ■ 
compounded  of  thefe  two. 

Having  now  eftablilhed  the  principles,  let  us  en-  - 
deavour  to  apply  them  to  pratlice,  in  forming  a  cen- 
ter or  fupporting  an  arch,  t,)  produce  the  intended  cur^ 
vature  or  mould  for  an  arch,  of  any  intended  fpan,  and 
at  the  fame  time,  have  ftrength  to  fupport  the  fame. 
Several  ingenious  artifts  have  not  only  fonncd,  but 
have  written  and  laid  down  principles  for  forming  thcfe 
moulds,  both  with  regard  to  ftrength  and  economy  ;  at 
the  fame  time  we  have  not  found  anv  that  have  treated 
,the  futijcdl  upon  principles  that  arc  fully  iftablifliei!. 
We  have,  therefore,  been  the  more  particular,  accord- 
ing to  the  principhs  laid  down,  lii.  We  have  afli  ■■ncd 
the  weigiit  to  be  fupported,  as  eft.djhflied  by  ur.con- 
trovcrted  priiicipKs:  And,  2dly,  eftalhihed  the  ftrength 

of 
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Center  of  wood  as  to  its  thicknefs  or  diameter,  tliat  is  fuffi- 
—-\-—  citnt  to  lullain  fuch  weiglit  ;  which  wc  have  fuppoit- 
cJ  by  the  mod  appiovcd  experiments,  comparing  ons 
with  the  other  ;  and  in  the  third  place,  we  have  confi- 
dcred  the  eft'ecls  when  the  mateiiaij  are  applied  in  the 
horizontal  direftion,  or  elevated  in  any  degree  toward 
the  perpendicular. 

In  a  work  of  thisliind,  it  is  not  only  necctrary  to 
lav  before  our  readers  wall  grounded  principles,  and  a 
well  fnppcrted  theory,  but  along  with  thele,  the  dif- 
ferent opinions,  and  various  modes  uled  by  the  mod 
liillinguilhed  artills,  who  have  exhibited  their  plans  to 
the  public,  together  with  the  principles  on  which  they 
were  four.ded,  and  the  fuccefs  they  have  met  with,  in 
anfwering  the  purpofes  propofed. 

Among  the  moll  dillinguifhed  who  have  treated  tliis 
fiibjtil,  \re  may  confider  Fitot,  a  member  of  the  Aca- 
demy of  Sciences,  wliD  wrote  about  the  beginning  of 
the  laft  century.  His  method  undoubtedly  fliows  con- 
liderable  ingenuity  ;  but,  at  the  fame  time,  we  mud 
obfervc  that  he  has  been  rather  too  profnfe  in  the  quan- 
tity of  materials  which  he  has  employed. 

To  lay  his  plan  of  operation  before  our  I'eaders, 
we  Ihall  give  a  figure  fliowing  the  conftrucfions.  The 
arch  of  the  circle  or  ellipfe  being  formed  ;  as  little 
or  no  weight  lies  upon  the  center,  tUl  between  30 
and  3j  degrees  of  the  arch,  a  (Iretcher  is  extended 
at  this  height,  to  the  fame  height  on  the  oppolite  fide  ; 
two  ftruts  fupport  this  ftretcher  from  the  fpring  of 
the  arch  ;  upon  the  upper  part  of  the  ilretcher,  imme- 
diately above,  or  a  little  within  the  upper  end  of  the 
trufs  on  each  fide,  two  fpars  joining  upon  the  king- poll, 
fpring  from  about  the  middle  of  the  arch,  the  ftretcher 
being  divided  into  four  parts.  Another  ftrut  fprings 
from  the  rile  of  the  arch,  meeting  the  ilretcher  at  this 
fourth  part,  from  each  fide  of  the  arch  ;  thefe  laft  ftruts 
are  joined  by  a  tie-beam,  which  gives  additional  ftrength 
to  the  firft  ftretcher  ;  upon  thefe,  on  the  upper  fide  of 
the  ftretcher,  two  fpars  join  the  king-poft,  a  little  be- 
low the  other  ;  thefe  fpars  are  joined  by  bridles  or 
crofs  fpars,  from  the  circular  arch,  to  the  lower  ftrut  ; 
ribs  of  the  lame  formation  being  placed  at  proper  dif- 
tances,  according  to  the  width  of  the  bridge,  and  join- 
ed by  bridging  joints,  which  may  be  of  greater  or  lefier 
ftrength,  according  to  the  fpan  of  the  arch  ;  and  of 
confequence  the  weight  it  has  to  fupport.  Pilot  is  the 
firft  writer  who  has  given  us  any  account  of  the  method 
of  forming  frames,  according  to  the  above  general  de- 
fcription.  If  no  ixfts  are  Itit  at  the  fpring  of  the  arch, 
as  a  bafe  for  the  center  to  reft  upon  ;  let  AB,  fig.  I. 
Plate  CXXXVIII.  be  the  ends  of  two  planks  raifed 
from  the  foundation,  upon  which  the  center  may  reft  ; 
let  CD  be  the  ftretcher,  extended  about  35  or  40  de- 
grees from  the  fpring  of  the  arch  ;  or,  as  little  weight 
rells  upon  the  center  till  that  height,  the  ftretcher  may 
be  as  high  as  45  degrees  ;  let  AE,  AG,  BD,  BG  be 
the  two  ftruts  on  each  fide  ;  from  each  extremity  of  the 
center,  let  BE,  AE,  be  fixed  to  the  ftretcher  near  C, 
and  D,  and  AG,  BG,  at  ^  of  CD  ;  their  ftretcher  or 
tie-beam  GG,  equal  to  one-half  of  CD,  the  bridles,  i, 
2,  3,  S:c.  from  A  to  C,  and  from  B  to  D,  are  intend- 
ed to  prevent  the  arch  from  yielding  ;  from  A  to  C, 
and  from  B  to  D.  'Ihe  ftruts  EF,  EF,  meeting  the 
king  poll    K   in  F,  and  the  interior  ftruts  GH,  GH, 
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meeting  the  king-poft  in  H,   fupport  the  bridles  4,   J, 
fi,  on  each  fide  of  the  king-poft  ;  their  ufe  is  to  ftiffen  "■ 
the  frame  of  the  center,  which  fupports  the  upper  and 
inore  weighty  part  of  the  arch. 

The  arch  for  which  Pitot  allots  this  center,  is  of  60 
feet  fpan  ;  and  the  arch  ftones  feven  feet  in  length,  the 
weight  of  a  folid  cubic  foot  he  makes  i6olb.  The 
Portland  ftone  is  admitted  to  weigh  i5olb  ;  but  we 
do  not  find  any  other  freeftone  of  fuch  weight.  It  is 
however  to  be  confidered,  that  the  Paris  foot  is  12.7S8 
of  our  inches,  that  is,  a  little  more  than  I2|th3  of  our 
meafure,  w  hich  will  make  a  difference  of  the  weight  up- 
on the  foot  ;  as  alio  their  lb.  is  lighter  than  ours  about 
1.2  oz.  by  which  the  ftone  here  mentioned  is  not  bet- 
ter than  ours.  In  a  matter  of  this  kind,  fuch  exadl- 
nefs  is  not  necefTary.  As  was  propofed,  we  firft  con- 
fider the  weight  to  be  fupported  by  the  frame,  and  here 
it  is  evident  Irom  the  figure  that  no  ftrain  lies  upon  the 
frame  below  C  ;  the  arch  is  raifed,  or  can  be  raifed  to 
this  height,  before  the  frame  is  fet  ;  therefore  the  per- 
pendicular C  c  determines  the  limits  of  the  abfolute 
preffure  upon  the  frame.  The  triangle  C  e  c  preftes 
on  the  frame,  and  the  triangle  C  f  g  adds  to  the  la- 
teral preffure  ;  the  weight  of  the  arch,  that  aftually 
preffts  upon  the  frame,  is  contained  between  the  per- 
pendicular lines  C  c,  Y)  J  ;  no  more  can  prefs  upon  the 
center  frame.  The  part  of  the  arch  below  C  will  reft 
upon  the  abutment  raifed  upon  the  pier  ;  but  if  it  is 
infifted  that  there  is  a  preffure  upon  the  lower  part  of 
the  center  frame,  what  can  only  poffibly  reft,  or  prefs 
upon  it,  muft  be  contained  between  the  parallels  C  i: 
and  f  g ;  although  it  will  be  admitted,  that  the  arch 
can  be  raifed  to  the  height  C,  without  the  center 
frame  ;  but  to  indulge  luch  as  fay  it  is  not  advifable 
to  do  it,  we  will  admit  what  lies  between  thefe  paral- 
lels  to  prefs  upon  the  frame.  Now  to  determine  the 
weight  of  thefe  parts  of  the  arch,  the  diftance  be- 
tween the  perpendiculars  C  f,  D  rf  is  53  feet  ;  the  arch- 
ftone  is  7  feet,  and  admit  it  to  be  three  feet  broad, 
53  ><  7  X  3  ><  i6olb.  =  i78,o8clb. 

To  determine  the  area  between  the  two  parallels 
C  c,  f  g,  the  liney^  perpendicular  to  the  diameter 
AB,  is  I3i,  the  bafe  is  94^,  and  C /perpendicular  to 
it  is  7  feet,  the  area  is  335- feet  ;  C  c  the  bafe  of  the 
triangle  Q.  f  c  is  7.2,  and/f  is  7  ;  the  area  is  zj,  the 
difference  is  8i.  If  this  difference  had  been  the  ex- 
cefs  of  the  triangle  C  f  c  above  the  triangle  C  f  g,  it 
would  have  been  a  preffure  upon  the  frame  ;  but  as  it 
is  the  reverfe,  the  preffure  is  upon  the  abutment.  This 
diftinfkion  is  requilite  to  be  taken  notice  of,  that  an 
luineceflary  expence  of  wood  and  workmanftiip  be  not 
expended  where  it  is  unneceffary  ;  as  well  as  its  being 
unworkman-like,  or  having  an  appearance  of  ignorance 
in  the  engineer. 

Let  us  now  inquire,  what  ftrength  of  materials  is 
fufficicnt  to  fupport  this  weight.  It  has  been  laid 
down  as  a  principle,  that  the  parts  of  wood  in  an 
arch  aft  upon  one  another  by  their  abfolute  ftrength  ; 
but  are  liable  to  the  tranfverfe  fracture  ;  in  proportion  to 
the  length  of  the  piece,  in  a  fpan  of  60  feet,  the  length 
of  the  piece  may  be  7  feet  without  feafibly  impairing 
its  ftrength,  in  reducing  it  to  the  round ;  and  experiment 
gives  the  relative  ftrength  of  7  feet  to  be  476491b. 
by  8  inches  fquare.     It  has  been  formerly  illuftated 
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Ceiiti-r.    from   experiments,   tliat   the  ftrengtli   is  Jccordirg  to 

" the  <lepth,   with   this  precaution,  that   the  breadth  or 

thicknefs  be  fuch,   that  it  is  prevented  from  warpinjr, 
the  abfolute  ftrength  being  nearly,   by  lad  experiment 
mentioned,  as  the  Iqnares  of  the  depth.     The  alifohite 
{'ren^^th  to  the  relative  force  has  been  found  nearly  6o 
to  I,  although  bv  fome  it  is  faid   to   be  only  42  to' 1  ; 
the  abfolute  llrength  of  the  plank    12  inches  broad  by 
one  thick,  is  i89i<'Mlh.  ;  if  two  inches,  it  would  be  no 
more  than  1891631b.      If  it  had  been  8  inches  fquare, 
then   every  7  fctt   of  the  arch   might  be  broken   with 
the  weight  i89;6;lh.  ;   but   the   whole  weight  of  the 
arch  is  only  lyHoSolb.  that  is,  iioSo  lefs  weight  than 
what  that  part  of  the  frame  would  bear  ;  but  7  feet  is 
onlv  about  one  feventh  part  of  53  j  the  frame  is  there- 
fore of  fufncient  (Irength  to  fupport  the  whole  weight 
of  the    arch    when    equally   divided    along    its  whole 
length.     This  is  not  the  cafe  with  the  center  frame  of 
an  arch,  as  it  is  loaded  at  one  place,  and  not  at  an- 
other ;   it  is  therefore  apt  to  yield  between  the  parts 
where  the  load  is  laid  ;  that  is,  it  may  rife  in  the  mid- 
dle, and  thus  change  the  form   of  the  arch  ;   for  the 
center  frame  is  not  only  intended  to  fupport  the  arch, 
but  llkewife  to  preferve  its  true  form  ;  fur  this  caufe 
fome  llruts  may  be  necefiary  to  prevent  its  putting  the 
arch  out  of  (hape.      To  remedy   this,  where  the  arch 
begins  to   prefs   upon  the  frame  at   C,  draw  the  chord 
line  C  c,  fig.  2.  which  acts  as  a  tie-beam  to  the  arch, 
from  C  at   35  degrees  to  f  at   51    degrees,   as  beyond 
this,  if  the  arch  frame  had  been   permitted   to  altc-r  its 
fhape,  it    would   begin   to  be    rellored  to  it,  at   lead 
the  force  would  tend  that  way.      At  that  part  of  the 
arch,  where  its  weight  begins  to  flatten   the  frame,  as 
at  2,  draw  the  llretcher  2,  2,   which  likewife  afts  as  a 
tie-beam,   and   gives   fupport  to  the  bridle    i,  on  one 
fide,  and  to  3  the  bridle  upon  the  other  fide,  from  D</; 
and  thus  the  arch  c  d  is  prevented  from   finking  bv 
the  tie  beams  e  d.      This  will  effeftualiy   prevent   any 
warping  or  yielding  of  the  frame,  notwithllanding  the 
enormous  load  from  the  fize  of  the  arch-ftones. 

But  it  Is  neceflary  to  attend  to  the  relative  ilrength 
ofdiffeicnt  kinds  of  timber  of  which  frames  may  be 
conftrutled.  The  relative  proportion  of  the  (Irength 
of  oak  and  fir  lias  been  afcertained  by  different  expe- 
riments; and  although  the  refults  do  not  exadlly  agree, 
yet  the  mean  or  leall  proportion  may  be  taken.  Let 
us  take  ■^■^,  that  of  Buffon.  Now  to  reduce  a  frame  of 
oak  to  one  of  fir  of  equal  ilrength,  divide  8  inches, 
the  diameter  of  the  oak,  by  -^y^,  the  relative  ftrength 
of  fir,  this  gives  i-f  inches.  Allow  it  inches.  The 
depth  of  the  frame  will  then  be  9f-  inches  by  ^  or  f 
inches  in  breadth  ;  that  is,  9^  by  2~  inches.  In  this 
way  the  Ilrength  of  the  fir  arch  is  rendered  equal,  and 
by  the  additional  allowance  fuperior,  to  the  oak  in 
Ilrength,  and  of  lefs  expence  in  wood  and  workman- 
ihip. 

We  have  here  taken  the  moil  fimple  method  of  in- 
vefligation  and  computation,  that  every  mechanic, 
whether  fcicntifie  or  not,  can  eafily  fodow  it  in  every 
ftep,  and  judge  of  tiie  propriety  or  impropriety  of  wliat 
is  advanced. 

It   will  now  be  neceflary  to  follow  Mr  Pitot  in  efti- 
mating   the   quantity   of  materials    which    lie    allows. 
The  ring  of  his  arches  confifls  of  pieces  of  oak  12  inches 
Vol.  V.  fait  I. 
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broad  and  fix  thick.  The  (Itetchir  CD  is  iz  inches 
fquare,  the  llraining  piece  GG  is  likewife  i  2  inches 
fquare,  the  lower  llruts  10  inches  by  8  ;  the  king-poll 
12  inches  fquare,  the  upper  llruts  10  by  6,  the  ridges 
zo  by  8,  IVcnch  nieafure.  Pitot  allows, the  fquare 
inch  to  carry  S6;olb.  that  is,  one  half  of  the  abfolute 
Ilrength,  which  is  afcerlained  by  experiment  to  be 
173001b  nearly,  and  not  by  the  Iquare  of  the  diame- 
ter, which  would  be  only  i6ocolb.  But  on  account 
ot  knots  he  reduces  it  to  72cclb.  per  inch.  He  then 
computes  the  whole  load  uptm  the  frame  to  be 
7C752clb.  which  is  the  weight  of  the  whole  arch- 
Itoi.cs,  fuppofing  each  to  be  ^  feet  broad,  and  the  whole 
to  prefs  upon  the  frame.  This  comes  fo  very  near, 
that  it  would  be  needlefs  to  difpute  abont  the  difference. 
We  have  fliown  that  no  more  than  J78^8:lb.  preiTes 
upon  the  frame  ;  but  we  are  not  fo  fully  fatisficd  as 
to  the  weight  that  rells  upon  the  center.  Pitot  fup- 
pofcs  it  to  be  tiths  of  the  whole  weight  ;  but  he  has 
affigned  no  realon  for  this  conjeclure.  Mr  Couplet 
alfiunes  that  It  prclfes  by  ^ths.  Another  writer,  who 
makes  fome  comment  upon  the  whole,  fays  that  v-Jths 
is  nearer  the  truth  than  -|ths,  but  gives  no  reafon  for 
his  opinion,  which  feenis  to  be  equally  vague  as  the 
other.  Tlie  prefigure  here  allowed,  and  the  reafon  of 
alTigning  fuch  a  preffure,  have  been  already  explained. 
Our  readers,  therefore,  have  it  in  their  power  to  ex- 
amine the  principles,  and  decide  for  themfelvcs. 

It  has  been  afierted  by  fome,  that  the  arch  does  not 
prels  upon  the  center  frame  below  C.  At  the  fame 
time,  were  we  inclined  to  difpute  this  opinion,  we 
might  (late  our  objeftion  in  the  following  manner : 
Suppofe  the  area  of  the  triangle  C  c  f  was  equal  to 
the  area  of  the  triangle  Cfg,  fo  that  the  fridlnm  above 
would  make  the  triangle  C  c  f  reft  upon  the  fide  r _/"; 
and  as  the  triangle  Cfg  Is  greater  than  C  c  f  in  the 
proportion  of  ^j^thsto  25^d,  the  cohefion  of  the  parts 
will  determine  the  intermediate  fpace  between  Cc  and 
g  f,  to  red  upon  the  abutment  as  has  been  faid,  and 
not  on  the  perpendicular,  unlefs  a  fciffure  is  made  in 
the  direcllon  g  f,  in  which  cafe  it  would  be  detached 
from  the  lateral  preffure,  and  fo  reft  upon  the  center. 
As  this  is  not  the  cafe,  any  plea  for  a  pretfure  belowr 
C  is  entirely  removed  ;  and  a  method  to  determine  with 
precifion  the  adlual  preffure  upon"  the  center  frame  is 
ihewn.  If  the  arch  is  the  center  of  a  circle  or  an  ellipfe, 
a  frame  fo  much  ftronger  is  necefL:ry,  as  more  of  the 
arch  prelTes  upon  the  frame  ;  but  the  method  of  deter- 
mining the  Ilrength  is  the  fame  as  here  laid  down.  A 
fecond  figure  of  the  ellipfe  and  another  calculation 
are  required.  It  is  here  to  be  underllood,  that  the 
frame  calculated  for  is  only  one  rib  ;  and  the  weight 
it  fupports  is  that  ot  the  arch-llones,  between  the  pa- 
rallels C  c,  Y)  d,  to  three  feet  in  breadth.  If,  therefore, 
the  bridge  is  42  feet  broad,  it  requires  14  ribs  of  the 
above  Ilrength.  Thcfe  are  jollied  over  with  planks, 
fuppofe  of  two  inches  thick,  and  upon  thefe  the  arch- 
ftones  are  laid,  equally  carried  on  from  C  and  D,  and 
rifing  equally  on  each  fide,  till  the  key  ilone  is  fet,  in 
which  date  they  remain,  till  the  engineer  judges  it 
proper  to  (lackcn  the  frame,  by  ftriking  out  the  wedges 
at  the  rells,  A  and  B,  (or  as  the  French  ufe  logs  be- 
tween the  frame  and  arch),  fo  far  as  to  allow  the  arch- 
Hones  to  prefs  upon  one  another,  by  the  equilibrated 
R  r  curvature 
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curvature  of  the  arch  ;  after  uliicli.it  being  found,  that 
tlic  arch  is  perftfily  iuft  aad  feciire,  the  frame  is  en- 
tirely removed.  In  the  frame,  lig.  2.  tlie  tie  beams 
are  not  taken  into  the  account  for  ftrength,  the  ;irch 
being  abundantly  ftron^  without  them.  Their  uie  is 
inercly  to  ilifFen  the  frame,  on  account  of  the  manner 
in  which  the  weig'nt  is  laid  on.  In  an  elliptic  arch, 
it  has  been  mentioned  that  it  is  fomewhat  different, 
requiring  more  llrength  and  the  binding  hkewile  dif- 
ferent. In  wluit  are  termed  elliptic  arches,  few  or 
none  are  ftriflly  fo,  the  true  elliptic  curve  being  dit- 
ficiiit  to  form  on  fo  lirge  a  fcalc.  It  may  therefore  be 
acctptable  to  our  readers,  and  alfotothe  ingenious  me- 
chanic, if  we  give  the  form  of  an  elliple  that  will 
anfwer  nearly  to  the  elliptic  equation,  and  upon  an 
univerfal  plan,  eafy  of  conftruAion.  The  greater 
and  lefler  axes  of  the  ellipfe  being  given,  divide  the 
cxcefs  of  the  greater  axis  above  the  lefler  into  three 
equal  parts  :  fet  off  two  of  thefe  froin  the  center  of 
the  greater  axis  each  way  ;  upon  this  diifance  de- 
fcribe  an  equilateral  triangle  on  each  fide  of  the 
greater  axis,  and  produce  the  fides  of  the  triangle  both 
ways  from  the  vertex  ot  thefe  triangles,  to  the  extremi- 
ty of  the  leffer  axis  :  defcribe  two  arches  till  terminat- 
ed by  the  fides  of  the  triangle  produced  gives  the  flat 
part  of  the  ellipfe.  At  the  intcrfedtion  of  the  produced 
lides  of  the  triangle  as  a  center,  with  the  dillance  of 
the  extremity  of  the  greater  axis,  deicribe  an  arch 
which  will  meet  the  other"arch,and  complete  the  ellipfe. 
Let  AB,  fig.  3.  be  the  greater  axis  60,  and  DE  the 
lefler  axis  40,  be  driivvn  at  right  angles,  'bife&ing 
one  another  in  C.  Set  off  AF  40,  upon  AB,  then 
the  excefs  FB  is  20,  which  divide  into  three  parts;  fet 
off  two  of  thefe  from  C  to  G  and  H  ;  upon  GH  de- 
fcribe the  equilateral  triangles  GHK,  GHL  ;  produce 
KG,  KH,  to  any  indefinite  length,  which  may  be  cut 
by  the  arch  drawn  through  D  and  E;  from  tlie  centers 
KL  at  the  interfe<Sions  GH,  and  diflance  AB,  let  the 
other  part  of  the  ellipfe  be  defcribcd  ;  thus  an  univerfal 
method  of  defcribing  a  beautiful  clHpie,  and  io  jull  that 
it  anfwers  the  elliptic  equation  exceedingly  near,  at 
leaft  till  it  becomes  very  flat. 

A  fecond  form  of  a  center  frame  defcribed  by  Pitot, 
IS  adapted  to  an  elliptical  arch.  The  conllrudlion  differs 
nothing  from  the  fornner,  only  the  two  upper  ftruts  are 
parallel  ;  the  ftrength  as  in  the  former  is  fuperabun- 
dant,  whicli  is  cafily  accounted  for,  from  not  know- 
ing the  real  weight  that  lies  upon  the  frame,  or  by 
coiifiderlng  the  whole  weight  of  the  arch  to  refl  upon 
the  frame.  Buth  this  and  the  former,  Pitot  has  con- 
fidered  as  divifible  into  three  pieces,  which  renders  it 
more  manageable  in  erefting,  particularly  in  large 
fpans.     See  fig.  4. 

Fontana  has  given  a  defcription  of  a  very  neat  frame 
confining  of  two  pieces,  the  upper  and  the  lower. 
The  flrut.c  1  2,  I  2  taken  from  fig.  4  leave  a  re- 
prefentation  of  Fontana's  frame.  Difierent  conftruc- 
tions  being  laid  before  our  readers,  the  ingenious  artiil 
may  improve  the  hints  that  have  been  thro«  n  out  j 
and  thus  form  a  more  fimple,  or  better  cunflruition. 

We   fhall   now    feleft  draughts   ot  the   nitfl  appro 
ved  center  frames  that  we   are  able   to   colUtt  ;  and 
make  fuch  remarks  upon  them  as  may  dccur.      Fig.   q. 
exhibits  a  form,  which  the   experienced  engineer  will 


readily  allow  to  be  neat   and  ingenious  ;  but  there  is    Center. 

much  more  wood  and  work  expended  than  is  neccffary.  — y— -* 

It  is  divided  into  two  parts,  ttie  bafc  or  llretchtr  LL, 

of  the  upper  part,  reiling  upon  the  lower  part  of  the 

frame,   the  greatell  part  of  wliicli  at  Icafl  raiifl  appear 

quite  fuperfluons.     Tlie  lower  rclls,  EF,  appear  only 

neci Tiary  to   prevent  the   llictchcr  LL   from  yielding, 

and  thereby   allowing  tiie  arch  to  lofe  its   true  curva* 

ture. 

The  general  maxim  of  conftruttion  adopted  by  Per- 
ronct,  a  celebrated  French  architect,  i.s  to  make  the 
trufs  confilt  of  feveral  courfes  of  feparate  truflcs,  in- 
dependent, as  he  fuppofes,  of  each  other,  and  thus  to 
employ  the  united  fuppoit  of  ttiem  all.  Each  trufs 
fpans  over  the  whole  dillance  of  the  piers.  It  con- 
filts  of  a  number  of  ftruts,  fet  end  to  end,  fo  as  to 
form  a  polygon.  By  this  conftrnftion,  the  angles  of 
the  ultimate  trufs  lie  in  lines  pointing  towards  the 
center  of  the  curve.  It  is  the  invention  of  Perrault,  a 
phyfician  and  architefi,  and  was  praftifed  by  Mandfard 
de  Sagonne  at  tlie  great  bridge  of  Moulins. 

In  the  centering  of  the  bridge  of  Cravant,  fig.  6. 
the  arches  are  elliptic.  The  longer  axis  or  fpan  is 
60  feet,  ttie  femicranfverfe  axis  or  rife  20  feet.  The 
arch-ftones  weigh  ly'ilb.  per  foot,  and  are  four  feet 
in  length,  which  is  the  tliicknefs  of  the  arch.  The 
trufs  beams  were  from  i  5  to  18  feet  long,  and  9  inches 
deep  by  S  broad.  The  whole  frame  was  conftrucled  of 
oak.  Tlie  diflance  between  the  truffes,  which  were 
five  in  number,  5-j-  feet.  The  whole  weight  of  the 
arch  amounted  to  i350,ooclb.  which  is  nearly  equal  to 
600  tons,  making  112  tons  for  the  weight  on  each 
trufs.  Ninety  tons  of  this  mull  be  allowed  really  to 
prefs  the  trufs  ;  but  a  great  part  of  the  preffure  is  fuf- 
tained  by  the  four  beams  which  make  the  feet  of  the 
trufs,  joined  in  pairs  on  each  fide.  The  diagonal  of 
the  parallelogram  of  forces  drawn  for  thefe  beams  is  to 
one  of  the  fides  as  360  to  285.  Then  360:28  ;::9c:i7^ 
tons  the  weight  on  each  foot.  The  fedfion  of  each  is 
144  inches.  Three  tons  may  be  laid  with  perfect 
fafety  on  every  inch  ;  and  the  amount  of  this  is  432 
tons,  which  is  fix  times  more  than  tne  real  prcflTure  on 
the  foot-beams  in  their  longitudinal  direftion.  The 
abfolutc  ftrength  of  each  toot-beam  is  equal  to  216 
tons.  But  being  tnore  advantageoufly  placed,  the  di- 
agonal of  the  parallelogram  of  forces  wliich  correfponds 
to  its  pofition  is  to  the  fi-le  as  438  to  285.  This  is 
equal  to  ^Si'g  tons  for  the  flrain  on  each  foot  ;  which 
is  not  much  above  one-fourth  of  the  preffure  it  is  able 
to  bear.  This  kind  of  centering,  therefore,  undoubtedly 
polieffcs  the  advantage  of  lupcrabnndant  ftrength.  The 
upper  row  of  ftruts  is  quite  f  ufficient  ;  nothing  is  want- 
ed but  to  procure  fliffnefs  for  it. 

In  his  executing  the  bridge  at  Neuilly,  fig.  7.  of  i  20 
feet  fpan,  and  only  30  feet  rife  ;  the  arch  f  feet  thick  ; 
hU  ftrut  beams  are  I  7  by  14  i;iclies  of  fize,  and  king  poft 
I  5  by  nine,  the  ftrut-beams  placed  in  three  parallel  prly- 
goiis,  each  abutting  upon  the  king-pofl,  he  ufes  the 
binders  or  bridges  of  9  inches  fquare.  Tlrls  arch  is  re- 
markable for  its  flatneis.  The  account  Perronct  gives 
of  his  luccels  with  this  frame,  and  the  effects  it  produ- 
c<?d  iu' his  work,  are  as  follows.  Notwitliflandiiig  the 
different  improvements  he  had  made  upon  his  center 
frime,  he  here   found  that  it  funk   13  inches,  before 

the 
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Center,     the    key-ftones  were    fet,    and  that   the   crown    rofe 

~~~\ and  funk  as   the  dificrent  courfes  were  laid.     At  20 

couifes  on  each  i'ldc,  with  a  load  of  16  tons  upon  the 
crown,  it  funk  an  inch  ;  when  20  more  courfes  were 
laid,  it  funk  half  an  inch  more,  and  continued  finking 
«s  the  work  advanced.  When  the  kcy-llane  was  fet, 
it  had  funk  13  inches;  and,  as  it  funk  at  the  crown, 
and  in  tlie  advance  to  tlie  crown,  it  rofe  at  the  haunch- 
es, fo  as  to  open  the  upper  parts  of  the  joints  almolt  an 
inch  ;  which  gradually  lefi'ened  towards  the  crown, 
and  of  confequence  the  joints  in  the  lower  part  open- 
ed as  the  upper  part  was  comprelFed.  This  no  doubt 
fliovved  a  fupplcncfs  in  the  frame,  and  at  the  fame  time 
inattention  in  tlie  architeft,  to  load  the  crown  when 
he  perceived  it  linking,  wi'.h  having  already  too  much 
weight  upon  it.  If  he  had  ohferved  the  crown  to  rife, 
it  would  then  have  been  proper  to  give  it  additional 
weight. 

Let  us  now  attend  to  the  defcription  of  the  center 
frame  of  the  bridge  of  Orleans,  fig.  8.  The  arcliitccl 
to  this  bridge  Wu3  Hupeau  ;  and  it  is  univerially  al- 
lowed to  be  an  elegaiit  ftiucture.  The  arch  Hones  are 
iix  feet  In  length,  the  form  is  elliptical,  the  fpan  too 
feet,  and  rile  30.  Hupeau  died  before  any  of  the 
arches  were  complete.  The  center-frame  had  been 
placed,  and  fome  rows  of  the  arch  laid.  Upon  his  de- 
mife,  Perronet  fucceeded  as  architedt,  and  finifhed  the 
bridge.  As  the  work  advanced,  he  found  that  the 
crown  of  the  center  rofe  ;  he  then  found  it  fink  as  re- 
markably,  which  (howed  that  there  v.'as  iome  dtfedt  : 
be  inlerted  the  long  beam  AB,  on  each  lide  ;  he  then 
found  the  frame  fufficiently  ftiff;  for  this  made  a 
change  in  the  nature  of  the  ftrut. 

Having  taken  a  view  of  the  praftlce  of  the  French 
architcfts,  as  to  their  form  and  effedts,  let  us  diredl 
our  attention  to  thofe  of  our  own  country,  which  are 
well  worthy  of  notice.  We  (hall  only  name  fome  that 
have  ufed  trufTiiigs,  and  among  thefe  we  find  the  cen- 
ter-frame of  IMacktriars  bridge,  fig.  9.  The  fpan  here 
is  ICO  feet  ;  the  form  Is  elliptical,  the  arch-ftoncs  from 
the  haunches  feven  feet,  near  the  key-ftone  not  quite 
fo  much,  as  they  decrcafe  in  length  from  the  Jiaunch  to 
the  key  ilone. 

A  particular  defcription  of  tiiis  arch  is  not  necef- 
fary  ;  a  view  of  the  figure  will  (how  the  ule  of  the 
different  parts  ;  it  may  be  fuhicient  to  oblerve,  that 
when  the  arch-done  was  placed,  it  had  changed  its 
fhape  only  one  Inch,  and  when  the  frame  was  taken 
out,  the  arch  remained  firm  witliout  any  finking  of 
conlequence.  The  great  arch  did  not  fmk  above 
one  inch,  and  none  ot  them  above  an  Inch  and  a  half  ; 
whereas  thole  already  ment;i-  ucd  funk  by  the  lupple- 
iiefs  of  the  frame  i  ^  inches,  and  fome  ot  them  9  inches 
inoie  when  the  frame  was  removed. 

Different  methods  are  employed  for  eafing  the  frame, 
or  difengaging  it  from  its  weight.  We  lliall  give  a 
fhort  defcription  of  Mr  Mylne's  method  ot  placing 
and  difeiigaging  his  center  frame  from  the  ma(on-work. 
Each  end  oi  the  trufs  was  mortifcd  into  a  plaak  ot  oak 
cut  in  the  lower  part  as  In  the  figure  ;  a  fimilar  piece 
of  oak  was  placed  to  receive  the  upper  part  of  the  polls. 
The  blocks  rcftcd  upon  thcfe  polls,  but  were  not  nior- 
tlfed  into  them,  pieces  of  wood  being  intcipolfd.  The 
upper  part  of  this  block  was  cut  fimilar  to  the  lower 
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part  of  the  other  ;  the  wedge  E,  being  intended  to 
be  driven  betwixt  them,  was  notched  as  in  thtf  figure, 
and  filled  up  with  fmall  pieces  of  wood,  to  prevent  the 
wedge  ftom  (liding  back  by  the  weight  of  the  arch  ; 
wliich,  it  will  appear  Irom  the  figure,  ivmi'^  Iwvc  been 
the  cafe:  the  event  proved  the  fact.  When  the  center 
was  to  be  llruck,  the  in(erted  pieces  of  wood  were 
taken  out,  and  the  wedge,  which  «  as  prepared  for  dri- 
vlng  back  by  being  girt  with  a  (crule  round  the  top, 
was  .emoved  by  a  piece  ol  iron  driven  in  with  the 
head  fo  broad  as  to  cover  the  vvtiole  of  the  wood.  A 
plank  of  wood  was  prepared  armed  with  iron  in  the 
lame  manner  at  the  one  end,  and  fufpended  fo  that  it 
could  freely  aCl  in  driving  back  the  wedge  to  any  dif- 
tance,  however  fmall,  with  certainty.  Thus,  by  an 
equal  gradation,  the  centre  was  ealed  from  the  arch, 
which  appeared  to  have  been  fo  equally  fupported 
throughout  the  whole  of  the  operation,  and  the  arch- 
ftones  fo  properly  laid,  that  It  did  not  fink  above  one 
inch  ;  and  thus  it  was  evident  that  the  center  might 
be  entirely  removed,  having  completely  anlwercd  the 
purpofe. 

The  above  examples  may  be  confidered  as  fufficient 
to  (how  the  eflFedls  of  the  truCTed  arches,  which  liave 
been  employed  by  the  French  architects.  We  (hall 
now  take  the  liberty  of  fuggefting  fome  hints  which 
may  tend  to  improve  the  confbuftion,  and  remedy  the 
faiilts  and  tailures  that  have  occurred  in  practice. 

Truficd  arches  "for  center  frames  being  found  expe- 
dient  in  navigable  rivers,  and  alinoll  in  every  river 
w4ilch  is  apt  to  be  raifed  by  rains,  or  other  rife  in  the 
river,  the  frame  is  apt  to  be  endangered  or  carried  off, 
to  the  great  rifle  of  bringing  down  the  arch,  and  ruin- 
ing the  work  before  it  is  finilhed.  In  arclies  where 
there  Is  no  fuch  danger,  the  Irame  may  be  properly  fe- 
cured  by  polls  from  below,  which  are  made  to  abutt 
upon  thefe  parts  ot  the  arch  where  the  greatell  ilrain 
mull  fall. 

In  the  center  ufed  by  PItot  we  have  only  to  com- 
plain of  an  unnecelfary  expenditure  ol  wood  and  work- 
man(hip.  We  have  already  Ihown  what  Ihengtli  of 
oak  is  neceffary,  and  have  reduced  that  ftrength  of 
oak  to  an  equal  llrcngth  of  fir-wood  for  the  ring  of 
his  frame,  which  alone  ought  to  have  the  ftrength  re- 
quired to  be  fully  adequate  to  the  load  ;  but  as  this 
weight  mull  be  gradually  applied,  the  frame  mult  like- 
wife  have  fuch  a  degree  ol  hrmnels  a3  to  torm  the  ex- 
att  mould  of  the  arch  that  is  inteinled.  And,  for  this 
purpofe,  it  mull  be  prevented  from  yielding  in  any 
part  of  its  arch.  Now,  as  it  has  been  made  to  appear, 
thai  the  frame  fupports  no  part  of  the  arch  till  it  rife 
from  the  Ipring  to  about  35  degrees,  it  a  ieiniciicle, 
and  fo  in  proportion  tor  a  legment  ot  a  circle  ;  in  an 
elilpfe,  to  a  part  fimilar  according  to  the  nature  of  that 
curve  ;  the  luppurtlng  llruts  and  tics  can  be  more  par- 
ticulaily  directed  to  fupport  that  part  ot  the  arch 
which  produces  the  greater  llraia  upon  the  center.  In 
fig.  2.  where  the  nccclfary  llrcngth  for  Pitot's  arch  is 
pointed  out,  the  trame  ot  fir  requifite  to  llillen  the 
irame.  Is  pf  by  a-*-.  The  tie  beam  Cc  is  joined  to 
thofe  parts  ol  the  arch,  where  Ine  (Irani  being  greatell, 
would  tend  moll  to  rai(e  it  in  the  ciovvn.  The  (litngth 
of  tins  lic-b-.am  bci.ig  y^  by  z  , ,  and  its  length  23  teet, 
would  require  a  weight  ot  304951b.  to  make  the  tranl- 
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Center,  vcrfc  fraft'jrs  ;  one-third  of  this  at  the  bridle  I,  3,  is 
V  AiffiiMCiit  to  icful  the  llrain  at  that  part  of  the  arch  ; 
and  the  abutment,  beinj  according  to  the  principles 
laid  down  under  the  article  Bridge,  prevents  the  pof- 
fibility  of  i|S  rifinjr  at  tlic  haunthes  ;  but  if  nut  formed 
according  to  thefe  priiiciplcs,  the  two  tie-beams  C  e 
J}  (/are  joined  by  a  third  tie-beam  2,  2  with  its  bridle 
^,  4.  Fig.  4.  is  Pilot's  centering  for  his  elliptic  arcli  ; 
the  ftrengih  of  fig.  2.  may  Cuitice  to  this  by  giving  the 
ring  and  tie  beams  -J  an  i.ith  more  depth. 

Fig.  6.  reprefcnts  two  centeilngs  ufed  by  Perronet  ; 
A  is  that  ufed  by  him  in  erefting  the  bridge  at  No- 
gent,  and  B  that  at  Maxence  ;  they  differ  little  from 
one  another.  That  at  Nogent  is  90  feet  by  28  of 
height.  The  fpan  of  the  latter  being  greater,  we  (hill 
here  confider  the  weight  to  be  fupported.  This  is  the 
arch  from  A  to  C,  which  is  an  arch  of  47°  45'.  The 
ineafurer.ient  is  42  feet  ;  the  arch-ilones  4}-,  and  fiip- 
jMiiing  them  3  feet  broad,  they  would  amount  to  if^y.g 
fo'id  feet,  which,  at  1 6olb.  per  foot,  is  equal  to 
t;oR66.881b.  This  is  little  more  than  one-half  of  tlie 
fcniicircular  arch  ;  and,  although  it  is  flatter,  the 
weight  is  JO  much  lets,  that  no  additional  ftrength  is 
necefiary  to  be  given  to  the  frame,  tig.  2.  for  the  6o 
feet  fpan.  There  is  likewile  abundance  of  ftrength  of 
materials  for  the  po  feet  arch  ;  but  on  the  greater  ex- 
lent,  that  it  may  be  rendered  more  llifF,  a  tie-beam 
1,4,  3,  4  may  be  added  on  each  lide  of  the  arch,  as 
reprefented  by  the  dotted  line. 

It  is  fcarcely  neceffary  to  make  any  farther  calcula- 
tions on  the  centering  ufed  by  Perronet.  It  appears, 
that  notwithftanding  the  fuperabundance  of  wood  em- 
ployed, they  were  fo  fitpple  as  when  ufed  upon  an  ex- 
tended arch,  they  rofe  and  fnnk  lo  much,  that  the  arch 
was  changed  from  its  intended  form  by  a  radius  of  te- 
veral  feet.  Theic  changes  took  place  in  crefling  the 
bridges  at  Nogent  and  Maxence,  which  are  reprelcnted 
in  fig.  6.  Perronet,  it  would  appear,  was  not  fatiC- 
fied  with  thele  ;  and,  convinced  of  their  infufficiency, 
changed  the  form  of  the  frame  of  the  bridge  at  Ncu- 
illy.  But  this  form  is  far  from  anfwering  the  pur- 
pofe  ;  for,  when  the  archilones  began  to  prefs  upon 
the  centering,  it  yielded  to  the  weight.  He  then  loaded 
the  crown  to  prevent  its  rifing  there,  but  it  ftill  funk  ;  he 
added  more  weight  to  the  crown,  it  continued  finking 
as  the  work  advanced.  When  the  key-ftone  was  fet,  it 
had  funk  more  than  13  inches,  and  it  was  found  to  have 
raifed  the  haunches  ;  for  when  the  centering  was 
flackened,  the  arch  ftill  funk  for  about  9  Inches  more. 
The  arch-ftones  being  raifed  at  the  haunches,  the  joints 
were  of  necefTity  opened  ;  for  the  prcflure  from  the 
crown,  when  the  centering  was  removed,  forced  them 
again  into  contaft,  by  which  the  arch  flattened  to  fuch  a 
degree,  that  from  an  arch  intended  to  have  a  radius  of 
150  feet,  it  flattened  till  part  of  it  was  as  if  formed 
from  a  radius  of  244  feet.  It  here  appeared  to  be  fet- 
tled, from  which  a  confiderable  deformity  mull  ap- 
pear in  the  ftrufture  ;  which  deformity  took  its  rife 
from  two  evident  caufes  :  the  want  of  firmnefs  in  the 
centering,  and  the  bridge  not  properly  loaded  at  the 
haunches.  It  is  evident,  that  if  the  load  at  the  haunches 
is  only  eq\ial  to  the  weight  of  the  arch- Hones  from 
the  place  where  they  begin  to  rclt  on  the  centering  to  the 
crown  of  the  arch,  the  preffure  of  the  arch  could  uever 


overcome  itfelf  or  its  equal  weight  upon  the  haunches  ; 
much  more,  if  the  weiglit  upon  the  haunches,  be- 
fore it  comes  to  prefs  upon  the  centering,  was  made 
to  exceed  that  part  of  the  arch  that  did  prefs  upon  it, 
the  load  upon  the  crown  of  the  arch  would  have  re- 
ftored  the  figure  of  the  centering.  It  fcems  to  be  » 
ftrange  overfight,  that  Perronet,  when  he  faw  tliat  his 
centering  was  rifing  at  the  iinuiiches,  did  not  apply  his 
loading  to  thi.s  part  ot  the  arch,  by  which  he  niight 
have  reftored  It  to  its  equihbrium  beibre  his  center  was 
llruck,  and  before  his  lime  had  loll  the  band  ;  if  this 
is  once  done,  it  is  allowed  that  it  does  not  anfahi  re- 
cover  it. 

From  the  whole  of  this  It  appears  evident,  tliat  fill- 
ing up  the  haunches  to  a  proper  height,  fo  as  to  make 
a  firm  abutment  to  the  preffing  part  of  the  arch,  ferves 
two  good  purpofcs.  It  adls  as  an  abutment  to  the 
center  frame,  in  preventing  its  finking  by  the  load  as 
the  work  advances  ;  and  likewife  prevents  the  arch- 
flones  at  the  haunches  being  railed  from  their  beds  ; 
for  it  is  only  acled  upon  by  a  force  confiderably  lefs 
than  what  they  have  a  power  to  refill.  Having  now 
fcen  the  defects  of  this  centering,  and  animadverted 
on  the  manner  of  executing  the  work,  let  us  now  ex- 
amine the  weight  of  this  arch,  and  what  refillance 
would  have  prevented  its  change  in  iTiape,  and  pre- 
ferved  Its  intended  form. 

The  part  of  the  arch  that  prefles  upon  the  center,  is 
from  C  to  C,  fig.  10.  an  arch  of  36  degrees,  and  mea- 
fures  945-  feet  nearly  ;  the  flones  5  feet  in  length,  and 
breadth  5,  make  1979-035  folld  feet,  X'6jlb.  the 
weight  of  a  folid  foot,  make  the  whole  weight 
316645.881b.  Allow  each  beam  of  the  trufs  to  ba 
•J  feet,  and  Its  abfolute  ftrength,  to  tear  It  at  i  ;  inches 
deep,  by  one  inch  thick,  1  S^)  i  63  ;  the  abfolute  power 
of  tranfverfe  fraflure,  054161b.  The  ftrength  of  the 
arch  is  the  mean  ot  theie,  or  ratio  compounded  ;  taking 
one-third  of  each,  the  geometrical  mean  Is  4428^  lb. 
that  each  7  feet  can  fuftain  when  formed  Into  an  arch  ; 
there  are  13  times  7  in  94  feet,  equal  to  a  power  ot 
5S2764,  to  fuftain  the  weiglit  of  316645.68  If  equally 
diftrlbuted.  But  this  not  being  the  cafe,  a  tie  beam 
of  about  30  feet  marked  c  c,  d  d,  will  prevent  the  arch 
yielding  to  the  prefTure.  It  is  fupported  at  e  by  the 
ftruts  E  e,  h  h  ;  and  thefe  by  the  joint  fupport  off_/",  hf 
tied  at  t.  The  whole  center  trame  is  fupported  b)  the 
upright  pofts  CC,  DD.  Two  wedges  A  and  B  are 
placed  acrols  between  two  blocks  which  are  fitted  for 
a  rtll  to  the  frame.  When  it  is  required  to  be  flacken- 
ed, and  the  frame  withdrawn  from  the  arch,  they 
allow  it  lo  reft  by  Its  own  prefFiire.  This,  It  muft  ap- 
pear obvious,  ought  to  be  done  when  the  key-ftone  is 
fet  before  the  lime  has  begun  to  be  dry  and  tolld. 

The  center  frame  of  the  bridge  of  Orleans  is  repre- 
fented fig.  8.  It  has  been  already  noticed  in  this  un- 
dertaking, that  Perronet  fucceeded  Hupeau.  As  the 
work  advanced,  he  found  the  arch  and  frame  to  link, 
and  tr)  ing  his  ordinary  mode  of  loading  the  crown  of 
the  arch,  he  was  now  taught  by  experience  to  ftrengthen 
his  center  frame,  and  happily  fucceeded  by  continuing' 
his  ftrut.  By  forming  the  bile  of  the  triangle  1,2,?, 
on  each  fide,  his  frame  was  rendered  fufSciently  ftlffj. 
and  the  Inner  part  below  AB,  AB  became  fupertlncus. 
The  weight  that  prtfTes  upon  this  fiame  is  great,  botk 
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ecn:er.  o"  account  of  the  flatnefs  of  the  arcli,  and  the  length 
— — y——  of  the  arch-llone.  The  pielTuig  arch  is  an  arch  of  57 
-  degrees;  it  meafuies  8S.S7  feet,  X  6  the  length  of  the 
arch  Hone,  and  by  3  in  width,  makes  1599.66  folid 
feetXi6olb.theweightofafolidfoot,  gives  255945.61b. 
The  length  of  each  plank,  of  the  trufs  being  7  feet,  , 
depth  1 2  inches  by  2  inches  thick,  the  ftrcngth  is 
I  Sp 1 63 lb.  The  weight  for  ever)'  7  feet  in  length  of 
the  arch,  one-third  of  this  6;054.|-lb.  in  H8  feet,  there 
ii  12  times  7,  tliat  is  63354  3  X  I a=756,6,-2lb.  to 
fii])port  25  594;. 61b.  more  than  3  times  ftronger,  with- 
out takinr  into  acconnt  the  ttrengtli  of  the  arch,  be- 
ing the  mean  of  the  fplitting  force  and  tranfverfe  fec- 
tion  :  the  tie-beams,  as  in  fig.  7.  will  be  of  abundant 
llrcngth  to  ftifTen  the  frame. 

The  next  we  take  notice  of  is,  the  trufs  frame,  fig.  9. 


ufed  by  Mr  Mylne, 


iars  bridge,    London. 


This  is  fupported  by  ties  and  ftruts  in  fuch  a  manner, 
that  no  finking  took  place  during  the  mafon  work  go- 
ing on,  although  the  arch-ilones  at  the  haunches  were 
7  feet,  gradually  leircning  to  the  crown  of  the  arch  ; 
aiid,  when  the  iVame  was  ilruck,  which  was  done  by  a 
very  ingenious  method,  by  the  wedges  of  the  con- 
ftruftiouo  as  in  the  figure,  in  place  of  finking  9  inches, 
it  did  not  link  above  i,  which  may  well  be  accounted 
for  by  the  comprelTion  of  the  mortar  ;  whether  a 
fmaller  quantity  of  materials  might  not  have  anfwered 
the  fatne  puipwfe,  fuch  as  fig.  7.  we  {hall  refer  to  the 
judicious  reader,  or  to  the  nigenious  anift  who  may 
have  occafion  to  depend  upon  fuch  frames  for  fup- 
port  of  this  work,  or  a  tie  beam  between  i  and  3 
on  each  fide,  reprcfented  by  the  dotted  line.  As  there 
is  a  fti-ain  upon  the  frame  at  s,  s,  let  thefe  tie-beams  be 
Cupported  by  the  ftruts  03,  i  3  on  each  fide,  and  tied 
at  4,  4  as  reprefented  by  the  dotted  line  4,  4.  It  does 
not  appear  that  what  lies  between  the  dotted  line 
a  4,  4  i  bears  any  part  in  the  fupport  or  ilifFncfs  of 
the  frame,  and  therefore  becomes  unuectffary  ;  nor 
does  it  a;>pear,  that  the  different  beams  ufed  as  king- 
pofts  are  of  fo  much  advantage  for  ilrengthening  the 
frame,  as  tie-beams  would  be.  At  the  fame  time,  thofe 
ufed  by  Mr  Mylne  are  employed  with  fo  much  judge- 
ment, that  none  of  their  cfietts  are  mifapplied.  This  can- 
not be  faid  of  any  of  the  frames  ufed  by  the  French 
architefts,  even  of  that  ufed  at  tlie  bridge  of  Orleans. 
They  are  not  often  employed  by  the  Britilh  archi- 
tefts  ;  they  rather  prefer  a  tie-beam  at  the  fpring  of 
the  arch  from  one  fide  to  the  other.  This,  however, 
might  be  as  judicioufly  applied  at  the  height  where 
the  arch  begins  to  reft  upon  the  frame,  efpeciarly  if 
the  fhoulders  are  properly  loaded  or  filled  up,  fo  as 
to  be  a  counterpoife  to  the  arch-flones,  that  reft  upon 
the  frame.-  In  this  cafe  they  cffeftually  prevent  the 
neceffity  of  a  tie-beam,  as  a  diameter  at  the  fpring  of 
the  arch  ;  and  from  the  fpring  proper  fupports  may  be 
given  at  the  upper  tie  beam,  and  from  it  to  any  part  of 
the  arch,   where  the  grcatefl  llrain  lies. 

Having  from  the  examples  adduced,  and  the  obferva- 
tions  made  upon  them,  found  center-frames  of  fuffici- 
ent  ftrength  to  fvipport  arches  of  very  extcniive  (pans, 
and  even  greater  extent  than  they  nave  yet  betu  ap- 
plied ;  it  may  be  faid,  why  not  continue  thcic  trames 
for  the  bridge,  without  the  very  great  additiunal  ex- 
pense of  throwing  a  done  arch  over  them  i    i  he  ma- 


fon would  anfwer,    that  the   ftone  was  more  durable,     Center. 
and  had  other  advantages,    particularly  as  to  neatncfs,  n       ' 

when  once  thrown,  and  freed  from  the  unc  >utli  truHes 
and  tie  be:ims  necedary  in  the  wooden  frame.  The 
carpenter  would  reply,  that  if  wood  was  iTot  fo  du- 
rable as  ftone,  it  could  be  raifed  at  much  Icfs  expcnce  ; 
and,  when  it  failed  in  any  part,  it  could  be  replaced  at 
a  fmall  cxpence,  and  made  to  lall  longer  than  a  ftone 
arch  ;  which  latter,  when  it  fails,  requires  as  much  ex- 
peiice  as  at  firft,  and  even  more,  in  clearing  off  the 
rubbifh  of  its  decayed  and  now  ufelefs  materials. 
As  to  neatnefs,  the  frame  of  wood  vies  with  the  arch  of 
ftone  in  elegance,  and  is  ercftcd  at  half  the  expence, 
and  even  Lfs.  But  now  fince  iron  materials  are  in- 
troduced in  pl.ice  of  ftone,  there  is  room  for  experi- 
ments  with  regard  to  neatnefs  and  extent  of  fpan. 

We  ftiall  here  fuppofe  the  carpenter  exhibits  this 
plan.  Let  AB  be  a  fpan  of  60  feet,  (fig.  11.)  the 
arch  a  femicircle,  the  abfolute  ftrength  of  oak  a  plank 
I  2  ijiches  by  one  13  189163  lb.  Let  the  arch  be  com- 
pofed  of  pieces  5  feet  long,  1 2  inches  deep,  and  2 
inches  broad  ;  a  fecond  arch  joining  to  this,  of  the  fame 
depth  and  breadth  in  clofe  contaft,  but  the  joints  of 
the  one  to  the  middle  of  the  other,  like  brick-build- 
ing,  or  as  the  carpenters  exprefs  it  breaking  joint. 
The  abfulute  ftrtfngth  of  this  arch  i%  before  the  two 
truffes  are  joined,  more  than  84  ton,  as  may  be  col- 
lefted  from  the  calculations  above,  which  is  more  than 
3  times  what  can  ever  come  upon  it.  The  beauty  of 
this  arch  would  be  hurt  by  placing  ftruts  below  to 
ftiffen  it,  for  which  there  is  not  the  fmalleft  occafion  ; 
for  it  can  be  ftiffened  to  better  advantage  above  the 
arch.  But  this  is  not  pratlicable  in  center-frames. 
Let  the  road-way  be  CDEF,  relling  upon  the  per- 
pendicular fi:pport  I,  2,  3,  &c.  As  the  carriage 
acts  upon  thde  in  the  oblique  direftion,  tranfepts 
from  the  arch  in  3  radial  direction,  give  them  the  ad- 
vantage of  equal  prefture  upon  the  arch.  Each  of 
thefe  perpendiculars  is  mortiled  into  (hort  pieces,  that 
will  form  into  an  arch,  the  pieces  all  abutting  one 
upon  another,  and  forming  a  fillet  over  the  arch,  and 
projecting  fo  far,  that  the  faces  of  an  architrave  of 
any  order  may  be  formed  along  the  face  of  the  arch,. 
which  adds  both  to  its  ftrength  and  beauty.  Thus- 
there  is  formed  a  rib,  12  inches  deep  and  4  thick,  with 
its  fillet  over  it  4  inches  deep  and  fix  inches  broad, 
to  cover  the  faces  of  the  architrave;  Suppofe  the  arck 
44  feet  wide,  7  of  thefe  ribs  may  give  a  ftrength  not 
inferior  to  the  ftrength  of  ftone  or  any  metal  ;  but  it 
will  be  faid,  it  will  not  be  fo  durable.  It  is  well 
known  how  long  wood  lafts  in  the  roofs,  and  joifts  of 
flooring,  and  even  when  it  forms  a  part  of  the  wall 
of  a  houfe  built  of  brick.  The  interllices  between 
thefe  perpen  :icular  bearings  of  the  wood  may  be 
built  up  with  brick  ;  even  brick  on  edge,  or  brick  thick, 
will  render  its  prtfetvation  equal  to  \\hat  it  is  in  a 
houfe,  and  will  preferve  it  from  the  bad  tffefts  of  wet 
and  dry  ;  and  the  lower  part  of  the  nh;  covered  with 
a  thin  lining.  A  door  being  left  in  the  fide  to  ob- 
fervc  at  different  times  any  f.iilure  in  the  wood,  it  may 
be  repaired  without  interrupting  the  paffage  by  the 
biidge.  It  ought  to  be  fo  covered  above,  that  water 
mav  be  prevented  from  going  through  to  the  injury  of 
the  bridge.    It  has  been  formerly  mentioned,  in  fpcak- 

iiig 


C     E-    N  C     31 

Center.  Jng  of  the  propoitional  ftrength  of  oak  and  fir,  and  by 
■~~>'^~'  the  calculation  it  appeared,  that  fir  plank  134:  inches, 
is  equal  in  Ureiigth  to  oak  of  1  2  inches.  Ar^d  thus  a 
framing  of  wood  does  not  much  exceed  the  expence 
of  centering  either  a  ftone  or  iron  bridge  ;  and  is  not 
inferior  even  in  elegance. 

The  fpan  here  propolcd  is  only  60  feet.  But  an  arch 
of  6co  feet  may  be  required,  which  muft  have  a  center- 
ing to  fupport  the  weight  and  prefcrve  the  figure  ;  the 
fize  of  that  center  frame  can  be  made  of  ftrength  equal, 
and  even  to  exceed  the  weight  it  has  to  lupport.  It 
can  be  rendered  tliff  by  the  method  propofed  for  the 
6o  feet  arch.  This,  therefore,  will  be  a  bridge  that 
will  fupport  any  weight  that  can  be  laid  upon  it,  and 
may  be  of  any  figure,  elliptical,  or  at  the  pleafure  of 
the  architec'>,  any  other  curve  which  may  be  required. 
It  may  be  framed  in  a  fimilar  manner  to  thofe  termed 
of  iron,  but  it  is  natural  to  fuppofe  that  one  arch  over 
the  other  will  be  equally  ftrong  and  more  eafily  pre- 
ferved  from  the  weather,  conltruded  in  the  way  de- 
fcribed  above. 

In  the  fimple  wooden  bridges  not  curved,  it  is  only 
necefiary  to  refer  to  fig.  7.  where  the  ftruts  E  c,f,  b g, 
will  be  a  fupport  for  planks,  that  will  form  a  ftraight 
bridge,  joining  fo  many  ribs  as  are  necefiary  for  the 
bridge  according  to  its  breadth. 

The  joints  may  be  fecured  from  opening  by  dflvc- 
tailed  pieces  being  inferted  acrofs  the  joints  on  the  in- 
fide  of  the  rib  ;  the  abutments  prevent  the  ends  of 
the  arch  from  flying  out.  The  preffure  above  coming 
upon  it  obliquely,  may  be  faid  to  tend  to  make  it  rife 
at  the  crown,  efpecially  when  of  a  great  fpan.  In  the 
center-frame,  the  only  manner  of  preventing  this  is 
by  ftruts  and  tie-beams  judicioudy  applied.  Here  the 
rife  may  be  prevented  more  effeftually  without  hurt- 
ing the  ornamental  part  of  the  arch.  In  the  abutment, 
which  muft  be  of  mafon-work,  let  a  beam  be  built  in- 
to the  wall,  the  ends  at  G  and  K  projefting  i  foot, 
correfponding  to  each  rib,  the  road-way  formed  by  the 
beam  DE  ;  let  a  tie-beam  GD,  KE,  join  thefe  in  the 
manner  the  carpenter  knows  to  be  the  moft  fecure  ;  ' 
from  this  tie  beam,  let  the  radial  ftruts  be  mortifed  in- 
to the  fillets  at  G,  K,  formerly  defcribed,  inftead  of  the 
perpendiculars  there  named,  and  perpendiculars  join- 
ing the  road-way  CDEF,  and  refting  on  the  tie-beam 
GD,  KE,  fupported  by  the  radial  ftruts  4,  5,  6,  as 
in  the  figure.  Thus  the  crown  of  the  arch  cannot 
rife  without  lifting  up  the  whole  body  of  the  abut- 
ment at  each  end,  and  it  cannot  fink  till  the  weight 
laid  upon  it  is  fufilcient  to  crufti  the  materials  of  which 
the  arch  is  compofed.  In  this  manner  a  neat  and  ele- 
gant arch  is  procured,  that  may  at  a  fmall  comparative 
expence  be  kept  up  for  centuries  Here  is  then  a 
choice  of  three  fpccies  of  arches,  that  may  vie  with 
each  other  in  point  of  ftrength.  With  the  laft  none 
may  compare  in  point  of  elegance,  and  in  duration, 
perhaps  not  inferior  to  the  iron  bridge. 

Centrr  of  Gravity,  in  Mechanics,  that  point  about 
which  all  the  parts  of  a  body  do  in  any  fituation  exact- 
ly balance  each  other. 

Center  of  Motion,  that  point  which  remains  at  reft, 
while  all  the  other  parts  of  a  body  move  about  it. 

Center  of  Sphere,  a  point  in  the  middle,  from 
which  all  lines  drawn  to  the  furface  arc  equal. 
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Hermis    Trifmegiftus   defines    God   an    intelledlual   CenteOma 

fphere,  whoft  center  is  every  where,  and  circumference    „     v. 
•^     .  '  Ccntlivre. 

nowhere.  , 

CENTESIMA  usura,  that  v;herein  the  intereft  in 
a  hundred  months  became  equal  to  the  principal,  i.  e, 
where  the  money  is  laid  out  at  one  per  cent,  per  month  ; 
anlwering  to  what  In  our  ftyle  would  be  called  i  2  per 
cent,  for  the  Romans  reckoned  their  intereft  not  by 
the  year,  but  by  the  n-ionth. 

CENTESIMATION,  a  milder  kind  of  military 
punifltment  in  cafes  of  defertion,  mutiqy,  and  xhe  like, 
when  only  every  hundredth  man  is  executed. 

CENITLOQUIUM,  denotes  a  collcdion  of  100 
fentences,  opinions,   or  fayings. 

The  centiloquium  of  Hermes  contains  I  CO  apho- 
rifms,  or  aftrological  fentences,  fuppofed  to  have  been 
written  by  fome  Arab,  falfely  fathered  on  Hermes 
Trifmegiftus.  It  is  only  extant  in  Latin,  in  which  it 
has  feveral  times  been  printed. — I'he  centiloquium  of 
Ptolemy  is  a  famous  allrological  piece,  frequently  con- 
founded with  the  former,  confiding  likewife  of  100 
fentences  or  dottrines,  divided  into  ftiort  aphorifms, 
entitled  alfo  in  Greek  /a^T'c,  as  being  the  fruit  or  re- 
fult  of  the  former  writings  of  that  celebrated  aftrono- 
mer,  viz.  his  quadripartitum  and  almagejlum  ;  or  rather, 
by  reafon  that  herein  is  fliown  the  ufe  of  aftrological 
calculations. 

CENTIPES,  in  Zoology.     See  Scoi-opendra. 

CEi>JTIP£D  WORM,  a  term  ufed  for  fuch  worm* 
as  have  a  geeat  many  feet,  though  the  number  doe» 
not  amount  to  ico,  as  the  term  feems  to  import. — 
M.  Malouet  relates  the  hiftory  of  a  man,  who,  for 
three  years,  had  a  violent  pain  in  the  lower  part  of 
the  forehead- near  the  root  of  the  nofe  ;  at  length  he 
felt  an  itching,  and  afterwards  fomething  moving  with- 
in his  noftril,  which  he  brought  away  with  his  finger  ; 
it  was  a  worm  of  the  centiped  kind,  an  inch  and  a 
half  long,  which  run  fwiftly.  It  lived  five  or  fix  days 
among  tobacco.  The  patient  was  free  of  his  pain 
ever  after.  Mr  Littre  mentioned  a  like  cafe' in  I  "08, 
of  a  larger  centiped  voided  at  the  nofc,  after  it  had 
thrown  the  woman,  in  whofe  frontal  finus  it  was,  into 
convulfions,  and  had  almoft  deprived  her  of  her  rea- 
fon. 

CENTLIVRE,  Susanma,  a  celebrated  comic  wri- 
ter, was  the  daughter  of  Mr  Freeman  of  Holbeach, 
in  Liiicolnihire  ;  and  had  fuch  an  early  turn  for  poe- 
try, that  it  is  faid  ftie  wrote  a  fong  before  ftie  was 
feven  years  old.  Before  ftie  was  twelve  years  of  age, 
(lie  could  not  only  read  Moliere  in  French,  but  enter 
into  the  fpirit  of  all  the  charadters.  Her  father  dying, 
left  her  to  the  care  of  a  ftep-mother,  whofe  treatment 
not  being  agreeable  to  her,  file  dttermii.ed,  thougti  al- 
moft deftitute  of  money  and  every  other  necefiary,  to 
go  up  to  London  to  leek  a  better  fortune  than  what 
ftie  had  hitherto  experienced.  As  ftie  was  proceeding 
on  her  journey  on  foot,  ftit  was  met  by  a  young  gen- 
tleman from  the  univevfity  of  Cambridge,  the  atter- 
wards  well  known  .-Vnthony  Hammond,  Efq.  who  was 
fo  extremely  ftruck  with  ;  er  youth  and  beauty,  tiiat 
he  fell  inftantly  iu  love  with  her  ;  and  inquiring  into 
the  particulars  of  her  ftory,  foon  prevailed  upon  her 
unexperienced  innocence  to  icize  on  the  protection  l^e 
offered  her,  and  go  with  him  to  Cambridge.     After 
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Centner,    fome   months  cohabitation,  he  perfiiaded  her  to  come 

—■ — V to   London,   where,   in    a   fhort,  time,   (he   was  married 

to  a  nephew  of  Sir  Stephen  Fox.  But  that  gentleman 
not  hving  with  her  ahove  a  twelvemonth,  her  wit  and 
beauty  foon  procured  her  a  fecond  hiifhand,  whofe 
name  was  Carrol,  and  who  was  an  officer  in  the  army; 
but  he  having  the  misfortune  to  be  killed  in  a  duel 
about  a  year  and  a  h;df  after  their  marrijge,  flie  be- 
came a  fecond  time  a  widow.  For  the  fake  o!  iupport 
(lie  now  applied  to  her  pen,  and  became  a  votary  of 
the  mufes  ;  and  it  is  under  this  name  of  Carrol  that 
fome  of  her  earlier  pieces  were  puhliihed.  Her  firft 
attempt  was  in  tragedy,  in  a  play  called  the  Perjured 
Hii/loand ;  yet  natural  vivacity  leading  her  afterwards 
to  comedy,  we  find  but  one  more  attempt  in  the  buf- 
kin,  among  18  dramatic  pieces  which  fhe  afterwards 
wrote. 

In  1706,  (he  wounded  the  heart  of  one  Mr  Jofeph 
Centlivre,  yeoman  of  the  mouth,  or,  in  other  words, 
principal  cook  to  her  mjijcfty,  who  married  her  ;  and, 
after  paffing  feveral  years  hnppily  together,  (he  died 
at  his  houfe  in  Spring  Garden,  Charing-crofs,  in  De- 
cember 172^5. 

This  lady  for  many  years  enjoyed  the  intimacy  and 
eftecm  of  the  moft  eminent  wits  of  the  times,  viv..  Sir 
Richard  Steele,  Mr  Rovve,  Budgell,  Faiquhar,  Dr 
Sewell,  &c.  ;  and  very  few  authors  received  more  to- 
kens of  elteem  and  patronage  from  the  great.  With 
regard  to  her  merit  as  a  writer,  it  mull  be  allowed 
that  her  plays  do  not  abound  with  wit,  and  that  the 
language  of  them  is  fometimes  even  poor,  eneivate,  in- 
correft,  puerile  ;  but  then  her  plots  are  bufy  and  well 
conducted,  and  her  charadiers  in  generul  natural  and 
well  marked. 

CENTNER,  or  DnciMASTic  Hundred,  In  Me- 
tallurgy and  AJfaying,  is  a  weight  divilible,  firil  into  a 
hundred,  and  ihence  into  a  greater  number  of  other 
fmaller  parts  ;  but  though  the  word  is  the  fame  both 
with  the  alTayeis  and  mctallurgifts,  yet  it  is  to  be  un- 
derllood  as  expreiTing  a  very  different  quantity  in  their 
different  acceptation. of  it.  The  weights  or  the  metal- 
lurgills  are  eafily  underlfood,  as  being  of  the  common 
proportion  ;  but  thofe  of  the  affayers  are  a  thoufand 
times  fmaller  than  thefe,  as  the  portions  of  metals  or 
ores  examined  by  the  affayers  are  ufually  very  fmall. 

The  metallurgills,  who"  extratt  metals  out  of  their 
ores,  ufe  a  weight  divided  into  a  hundred  equal  parts, 
each  part  a  pound  ;  the  whole  they  call  a  centner  or 
hundred  iveight  ;  the  pound  is  divided  into  thirty-two 
parts,  or  half  ounces  ;  and  the  half  ounce  into  two 
quarters  of  ounces,  and  thefe  each  into  two  drachms. 

Thefe  divilions  and  denominations  of  the  nietallur- 
gids  are  eafily  underftood  ;  but  the  fam^  words,  though 
they  are  equally  ufed  by  affayers,  with  tiicm  exprefs 
very  different  quantities  ;  for  as  the  centner  of  the 
metallurgills  contains  a  hundred  pounds,  the  centner 
of  the  ••Tayers  is  really  no  more  than  one  dram,  to 
which  the  other  partt.  are  pioportioned. 

As  the  affayers  weights  are  divided  into  fuch  an  ex- 
treme degree  of  minutencfs,  and  are  fo  very  different 
from  all  the  common  weights,  the  affayers  ufually 
make  them  themfclves  in  the  following  manner,  out  of 
fmall  filver,  or  fine  folder  plates,  of  fuch  a  iize,  that  the 
mark  of  their  weight,  according  to  the  divilion  of  the 
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dram,  which  is  the  docmnjlic  or  affaylng  centner,  may 
be  put  upon  them.  They  firft  take  for  a  balls  one 
weight,  being  about  two  thirds  of  a  common  dram  : 
this  the)'  mark  (641b.)  Then  having  at  hand  fome  • 
granulated  lead,  wafhed  clean,  well  dried,  and  fifted 
very  fine,  iiiey  put  as  much  of  it  into  one  of  the  fmall 
difhes  of  a  fine  balance  as  will  eqnipoife  the  (641b.) 
as  it  is  called,  jull  mentioned  :  then  dividing  the  gra- 
nulated lead  into  very  nice  halves,  in  the  two  fcales, 
after  taking  out  the  firfl  (liver  weight,  they  obtain  a 
perfe't  equilibrium  betweeti  the  two  fcales  ;  they  then 
pour  the  granulated  lead  out  of  one  difh  of  the  fcales, 
and  inflead  of  it  put  in  another  filver  weight,  which 
they  make  exadtly  equ  ponderant  with  the  lead  in  the 
other  fcale,  and  mark  it  (321b.)  If  this  fecond  weight, 
when  fird  put  into  the  fcale,  exceed  by  much  the 
weight  of  the  lead,  they  take  a  little  from  it  by  a  very 
fine  file  ;  but  when  it  comes  very  near,  they  ufe  only  a 
whetflone  to  wear  off  an  extremely  (mall  portion  at  a 
time.  When  it  is  brought  to  be  perfedlly  even  and 
equal  to  the  lead,  they  change  the  fcales  to  fee  that  no 
error  has  been  cdmmitled,  and  then  go  on  in  the  fame 
manner  till  thjy  have  made  all  the  divifiuns,  and  all 
the  fmall  weights.  Then  to  have  an  entire  centner  or 
hundred  weight,  they  add  to  the  (641b  )  as  thty  call 
it,  a  ^2ib.  and  a  4lh.  and  weighing  againll  them  one 
fmall  weight,  thev  make  it  equal  to  ihcm,  and  mark  It 
(10  .)  This  is  the  docimaftical,  or  alfayiiig  centner, 
and  is  really  one  di'am. 

CENTO,  in  poetry,  a  work  wholly  compofcd  of 
verfes  or  paffages  proinifcuoufly  taken  from  other  au« 
thors,  only  difpofed  in  a  new  form  and  order. —Pro- 
ba  Falconia  has  written  the  life  of  Jefus  Chrill  in  cen- 
tos taken  from  Virgil.  Alexander  Rofs  has  done  the 
like  in  hLs  Chrifliados,  and  Stephen  de  Pleure  the 
fame. 

CENTON'ARII,  in  antiquity,  certain  of  the  Ro- 
man army,  who  provided  diflercnt  forts  of  fluff  called 
centcines,  made  ufe  of  to  quench  the  fire  which  the 
enemy's  engines  threw  into  the  camp. 

Thefe  centonarii  kept  with  the  carpenters  and  other 
officers  of  artillery. 

CENTRAL  FORCES,  the  powers  which  caufe  a 
moving  body  to  tend  towards,  or  recede  from,  the 
centre  of  motion.     Sec  Mechanics. 

Central  Rule,  a  rule  difcovered  by  Mr  Thoma* 
Baker,  whereby  to  find  the  centre  of  a  circle  defigned 
to  cut  the  parabola  in  as  many  points  as  an  equation 
to  be  conftrucled  hath  real  roots.  Its  principal  ufe 
is  in  the  conllrudlion  of  equations,  and  he  hath  applied 
it  with  good  fuccefs  as  far  as  biqmdratics, 

The  central  rule  is  chiefly  founded  on  this  property 
of  the  parabola,  that,  if  a  line  be  iiifcnbed  in  that 
curve  perpendicular  to  any  diauieter,  a  rfft.ingle 
formed  of  the  fegments  of  tlie  infcript  is  equal  to  the 
nftangle  of  the  intercepted  diameter  and  parameter  of 
the  nxis. 

The  central  rule  has  the  advantage  over  Carter  and 
De  Latere's  methods  of  coiillruding  eqiutions,  in 
that  both  thefe  are  fubjeiS  to  the  trouble  of  preparing 
the  equation  by  taking  aw.iy  the  fecond  term. 

CENTRIFUGAL  force,  that  force  by  which  all 
bodies  tliat  move  round  any  otlier  bod)  in  a  curve  en- 
deavour to  fly  off  from   the  axis  of  their  motion   in  a 
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tangent  to   the   periphery  of  the  curve,  and  that   in 
every  part  of  it.     See  Mechanics. 

CiiVT«;f f c//.-/l/ijr/j/nf,  a  very  curious  machine,  in- 
vented by  Mr  Erfkine,  for  raifin^^  water  by  means  of 
a  ceiitilfiij^iil  farce  combined  with  the  prelfure  of  the 
atmofplicre. 

It  conl'ills  of  a  large  tube  of  copper,  &c.  in  the  form 
of  a  croi's,  which  is  placed  perpendicular  In  the  water, 
and  rells  at  the  bottom  on  a  pivot.  At  the  upper 
part  of  the  tube  is  a  horizontal  cog-wheel,  which 
touches  the  cogs  uf  another  in  a  vertical  pofition  ;  fo 
th  it  by  the  help  of  a  double  winch,  the  whole  ma- 
chine is  moved  round  with  very  great  velocity. 

Near  the  bottom  of  the  perpendicular  part  of  the 
tube  is  a  v:ilve  opening  upwards  ;  and  near  the  two 
extremities,  but  on  the  contrary  fides  of  the  arms,  or 
crofs  part  of  the  tube,  are  two  other  valves  opening 
outwards.  Thefe  two  valves  are,  by  the  affiftance 
of  fpiiiigs,  kept  fliut  till  the  machine  is  put  in  motion, 
when  the  centrifugal  velocity  of  the  water  forces  them 
open,  ai.d  difcharges  itfelf  into  a  clftern  or  refervoir 
placed  there  for  that  purpofe. 

On  the  upper  part  of  the  arms  are  two  holes,  which 
are  clofed  by  pieces  fcrewed  into  the  metal  of  the 
tube.  Before  the  machine  can  work,  thefe  holes  mull 
be  opened,  and  water  poured  in  through  them,  till 
the  whole  tube  be  full  :  by  this  means  all  the  air  will 
be  forced  out  of  the  machine,  and  the  water  fupport- 
ed  in  the  tube  by  means  of  the  valve  at  the  bottom. 

The  tube  being  thus  filled  with  water,  and  the 
holes  clofed  by  the  fcrew  caps,  it  is  turned  round  by 
means  of  the  winch,  when  the  water  in  the  arms  of 
the  tube  acquires  a  centrifugal  force,  opens  the  valves 
near  the  extremities  of  the  arms,  and  flies  out  with  a 
velocity  nearly  equal  to  that  of  the  extremities  of  the 
fald  arms. 

The  above  defcrlptlon  will  be  very  eafdy  underftood 
by  the  figure  we  have  added  on  Plate  CXXXVII. 
which  is  a  perfpecSlIve  view  of  the  centrifugal  machine, 
ereifted   on  board   a  flilp.     ABC   is  the  copper   tube. 

D,  a  horizontal  cog-whetl,  fnrnl(hed  with  twelve  cogs. 

E,  a  vertical  cog-wheel,  furniflied  with  thirty-fix  cogs. 

F,  F,  the  double  winch,  a,  the  valve  near  the  bot- 
tom of  the  tube,  b,  b,  the  two  pivots  on  which  the 
machine  turns,  c,  one  of  the  valves  in  the  crofs  piece; 
the  other  at  d,  cannot  be  feen  in  this  figure,  being  on 
the  other  fide  of  the  tube,  e,  e,  the  two  holes  through 
which  the  water  is  poured  into  the  machine.  GH,  the 
ciftern  or  refervoir.  I,  I,  part  of  the  Ihip's  deck. 
The  dlftance  between  the  two  valves,  c,  d,  is  fix  feet. 
The  diameter  of  thefe  valves  is  about  three  inches  ; 
acd  that  of  the  perpendicular  tube  about  feven  lEiches. 

,lf  we  fuppofe  the  men  who  work  the  machine  can 
turn  the  winch  round  in  three  feconds,  the  machine 
will  move  round  its  axis  in  one  fecond  ;  and  confe- 
quently  eacti  extremity  of  the  arms  will  move  with  a 
velocity  of  18.8  feet  in  a  fecond.  Therefore  a  column 
of  water  of  three  inches  diameter  will  iifue  through 
each  of  the  valves  with  a  velocity  of  18.  S  feet  in  a  fe- 
cond :  but  the  area  of  the  aperture  of  each  of  the  valves 
is  7.14  inches  ;  which  being  multiplied  by  the  velocity 
in  inches  =  225.6,  gives  16  icj. 784  cubic  inches,  the 
quantity  of  water  dlfcha>-ged  through  one  of  the  aper- 
tures in  one  fecond  ;  fo  that  the  whole  quantity  dlf- 
charged  in  that  fpace  of  time  through  both  the  aper- 
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turesis  =r32:i-56>  inches  ;  or  1932040'?  culj;C  ;;ie'iesCenlr'"ctjl 
in  one  minute.     But  63812  cubic  inches  make  a    tun 

beer-mcafure  ;  confcquently,   if  we  fuppofe  the  cntrl-  

fugal  Tuachine  revolves  round  its  axis  in  one  fecond,  it 
will  ralfe  nearly  1^  tuns  41  gallons  in  one  minute  :  but 
this  velocity  is  certainly  too  great,  at  lead  to  be  held 
f(n-  any  coniiderable  time  ;  fo  that,  when  this  and  other 
deficiencies  in  tire  machine  are  allowed  for,  two  tuns 
is  nearly  the  quantity  that  can  be  raifed  by  it  in  one 
minute. 

It  will  perhaps  be  unnecefiary  to  ohferve,  that  as 
the  water  is  torced  up  the  perpendicular  tube  by  tlic 
preffure  of  the  atmofphere,  this  machine  cannot  ralfe 
water  above  32  feet  high. 

An  attempt  was  made  to  fubftitute  this  machine  in 
place  of  the  pumps  commonly  ufcd  on  (hip  board  ;  but 
the  labour  of  working  was  found  to  be  fo  great  as  to 
render  the  machine  inferior  to  the  chain-pump.  A 
confiderable  improvement,  we  apprehend,  would  be,  to 
load  with  a  weight  of  lead  the  ends  of  the  tubes 
through  which  the  water  ifTues,  whlcli  would  make  the 
machine  turn  witii  a  great  deal  more  eafe,  as  the  cen- 
trifugal force  of  the  lead  would  in  fome  meafure  aft  the 
part  of  a  flv. 

CENTRITETAL  force,  that  force  by  which  a 
body  is  everywhere  impelled,  or  any  how  tends,  to- 
wards fome  point  as  a  centre.     See  Mechanics. 

CENTRISCUS,  in  Ichthyology,  a  genus  of  fifiies  be- 
longing  to  the  order  of  amphibia  nantes.  See  Ichthv- 
OLoGv  Index. 

CENTRONIA,  in  Natural  Ilijlory,  a  name  by 
which  the  echini  marini  have  been  dlftinguifhed.  Dr 
Hill  makes  them  a  dillin<Sf  clafs  of  animals  living  under 
the  defence  of  flielly  coverings  formed  of  one  piece, 
and  furnlfhcd  with  a  vail  number  of  fpines  moveable  at 
the  creature's  pleafure. 

CENTUMCELL-iE,  in  Anaent  Geography,  Tra- 
jan's villa  in  Tufcany,  on  the  coaft,  three  miles  from 
Algx  ;  with  an  excellent  port,  called  Trajanus  Partus, 
(Ptolemy)  ;  and  a  fattitious  ifiand  at  the  mouth  of  the 
port,  made  with  a  huge  block  of  (lone,  on  which  two 
turrets  rofe,  with  two  entrances  into  the  bafon  or  har- 
bour, (Rutilius).  Now  Civita  F^ecchia,  E.Long.  12. 
30.  N.  Lat.  42". 

CENTUMVIRI,  in  Roman  antiquity,  judges  ap- 
pointed  to  decide  comm.on  caufes  among  the  people  : 
They  were  chofen  three  out  of  each  tribe  ;  and  though 
five  more  thaq  a  hundred,  were  neverthelefs  called  cen- 
fumviri,  from  the  round  number  fcH/am  a  hundred. 
CENTUNCULUS.  See  Botanv  Index. 
CENTURION,  among  the  Romans,  an  ofncer  in 
the  infantry,  who  commanded  a  century,  or  a  hun- 
dred men. 

In  order  to  have  a  proper  notion  of  the  centurions, 
it    mufl   be  remembered,   tiiat   every  one  of  the  thirty  ■ 
manlpuli*  in  a  legion  was   divided  Into  two  ordine.,  or*  See  M* 
ranks;   and   confcquently  the  three   bodies   of  the  ha- "'/'"''"• 
fta:i,   principes,   and  triarll,  Into  20  orders  a  piece,  as 
into  10  manlpuli.      Now,  every  manipulus  was  allowed 
t«o  centurions,  or  captains,  one  to  each  order  or  cen- 
tury :  and,  to  determine  the  point  of  priority  between 
thi'm     t'l.y  wcie   created    at   two   different   elefllons. 
The  JO  wiio  ivere  made  firfl  always  took  the  precedency 
of  th'ir   fellows;  and  liierefore  ct-mmanded  the  right- 
hand   orders,  as   the  others  did  the  left.      The  trlarii, 
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Centuripa,  or  piUjr.i,  fo  called  from  their  wenpon  the  pllum,  being 
(-•iitur;  cftecnied  the  moll  honoiirible,  had  their  centurions 
elected  firft,  next  to  tlicm  tlie  principes,  and  altervvards 
the  hailati  ;  whence  they  were  called  frimus  it  fccundus 
piius , primus  et  fccundns  pnncepi,piimux  et  ficundus  hojia- 
tus  ;  and  fo  on.  Here  it  niav  be  ohfcrved,  that  prinii 
orJines  is  fonietimes  ufed  in  hiftorians  for  the  centu- 
rions of  thefe  orders  ;  and  tlie  centurions  are  fonie- 
times \\.\'\':i  principes  on/in'jri,  zwA  principes  unturi'jnum. 
We  may  take  notice  too  what  a  large  field  there  lay 
for  promotion  :  firli  through  all  the  orders  of  the  ha- 
ftati  ;  then  quite  through  the  principes  ;  and  afterwards 
from  the  iaft  order  of  the  triaiii  to  the  primipilus,  the 
moft  honourable  of  the  centurions,  and  who  deferves 
to  be  particularly  defcribed.  This  officer,  belides  iiis 
title  of  primipilus,  went  under  the  feveral  titles  of  ilux 
legronis,  prefeSus  legioni',  primus  centurionum,  and  pri- 
mus cetUurio  ;  and  was  the  firft  centurion  ot  the  triarii 
in  every  legion.  He  prefided  over  all  the  other  centu- 
rioi.s,  and  generally  gave  the  word  of  command  by  or- 
der of  the  tribunes.  Bcfides  this  he  had  the  care  of 
the  eagle  or  cliicf  flandard  of  the  legion  :  hence, 
aquila  pr<sepfe,  is  to  bear  the  dignity  ot  primipilus; 
and  hence  aquila  is  taken  by  Pliny  for  the  laid  office. 
Nor  was  this  ttation  only  honourable,  but  very  profit- 
able too  :  for  he  had  a  fpecial  llipend  allowed  him,  pro- 
bably as  much  as  a  knight's  tftate  ;  and,  when  he  left 
that  charge,  was  reputed  equal  to  the  members  of  the 
equeftriau  order,  bearing  tlie  title  of  primipilarius,  in 
the  fame  manner  as  thofe  who  had  difcharged  the 
greateft  civil  offices  were  flyled  ever  after,  confulares, 
eenforii.  l^c. 

CENTURIPjE,  Centop.ipa,  or  Centuripe,  in 
Ancient  Geography,  a  town  in  the  foutli-weft  of  the  ter- 
ritory of  Etna,  on  the  river  Cyamaforus  :  Now  Cenlorbi 
or  Centurippi.  It  was  a  democratical  city,  which,  like 
Syracufe,  received  its  liberty  from  Timoleon.  Its  in- 
habitants cultivated  the  fine  arts,  particuUivly  fculpture 
and  engraving.  In  digging  for  the  remains  of  antiqui- 
ties, cameos  are  nowhere  found  in  futh  abundance  as 
at  Centurippi  and  its  environs.  The  fituation  of  the 
place  is  romantic  :  it  is  built  on  the  fummit  of  a  vatl 
group  of  rocks,  which  was  probably  chofen  as  the  moft 
difficult  of  acccfs,  and  coi.fcquently  the  propercft  in 
times  of  civil  commotion.  The  remains  Ib'U  exifting 
of  its  ancient  bridge  are  a  proof  of  its  having  been  a 
cor.fiderable  city.  Cicero  fpeaks  of  it  as  luch.  It  was 
taken  by  the  Romans,  plundered  and  oppreffed  by 
Verres,  deftroyed  by  Pompey,  and  reftored  by  Otfa- 
vius,  who  made  it  the  reCdence  of  a  Roman  colony. 

CENTURY,  in  a  general  fenfe,  any  thing  divided 
into,  or  confifting  of,  a  hundred  parts 

The  marquis  of  Worcefter  publiflied  a  Century  of 
inventions,  (for  a  fpecimen  of  wliich,fee  Acoustics,) 
and  Dr  Hooke  has  given  a  dicimate  of  inventions,  as 
part  of  a  Century,  of  which  he  affirmed  himfelf  mafter. 
It  is  remarkable,  that  both  in  the  century  of  the  form, 
er,  and  the  decimate  of  the  latter,  we  find  the  princi- 
ple on  which  Savary's  fire  or  fteam  engine  is  founded. 
See  SrEAiut-Etigine. 

Century,  in  antiquity.  The  Roman  people,  when 
they  were  alTembled  for  the  elefting  of  magiftrates, 
enabling  of  laws,  or  deliberating  upon  any  public  af- 
fair, were  always  divided  into  centuries,  and  voted  by 
centuries,  in  order  that  their  votes  might  be  the  more 
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eafily   collected,  whence   thefe  afrembllcs  were    called    Century 
comitia  cenlurictta.     The   Roman   cohorts  were  alfo  di- 
vided into  centuries.      See  Centurion  and  Cohort.    ^ 

Century,  in  Chronology,  the  fpace  of  ico  years. 
This  method  of  computing  by  centuries  is  generally 
obferved  in  church  hiftory,  commencing  from  the  time 
of  our  Saviour's  incarnation  :  in  wliich  fenfe  we  fay 
the  firft  century,  the  fecond  century,  &c. 

Chniuriis  of  Magdeburg,  a  famous  ecclefiaftical 
hiftory,  ranged  into  13  centuries,  carried  down  to  the 
year  1298,  compiled  by  feveral  hundred  proteftants  of 
Magdtrburg,  the  chief  of  whom  was  Flacius  lUyricus. 

CENTUSSIS,  in  Roman  antiquity,  a  coin  contain, 
ing  ICO  affes. 

CENTZONTLI,  in  Ornithology,  the  Mexican 
name  ol  the  Turdus polyglottus.  See  Turdus,  Orni- 
thology Index. 

CEODES,  in  Botany:  A  genus  of  the  dioccia  or- 
der, belonging  to  the  polvgamia  clafs  of  plants.  There 
is  no  calyx  ;  the  corolla  is  monopetalous,  with  a  fhort 
turbinated  tube  ;  the  ftamina  are  ten  fubulated  fila- 
ments ;   tlie  anthers  roundilh. 

CEORLES,  the  name  of  one  of  the  claffes  or  or- 
ders into  which  the  people  were  diftinguifhed  among 
the  Anglo-Saxons.  The  ceorles,  who  were  perfons 
completely  free,  and  defcended  from  a  long  race  of 
freemen,  conftitutcd  a  middle  clafs  between  the  la- 
bourers and  mechanics  (who  were  generally  flaves,  or 
defcended  from  (laves),  on  the  one  hand,  and  the  no- 
hility  on  the  other.  They  might  go  where  they  plea- 
fed,  and  purfue  any  way  of  life  that  was  moft  agreeable 
to  their  humour  ;  but  fo  many  of  them  applied  to  agri- 
culture, and  farming  the  lands  of  the  nobility,  that 
a  ceorl  was  the  moft  common  name  for  a  hufbandman 
or  farmer  in  the  Anglo-Saxon  times.  Thefe  ceorls, 
however,  feem  in  general  to  have  been  a  kind  of  gentle-  ■ 
men  farmers  ;  and  if  any  one  of  them  profpered  fo 
well  as  to  acquire  the  property  of  five  hydes  of  land, 
upon  which  he  had  a  church,  a  kitchen,  a  bell-houfe, 
and  great  gate,  and  obtained  a  feat  and  office  in  the 
king's  court,  he  was  efteemed  a  nobleman  or  thane. 
If  a  ceorl  applied  to  learning,  and  attained  to  prieft's 
orders,  he  was  alfo  confidered  as  a  thane  j  his  were- 
gild,  or  price  of  his  life,  was  the  fame,  and  his  tefti- 
mony  had  the  fame  weight  in  a  court  of  juftice.  When 
he  applied  to  trade,  and  made  three  voyages  beyond 
fea,  in  a  fhip  of  his  own,  and  with  a  cargo  belonging 
to  himfelf,  he  was  alfo  advanced  to  the  dignity  of  a 
thane.  But  if  a  ceorl  had  a  greater  propenfity  to  arms 
than  to  learning,  trade,  or  agriculture,  he  then  became 
the  fithcunnian,  or  military  retainer,  to  fome  pi»tent 
and  warlike  earl,  and  was  called  the  hufcarle  of  fuch  an 
carl.  If  one  of  thefe  hufcarles  acquitted  himfelf  fo 
well  as  to  obtain  from  his  patron  cither  five  hydes  of 
land,  or  a  gilt  fword,  helmet,  and  breaftplate,  as  a  re- 
ward of  his  valour,  he  was  likewife  confidered  as  a 
thane.  Thus  the  temple  of  honour  Itood  open  to  thefe 
ceoils,  whether  they  applied  themfelves  to  agriculture, 
commerce,  letters,  or  arms,  which  were  then  the  only 
profefiions  efteemed  worthy  of  a  freeman. 

CEOS,  Cea,  Cia,  or  Cos,  in  Ancient  Geography, 
one  of  the  Cyclades,  lies  oppofite  to  the  promontory 
of  Achaia  called  Suntum,  aud  is  50  miles  in  compafs. 
This  ifland  is  commended  by  the  ancients  for  i;s  fertility 
and  the  richncfs  of  its  paitures.     The  firft  filk  ftuffs,  if 
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Pliny  and  Solinus  are  to  be  credited,  were  wrouglit 
here.  Ceos  was  particularly  famous  for  the  excellent 
figs  it  produced.  It  was  firlt  peopled  by  Ariftceus,  the 
foil  of  Apollo  and  Cyrcne,  who  being  grieved  for  the 
death  ot  his  Ion  Actxon,  retired  from  Thebes,  at  the 
perfiiaiion  of  his  mother,  and  went  over  with  lome 
Tliebans  to  Ceos,  at  that  time  uninhabited.  Diodorus 
Siculus  tells  us,  that  he  retired  to  the  ifland  of  Cos  ; 
but  the  ancients,  as  Servins  obierves,  called  both  thele 
illands  by  the  name  of  Cos.  Be  that  as  it  will,  the 
illand  of  Ceos  became  fo  populous,  that  a  law  prevail- 
ed there,  commanding  all  perfons  upwards  of  fixty  to 
be  poifoned,  that  others  might  be  able  to  fublill  ;  fo 
that  none  above  fixty  were  to  be  feen  in  the  ifland, 
being  obliged,  after  they  arrived  at  that  age,  either  to 
fubniit  to  the  law,  or  abandon  the  country,  together 
with  their  effefts.  Ceos  had,  in  former  times,  four  ta- 
mous  cities,  viz.  Julis,  Carthaea,  CoreiTus,  and  Pr:e- 
efla.  The  two  latter  were,  according  to  Pliny,  Uval- 
lowed  up  by  an  earthquake.  The  other  two  llourlHied 
in  Strabo's  time.  CarthiEa  ftood  on  a  riling  ground, 
at  the  end  of  a  valley,  about  three  miles  from  tlie  fea. 
The  iituation  of  it  agrees  with  that  of  the  prefent  town 
of  Zea,  which  gives  name  to  the  whole  ifland.  The 
ruins  both  of  Carthaea  and  Julis  are  itill  remaining  ; 
thofe  of  the  latter  take  up  the  whole  mountain,  and  arc 
called  by  the  modern  inhabitants  Polis,  that  is,  the  cily. 
Near  this  place  are  the  ruins  of  a  ftatcly  temple,  with 
many  pieces  of  broken  pillars,  and  ftatues  of  mod  ex- 
quifite  workmanihip.  The  walls  of  the  city  were  of 
marble,  and  fome  pieces  are  ftill  remaining  above  12 
feet  in  length.  Julis  was,  according  to  Strabo,  the 
birth-place  of  Simonides,  Bacchylides,  Erafillratus, 
and  Arifto.  The  Oxford  marbles  tell  us,  that  Simo- 
nides, the  fon  of  Leoprepis,  invented  a  fort  of  artificial 
memory,  the  principles  of  which  he  explained  at  A- 
thens  ;  and  add,  that  he  was  defcended  of  another  Si- 
monides, who  was  a  poet  no  lefs  renowned  than  him- 
felf.  One  of  thcfe  two  poets  invented  thofe  melan- 
choly verfes  which  were  fung  at  funerals,  and  are  cal- 
led by  the  Latins  n,inu.  Strabo  fays,  that  the  Athe- 
nians, having  befieged  the  city  of  Julis,  ralfed  the 
fiege,  upon  advice  that  the  inhabitants  had  rcfolved  to 
murder  all  the  children  under  a  certain  age,  that  ufe- 
ful  perfons  might  not  be  employed  in  looking  after 
them.  Ceos  was,  with  the  other  Greek  iflands,  fub- 
dued  by  the  Romans,  and  bellowed  upon  the  Athe- 
nians by  Mark  Antony  the  triumvir,  together  with 
.£gina,  Tinos,  and  fome  other  adjoining  iflands,  which 
were  all  reduced  to  one  Roman  province  by  Vefpafian. 
The  ifland  is  now  called  Zea. 

CEPA,  the  ONION.     See  Allium,  Botany  Index. 

CEPHALANTHUS,  button-wood.     See   Bp- 

TANY  JnJex. 

CEPHALfC,  in  a  general  meaning,  Cgnifies  any 
thing  belonging  to  the  head. 

Cephalic  AleJicines,  are  remedies  for  diforders  of 
the  head.  Cordials  are  comprehended  herein,  as  are 
alfo  whatever  promotes  a  free  circulation  of  the  blooii 
through  the  brain. 

Except  when  the  diforder  arifes  from  excefs  of  heat, 
or  an  inflammatory  difpofition  in  tVe  head,  moill  to- 
picals  fhould  never  be  ufed,  but  always  dry  onts. 

To  rub  the  head  after  it  is  Ihaved  proves  an  inftan- 
taneous  cure  for  a  cephalalgia,  a  Huffing  of  the  head. 
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and  a   weaknefs  of  the  eye?,  arifing  from  a  weak  and    Cephalic 
relaxed   ilate   of  the   fibres.      And   as   by  every   frefh       ^'''° 
evacuation    oi  the  humours  their  quantity  is  not  only     p  '' 
leffened,    but   alio  their    recrementitious  parts  derived  ■ 

thither,  the  more  frequently  the  h-:ad  is  ihaved,  the 
larger  quantity  of  humour  is  difcharged  ;  fo  that  the 
frequent  (having  of  the  head  and  beard  is  llkewife  a 
perpetual  bliller  ;  and  in  as  much  as  it  is  ulelul,  it  is  a 
cephjl'c. 

Cephalic  Vein,  in  Anatomy,  creeps  along  the  arm 
between  the  Ikin  and  the  mufcles,  and  divides  it  into 
two  branches  ;  the  external  goes  down  to  the  wrill, 
where  it  joins  the  bafilica,  and  turns  up  to  the  back  of 
the  hand  ;  the  internal  branch,  togetlier  with  a  fmall 
one  ot  the  bafilica,  makes  the  mediana. 

The  ancients  ulcd  to  open  this  vein  for  diforders  of 
the  head,  for  which  reafon  it  bears  this  name  ;  but  a 
better  acquaintance  with  the  circulation  of  the  blood 
informs  us  that  there  is  no  foundation  for  fuch  a  no- 
tion. 

CEPHAI^ENIA,  or  Cephallfnia,  an  ifland  of 
the  Ionian  fea,  between  Ithaca  and  Zacynthus,  known 
in  Homer's  time  by  the  names  of  Samos  and  Epirus 
Mclacna,  is  abont  eighty  miles  in  k-ngth,  forty  in 
breadth,  and  a  hundred  and  thirty  in  conipafs.  It  had 
anciently  four  cities,  one  of  which  bore  the  name  of 
the  ifland.  Strabo  tells  us,  that  in  his  time  there  were 
only  two  cities  remaining  ;  but  Pliny  ipeaks  of  three  ; 
adding,  that  the  ruins  of  Same,  which  had  been  de- 
ftroyed  by  the  Romans,  were  flill  in  being.  Same 
was  the  metropolis  of  the  illand,  and  is  fuppofed  to 
have  Hood  in  the  place  which  the  Italians  call  Porto 
Guifcardo.  The  names  of  the  lour  cities  were,  accord, 
ing  to  Thucydides,  Same,  Prone,  Cranii,  and  Palsc 
This  ifiand  was  fubdued  by  the  Thebans,  under  the 
coiuluft  of  Amphitryo,  who  is  faid  to  have  killed  Pte- 
relas,  who  then  reigned  here.  While  Amphitryo 
was  carrying  on  the  war  in  Cephalenia,  then  called 
Samos,  one  Ccphalus,  a  man  of  great  diilinftion  at 
Athens,  having  accidentally  kdled  his  wife  Procris  in. 
fliooting  at  a  deer,  fled  to  Amphitryo,  who,  pitying 
his  cafe,  not  only  received  him  kindly,  but  made 
him  governor  of  the  ifland,  which  henceforth  was 
called  Cephalenia.  After  it  had  been  long  in  fubjec- 
tion  to  the  Thebans,  it  fell  under  the  power  of  the 
Macedonians,  and  was  taken  from  them  by  the  jEto- 
lians,  who  held  it  till  it  was  reduced  by  M.  Fulvius. 
Nobllior,  who  having  gained  the  metropolis  after  a 
four  months  fiege,  fold  all  the  citizens  for  flaves,  ad- 
ding the  whole  illand  to  the  dominions  of  the  republic. 
Now  called  Cephalonia. 

CEPHALONIA,  the  capital  of  an  ifland  of  the 
fame  name,  fituated  in  the  Mediterranean,  near  the 
coal!  of  t  pirus,  and  fubjciit  to  the  Venetians.  E.  Eong. 
21.    N.  Eat.  30.  30. 

CEPHEUS,  in  fabulous  hiftory,  a  king  of  Arcadia,. 
on  whofe  head  Minerva  fattening  one  of  Medufa'a 
hairs,  he  was  rendered  invincible. 

CtPHEUS,  in  j^Jlroncmy,  a  conflellation  of  the  north- 
ern hemif[)here.     See  AsTRONnMy,  N".  406. 

CERAM,  an  ifland  in  the  Indian  ocean,  between 
the  Molucca  iflands  on  the  north,  and  thofe  of  Am- 
boyna  and  Banda  on  the  foutii,  lying  between  E. 
Long.  126.  and  129.  in  S.  Lat.  3.  It  is  about 
150  miles  long,  and  6o  broad  ;  and  here   the  Dutch, 

have 
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X  have  a  fortrcfs,  vvliich    keeps    tlie  natives  in  fiibjec- 
tion. 

CER-AMBYX,  in  Zoology,  a  penus  of  infedls  of 
the  beetle  kind,  belonging  to  tlie  order  of  infefts  co- 
leoptera.      See  Entomology  Index. 

CERASTES,  in  Zonlngx,  the  trivial  name  of  a 
fpecii^s  of  Anguis  and  CuLUBfR.  See  Ophiology 
/h6',-,v. 

CERASTIUM,   MOUSE-EAR,   See  Botany  Index. 

CERAbUS.      See  Prunus,   Botany  Index. 

CERATE,  in  Pharmocy,  a  thickidi  kind  of  olnt- 
n.cnt,  applied  to  ulcerations,  excoriations,  &c.  See 
Pharmacy  Index- 

CERATION,  the  name  given  by  the  ancients  to 
the  fmall  feeds  of  ceratonia,  ufed  by  the  Arabian  phy- 
ficians  as  a  weight  to  adjiill  the  doles  of  medicines  ;  as 
the  grain  weight  with  us  took  its  rife  from  a  grain  of 
barley. 

Ceration.  or  cerai'nim,  was  alfo  a  filver  coin,  equal 
to  one-third  of  an  ol.olus. 

CERATOCARPUS,  See  Botany  Index. 

CERATONIA,  the  Carob  Tree,  ox  St  John's 
bread.  Sec  Botany  Index.  The  pods  of  this  plant 
are  called  St  John's  bread,  from  an  ill  founded  afler- 
lion  of  fome  writers  on  Scripture,  that  thefe  were  the 
locufts  which  St  John  ate  with  his  honey  in  the  wilder- 
nefs. 

CERATOPHYLUM.     See  Botany  Index. 

CERAUNIA,  Clraunias,  or  Ceraunius  La- 
pis, in  Natural  H'ljlory,  a  fort  of  flinty  ftone,  of  no 
certain  colour,  but  of  a  pyramidical  or  wedge-like  fi- 
gure ;  popularly  fnppofed  to  fall  from  the  clouds  in  the 
time  of  thunder-ftorms,  and  to  be  poffefTed  of  divers 
notable  virtues,  as  promoting  lieep,  preferving  from 
lightning,  &c.  The  word  is  from  the  Greek  x.j,a„,o,-, 
thundvrbo/t.  The  ceraunia  is  the  fame  with  what  is 
otherwife  called  the  thunder-ftone,  or  thunder-bolt  ; 
and  alfo  fometimes  fagilta  or  arrow's  head,  on  ac- 
count of  its  drape.  The  ceraunias  are  frequently  con- 
founded with  the  ombriK  and  brontlse,  as  being  all 
fuppofed  to  have  the  fame  origin.  The  generality 
of  naturalifts  take  the  ceraunia  for  a  native  ftone, 
formed  among  the  pyrites,  of  a  faline,  concrete,  mi- 
neral juice.  Mercatus  and  Dr  Woodward  afTcrt  it  to 
be  artificial,  and  to  have  been  fafliioned  thus  by  tools. 
The  ceraunia,  according  to  thefe  authors,  are  the  heads 
of  the  ancient  weapons  of  war,  in  ufe  before  the  in- 
vention of  iron  ;  which,  upon  the  introduftion  of  that 
metal,  growing  into  difufe,  were  difperfcd  in  the  fields 
through  this  and  the  neighbouring  country.  Some 
of  them  had  poffibly  lerved  in  the  early  ages  for  axes, 
others  for  wedges,  others  for  chiflTels  ;  but  the  greater 
part  for  arrow  heads,  darts,  and  lances.  The  cerau- 
nia is  alfo  held  by  Pliny  for  a  white  or  cry  ftal  coloured 
gem,  that  attrafted  lightning  in  itfelf.  What  this 
was,  is  hard  to  fay.  Prudentius  alfo  fpeaks  of  a  yel- 
low ceraunia  ;  by  which  he  is  fuppofed  to  mean  the 
carbuncle  or  pyropus. 

CERBERA.  See  Botany  Index 
CERBERUS,  in  fabulous  hillory.  a  dreadful  three- 
headed  maftiff,  born  of  Typhon  and  Echidna,  and  pla- 
ced to  gi'.jid  the  gates  of  hell.  He  fawned  upon  thofe 
who  entered,  but  devoured  all  who  attempted  to  gel 
back.  He  wai,  however,  mallered  by  Hercules,  wdio 
dragged  him  up  to  the  earth,  when,  in   ftruggling,  a 
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foam   dropped   from   his   mouth,  which  produced  the     Ccrcde 
poiionoiis  iierb  called  aconite  or  tvolf'-s  tane.  I) 

Some  have  fuppofed  that  Cerbtrus  is  tiie  fyn;br.l  of  Cercalb. 
the  earth,  or  of  all-devouring  time  ;  and  that  its  tliree  —"v— 
mouths  reprefent  the  prtfuit,  paft,  and  future.  The 
vidory  obtained  by  Hercules  over  this  monfter  de- 
notes the  eonqueil  which  this  hero  acquired  over  his 
paflions.  Dr  Bryant  fu;ip;>fes  that  Cerberus  was  the 
name  of  a  ])lace,  and  that  it  fignified  the  temple  of 
the  Sun  ;  deriving  it  from  Kir  Ahor,  the  place  of  light. 
This  temple  was  called  alfo  Tor  Cnph-El,  which  was 
changed  to  Tf.»r.r>>..f  ;  and  hence  Cerberus  was  fup- 
pofed to  have  had  three  heads.  It  was  likewife  called 
Tor-Keren,  Turris  Regia  ;  whence  Tf,  KPtf^vof,  from  Tfwf, 
three,   and  ..rprvov,  head. 

CERCELE,  in  Heraldry  :  a  crofs  cercele  is  a  crofs 
which,  opening  at  the  ends,  turns  round  both  ways  like 
a  lam's  horn.      See  Cross. 

CERCIS,  the  Judas  tree.      See  Botany  Lidex. 
_  CERCOPITHECI,   in  Natvral  IliJlory,  the  name 
given  by  Mr  Ray  to  monkeys,  or  the  clafs  of  apes  with 
long  tails       See  Simia,  Mammalia  Index. 

CERDA,  John  Lewis  de  la,  a  learned  Jefu't  of 
Toledo,  wrote  large  commentaries  on  Virgil,  which 
have  been  much  clleemed  ;  alfo  feveral  other  works. 
He  died  in  164:5,   aged  So. 

CERDONIANS,  ancient  heretics,  who  maintained 
moll  of  the  errors  of  Simon  Magus,  Saturninus,  and 
the  Manichees.  They  took  their  name  from  their 
leader  Cerdon,  a  Syrian,  who  came  to  Rome  in  the 
time  of  Pope  Hyginus,  and  there  abjured  his  errors; 
but  in  appearance  only  ;  for  he  was  afterwards  con- 
victed of  perfifting  in  them,  and  accordingly  call  out 
of  the  church  again.  Cerdon  affcrted  two  principles, 
the  one  good  and  the  other  evil  ;  this  laft,  according 
to  him,  was  the  creator  of  the  world,  and  the  god  that 
appeared  under  the  old  law.  The  firft,  whom  he  call- 
ed unlnotvn,  was  the  father  of  Jefus  Chrift  ;  who,  he 
taught,  ivas  incarnate  only  in  appearance,  and  was 
not  born  of  a  virgin  ;  nor  did  he  fuffer  death  but  in 
appearance.  He  denied  the  refurreftion,  and  rejefted 
all  the  books  of  the  Old  Tcftamciit,  as  coming  from 
an  evil  principle.  Marcion,  his  difciple,  fucceeded 
him  in  his  errors. 

CEREALIA,  in  Antiquity,  feafls  of  Ceres,  inftitu- 
ted  by  Triptolemus,  fon  of  Celeus  king  of  Eleufine  in 
Attica,  in  gratitude  for  his  having  been  inftruded  by 
Ceres,  who  was  (uppofcd  to  iiave  been  his  nurfe,  in 
the  art  of  cultivating  corn  and  making  bread. 

There  were  two  fcafts  of  this  kind  at  Athens  ;  the 
ene  called  Elcufmia,  the  other  Thefmophoria.  See  the 
article  Eleusinia.  What  both  agreed  in,  and  was 
common  to  all  the  cerealia,  was,  that  they  were  cele- 
brated with  a  vvorld  of  religion  and  purity  ;  fo  that 
it  was  cfteemed  a  great  pollution  to  meddle,  on  thofe 
days,  in  conjugal  matters.  It  was  rot  Ceres  alone 
that  was  honoured  here,  but  alfo  Bacchus.  The  vic- 
tims offered  were  hogs,  by  reafun  of  the  wafte  they 
make  in  the  produfts  of  the  earth  :  wlietiier  there 
was  any  wine  offered  or  not,  is  matter  of  much  de- 
bate among  the  critics.  Plautus  and  Macrobius  feem 
to  countenance  the  negative  fide  ;  Cato  and  Virgil  the 
pofitive.  Macrobius  fays,  indeed,  they  did  not  ofl"er 
wine  to  Ceres,  but  muljiim,  which  was  a  compofition 
ot  wine  and  honey  boiled  up  together:  that  the  fa- 
S  f  2  crifiee 
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ciifice  made  on  the  2 lit  of  December  to  thafgojdefs 
:iiid  Hi-TciiIeB,  was  a  pregnant  fow,  together  with 
cakes  and  mulfum  ;  and  that  this  is  what  Viigil  means 
by  Mi/i  Baccho.  The  cercid'ni  pnfTed  from  the  G>ceks 
to  tlie  Romans,  who  held  them  for  eight  days  fuccef- 
livcly  ;  commencing,  as  generally  held,  on  the  fitth 
of  the  ides  of  April.  It  was  the  women  alone  who 
were  concerned  in  the  celebration,  all  drcfled  in  wiiite  : 
the  men,  likewife  in  white,  were  only  fpeflatorg. 
'I'hey  ate  nothing  till  after  fun  fet  ;  in  memory  of 
Ceres,  who  in  her  fcarch  after  her  daughter  took  no 
repalt  but  in  the  evening. 

After  the  battle  of  Cannas,  the  defolatlon  was  fo 
great  at  Rome,  that  there  were  no  women  to  cele- 
brate the  feaft,  by  reafon  they  were  all  in  mourning; 
fo  that  it  was  omitted  that  year. 

Cerealia,  in  Botany,  from  Cerer,  the  goddefs  of 
corn  ;  Linnaens's  name  for  the  larger  efculent  feeds  of 
the  graffes  :  thefe  are  rice,  wheat,  rye,  barley,  oats, 
millet,  panic  grafs,  Indian  millet,  holcus,  zizania,  and 
maize.  To  this  head  may  be  likewife  referred  dar- 
nel  f^/olium)  ;  which,  by  prep.iration,  is  rendered  efcu- 
lent. 

CEREBELLUM,  the  hinder  part  of  the  head. 
See  Anatomy  InJex. 

CEREBRUM,  the  brain.  Its  ftruaure  and  ufe 
are  not  fo  fully  known  as  fome  other  parts  of  the 
body  ;  and  different  authors  confider  it  in  various  man- 
ners. However,  according  to  the  obfervations  of  thofe 
moll  famed  for  their  accuracy  and  dexterity  in  anato- 
mical inquiries,  its  general  flrufture  is  as  given  in  A- 
NATOMY  Index. 

Dr  Hunter  obferves,  that  the  principal  parts  of  the 
medullary  fubftance  of  the  brain  in  idiots  and  mad- 
men, fuch  as  the  thalaml  nervorum  opticorum,  and  me- 
dulla oblongata,  are  found  entirely  changed  from  a  me- 
dullary  to  a  hard,  tough,  dark-coloured  fubftance, 
ibmetimes  refembling  white  leather. 

CEREMONIAL  (ceremoniak)  a  book  in  which 
is  prefcribed  the  order  of  the  ceremonies  to  be  obfer- 
ved  in  certain  aftions  and  occafions  of  folemnity  and 
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Ceres. 


pomp. 


The  ceremonial  of  the  Roman  church  is  call- 


ed ordo  Romanus.  It  was  publifhed  in  1516  by  the 
bifhop  of  Corcyra  ;  at  which  the  college  of  cardinals 
were  fo  fcandalized,  that  fome  of  them  voted  to  have 
the  author  as  well  as  book  burnt,  for  his  temerity  in 
cxpofing  the  facred  ceremonies  to  the  eyes  of  profane 
people. 

Ceremonial,  is  alfo  ufed  for  the  fet  or  fyflem  of 
rules  and  ceremonies  which  cuftom  has  introduced  for 
regulating  our  behaviour,  and  which  perfons  praflife 
towards  each  other,  either  out  of  duty,  decency,  or  ci- 
vility. 

Ceremokial,  in  a  more  particular  fenfe,  denotes 
the  manner  in  which  princes  and  ambafladors  ufed  to 
receive  and  to  treat  one  another.  There  are  endlefs 
difputes  among  fovereigns  about  the  ceremonial ;  fome 
endeavouring  to  be  on  a  level,  and  others  to  be  fupe- 
rior  ;  infomuch  that  numerous  fchemes  have  been  pro- 
pofed  for  fettling  them.  The  chief  are,  i.  To  accom- 
modate the  difference  by  compromife  or  alternation  ; 
fo  that  one  (hall  precede  now,  the  other  the  next 
time  ;  or  one  in  one  place,  and  tlie  other  in  another  : 
2,  By  feniorlty  ;  fo  that  an  elder  prince  in  years  (hall 
precede ,  a   younger,    without   any   other  diftindtion, 


'l^hefe  expedients,  however,  have  not  yet  been  accept- Ceremonial 
ed  by    anv,   except  fome  alternate  princes,  as  tluy  are 
called,   in  Germany. 

Ceremonial  is  more  particularly  ufed  In  fpeaking 
of  the  laws  and  re::^uLitions  given  by  Mofes  relating 
to  the  worfhip  ot  Gud  among  the  ancient  Jews.  In 
this  fenfe  it  amounts  to  much  the  fame  with  what 
is  called  the  Lcvitical  hiu>,  and  ftinds  contradiftln- 
gniflied  from  the  moral  as  well  as  jinlicial  law. 

CEREMONY,  an  all'emblage  of  leveral  adions, 
forms,  and  circnmllailces,  (ervlng  to  render  a  thing 
more  magnificent  and  folemn. 

In  1646,  M.  Ponce  pnblKhed  a  hillory  of  ancient 
ceremonies,  tracing  the  rile,  growth,  and  introduction 
of  each  rite  into  the  church,  and  its  gradual  advance- 
ment to  fuperltitlon  therein.  Many  of  them  were 
borrowed  from  Judalfm  ;  but  more  (iemlngly  from  Pa- 
ganifn.  Dr  Middleton  has  given  a  fine  difcourfe  on 
the  confonnity  between  the  Pagan  and  Popilh  cere- 
monies, which  he  exempllik's  in  the  ufe  of  Incenfe, 
holy  water,  lamps,  and  candles,  before  the  fhrlnes  of 
faints,  votive  gifts  or  offerings  round  the  (lirincs  of 
the  decealcd,  5:c.  In  cfleit,  the  altars,  images,  crolfes, 
procelTions,  miracles,  and  legends  ;  nay,  even,  tlie  very 
hierarchy,  pontificate,  religious  orders,  &J.  of  the  pre- 
fent  Romans,  he  fhows,  are  all  copied  from  tlieit>  hea- 
then ancellors. — We  have  an  ample  and  magnificent 
account  of  the  religious  ceremonies  and  culloiws  of  all 
nations  in  the  world,  reprefented  in  figures  dcfigiied  by 
PIcart,  with  hlftorlcal  explanations,  and  many  curioa& 
dlffertatlons. 

Mnjler  of  the  Cerkmoniks,  an  officer  inltituted  Iiy 
King  James  I.  for  the  more  honourable  reception  of 
ambafTadors  and  ftrangers  of  quality.  He  wears  about 
his  neck  a  chain  of  gold,  with  a  medal  under  the 
crown  of  Great  Britain,  having  on  one  fide  an  em- 
blem of  peace,  with  this  motto,  Beati  pacifici  ;  and  on 
the  other,  an  emblem  of  war,  with  Dieu  et  mon  droit; 
his  falary  is  ^ool.  per  annum. 

rJjJiftant  Majler  of  the  Ceremoni&s,  is  to  execute  the 
employment  in  all  points,  whenfoever  the  mafter  of 
the  ceremonies  Is  abfent.  His  falary  is  141I.  13s.  4d. 
per  annum. 

Miirjhai  of  the  Ceremonies,  Is  their  officer,  being 
fubordinate  to  them  both.  His  falary  is  lool.  per  an- 
num. 

CERENZA,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  in  the  Hither  Calabria,  with  a  bifhop's 
fee.   It  is  feated  on  a  rock.  In  E.  Long.  17.  5.  N.  Lat» 

39-  ^3- 

CERES,  a  pagan   deity,  the  inventor  or  goddefs- 

of  corn  ;   in  like  manner  as  Bacchus  was  of  wine. 

According  to  the  poets,  (he  was  the  daughter  of  Sa- 
turn and  Ops,  and  the  mother  ot  Proferpine,  whom 
(he  had  by  Jupiter.  Pluto  having  ftolen  away  Pro- 
ferpine, Ceres  travelled  all  over  the  world  In  quell  of 
her  daughter,  by  the  help  of  a  torch,  which  (he  bad 
lighted  In  Mount  jEtua. 

As  Ceres  was  thus  travelling  in  fearch  of  her  daugh- 
ter, (he  came  to  Celeus  king  of  Eltufis,  and  under- 
took to  bring  up  his  Infant  fon  Triptolemus.  Being 
defirous  to  render  her  charge  Immortal,  (he  fed  him 
in  the  day  time  with  divine  milk,  and  in  the  night  co- 
vered him  with  fire.  Celeus  obferving  an  unufual 
improvement  in  his  fon,  rcfolvcl  to  watch  his  nurfe  ; 
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to  which  end  he  hid  himfelf  in  that  part  of  the  houfe 
where  (he  ufed  to  cover  the  child  with  fiie  :  but  when 
lie  faw  her  put  the  infant  under  the  embers,  he  cried 
<)ut  and  diK-overed  hirnfclf.  Ceres  pniiiflied  the  cu- 
riofity  and  indifcrction  of  the  father  with  death.  Af- 
terwards (lie  taught  the  youth  the  art  of  fowiiig  corn 
and  other  fruits,  and  mounted  him  in  3  chariot  drawn 
by  winded  drapons,  that  he  might  traverfe  the  world, 
and  teach  mankind  the  ufe  of  corn  and  fruits.  After 
this,  having  difcovercd,  by  means  of  the  nymph  Are- 
thufa,  that  Proferpine  was  in  the  internal  regions,  fhe 
applied  to  Jupiter,  and  obtained  of  him  that  Profer- 
pine fhould  be  rellored,  on  condition  that  (lie  h.id  tailed 
ruthing  during  her  Hay  in  that  place  :  but  it  being 
difcovered,  by  the  information  of  Afcalaphus,  that,  as 
(he  was  walking  in  Pluto's  orchard,  (he  had  gathered 
an  apple,  and  had  tailed  of  fome  of  the  leeds,  (he  was 
for  ever  forbidden  to  return.  Ceres,  out  of  revenge, 
turned  Afcalsphus  into  an  owl.  At  length,  Jupiter, 
to  mitigate  her  grief,  permitted  that  Proferpine  Ihould 
pafs  one  half  of  the  year  in  the  i.ifernal  regions  with 
Pluto,  and  the  other  half  with  her  mother  on  earth. 

Cicero  fpeaks  of  a  temple  of  Ceres  at  Catanca  in 
Sicily,  where  was  a  very  ancient  ilatue  of  that  goddefs, 
but  entirely  concv-aled  from  the  fight  of  men,  every 
thing  being  performed  by  matrons  and  virgins. 

CERET,  3  town  of  France  in  RoulTilion,  with  a 
magnificent  bridge  of  a  fmgle  arch.  It  is  feated  near 
the  river  Tec,  in  E.  Long.  2.  ^6.   N.  Lat.  42.  23. 

CEREUS,  in  Botnny.     See  Cactus. 

CERIGO,  an  illand  in  the  Archipelago,  anciently 
called  Cylberea  ;  noted  for  being  the  birth-place  of 
Helen,  and,  as  the  poets  fay,  of  Venus.  At  prefent 
there  is  nothing  very  delightful  in  the  place  ;  for  the 
country  is  mountainous,  and  the  foil  dry.  It  abounds 
in  hares,  quails,  turtle,  and  excellent  falcons.  It  is 
about  50  mllcs  in  circumference,  and  had  formerly 
good  towns  ;  but  there  is  now  none  remaining  but 
that  which  gives  name  to  the  i(land.  This  is  llrong 
both  by  art  and  nature,  it  being  feated  on  a  craggy 
rock.  The  inhabitants  are  Greek  Chriftians,  and  fub- 
jeft  to  the  Venetians,  who  keep  a  governor  there, 
whom  they  change  every  two  years. 

CERINES,  a  town  in  the  ifland  of  Cyprus,  with  a 
good  cadle,  a  harbour,  and  a  bKhop's  fee.  £.  Long. 
33.  ^s-   N-  Lat.  3J.  22. 

CERINTHE,  MONEYWORT.     See  Botany /Wfx'. 

CERINTHIANS,  ancient  heretics,  who  denied 
the  deity  of  Jelus  Chrift. — They  took  their  name 
from  Cerinthus,  one  of  the  firft  herefiarchs  in  the 
church,  being  contemporary  with  St  John.     See  Ce- 

RINTHUS. 

They  believed  that  Jcfus  Chrift  was  a  mere  man, 
born  of  Jofeph  ard  Mary  ;  but  that,  in  his  baptilm, 
a  celellial  virtue  dtfccnded  on  him  in  form  of  a  dove  ; 
by  means  whereof  he  was  confccrated  by  the  Holy 
Spirit,  and  made  Chrift.  It  was  by  means  of  this  ce- 
lellial virtue,  therelore,  that  he  wrought  fo  many  mi- 
racles ;  which,  as  he  received  it  from  heaven,  quitted 
him  after  his  palTion,  and  returned  to  the  place  whence 
it  came  ;  fo  that  Jefus,  whom  they  called  z  pure  man, 
really  died  and  role  again  ;  but  that  Chrift,  who  was 
diftinguKhed  from  Jcfus,  did  not  fii(fcr  at  all.  It  was 
partly  to  refute  this  itiX  that  St  John  wrote  his  go- 
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fpel.       They  received  the  gofpel  of  St  Matthew,  to  Cwlnthu* 

countenance    their     dofli'ine     of    circumcifion,     from  _,     .'!.    , 
_,.„,,.  .  -r  >      ■  ,  -11  Certmcate. 

Chiilt  s  being  circumciled  ;  but  they  omitted  the  g'e- .  |. 

nealogy.      They  difcarded  the  cpiftles  of  St  Paul,    be- 

caufe  that  apollle  held  circumcifion  abolKhed. 

CERlN'i'HUS,  a  herefiarch,  cotemporary  with  the 
apoftlcs,  afcribed  the  creation  not  to  God,  but  to  an- 
gels. He  taught  that  Jefus  Chrift  was  the  fon  of  Jo- 
feph, and  that  circumcifion  ought  to  be  retained  under 
the  gofpel.  He  Is  looked  upon  as  the  head  of  the 
converted  Jews,  who  raifed  in  the  cliurch  of  Antioch 
the  tumult  of  which  St  Luke  has  given  the  hiftory  in 
the  )5th  chapter  of  the  Aft?.  Some  authors  afcribe 
the  book  of  the  Apocalypfe  to  Cerinthus  ;  adding,  that 
he  put  it  off"  under  the  name  of  St  John,  the  better  to 
authorlfe  his  reveries  touching  Chiift's  reign  upon 
earth  :  and  it  is  even  certain  that  he  publifhed  fome 
works  of  this  kind  under  the  title  of  /Apocalypfe.  See 
Apocalypse. 

CEROPEGIA.     See  Botany  Index. 

CERTHLA,  in  Ormihology,  the  creeper  or  ox- 
eye,  a  genus  belonging  to  the  order  of  pics.  See 
Ornithology. 

CERTIFICATE,  Trial  by,  in  the  law  of  Eng- 
land,  a  fpeclcs  of  trial  allowed  in  fuch  cafes  where  the 
evidence  of  the  perfon  certifying  is  the  only  proper 
criterion  of  the  point  In  dlfpute  *.  For  when  the  fact  *  See  Tria/".' 
in  queftion  lies  out  of  the  cognizance  of  the  court,  the. 
judges  muft  rely  on  the  folemn  averment  or  informa- 
tion of  perfons  in  fuch  a  ftation  as  aft"ords  them  the 
moft  clear  and  competent  knowledge  of  the  truth.  As  Blacljl. 
therefore  fuch  evidence,  if  given  to  a  jury,  muft  have  '-""'""*■ 
been  conclufive,  the  law,  to  fave  trouble  and  circuity, 
permits  the  faft  to  be  determined  upon  fuch  certificate 
merely.  Thus,  i.  If  the  Iffue  be  whether  A  was  ab- 
fent  with  the  king  in  his  army  out  of  the  realm  in  time 
of  war,  this  (liall  be  tried  by  the  certificate  of  the  ma- 
refchal  of  the  king's  holl  in  writing  under  his  feal, 
which  (liall  be  fent  to  the  juillces.  2.  If,  in  order  to 
avoid  an  outlawry,  or  the  like,  it  was  alleged  that 
the  defendant  was  in  prifon,  ultra  mare,  at  Bourdeaux, 
or  in  the  fervice  of  the  mayor  of  Bourdeaux,  this  (hould 
have  been  tried  by  the  certificate  of  the  mayor,  and 
the  like  of  the  captain  of  Calais.  But  when  this  was 
law,  thofe  towns  were  under  the  dominion  of  the 
crown  of  England.  And  therefore,  by  a  parity  of 
reafon,  it  fhould  now  hold,  that  in  fimilar  cafes  arifing 
at  Jamaica  or  Minorca,  the  trial  ftiould  be  by  certifi- 
cate from  the  governor  of  thofe  Klands.  We  alfo  find 
that  the  certificate  of  the  queen's  mcfrengers,  fent  to 
fummon  home  a  peerefs  of  the  realm,  was  formerly 
held  a  fufficient  trial  of  the  contempt  In  refufing  to 
obey  fuch  fummons.  3.  For  matters  within  the  realm  ; 
the  cuftoms  of  the  city  of  London  (hill  be  tried  by 
the  certificate  of  the  mayor  and  aldermen,  ccrtllied  by 
the  mouth  of  their  recouler,  upon  a  furrnife  from  the 
party  alleging  it,  that  the  cuftom  ought  to  be  thus 
tried;  elle  It  muft  be  tried  by  the  country  :  As,  the 
cuftom  of  diftribuiing  the  effcfts  ot  freemen  deceafed  ; 
of  enrolling  apprentices,  or  that  lie  who  is  free  of 
one  trade  may  ufe  another  ;  If  any  of  thefe,  or  other 
fimilar  points  come  in  iffue.  4.  I  he  trial  of  all  cuf- 
ton.s  anu  practice  ot  the  courts  (hall  be  by  certificate 
from  the  proj)er  uiEcers  of  thofe  courts  refpeiStlvely  ; 

aud  ' 
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and  \vr.:r.  return  was  manc^n  a  writ  hy  the  flicrifi"  or 
under  flu-riiT,  (hall  be  only  tried  by  his  own  certificate. 

CERTIORARI,  ia  l.a'iu,  a  writ  whieh  iffues  cut 
of  the  chancery,  diretled  to  an  inferior  court,  to  call 
up  the  records  of  a  caufe  there  depending,  in  order 
that  iuftice  may  be  done.  And  this  writ  is  obtained 
upon  complaint,  that  the  party  who  fecks  it  has  re- 
ceived hard  ufage,  or  is  not  hke  to  have  an  impartial 
trial  in  the  inferior  court.  A  certiorari  is  made  re- 
turnable cither  in  the  king's  bench,  common  pleas,  or 
in  chancery. 

It  is  not  only  ufed  out  of  the  court  of  chancery, 
but  likevvife  ont  of  the  king's  bench  ;  in  which  lall 
mentioned  court  it  lies  vhere  the  king  would  be  cer- 
tified of  a  record.  Indictments  from  inferior  court's, 
and  proceedings  of  the  quarter-feffions  of  the  peace, 
may  alfo  be  removed  into  the  king's  bench  by  a  cer- 
tior-iri  :  ai;d  here  the  very  record  mull  be  returned, 
and  not  a  tranfcript  of  it  ;  though  ufually  in  chancery, 
if  a  certiorari  be  returnable  there,  it  removes  only  the 
tenor  of  the  record. 

CERTITUDE,  confidered  in  the  thirgs  or  ideas 
which  are  the  objtds  of  our  undet  (landing,  is  a  ne- 
cefl'ary  agreement  or  difagrteraent  of  one  part  of  our 
knowledge  with  another  :  as  applied  to  the  mind,  it 
is  the  perception  of  fuch  agreement  or  difagreement  ; 
or  fuch  a  firm  well-grounded  alfent,  as  excludes  not 
only  all  manner  of  doubt,  but  all  conceivable  pofiibili- 
ty  of  a  miftake. 

There  are  three  forts  of  certitude,  or  afTurance,  ac- 
cording to  the  different  natures  and  circumftarccs  of 
things.  I.  A  phyfical  or  natural  certitude,  which  de- 
pends upon  the  evidence  of  fenfe  ;  as  that  I  lee  fuch 
or  fuch  a  colour,  or  hear  fuch  or  (uch  3  found  ;  nobo- 
dy queftions  the  truth  of  this,  where  the  organs,  the 
medium,  and  the  objeft,  are  rightly  difpofed.  2., Ma- 
thematical certitude,  is  that  arifing  from  mathematical 
evidence  ;  fuch  as,  that  the  three  angles  of  a  triangle 
are  equal  to  two  right  ones.  3.  Moral  certitude  is  that 
founded  on  moral  evidence,  and  is  frequeirtly  equiva- 
lent  to  a  mathematical  one  ;  as  that  there  was  former- 
ly fuch  an  emperor  as  Julius  Cxfar,  and  that  he  wrote 
the  commentaries  which  pafs  under  his  name  ;  becaufe 
the  hiftorians  of  thefe  times  have  recorded  it,  and  no 
man  has  ever  difproved  it  fince  :  this  affords  a  moral 
certitude,  in  common  fenfe  fo  great,  that  one  would  be 
thought  a  fool  or  a  madman  for  denying  it. 

CERTOSA,  a  celebrated  Carthulian  monaflery, 
in  tht  territory  of  the  Pavele,  in  the  dncliy  of  Milan, 
'four  miles  from  Pavia  :  its  park  is  fwrrounded  with  a 
wall  20  miles  in  circumference  ;  but  there  are  feveral 
fmall  towns  and  villages  therein. 

CERVANTES.     See  Saav^dra. 

CERVERA,  a  town  of  Spain  in  Catalonia,  feated 
on  a  fmall  river  of  the  fame  name,  in  E.  Long.  i.  9. 
N.  Lat.  41.  28. 

CERVIA,  a  fea  port  town  of  Italy,  in  Romagna, 
with  a  bifhop's  fee,  feated  on  the  gulf  of  Venice,  in 
E.  Long,  i^    5.  N.  Lat.  44.  16. 

CERVIv_AL  NERVES,  are  feven  pair  of  nerves,  fo 
called,  as  having  their  origin  in  the  cervix,  or  neck. 

Cbri'ICAi.  VeJJcls,  among  anatomifts,  denote  the  ar- 
teries, veins,  &c.  which  pafs  through  the  vertebra  and 
Kiufcles  of  the  neck  up  to  the  f!<ull. 
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CERVIX,  m  Anatomy,  properlv  denotes  the  hind 
part  of  the  neck  ■;  as  contradiftinguiihcd  from  the  fore 
part,  which  is  ca\\<:&  jugulum.,  or  the  throat. 

Cervix  of  the  Scapula,  denotes  the  head  of  the 
fhouldcr  blade,  or  that  upper  proccfs  whofe^wi/j  re- 
ceives the  head  of  the  humerus. 

Cervij:  of  ike  Uterus,  the  neck  of  the  uterus,  or  that 
oblong  canal  or  paffage  between  the  ir.ttrnal  and  exter- 
nal orifices,  which  receives  and  enclofes  ihe  penis  like  a 
(heath,  whence  it  h  alfo  called  Vagina. 

CERUMEN,  a  thick,  vifcous,  bitter,  excrementi- 
tious  humour,  leparated  from  the  blood  by  proper 
glands  placed  in  the  meatus  atiditorius,  or  outer  paf- 
fage of  the  ear. 

CERUSS,  WHITE  LEAD,  a  fort  of  calx  of  lead, 
made  by  expofing  plates  of  that  metal  to  the  vapour 
of  vinegar.      Sec  Chemistry  Ini!es. 

Cerufs,  as  a  medicine,  is  ufed  externally,  either  mix- 
ed in  ointments,  or  by  fprinkling  'it  on  old  gleeting 
and  watery  ulcers,  and  in  many  diieafes  oi  the  fkiii.  If, 
when  it  is  reduced  into  a  fine  powder,  it  is  received  in 
with  the  breath  in  infpiration,  and  carried  down  into 
the  lungs,  it  caufes  incurable  alUimas.  Iiiftances  of 
the  very  pernicious  efFei^s  of  this  metal  are  too  often 
feen  among  thofe  perions  who  work  lead  in  any  form, 
but  particularly  among  the  workers  in  white  lead. 

The  painteis  ule  it  in  great  quantities  ;  and  that  it 
maybe  aiforded  cheap  to  them,  it  is  generally  adul- 
terated with  common  whiting. 

CERVUS,  or  Deer,  in  Zoology,  a  genus  of  qua- 
drupeds belonging  to  the  order  of  Pecora.  See  Mam- 
malia Index, 

Ceri'Vs  Volans,  in  Natural  Hijlory,  a  name  given 
by  authors  to  the  flag  fly,  or  horned  beetle,  a  very 
large  fpccies  of  beetle  with  horns  floped,  and  fome- 
tliinjj  like  thofe  of  the  flasj. 

CERYX,  in  antiquity.  The  ceryces  were  a  fort  of 
public  criers  appointed  to  proclaim  or  publilh  things 
aloud  in  affemblies.  The  ceryx  among  the  Greeks 
anfwered  to  the  praco  among  the  Romans.  Our  criers 
have  only  a  fmall  part  of  their  ofBce  and  authority. 

There  were  two  kinds  of  ceryces,  cfvil  and  facred. 
The  former  were  thofe  appointed  to  call  affemblies, 
and  make  fdence  therein  ;  alfo  to  go  on  mefTages,  and 
do  the  office  of  our  heralds,  &c.  The  facred  ceryces 
were  a  fort  of  priells,  whofe  office  was  to  proclaim  fi- 
Icnce  in  the  public  games  and  iacrifices,  publifh  the 
names  of  the  conquerors,  proclaim  fealls,  and  the  like. 
The  prieilhood  of  the  ceryces  was  annexed  to  a  parti- 
cular family,  the  defcendanls  of  Ceryx,  fon  of  Eumol- 
pws.  To  them  it  alfo  belonged  to  lead  iolemn  vic- 
tims to  (laughter.  Before  the  ceremonies  began,  they 
called  filence  in  the  alfembly,  by  the  formula,  f.i;^i.^m- 
Ti  o-i>-E  Taf  i.-u  Atti'c  ;  anlwering  to  x\\e  favete Unguis  oi 
the  Romans,  When  the  fcrvice  was  over,  they  dif- 
milTed  the  people  with  this  formula,  a.^,  ofio-io  Ite, 
mijfa  efl. 

CESARE,  among  logicians,  one  of  the  modes  of 
the  fecond  figure  of  lyllogifms  ;  the  minor  propofitiou 
of  which  is  an  univerfal  affirmative,  and  the  other  two 
univerfal  negatives  :   thus, 

Ce    No  immoral-book/  ought  to  be  read  ; 
Sa    But  every  oblccne  book  is  immoral  ; 

Re  Therefore  no  obfcene  books  ought  to  be  read. 

CESENA, 


C     E     S  [3 

CESENA,  a  town  of  Romagna  in  Italy,  with  a 
bifliop's  f^e,  fiibjeift  to  the  pope,  and  feated  on  the 
river  Savio,   in  E.  Long.  12.  46.  N.  Lat.  .;4.  8. 

CESi'ITOS^E  pi-ANT/E  (from  cefpet,  turf  or  fud), 
are  thofe  pliints  which  produce  many  ilcms  from  one 
root,  and  thence  form  a  clofe  thick  carpet  on  the  fur- 
face  of  the  earth. 

CssPTOtM  Paludet,  turf  hogs. 

CESSATION,  the  aft  of  intermitting,  difcontinu- 
ing,  or  interrupting,  the  courfe  of  any  thing,  work, 
adlion,  or  tlie  h'kc. 

Cfssation  of  Arms,  an  armiftice  or  occafional  truce. 
See  Tkuce. 

V/hen  the  commander  of  a  place  finds  things  redu- 
ced to  an  extremity,  fu  that  he  muft  cllher  furrender, 
or  ficrifice  the  garrifon  and  inhabitants  to  the  mercy 
of  the  enemy,  he  plants  a  white  flag  on  the  breach, 
or  beats  the  cliaT.ade  ;  on  which  a  ceffation  of  arms 
and  hoftilisits  commences,  to  give  room  for  a  capitu- 
lation. 

CESSIO  BON-ORUM,  in  Scots  Law,  the  name  of 
thai  adtlon  by  which  an  infolvent  debtor  may  apply  for 
liberation  from  prifon,  upon  making  over  his  whole 
real  and  perfona!  cftate  to  his  creditors 

CESSION,  in  Law,  an  act  by  which  a  perfon  fur- 
lenders  and  tranfmits  to  another  perfon  a  right  which 
belonged  to  himftlf.  Ccfilon  is  more  particul.irly  uled 
in  the  civil  law  for  a  voluntary  furrender  of  a  pcrfon's 
effefts  to  his  creditors  to  avoid  imprifonment.  See  the 
article  Bankrupt. 

In  feveral  places  the  ceflion  carried  with  it  a  mark 
of  infamy,  and  obliged  the  perfon  to  wear  a  green 
cap  or  bonnet  ;  at  Lucca,  an  orange  one  ;  to  negleft 
this  was  to  forfeit  the  privileges  ot  the  Ceffion.  This 
was  originally  intended  to  fignify  that  the  ceffionary 
was  become  poor  through  his  own  folly.  The  Italian 
lawyers  deforibc  the  ceremony  of  ceffion  to  confifl  in 
ttriking  the  bare  breech  three  times  againfl:  a  ttone, 
called  Lapis  Vifiiperii,  in  prefence  of  the  judge.  For- 
merly it  confifted  in  giving  up  the  girdles  and  keys  in 
court :  the  ancients  ufing  to  carry  at  their  girdles  the 
chief  utenfils  wherewith  they  got  their  living  ;  as  the 
fcrivener  his  eferitoire,  the  merchant  his  bag,  &c. 
The  form  of  ceflion  among  the  ancient  Gauls  and  Ro- 
mans was  as  follows  :  The  ceffionary  gathered  up  dull 
I!!  his  left  hand  from  the  four  corners  of  the  houfe,  and 
Handing  on  the  thredioKl,  holding  the  doorpoft  in  his 
right  hand,  threw  the  dud  back  over  his  ftioulders ;  then 
ftripping  to  his  (hlvt,  and  quitting  his  girdle  and  bags, 
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he  jumped  with  a  pole  o»er  a  hedge;    hereby  letting     Ccflioii 
the  world   know  that   he  had  nothing  left,   and  that  II 

when  he  jumped,  all  he  was  worth  was  in  the  air  with  Ccterith^ 
him.      This  was  the  ceffion   in   criminal  matters.      In         ' 
civil  cafes,   it  was  fufficient  to  lay  a  broom,  a  fvvitch, 
or  a  broken  draw,  on  the  threfliold  :    this  was  called- 
chrenecrudii  per  ilurpillum  el  fejiucaw. 

Cessjon,  in  the  ecclefiafliciil  law,  is  when  an  ec- 
clefialbcal  perfon  is  created  a  bidiiop,  or  when  a  par- 
fon  of  a  paridi  takes  another  benefice,  without  difpen- 
fation,  or  being  otherwife  qualified.  In  both  thefe 
cafes  their  fird  benefices  became  void  by  cefiion,  with. 
out  any  refignation  ;  and  to  thefe  livings  that  the  per. 
fon  had,  who  was  created  bifhop,  the  king  may  pre. 
fent  for  that  time,  whofoever  is  patron  of  them  ;  and 
in  the  other  cafe  the  patron  may  prefent  :  but  by  dif- 
penfation  cf  retaindtr,  a  bidiop  may  retain  fome  or 
all  the  preferments  he  was  entitled  to  before  he  was 
made  bidiop. 

CESTRUM,  BASTARD  JASMINE.  Sce  BoTANY 
l7Uiex. 

CESTUI,  a  French  word,  fignifying  he  or  him, 
frequently  ufed  in  the  Englidi  law  writings.  Thus, 
Cefiui  qui  triijl,  a  perfon  who  has  lands,  fic.  commit- 
ted to  liim  for  the  benefit  of  another  ;  and  if  fuch  per- 
fon does  not  perform  his  trud,  he  is  compellable  to  it 
in  chancery.  Cejlui  qui  vie,  one  for  whofe  life  any 
lands,  &c.  are  granted.  Ce/lui  qui  ufe,  a  perfon  to 
whofe  life  any  one  is  infeoffed  of  lands  or  tenements. 
Formerly  the  feoffees  to  ufes  were  deemed  owners  of 
the  land,  but  now  the  pofieffion  is  adjudged  in  cefiui 
qui  vfs. 

CESTUS,  among  ancient  poets,  a  fine  embroidered 
girdle  faid  to  be  worn  by  Venus,  to  which  Homer 
alcribes  the  power  of  charming  and  conciliating  love. 
The  word  is  alfo  written  cejl'um  and  ceflon  :  it  comes 
from  K!fc<-,  a  girdle,  or  other  thing  embroidered  or 
wrought  with  a  needle  ;  derived,  according  to  Servi- 
us,  from  Kiwrnv,  pungere ;  whence  alfo  incejius,  a  term 
ufed  at  firlt  for  any  indecency  by  undoing  the  girdle, 
S:c.  but  now  redrained  to  that  between  perfous  near 
a  kin.      See  Incest. 

CETACEOUS,  an  appellation  given  to  the  fiflies 
of  the  whale  kind.      See  Cetology. 

CETE,  the  name  of  l.innxus's  feventh  order  of 
mammalia,  comprehending  the  Monodon,  Bal.ena, 
Physeter,   and  Delph  iNUS.      See  Cetology. 

CE  TERACH,  the  trivial  na;re  of  a  fpecies  of  A. 

SPLE.NIUM,       See  ASPLENIUM,    BoTANY  IluUx, 


CETOLOGY. 


Befini'ion     T  T^'^ER  this  general  title  is  comprehended  the  hi- 

cf  the  tiile.    y~J     rtory  of  that  divifiun   of  marine  animals,  which 

in  the  Linnoean  arrangement  conflitutes  the  feventh  or- 

^         der  of  the  clafs  mammalia.      This  is  the  order  cete  or 

Arrange-     luhales.      Ray  and  WiUoughby  have  included  this  or- 

ment  of       der  of  animals  under  the  clafs  of  fidics.      Ray,   in  his 

£ftc»  by      arrangenjent  of  filhes,  divides  them  into  two  principal 

feftions.      The  one  comprehends  thofe  fifties  which  are 

furuifned  with  lungs  for  rcfpiration  ;    and  the  other, 

thofe  which  breathe  by  means  of  gills,    and  may   be 


confidered  as  truly  fidies.     In  the  form.er  fection  ar? 
included  the  cetaceous  fidies  ;   and  the   reafons  which 
he  aifigns  for  arranging  them   in  this  manner  are,  that 
they  agree  in  external  form  wn'th  fidies  ;  that  they  are 
entirely  naked,  or  covered  only  with  a  fmooth  d<in  ; 
and  that  the^-  live  entirely  in   the  water,   and  have  all 
the  attions  of  fidies.     Although  this  tribe  of  animals qj  ^^jj.,;,5 
refemhles  fidies,   not   only  in   manners  and  habits,   bntbyLin- 
alfo   in   being  inhabitants  of  the  fame  element,    I.in-r.xni, 
iiaeus  thought  proper  to  ciafs  them  with  ll;e  mammalia* 
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on  account  of  the  fiiiiilarity  of  tlicir  internal  ftrufture, 
having  a  double  heart  and  wavra  blood,  and  refpiring 
Ike  them  by  means  of  liinrrs. 

Mr  Pennant,  in  his  IViitlfli  Zoology,  has  objefted 
to  the  clafilficatioii  of  cetaceous  animals  with  the  mam- 
malia, as  Linnieus  has  done,  becaufe,  "  to  have  pre- 
icrved  tbe  chain  of  beings  entire,  he  fays  that  Linnasus 
fliould  have  made  the  genus  pMct  or  fe.ils,  and  that  of 
the  Iric/'ccus  or  mr.nali,  immediately  precede  the  whale, 
ihofe  being  the  links  that  conneft  the  mammalia  or 
quadrupeds  with  the  fifh  ;  for  the  feai  is  in  refpecl  to 
its  legs  the  moil  imperfetl  of  the  former  clafs  ;  and  in 
the  manati  the  hind  feet  coalefce,  aiTuming  the  form 
of  a  broad  horizontal  tail."  On  this  account,  Mr  Pen- 
nant has  arranged  the  cetaceous  order  of  animals  un- 
der his  clafs  offiflies,  inirluding  them  under  the  firft 
divifion  of  that  clafs.  For  the  fame  reafons  we  have 
feparated  them  from  the  clafs  of  fi(hes  ;  but  although 
they  refemble  the  quadrupeds,  which  compofe  chiefly 
the  clafs  mammalia,  in  being  warm-blcoded,  and  in 
the  funftlons  of  circulation  and  refplration  ;  yet,  as 
they  pofFefs  charaftcrs  fo  totally  dillltiCl  from  any  of 
the  mammalia,  we  judged  it  more  natural  to  feparate 
them  alfo  from  this  clafs,  and  to  treat  of  them  in  the 
prefent  article.  This  tribe  of  animals  is  alfo  entitled 
to  a  feparate  treat ife,  both  on  account  of  the  intereft 
to  be  derived  from  their  natural  hiftory,  and  on  ac- 
count of  their  importance  in  a  commercial  view. 

The  hiftory  of  cetaceous  animals,  as  well  as  that  of 
the  other  inhabitants  of  the  ocean,  cannot  be  expefted 
to  be  complete.  They  are  beyond  the  reach  of  the 
naturalift,  from  the  nature  of  the  element  in  which 
they  live  ;  and  even  when  he  is  favoured  with  a  tran- 
fient  glimpfe,  the  rapidity  of  their  motions  precludes 
the  poffibility  of  obtaining  much  accurate  knowledge 
of  their  manners  and  habits.  But  the  abode  of  the 
whale  is  the  mofl.  inacccHible  parts  of  the  ocean.  The 
frozen  regions  cf  the  north  and  fouth  are  his  chief  re- 
treat—  regions  fo  inhofpitable,  as  to  forbid  the  ap- 
proach  of  the  mop;  hardy  naturalift  with  all  his  zeal 
and  ardour,  and  to  be  vifited  only  by  the  adventurous 
fiftierman,  prompted  by  the  hope  of  gain.  To  the  lat- 
ter, chiefly,  we  are  indebted  for  what  knowledge  we 
poflefs  of  this  tribe  of  animals.  And  from  men  who 
had  a  very  different  objeft  in  view,  who,  in  this  ha- 
zardous trade,  had  to  ftruggle  with  the  fevercft  fea- 
fons,  in  a  climate  where  the  rigour  of  winter  rarely 
relaxes,  information  on  this  fubjeft  could  neither  be 
accurate  nor  extenfive.  This,  however,  was  the  prin- 
cipal fource  from  which  the  earlier  writers  on  this  de- 
partment of  natural  hiftory  derived  their  information. 
Such  were  Sibbald,  Martens,  Dudley,  Klein,  and  An- 
derfon,  who  compofed  their  defcriptions  from  the  re- 
lations and  memoirs  which  were  communicated  to  them 
by  fifhermen  and  voyagers.  Hence  have  originated 
thofe  erroneous  and  inaccurate  details  which  have  been 
introduced  into  the  works  of  naturalifts. 

The  name  of  Cele,  as  the  word  which  is  derived 
from  the  Greek  language  originally  fignities,  was  given 
indifcriminately  to  all  marine  animals  of  extraordinary 
fize.  It  has  been  limited  by  later  naturahfts  to  that 
tribe  of  filhes  which  are  diftinguilhed  from  other  fifhes 
by  the  functions  of  refpiration  and  circulation,  and  by 
being  viviparous.  Thefe  are  now  included  under  the 
general  term  cetaceout  filhes.      Befide  the  difcrimina- 
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tlve  marks  of  refpiration,  circulation,  and  being  vivi-  Cbflifica- 
parous,  others  may  be  mentioned.  In  the  cetaceous  '""'  *■=• 
iiihes   the  fl:in   is  not    covered  with   fcales  as   in  other  '' 

fiflies  ;  there  are  one  or  two  orsiices  in   the  upper  pirt  Different 
of  the  head  for  difcharging  water  ;    tlie    lateral   finsfn'm  oilier 
are  furnilhcd  with  articulations  as  in  the  huinan   haiid,*^"'"-'* 
and  the  tall   is  horizontal.     Tliere   is  another  rem.uk- • 
able  difference  bttwecn  the  cetaceous  and  other  fi(hes, 
in  the  greater  quantity  of  blood,  anj  the  thick  cover- 
ing  of  fat   or  blubber,    for  which  the   former   are  dif- 
tir.guifhed.      And  conlidering  the  temperature  of  the 
climate,   and  the  element  in  which   thefe  animals  live, 
thi.--  lecms  to  be  a  wife  and  neceffary  proviilon    of  na-        ,, 
ture.    The  great  quantity  ot  blood  produces  a  greaterand  qua^»- 
degree  of  heat,  and  the  fpongy  porous  mafs  of  blubber, '''y  "" 
being  from  its  nature  a  flow  conduclor  of  heat,  is  an  ex-  °-'"'"- 
ceUent  defence  againll  the  rigour  of  the  fcafons  in  the 
polar  regions. 

In  the  following  treatife,  we  propofe  to  lay  before 
our  readers,  ift,  'Ihc  Clafiitication  and  Natural  Hifto- 
ry of  Cetaceous  Fifhes  ;  2d,  Their  Anatomy  and  Pliy- 
fiology  ;  and,  laftly,  The  Hiftory  of  the  Whale  Fi(h- 
ery  as  an  objeft  of  trade.  Thefe  (hall  be  the  fubjctts 
of  three  Chapters. 

Chap.  I.   Of  the   Classification  and  Natural  His~ 
tory  of  Cetaceous  Fishes. 

Cetaceous  filhes  have  been  divided  into  four  claffes,  Claffesfour, 
the  charattcrs  of  which  are  tajcen  from  the  want  of 
teeth,  from  the  ftrufture  of  the  teeth,  and  from  their 
pofition  In  one  or  both  jaws.  The  following  table  ex- 
hibits the  charatlers  of  thefe  clalTes,  with  a  tranflation 
oppollte  for  the  fake  of  the  Englilh  reader. 

ift,  Bal/ENA,  or  IVhak. 
Dentium  loco  lamina  corner  ,  In  place  of  teeth  there  arc 
in  maxilla  fuperiore.  I       horny  plates  In  the  up- 

I       per  jaw. 

2d,  MoNODON,  or  Unicorn  Ft/h. 


Den !  vnicus  aut  duo  in  par- 
te antica  maxilld:  fuperio- 
ris  horixontariler  exjerli. 


One  or  two  teeth  horizon- 
tally inferted  in  the  an- 
terior part  of  the  upper 
jaw. 

3d,  Physeter,  or  Spermaceti  Whale. 
Denies  vert  in  maxilla  infe-     Teeth  in  the   lower  jaw, 
rtore  ;  aliquot  vera  plant,  but    fcarcely   confpicu- 

•vix  confpicui    in  maxilla  ous  in  the  upper  jaw. 

fuperiore. 

4th,  Delphinus,  or  Dolphin. 
Denies  in  utraque  maxilla.     \  Teeth  in  both  jaws. 

Each  of  the  four  claffes  which  we  have  now  enume- Genera, 
rated   and   charafterized,  comprehends    only    a  fingle 
genus,  the  charadlers  of  which  are  as  follows  : 

Generic  Cbaracters. 


ill  Genus,  BAL.SNA  or  Whale. 

The  upper  jaw  is  furnlfh- 
ed  with  horny  plates  in 
place  of  teeth,  and  there 
are  two  blow-holes  on 
the  top  of  the  head. 

2d, 


Maxilla   Juperior    denlium 
loco,  laminis  cornels    in- 
Jlruda  ;  fflula  duplex  in 
vertice. 
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Ckffifica- 
tion,  &c. 


2d  Genus,  Monodon,  or  Uniccm  Fi/l.u 

In  the  anterior  part  of  the 
upper  jaw  there  is  one 
or  two  teeth  which  are 
eitlier  ftraight  or  cur- 
ved, long  or  fhort  ;  the 
fpout  in  the  back  part 
of  the  head. 


Dens  vnkus  aut  duo,  longi 
aut  brevts,  reSi  vel  re- 
curvl,  in  parte  aniica 
jncixilla  fuper'wris  exfer- 
tl  ;  jlftula  in  occipite. 


3d  Genus,  Physeter,  or  Spermaceti  IVhale. 

Denlet  vert  el  vifitiles  in 
WJxilla  inferiore,  In  qui- 
ItiJJam  vera  maxilla  fti- 
perior  iJenlihus  plants 
I'ix  confpicuis  injlruda  ; 
Jijiufa  ill  angulo  Juperiore 
rojlri, 

4th  Genus,  Delphinus,  or  Dolphin 


The  teeth  dillinftly  feen 
in  the  lower  j;nv,  but 
fjarcely  vifible  in  the 
upper  jaw;  the  fpout  in 
the  upper  part  of  the 
forehead. 


Maxilla  liiraque    dentata  ; 
Jijlula  infronte. 


Both  jaws  are  furnifhed 
with  teeth;  the  fpout  in 
tlie  forehead. 


Class  I.  BALjENA. 

Genus  tft,  BaljEna,  or  Whale. 
16 
Generic  The  body  is  naked,  elliptical,  or  of  an  oblong  coni- 

caaradrers.  (.gj  fljjpe^  and  of  a  black  or  brownilh  colour. 

The  head  is  very  Jong,  laterally  comprefled,  and  di- 
minifhing  towards  the  beak.  The  opening  of  the  mouth 
is  very  large.  The  jaws  are  nearly  equal,  and  without 
teeth  ;  but  in  place  of  teeth,  the  upper  jaw  is  furnifh- 
ed  on  both  fides  with  horny  plates,  tranfverfely  dif- 
pofed.  The  lower  jaw  is  anteriorly  of  an  oval  or 
roundifh  form,  broader  than  the  upper  jaw,  and  having 
a  furrow  on  the  margin  for  receiving  the  horny  plates. 
The  eyes  are  fmall  ;  they  are  placed  near  the  infertion 
of  the  lateral  fins.  The  ears  are  alfo  fmall,  and  are 
lituated  behind  the  eyes. 

In  fome  of  the  fpecies  the  anterior  part  of  the  body 
IS  plicated  or  folded  underneath. 

The  penis  is  enclofed  in  a  (heath.  The  female  is  fur- 
niflied  with  two  mammx  ;  and  the  organs  of  generation 
are   placed   between  them.      Beliind  them  is  the  anus. 

There  are  three  or  four  fins  ;  two  lateral  fins,  one  at 
the  extremity  of  the  tail,  which  is  placed  horizontally. 
The  doifal  fin  is  often  wanting. 

*  Species  luhich  have  no  Dorfal  Fin. 

Plate  CXL.    I.  BaLjENA   Mysticetus,   tTie  Greenland,  or  large 
fig.  I.  IVhalelone  IVliale. 

French,  Baleitte  Franche,  Baleine  de  grande  Inie ; 
Spaniards,  Valleiia  ;  IV lialljfefch ,  by  the  Germans; 
Whallvifch,  Dutch  ;  Hmiffch,  SletLack,  by  the  Nor- 
wegians ;  Hviiljijh,  by  the  Swedes  ;  Slittheback, 
Sandhual,  by  the  Danes  ;  Vutiijlalr,  by  the  Iceland- 
ers ;  and  Arhek,  Arbavirlfoak,  by  the  Greenlandtrs. 

CharaiJlcrs        In  this  fpecies  the  jaws  are  nearly  of  equal  lengtli  ; 

the  lower  is  of  an  oval  form,  and  broad  in  the  middle  ; 

,        the  back  is  fpotted,  black  and  white. 

Defcrlption.      This   is   tlie  largeft  of  animals  known.      The  body, 

from  a  fide-view,  appears  of  an  elliptical  form.  The  head 
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is  very  nearly  equal  to  one-third  of  the  whole  length  Claflifica- 
of  the  body.      It  is  as  it  wtre  compofed  of  two  inclined  """'  ^'^'  ^ 
planes  joined  together  under  a  larger  or  fmaller  angle,         ' 
has  fomething  the  appearance  of  the  roof  of  a  fmall  . 
houfe.  10 

In  the  middle  of  the  line  formed  by  the  junflion  ofBlow-nolc!> 
the  two  inclined  planes,  there  rifcs  a  large  tubercle,  in 
which  are  fituated  the  fpouts  or  blow. holes  oppofite  to 
each  other,  and  curved  in  the  (hapeof  the  letter  S.  The 
jaws  are  nearly  equal  in  length  ;  the  lower  is  broader 
towards  the  middle  of  its  length  than  the  upper  ;  and 
befides,  it  fpreads  out  and  has  membranous  coverings, 
which  terminate  in  a  broad  deep  furrow,  which  is  de- 
flined  to  receive  the  horny  teeth  of  the  upper  jaw. 
When  the  jaws  are  clofe,  the  opening  of  the  mouth 
folds  upwards  towards  the  orbit  of  the  eyes,  and  ex- 
kibits  by  its  infleftlon  the  curved  form  of  a  fickle. 

The  want  of  teeth  is  fupplied  by  about  500  horny  whaJtboncr 
laminse.  This  is  the  fubllance  called  •whaklane.  They 
are  attached  to  the  upper  jaw  on  both  fides,  and  fup- 
ported  at  the  bnfe  by  a  kind  of  bone  which  extends  the 
whole  length  of  the  roof  of  the  mouth.  They  are  ar- 
ranged tranfverfely,  and  in  an  oblique  direftion.  Each 
of  them  is  from  three  to  five  feet  long,  is  thicki.il  at 
the  bafe,  tapers  towards  the  point,  is  a  little  curved, 
and  terminates'  in  a  fringe  of  long  hair  which  hangs 
about  the  tongue.  Towards  the  two  extremities  of 
each  row,  there  are  befides  many  other  fmall  laminx, 
which  are  of  a  fquare  form,  of  the  thicknefs  of  a  writing 
quill,  and  about  four  inches  long.  Thefe  latter  are 
arranged  in  the  fame  dirc£iion  as  the  former  ;  but  are 
of  a  fofter  fubllance,  and  do  not  come  fo  clofe  to  each 
other. 

The  tongue  is  foft  and  fpongy,  (Irongly  attached  fo  Tongue, 
the  lower  jaw,  and  rounded  at  the  extremity.     On  the 
upper  fide  it  is  white,   but   on  the   fides   it    is  marked 
with  black  fpots.     It  is  often  10  feet  broad  and  18  feet 

long-  aj 

The  eyes  are  placed  very  low,  at  the  broadefl  part  of  Eyei. 
the  head,  juft  above  the  angles  of  the  mouth,  and  very 
near  the  origin  of  the  lateral  fins.  They  nre  furnifhed, 
as  the  means  of  defence,  with  eyelids  and  cyelaihes  ;  and 
referable  in  form  and  magnitude  thofe  of  an  ox.  The 
ci-yftalline  lens,  which  is  white  and  tranfparent,  is  not 
larger  than  a  pea.  The  external  organ  of  hearing, Ear. 
confifts  of  a  fmall  hole  of  the  diameter  of  a  quill,  which 
is  placed  immediately  behind  the  eyes, 

The  back  form,«  a  gentle  curvature  from  the  tuber- 
cle on  the  top  of  the  head  ;  towards  the  middle  of  the 
trunk  it  is  again  elevated,  and  then  tapers  gradually 
to  the  tail.  I'he  lower  part  of  the  body  diminifhes  in 
tlie  fame  proportion.  The  lateral  fins  iiave  their  origin  fin,.** 
near  the  angle  of  the  mouth.  They  are  two  large 
thick  mafies,  of  an  oval  irregular  form,  and  are  often 
10  feet  long.  The  tail  fi[i  is  divided  into  t\»o  oval 
flefhy  lobes,  which  terminate  In  a  point. 

The  male  Is  furniflied  with  a  penis  which  Is  eight 
feet  long,  and  furroundcd  with  a  double  fia'n,  wln'ch 
gives  it  fomething  of  the  appearance  of  a  knife  in  its 
{heath.  The  female  has  two  mammce,  which  are  placed 
on  each  fide  of  the  organs  of  generation. 

The  Hfin  of  the  whale  is  divided  into  the  cpidermisskinf'^ 
or  fcarf-fl<in,  the  true  Ikin,  the  fat  «r  blubber,  and  the 
mufclc  or   fledi.     The  epidermis  Is  aa  thin  as  parch- 
T  t  mei;t, 
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ment,  and  very  eafi'y  feparated,  when  the  procefs  of 
putrefaillon  liril  cotnmences.  The  true  {liin  is  aii  inch 
thick,  and  covers  a  Jayer  of  fat  of  i  5  inches. 

The  back  of  the  whale  is  iifually  of  a  fine  black, 
marked  wiih  vvliitifh  rays,  which  have  fume  refcm- 
blaijce  to  the  veins  of  wood  ;  and  in  the  thickcft,  as  well 
as  the  finell  of  thefe  traces,  there  pafs  other  veins  of  a 
dirty  white.  This  mixture  of  colouis  prefcnts  an  a^nee- 
able  appearance,  efpccially  when  the  back  of  the  filh  is 
illuminated  with  the  rays  of  the  fun.  The  diHerent 
changes  of  colour  froin  wliite  to  yellow  then  exhibit 
the  fplendour  and  brilliancy  of  hlvcr. 

The  under  part  of  the  trunk,  and  of  the  lower  jaw, 
is  of  a  bright  white.  But  thefe  colours  arc  fuhjeft  to 
coniiderablc  variation,  according  to  the  age  of  the  fifh. 
Some  have  been  obfervcd  to  be  entirely  black  ;  others 
fpotted  willi  white,  yellow,  and  brown.  Martens  afTures 
us,  that  he  oblerved  on  the  tail  of  a  whale,  the  num- 
ber 1222,  as  neatly  traced,  as  if  it  had  been  executed 
by  the  hand  of  a  painter.  But  probably  the  refem- 
biance  to  thofe  figures  was  helped  out  by  the  aid  of 
farcy. 

Ellis  and  fome  other  naturallfts  affert,  that  the  wh.ile 
is  found  perfcttlv  white  in  the  wcftern  parts  of  the 
northern  ocean.  It  is  not  uncommon  to  fee  the  young 
whale  fpotted  with  brown  ;  and  old  whales  marked 
on  the  back  with  a  tranfverfe  band,  which  extends 
to  the  belly.  Sometimes,  however,  the  fpots  ob- 
fervtd  on  the  whale  have  been  undoubtedly  occa- 
fioned  by  wounds  ;  for  it  is  certain,  that  a  white  fear 
always  remains  on  the  place  which  has  been  wound- 
ed. 

The  fize  of  the  whale  has  not  been  very  accurately 
afcertained.  Some  have  been  taken  of  80,  and  even 
of  ICO  feet  long,  and  almoft  as  much  in  circumference. 
The  female  is  in  general  larger  than  the  male.  The 
period  of  pregnancy  is  nine  or  ten  months  ;  and  one, 
very  rarely  two,  is  brought  forth  at  a  time.  The  young 
whale  is  20  feet  long  at  birth. 

i'his  fpecies  of  whale  is  very  common  towards  the 
north  pole,  in  the  feas  of  Greenland  and  Spitzbergen, 
and  efpecially  in  that  part  of  the  arftic  fea  which  lies 
under  the  76th  degree  of  latitude. 

The  principal  food  of  the  whale  is  a  fpecies  of 
helix  and  different  fpecies  of  a£linise.  It  is  not  a  lit- 
tle furpriUng  that  the  whjile  of  fuch  immenfe  fize, 
fhould  feed  on  fuch  fmall  animals,  and  Ihould  acquire 
fuch  a  quantity  of  fat  as  to  yield  above  150  tons  of 
oil.  But  according  to  the  teftiraony  of  thofe  employed 
in  the  whale  fifhery,  thefe  worms  a'-e  found  in  fuch 
abundance  in  the  feas  about  Spitzbergen,  that  the 
whale  has  only  to  open  his  mouth  to  receive  thoufands 
at  once,  and  then  rejefting  the  water  through  the 
fringe  or  beard  attached  to  the  jaws,  thefe  little  ani- 
mals remain  behind,  taken  as  it  were  in  a  net.  And 
indeed,  there  feems  to  be  a  wife  provifion  of  nature 
for  the  fubfiftence  of  this  monftrous  animal,  in  impref- 
fing  on  thefe  worms  and  iiifcfts,  which  are  to  be  his 
food,  a  kind  of  inlllnft,  which  guides  them  to  fpoit 
about  the  fringes  of  the  jaws,  in  the  very  gulf  »phlch 
is  to  fwallow  ttem  up.  Linn<eus  fays  that  tlrewhale 
alfo  feeds  on  medufte.  But  to  this  it  has  been  ob- 
jefted,  that  the  medufae  are  not  in  fufScient  abundance 
,jsn  the  nouUera  feas,  to  furnifh  the  neceflary  q^uantity 


Ciaffifica- 
ti'in,  &c- 


of  food  for  fo  large  an  animal.  It  fcems  not  improbabk, 
however,  that  the  nicdufa:  as  well  as  the  adliuix  may 
form  part  of  its  food.  ' 

The  excrement  of  the  whale  has  fome  degree  of 
folidity,  and  it  is  of  a  yellow  colour  approaching  fome- 
what  to  the  colour  of  faffron.  30 

The   whale  fiOiery,    or   rather  it   might   be   termed'^""-'")'"'' 
.1         T     r       r     1  LI  II-  c  ^'^  •      •  the  tirccu» 

the  chale  or  the  whale,  conliitutes  one  01  the  P"i''<^''ijnd-rs. 
pal  occupations  of  the  inhabitants  of  Greenland.  The 
capture  of  a  fuigle  whale  is  fufliclent  for  the  fubfif- 
tence of  a  whole  family  for  a  long  time.  The  fieth  is 
eaten  raw,  baked,  or  after  being  half  rotten,  or  dried 
ill  the  heat  of  the  fun  ;  and  according, to  Horreboiv, 
it  has  a  very  good  tafte.  'i  he  Ikin,  the  tail,  and  the^,  •»' 
fins,  undergo  no  kind  of  preparation  ;  for  it  feems 
thefe  parts  furnifh  in  the  raw  flate,  a  very  delicate 
morfel  to  the  Greenlandtrs,  The  fat  is  either  eaten, 
or  burnt  for  the  purpofe  of  giving  light.  The  mtei- 
tines  are  employed  to  fliut  up  the  doors  and  windows 
of  their  habitations  ;  and  the  tendons  furnifh  thread 
for  fewing,  or  for  the  conftruclion  of  nets.  Of  the 
bones  the  Greenlanders  make  flools  or  chairs,  and  in- 
ilruments  that  are  ufed  in  hunting  and  fifhing.  The 
befl  lines  are  made  of  the  hair  that  terminates  the 
lioiny  plates  of  the  upper  jaw. 

The  following  are  the  dimenfions  of  a  whale  taken 
towards  the  north  pole,  and  recorded  by  M.  de  Pages 
in  the  account  of  his  voyage  round  the  world. 

Feet.  Inches- 
Total  length,  48      O 
Circumference  of  the  kead,  which  is  the 

thickell  part  of  the  body, 
Length  of  the  head  about 
Length  of  the  jaw-bones, 
Diameter  of  the  orbit  of  the  eyes. 
Opening  of  the  eyelids, 
Ditlance  of  the  eyes  from  the  opening  of 

the  breathing  holvs. 
Length  of  the  cavity  which  includes  the 

penis, 
Depth  of  this  cavity, 
Ditlance  of  this  cavity  from  the  anus,- 
Dlameter  of  each  mamma. 
Length  of  the  papilla. 
Diameter  of  it 
Diftance  of  the  two  lobes  of  the  tail  fin, 

about 
Depth  of  the  hollow  which  feparates  the 

two  lobes,  2     6 

Length  of  the  lateral  fins,  8     o 

Breadth  of  the  fame,  about  7     O 

2.  BALiENA  Gi.KCiM.\%,  Iceland  Whak. 

Frertch,  Le  Nord  Caper,  Baleine  de  Sarde  ;   German, 
Nordkaper ;   Norwegian,  Sildqual,  Nordkaper. 

In  this  fpecies,  the  jaws  are  nearly  of  equal  length.  ^P'^'^^ 
The  under  jaw  is  rounded,   and  broader  towards  the 
middle  of  its  length.      There   is  no   dorfal   fin.      The 
back  is  whitiih.  ^^ 

The  Iceland   whale  dlffei-s  from  the  former  only  inBodyt 
the  colour  and  dimenfions   of  the   body.     The  head 
and  horny  laminae  of  the  upper  jaw  are  much  fmaller. 
The  trunk,  of  the  body  is  more  flender,   and   is  of  a 
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ClafiifK.'-  light  brown  colour.     It  has  been  obfcrved,  tliat  the 
*"'"-^^  lawer  jaw  of  tin's  fpecies  is  more   elongated  and  round- 

'  er  than  tliat  of  the  common  whale. 

Mode  of  As  it  is  very  dangerous  to  harpoon  this  fpeci'es  of 

takinii  liy  whale,  on  account  of  its  extreme  agility,  it  is  men 
the  Uelan-  tioned  by  Andevfon,  that  the  Icelanders  have  a  very  in- 
genio\is  method  of  taking  it.  When  they  perceive  the 
■whale  in  chafe  of  tlie  herrings,  they  inftantly  launch 
their  canoes  furnirtu'd  with  harpoons,  fpears,  and  knives, 
nnd  endeavour  to  get  between  the  whale  and  ocean. 
They  continue  the  purfuit  by  rowing,  and  approacli  as 
near  as  poflible.  If  the  wind  blow  towards  the  fliorc, 
they  pour  on  the  fea,a  qnantityof  blood, withwhichthey 
are  always  provided,  and  as  it  is  carried  by  the  waves 
to  the  coaft,  they  endeavour  to  direA  it  as  near  to  the 
fhore  as  they  can.  The  whale  perceiving  himfelf  pur- 
fued  attempts  to  regain  the  ocean,  but  when  he  ap- 
proaches the  blood  he  is  alarmed,  and  rather  than 
fwim  acrofs  it,  he  makes  his  efcape  to  the  fliores,  where 
he  often  throws  himfelf  on  the  rocks.  But  if  the 
wind  blow  from  the  land,  .the  fifliermen  endeavour  to 
get  between  the  whale  and  the  ocean,  as  in  the  other 
cafe  ;  and  when  he  attempts  to  make  for  the  deep, 
they  throw  (lones  from  their  canoes,  and  Ihout  and 
make  a  noife,  fo  that  the  whale  is  terrified  and  is  dri- 
ven on  (hore.  This,  however,  is  contradifted  by  Hor- 
rebow,  who  remained  two  years  in  Iceland,  and  had 
good  opportunities  of  being  well  informed  of  every 
thing  relating  to  the  whale-filhery.  He  fays,  that  the 
Icelanders  are  neither  hardy  enough  to  make  this  ha- 
zardous attempt,  nor  fo  fortunate  or  dexterous  as  to 
take  the  whale  fo  eafily.  The  only  method  which  is 
pradlifed  there,  he  fays,  is  the  following  ;  When  the 
boat  approaches  the  whale,  tlie  harpooner  difcharges 
his  harpoon,  and  the  boat  inftantly  retreats.  The 
harpoon  is  known  by  having  the  mark  of  the  pro- 
prietor, and  when  the  whale  has  been  fuccefsfuUy 
wounded,  he  dies  and  is  thrown  afhore.  A  certain 
portion  belongs  to  the  perfon  who  was  fo  fortunate  as 
to  inflift  the  wound,  and  the  remainder  is  claimed,  ac- 
cording to  a  law  of  the  country,  as  the  right  of  the 
perfon  on  whofe  property  he  lands.  According  to 
this  author,  this  is  the  whole  art  praftiled  by  the  in- 
habitants  of  Iceland  in  the  whale-filhery. 

The  Iceland  whale  yields  only  from  lo  to  30  tons 
of  blubber. — The  food  of  this  whale  confifts  of  fome 
fpecies  of  helix,  mediife,  and  herrings. 

This  whale  inhabits  the  northern  ocean,  about  the 
coafts  of  Norway  and  Iceland. 

Klein  has  made  two  varieties  of  this  whale,  diftin- 
guilhing  them  by  names  derived  from  that  part  of  the 
ocean  where  they  are  found.  i.  Var.  Aujiral'ts,  which 
is  found  in  the  fouthcrn  ocean,  has  the  back  very  flat. 
2.  Var.  Occident  alts,  found  in  the  weftern  ocean,  which 
has  the  back  more  elevated.  The  fame  naturalill  lias 
diftinguilhcd  the  Baleena  glacialis  by  the  name  borealis. 

•*   Species  luhich  have  a  Fin  or  Bunches  on  the  Back. 

3.  Bal«na  Physalus,  or  Fin- Fi/h. 

French,  Le  Gibbar ;  German,  Finnjlfch ;  Dutch,  Vin- 
•aijch  ;  Norwegian,  Ror-hual,  Finnefji  ;  Green- 
land, Tummilik  ;   Iceland,  HunfutaLs. 
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of  the  upper  jaw  are  (hort,   and  of  a  bluifh  colour.  CIufTii'xa- 
There  is  one  fin  on  the  back.  ,"°"- ^'^"^ 

Accordiiig  to  the  fifhennen,  the  fin-fifli  is  as  long  ,^ 
but  not  fo  thick  as  the  common  whale.  When  the  jaws  Dcfcr.jitioB 
are  flint,  the  head  refembles  a  coiie,  which  conditutes 
nearly  one-third  part  of  the  whole  length  of  the  whale, 
and  terminates  in  a  fharp  fnout.  On  the  top  of  the 
head  are  two  refpiratory  orifices  divided  longitudinally. 
This  whale,  it  is  faiJ,  ejetls  the  water  with  much 
greater  force  than  the  common  whale.  The  horny  la- 
minse  of  the  upper  jaw  are  f'ringed  and  difpofcd  in  the 
fame  manner  as  thofe  of  the  prcccdmg.  They  differ  in 
being  (horter,  and  of  a  blue  colour.  The  length  ifr 
from  10  to  12  inches.  The  long  hair  which  termi- 
nates the  lamins,  is  fo  twilled  that  the  edges  of  the 
upper  jaw  feem  covered  with  a  thick  cord  iiitLTWoven 
together.  The  eyes  are  placed  very  low,  nearly  in  the 
direfiion  of  the  angles  of  the  mouth.  Towards  the 
pofterior  extremity  of  the  back,  there  arifes  a  triangu- 
lar fin,  about  3  or  4  feet  high,  having  the  fummit  bent 
backwards.  The  lateral  fins  are  of  an  oval  figure,  from 
6  or  7  feet  long.  The  tad  fin  is  divided  into  two  lobes 
which  form  nearly  a  right  angle.  ,_ 

This  fpecies  lives  on  the  herring,  the  mackei-el,  a  Food, 
kind  of  falmon  frequent  in  the  northern  fea,  and  other 
fmall  fifli. 

The  upper  part  of  the  body  is  of  a  (hining  brown 
colour.  The  belly  and  the  under  part  of  the  lower 
jaw  are  of  a  fplendid  white. 

This  fpecies  of  whale  is  found  in  the  Greenland 
feas,  in  the  European  fens,  in  the  Indian  ocean,  and 
in  the  new  world.  In  March  1673,  Martens  men- 
tions  that  he  faw  a  whale  of  this  fpecies  in  the  Straits 
of  Gibraltar.  As  the  mafs  of  the  body  conftitutes  the 
third  or  the  fourth  of  that  of  the  common  whale,  the 
fat  is  lefs  thick.  It  yields,  it  is  faid,  only  ten  tons  of 
oil.  This  whale  is  therefore  lefs  an  objeft  of  the 
fiflierman'g  purfuit,  for  the  produce  of  oil  is  not  equi- 
valent to  the  expence,  the  rilk,  and  the  danger  that  at- 
tend it. 

It  has  been  remarked,  that  as  foon  as  the  lin-fi(h 
makes  its  appearance  in  the  feas  round  Spitzbergen, 
the  common  whale  is  no  longer  to  be  feen.  3I 

In  Greenland  the  flclh,    the  fins,    the  (kin,   and  theUfefc 
tendons,   are   employed  as  food  by  the  pooier  inhabi- 
tants ;  and  the  bones  are  applied  to  a  great  many  do- 
meftic  ufes.     It  is  faid  that  the  flelh  has  the  fame  tafte 
as  that  of  the  fturgeon. 

4.  BAL.£hiA  Nodosa,  the  Bunch  or  Humplack  IVhak. 

French,  Baleine -tampon  ;   German,    Plock-fJIi ;  Dutch, 

Pen.fjlo.  _  ,, 

The  lateral  fins  are  white.     There  is  a  bunch  nearCharjdcrs. 
the  tail  larger  than  the  head  of  a  man.  ^o 

Of  this  fpecies  lefs  is  known  than  of  the  others.  DcftriptioH 
In  place  of  the  dorfal  fin,  there  is  a  bunch  ne:(r  the 
tail  which  declines  polleiiorly.  It  is  about  a  foot  high, 
and  a  little  thicker  than  the  human  head.  The  lateral 
fins  are  white,  placed  near  the  middle  of  the  body^, 
and  are  18  feet  long.  The  blubber  of  the  buncli- 
whale  refembles  that  of  the  fiu-fifh.  According  to 
Klein,  the  beard  of  this  fpecies  is  not  held  in  much 
eftimation,  though  it  is  more  valued  than  that  of  the 
latter  fpecies.  It  is  a  native  of  the  feas  of  new  Eng- 
land. 

T  t  2  c.  Bal/Ena 
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J.   Eal^na  Gibbosa,  the  Scrag-whale, 

French,   La  BMne  a  fix  hiffcs  ;  German,   Knotcnjifch  ; 
Dutch,  Kmhbelfifch. 

The  liorny  laminx  of  the  upper  jaw  in  this  fpecies 
4j  are  white  ;  and  there  are  fix  bunches  on  the  back. 
Defcription  In  external  form  this  fpecies  refembles  the  common 
whale.  It  is  nearly  of  the  fame  colour,  and  yields  an 
equal  quantity  of  blubber.  It  feeins  difficult  to  re- 
concile this  with  the  fpecific  name  given  by  Klein,  viz. 
BiiUna  macra,  or  lean  wliale.  But  it  has  been  fup- 
pofed  that  this  refers  to  the  mufcular  parts,  which  are 
of  fmaller  fize. 

The  dorfal  fin  is  wanting.  Its  place  feeras  to  be 
fupplied  by  fix  bunches  or  knots  towards  the  tail. 
The  lamins  are  white,  and  are  found  to  fplit  with 
much  difficulty. 

Like  the  former,  it  inhabits  the  feas  of  New  Eng- 
land. 

***  Species  tvh'tch  have  a  Protulerance  inform  of  a  Fin 
on  the  Tail,  and  Folds  on  the  Belly, 


6.  Ba 


Boops,  the  Pike-headed  Whale. 
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French,  La  Jubarte  ;  Greenland,  KeJ>oriai  ;  Iceland, 
Hrajin,  Reydus. 

Cliariclcrs.      The  lower  jaw  is  a  little  (liorter  and  narrower  than 
the  upper.     The  protuberance  on  the  back  is  curved 
^^        and  ihetching  to  the  tail. 

■Difcjiptiou  M.  O.  Fabricius,  who  was  prefent  and  affilled  at 
the  capture  of  a  whale  of  this  fpecies,  has  given  the 
following  defcrijjtion  of  it.  The  body  is  round  and  very 
thick  near  the  lateral  fins.  It  gradually  diminiflies  to- 
th.e  end  of  the  tail,  the  thicknefs  of  which  is  not 
greater  than  what  a  man  can  embrace.  The  head  is 
oblong,  Inclining,  and  terminates  in  a  broad  obtufe 
fnout.  Towards  the  middle  of  the  head  is  the  protu- 
berance, in  the  middle  of  whicli  are  the  two  refpira- 
tory  orifices,  which  are  fo  clofe  to  each  other  as  to 
appear  to  be  only  one.  Before  the  orifices  there  are 
three  rows  of  circular  protuberances,  of  which  the  ufe 
is  not  known.  The  lower  jaw  is  fhorter  and  nar- 
rower than  the  upper.  The  eyes  are  placed  on  the 
fides  of  the  head  behind  the  orifices.  The  external 
opening  ot  the  organ  of  hearing  forms  two  holes  im- 
mediately behind  the  orbits  of  the  eyes,  but  are  al- 
moil  imperceptible.     The  horny  laminae  of  the  upper 

'  jaw  are  black,  and  fcarcely   a  foot   in  length.     They 

are  difpofed  in  the  fame  manner  as  in  the  common 
whale,  but  the  interftices  in  the  fore  part  of  the  jaw 
are  not  filled  np  with  fmall  laminae.  The  tongue  is 
large,  fat,  and  fpongy  ;  its  colour  refembh-'S  that  of  the 
liver.  It  is  covered  with  a  Idofe  ikin,  which  flretches 
towards  the  gullet,  where  it  forms  a  kind  of  opercu- 
lum or  covering. 

The  lateral  fins  are  large,  oval,  interiorly  entire, 
rounded,  and  notched  pofterlorly,  and  a  little  hollow- 
ed externally.  The  tail  fin  is  hollowed  or  notched  in 
form  of  a  crefcent,  and  terminates  in  a  point.  From 
the  lower  part  of  the  mouth  to  the  region  of  the 
anus,  the  inferior  furfsce  of  the  body  is  marked  with 
fohls  or  furrows  which  unite  in  pairs,  and  form  angles 
Bt  the  two  extremities.     The  two  external  furrows  are 


LOGY.  Chap.  I. 

always  of  the  greateft  length  ;  and  it  would  appear  Claflifica- 
that  the  whale  has  the  power  of  dilating  and  contract-  ''""'  '*'^- 
ing  them  at  plcafure.  • 

I'he  colour  of  the  upper  part  of  the  body  is  black  ; 
the  lower  part  of  the  mouth  and  the  lateral  fins  are 
white  ;  the  cavity  of  the  furrows  is  of  a  blood  red  ; 
tlie  interior  folds,  the  belly,  and  the  tail  fin,  arc  mark- 
ed with  black  and  white  fpots.  Under  the  epidermis 
is  the  /1-cin  which  covers  the  fat,  which  in  this  Ipccies  ii 
but  a  thin  layer,  and  coufequently  yields  lefs  oil  than 
the  preceding. 

When  the  pike-headed  whale  takes  in  food,  it  o- 
pens  its  capacious  mouth,  and  iwallows  a  great  quan- 
tity of  water  along  with  its  prey.  It  is  then  that  the 
folds  of  the  fl<in  on  the  belly  are  obferved  to  dilate 
coufiderably  ;  and  then  too  the  contrail  between  the 
fine  red  in  the  cavity  of  the  furrows,  the  black  co- 
lour of  the  laniinE  of  the  jaw,  and  the  bright  white  on 
the  under  part  of  the  mouth,  produces  a  very  llriking 
efFeft. 

At  every  attempt  at  progreflilve  motion,  this  fpecies 
ejefts  the  water  by  the  refpiratory  orifices,  but  with 
lefs  violence  than  other  whales.  The  moment  after, 
it  difappears  under  the  water.  And  when  it  plunges 
and  ffiews  the  tail- fin,  it  is  confidered  as  a  fign  that  it 
is  going  to  defcend  to  a  great  depth,  and  that  it  will 
remain  a  longer  time  under  the  furface.  When  the  fea 
is  calm,  it  is  feen  aflcep  on  the  furface  of  the  water  ; 
and  the  moment  it  awakes,  it  performs  a  number  of 
different  motions  with  inconceivable  rapidity.  Some- 
times it  lies  on  its  fide  ;  in  an  inftant  it  llrikes  the  wa- 
ter with  the  lateral  fins  with  prodigious  force,  and  then 
turns  on  its  back.  It  fprings  up  into  the  air,  and  re- 
turns to  the  water  in  a  whirling  motion,  at  a  confider- 
able  dillance  from  t!ie  place  trom  which  it  arofe. 

The  food  of  the  pike  headed  whale  conillU  of  a  food.'' 
fpecies  of  hJix,  a  fmall  fpecies  of  falmoii  which  frequents 
the  northern  ocean,  and  the  fand  eel.  It  has  only  a 
fingle  young  one  at  a  time.  The  young  whale  tollow* 
its  mother,  till  another  is  brought  forth  -^  but  this  doe* 
uot  happen  every  year. 

The  flighteft  wound  is  obferved  to  occaGon  the 
death  of  this  fpecies  of  whale  ;  for  the  wi»  nd  very  foon 
runs  into  gangrene.  The  animal  often  goes  to  a  great 
dillance  from  the  fpot  where  it  received  the  fatal  blow. 
The  fureft  method  I'eems  to  be  to  ftrike  with  the  fpeai" 
immediately  behind  the  lateral  fins  ;  and  if  it  happeiv 
that  the  inteilines  are  wounded,  the  whale  inllantly 
plunges  into  the  ocean. 

This  fpecies  frequents  chiefly  the  Greenland  leas,  be. 
tween  the  6 ill  and  65th  degree  cf  l.ititude.  In  winter 
it  appears  only  in  the  open  leas,  but  in  fummer  it  ap- 
proaches the  ihores,  and  enters  the  great  bays. 

The  length  varies  from  50  to  J4  leet.  bibbald  has 
given  a  delcriptioa  of  a  yoimg  one  which  was  thrown 
alhore  on  the  coall  of  Scotland.     The  following  are  ^ 

the  dimenfions  of  the  principal  parts  of  the  body. 


From  the  end  of  the  fnout  to  the  extremity 

of  the  tail. 
The  greateil  thicknefs  at  the  lateral  fins. 
The  greateil  thicknefs  at  the  dorfal  fin, 
Greateft  breadth  ot  the  lower  jaw, 
Length  of  the  opening  of  the  mouth, 


Feet. 

Inches. 

46 

0 

20 

0 

12 

0 

4 

6 

10 

0 

Breadth 
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Cluffifici- 

ti'on,  &c,     ]3,.,,ajii,  of  jjtto, 

JLeiigth  ut  the  tonj^iie, 
r>vc;i:iih  of  ilib  or^aii  at  the  root, 
J^engtU  of  the  pctlural  fins, 
Bi'eaJtli  of  ditto, 
Bi'e:iJth  of  the  tail  fin, 
Length  of  tlie  penis, 
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Feet.  Inches, 
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7.   Bal/Ena  MusCL-Lus,   \.\\i  Round  lipped  IVhalc. 

French    and    Greenland,    Rtirrpial ;    Iceland,     Ste'ip:, 
Reydu!. 

CharfisT-crs.  ^"  ''"''  fpecies  the  lower  jaw  is  Inngefl  and  broadeft. 
The  protuberance  on  the  back  is  llraight,  triangular, 
and  lirctches  to  the  tail. 
Dtlcriinion.  'i  his  fpecies  refcnibk's  the  preceding  in  the  form  of 
the  body.  In  both  there  is  a  prodigious  enlargement 
of  the  fide  of  the  head,  which  gradually  diminilhes  to- 
wards the  tail.  The  (Iruflure  of  the  lower  jaw  furnifiies 
the  principal  charactcrillic  dillinttion.  In  the  pike- 
headed  whale  it  is  pointed  ;  but  in  this  fpecies  it  is 
rounded,  which  gives  the  head  an  obtufe  (hape.  The 
opening  of  the  mouth  is  fo  wide,  that  it  will  admit 
fourteen  men  Handing  upright  at  the  fame  time.  The 
upper  jaw  is  narrower  than  the  lower  ;  it  is  alfo  more 
pointed  at  the  extremity,  and  is  received  into  the  lower 
jaw.  The  tongue  is  conipofed  of  a  foft  fpongy  fub- 
ilance  ;  and  is  covered  with  a  fine  membrane  or  fl<in. 
At  the  bafe  of  the  tongue,  on  each  fide,  there  is  a 
flelhy  mafs  of  a  red  colour,  which  flints  up  tiie  en- 
trance of  the  gulkt  fo  clofely  that  only  fmall  fifli  can 
be  admitted.  The  whole  palate  is  covered  with  black 
lamin;B,  which  terminate  at  their  extremity  in  a  iilky 
hair  which  hangs  over  the  tongue.  The  laminas  and 
the  hair  are  of  unequal  length  and  breadth.  Thufe 
which  are  attached  to  the  antcilor  part  of  the  jaw 
are  3  feet  long,  and  12  inches  broad  ;  while  thofe  near 
the  entrance  tothe  gullet  are  fcarcely  fix  inches  long 
by  one  inch  broad. 

The  eyes  are  placed  above  the  angle  of  the  mouth  ; 
they  refemble  thule  of  the  ox.  Above  the  eyes,  in  tlie 
middle  of  the  head,  are  fituated  the  two  refpiratory  ori- 
frees,  which  are  of  a  pyramidal  torin. 

The  pcftoral  fins  are  large,  a  little  oval,  and  taper- 
ing ;  and  fituated  oppofite  lo  the  angle  of  the  mouth. 
The  dorfal  fin  Is  placed  directly  oppofite  to  the  open- 
ing of  the  anus.  It  tapers  a  little,  and  is  curved 
backward.  The  tail  fin  is  divided  into  two  lobes, 
which  are  curved  like  a  fcythe,   and  end  in  a  point. 

From  the  end  of  the  lower  jaw  to  the  navel,  the 
under  part  of  the  body  is  covered  with  rng,E  or  fold-i, 
which  is  two  inches  broad,  having  the  cavities  by 
which  they  are  feparated  of  the  fame  breadth.  The 
fides  are  covered  with  a  layer  of  fat  or  blubber,  4 
inches  thick  ;  and  on  the  head  and  neck,  where  the 
'  fat  is  more  abundant,  it  is  a   f  ot   in  thicknefs.      The 

upper  part  of  the  body  is  blsck,  the  belly  is  white. 

The  herring  is  the  food  of  this  fpecies  of  whale 

In  the  month  of  Septeniper  1692,  a  whale  of  this 
fpecies  was  thrown  afliore  on  the  conll  of  Scotland,  as 
we  find  it  recorded  by  Sibbald.  For  twenty  years  be- 
fore the  fidiermen  had  obferved  it  occafionaily  in  pur- 
fuit  of  the  herrings  ;  and  they  recogniftd  it  in  confc- 
quence  of  a  wound  which  it  had  received  from  a  ;nuf- 


Food. 


ket,     Tiie   ball   had   pierced   through   tlie  dorfal  fin.  ClafTifica- 
Tlie  following  are  the  principal  dimenlions,   by  the  tu.n,  &-r.  ^ 
fame  author  ' 


Feet.  Inches. 


Whole  length  of  the  body,  from  the  fnout 

to  the  extremity  of  tlie  tail, 
Circumference  of  the  body   at  its  grcatcft 

thicknels, 
Length  of  the  lower  jaw, 
Length  of  the  tongue. 
Breadth  of  ditto, 
Length  of  the  pe£loral  fins, 
Greatell  breadth  of  ditto, 
Length  of  the  dorfal  fin. 
Height  of  ditto, 
Diftance    between    the    extremity    of   the 

lubes  of  the  tail, 
Length  of  the  penis, 


7S 

'3 
IS 
J5 
10 
2 

3 

2 

18 
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o 
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o 
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S.  Bal,ina  Rostrata,  the  Piied  Whale. 
French,  La  BaU'ine  a  Ba. 
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The  jaws  are  long,   narrow,  and  pointed,  the  lower  Cliaradcrg 
jaw  is  longell.      The  protuberance  wlrch  is  placid  on 
the  extremity  of  the  back,  is  roundiili  at  the  apex.  ,g 

A  fide  view  of  this  fpecis  of  whale  prdcnts  aDcfciiptloo 
lengthened  oval  form,  which  has  the  greatell  tranf- 
verfe  diameter  towards  the  middle  of  the  body.  The 
head  conflitutes  a  fourth  part  of  the  length  of  the 
body,  and  is  of  a  conical  form.  Tlie  jaws  are  larger^ 
narrower,  and  more  pointed  than  in  the  other  fpecies. 
The  upper  jaw  is  the  (horteft.  Tiie  exes  are  placed  a 
little  above  the  angles  of  the  mouth,  and  the  blo-w- 
holcs  are  on  the  top  of  the  head.  The  laniinx  of  the 
upper  jaw,  according  to  Fabricius,  are  white  and  very 
fliort. 

1  he  Literal  fins  occupy  the  middle  of  the  height  of 
the  fides  ;  they  are  broad,  nearly  oval,  and  rounded. 
The  dorfal  fin  is  oppofile  to  the  anus.  It  is  rounded 
at  the  top,  inclining  towards  the  tail.  The  tail  fin  is 
divided  into  two  lobes  which  form  by  their  jundlion  ' 
a  crefcei;t,  the  !uu-ns  of  ivhlc!i,are  directed  behind. 

The  under  pari  of  the  body,  from  the  point  of  the 
lower  jaw  to  the  middle  of  the  trunk,  is  covered  with 
ruga:  or  folds  in  parallel  rows,  which  (Iretch  on  both, 
fides  to  the  infertion  of  the  peftoral  fins.  The  back 
is  black  ;  but  this  gradually  diminilhes  towards  the 
belly,  which  is  pure  white,  varied  with  a  mixture  of  ■ 
rcddilh  fiiades. 

This  fpecies- of  whale  fwims  with  extraordinary  ve-. 
locity.  The  tat  or  blubber  is  very  compadl,  and  vields 
but  a  fmall  quantity  of  oil.  The  fifliermen  are  there- 
fore not  very  eager  in  the  purfuit  of  it.  But  as  the- 
inhauitants  ot  Greenland  confider  the  flefh  very  delicate 
food,  they  are  often  employed  in  taking  this  whale. 
They  never  approach  fo  near  as  to  Urike  it  with-  tlie 
harp.jOii  ;  but  diicharge  arrows  from  a  dillance,  the 
wounds  oi  which  ahtujll  alwavs  prove  mort;\!. 

The  food  of  this  Vv-hale  is  the  fame  as  of  fome  of  thepoo/, 
other  fpecies  ;  chiefly,  the  fmall  fpecies  of  fahnon  of 
the  northern  feas,  ai.d  the  other  fmall  fifli,  which  it 
purines  with  fuch  avidity,  that  they  are  often  feen  leap- 
ing from  the  lea  to  avoid  the  purfuit.  This  is  the 
iiiiallcll  fpecies  of  whale. 

It 
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Si 

Generic 


Ctadifica-       It  is  foViii(3  mod  frcq-Jently  in  tlie  Greenland  Teas; 

t!on,  t<.c.  ^^j  often   alio  in   the  European.      One  which  was  ta- 

^j         ken  on  the  Dogger  bank,  ineafiired  17  feet  in  length. 

Where         It  had  loft  the  dorfal  tin,  and  by  foine  other  accident 

found.  the  jaws  were  fo  fwelled,  that  the  head  formed  a  mafs 

fpecifically  lighter  than  water,  and  therefore  did  not 

Sink  in  that  element. 

Class  II.   MONODON. 
Genus  I  ft.  MoNODON,    Un'icornjijh,   or  Sea-Unicorn. 

The  body  is  naked,  oval,  oblong,  round  and  fpottcd. 
Charaderi.  The  head  is  fmall,  and  not  eafily  diftinguifhed  From 
the  reft  of  the  body.  There  is  only  one  refpiratory 
orifice,  which  is  placed  on  tlie  top  of  the  head,  and  fhnt 
up  by  a  covering  cut  in  form  of  a  comb.  The  open- 
ing of  the  mouth  is  fmall.  There  are  no  teeth  in  the 
mouth  ;  but  from  the  upper  jaw  there  proceeds,  in- 
cling  fometimes  to  the  right  fide,  and  fometimes  to 
the  left,  one  long  tooth  which  is  twifted  in  a  fpiral 
form.  There  are  rarely  two  ;  but  when  that  is  the 
cafe,  they  are  nearly  of  the  fame  length  ;  and  there  is 
only  one  fpecies  which  has  the  teeth  curved  at  the  ex- 
tremity.  The  eyes  and  ears  are  very  fmall.  The 
penis  of  the  male  is  enclofed  in  a  kind  of  (heath  ;  and 
the  female  has  two  mammae  on  the  belly,  between 
which  are  the  organs  of  generation. 

There  are  three  or  four  flefliy  fins  ;  two  pefloral 
fins  ;  one  at  the  extremity  of  tiie  tail ;  and  that  of  the 
back  is  often  replaced  by  a  proje£lion  which  runs  its 
whole  length. 

Species. 

Pi      CXL  !•  J'IoNODONMoN-oCEROS,theiVari6wi2/,orZ/Worn-i^j/Z>. 

^'i-  *•  French,  Narhwal,  Lkorne  de  mer;  Norwegian,  Ligh-ual; 

Iceland,  Narhtual;  Greenland,   Tauvar. 

■J*  One  tooth  in  fhape  of  a  horn,  inferted  in  the  upper 

Charaaert.  j^^^  and  fpirally  twifted  ;  there  are  rarely  two. 
There  is  no  tail  fin. 
S!    .  The  body  of  the  narhwal  is  oblong  and  oval ;  the 

^"^"■'^"°"back  broad,  convex,  and  tapering  towards  the  tail  ; 
the  head  is  round,  fmall,  enlarged  at  the  top,  and  ter- 
minates in  an  obtufe  rounded  fnout.  There  are  no 
teeth ;  but  a  long  twifted  tooth,  which  is  attached  to  the 
upper  jaw.  It  was  long  fuppofed  that  this  bony  inftru- 
ment  of  defence  was  the  horn  of  a  very  rare  quadruped, 
and  confequently  it  was  fold  at  a  very  high  price.  Each 
tooth  is  from  nine  to  ten  feet  in  length,  and  poftefles 
fome  of  the  properties  of  ivory.  It  is  however  ealy  to 
diftinguifti  them.  The  fibres  of  the  tooth  of  the  uni- 
corn-fifli  are  finer  than  ivory  ;  it  is  more  compaft, 
heavier,  and  lefs  apt  to  become  yellow.  The  narh- 
wal is  rarely  furniftied  with  more  than  one  tooth,  but 
under  the  common  Ikin  of  the  head  on  the  other  fide, 
the  rudiments  of  another  may  be  obferved.  There 
have  been,  however,  different  examples  of  two  teetii, 
and  both  nearly  of  the  fame  length.  In  the  year  1604, 
a  female  having  two  teeth  was  taken,  and  the  bones  of 
the  head,  with  the  teeth  inferted,  were  brought  to  Ham- 
burgh. The  two  teeth  proceeded  in  a  right  line  from 
the  anterior  part  of  the  IkuU.  At  the  place  of  infertion 
they  were  only  two  inches  afunder,  but  gradually  di- 
verging, they  were  feparated  at  the  extremity  18  inches. 
The  left  tooth  was  9  inches  in  circumference,  and  7 
3 
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feet  5  inches  long.  The  riglit  vas  feven  feet  long,  and  e"!nnifi:a, 
eitjht  inches  in  circumference  at  the  bafe.  Both  t^eth  '"'■.  &<:• 
entered  13  inches  into  the  Lones  of  the  head,    which  * 

was  two  feet  long,  and  18  inches  broad. 

The  opening  of  the  mouth  is  in  general  very  fmall  ; 
not  larger,  according  to  fome,  than  to  admit  the  hand 
of  a  man.  The  tongue  is  nearly  of  the  fame  fize.  The 
head  ends  in  a  rounded  fnout.  The  lower  lip  is  thin, 
and  fhorter  than  the  upper. 

The  eyes  an-  placed  oppofite  to  the  opening  of  the 
mouth  ;  and  tht-y  are  iunounded  by  a  kind  of  eye  lid. 
On  the  top  of  the  head  there  is  one  rclpiratory  orifice, 
which  may  be  iliut  and  opened  at  pleafurc  by  means  ot 
a  fringed  covering. 

The  perioral  fins  are  about  a  foot  long,  and  eight  in- 
ches broad.  The  fin  of  the  tall  is  divided  into  two  ohtufe 
oval  lobes.  In  place  of  the  dorfal  fin,  there  is  a  rid^e 
or  projefticn  about  nine  inches  high,  wliich  extends 
from  the  breathing  hole  on  the  head  to  the  bafe  of  the 
fin,  which  terminates  the  trunk  of  the  body,  and  di- 
minifhes  gradually  in  height  as  it  approaches  to  the  tail. 

The  (kin  is  about  one  inch  in  thicknefs.  The  co- 
lour is  of  a  greylih  white,  marked  with  a  great  num- 
ber of  black  fpots  which  feem  to  penetrate  the  fubftance 
of  the  (kin.  The  (l<in  of  the  belly  is  of  a  (hining  white, 
and  foft  as  velvet  to  the  touch. 

The  oil  which  the  unicorn-fi(h  yields  is  in  fmall  quan- 
tity, but  it  is  coiifidcred  to  be  of  a  fuperlor  quality  to        fS 
that  of  the  Greenland  or  common  whale.       The  toodFooi 
of  this  fifh  is  one  of  the  fpecies  of  the  PieuroneSa,  and 
fome  fpecies  of  helix. 

The  length  of  the  unicorn-fifli  is  from  20  to  22  feet, 
the  circuiuference  about  t2  feet.  According  to  fome 
authors  indeed,  fome  fi(h  have  been  found  60  feet  long. 
It  inhabits  chiefly  the  northern  feas  of  Europe  and  A- 
merica,  about  Davis  ftralts,  and  the  coafts  of  Ice- 
land. 

It  would  be  difficult  to  take  this  fifn  fingly  and 
in  the  open  fea ;  for  they  are  excellent  fvvinimers, 
move  with  aftonl(hing  velocity  by  means  of  the  tail- 
fin.  But  as  they  live  in  very  cold  climates,  and 
cannot  remain  long  under  ivat^r  without  refpiring, 
they  frequent  the  bays  that  are  free  of  ice.  In  thefe 
places  they  crowd  together  in  (uch  numbers,  that  they 
forfce  their  teeth  into  the  body  of  each  other  ;  and 
in  this  fituatioi)  they  can  neither  plunge  into  the  deep 
water,  nor  avoid  the  purluit  and  blows  of  the  fillier- 
men.  57 

There  is  no  part  of  this  fi(h  which  is  not  applied  to  Ufet. 
fome  ufeful  purpofe  by  the  inhabltaiits  of  Greenland. 
They  are  extremely  fond  of  the  flelh,  which  they  eat 
roafted  or  dried  in  the  fmoke.  The  inteftines  alio  are 
regarded  as  a  very  delicate  food.  They  are  alto  roaft- 
ed. The  fat  alfords  an  oil  for  burning.  From  the 
gullet  they  obtain  bags  or  bladders  which  they  employ 
in  fiftiing.  The  tendons  are  made  into  excellent  thread 
or  fmall  eords.  Of  the  teeth  they  make  feveral  inftru- 
ments  which  arc  ufed  in  the  chafe,  or  (lakes  for  the  con- 


(Iruftion  of  their  huts. 


J« 


The   kings  of  Denmark   have  a  moft  magnificent  Magnifi- 
throne  which  is  entirely  compofed  of  the  teeth  of  the  cent  throne 
unicorn-fidi.      It  is  prefcrved  in  the  caltle  of  Rofcn-of thctecih. 
berg;  and  it  is  efteemed  of  greater  value  than  if  it  were 
made  of  gold. 

It  has  been  affirmed  by  fome  naturalifts,  that  there 

have 
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Cliffi.'ica-   have  been  found  indivrduals  of  the  unicorn  fifli  having 

tioa,  &c.    protuberances  on  the  back,  and  that  in  others  the  teeth 

*■      •         were  not  fpirally  twilled,   bat  fnioolh  frum  the  bafe  ti> 

the  extremity.    Should  theft  differences  turn  out  to  be 

uniform  and  conllant,  other  fpecies  befide  thofe  aheudjr 

known  mull  be  admitted. 

2.  MoKODON  Spurius,  thc  Spuiious  Narvihal  OT  Un'i' 

cornfjl. 

French,  U Anarnal. 

ejuraacrs.       In   this  fpecles  there  are  two  fniall  curved  teeth  in 
60        the  upper  jaw,  and  one  fin  on  the  back. 

Deferipiion  'pj^jj  fp^-i-iVs,  which  has  been  dcfjrihed  by  Fabrlciiis 
in  his  Faun.i  GrcenianJica,  properly  belongs  to  the  s^'c. 
nu3  Muuodon,  at  Icall  the  characters  correfpor.d  more 
nearly  to  this  genus  than  any  other.  The  body  is 
oblong,  rounded,  and  of  a  black  colour.  Tiiere  are 
no  teeth  in  the  mouth  ;  but  to  the  upper  jaw  are  at- 
tached two  fmiiU  teetli  which  are  of  a  conical  form,  a 
httle  curved  at  t!ie  e.Htremity,  and  ab  >ut  one  inch  long. 
Befide  the  two  pedloval  iins,  there  isafmall  one  on  the 
back. 

This  fpecies  is  one  of  the  fmallcd  fiflies  belonging 
to  this  clafs.  It  relpires  lik<?  the  otlicr  cetaceous 
fiflies  by  a  breathing  hole  on  the  top  of  the  head. 

It  rarely  happens  that  the  tail  tin  is  feeri  when  It 
plunges  iato  the  water,  but  when  it  refpires  the  air  it 
rifes  above,  the  furface  of  the  fea  as  high  as  tlie  infer- 
tion  of  the  pedloral  tins. 

The  fleih  and  fat  are  found  to  have  a  violently  pur- 
gative effeft.  From  this  property  the  Greenlanders 
have  given  it  the  name  Anarnr.i,  which  is  adopted  by 
the  French  naturaliits. 

It  inhabits  chiefly  the  open  fea,  and  very  rarely  ap- 
proaches the  fhores.  It  is  moll  commonly  found  in  the 
Greenland  feas. 

Class  III.  PHYSETER. 

.  Genus  ift,  Physeter.  Sj>ertnaceU  IVhafe. 

Generic  Tht  body  is  naked,   fometimes  oval,  and  fometimes 

in  the  form  of  a  lengthened  cone.  '1  he  head  is  verv 
thick,  anteriorly  truncated,  and  occupying  nearly  <ine 
half  or  one  third  of  the  whole  length  of  the  body. 
There  is  only  oiie  breathing  hole,  which  is  placed  on 
the  fnout.  The  jaws  are  unequal.  The  lower  is 
fhorter  and  narrower,  and  It  is  furnifhed  with  teeth 
which  are  fometimes  of  a  conical  form,  and  fometimes 
blunt  ;  fometimes  flraight,  but  often  curved  in  form 
of  a  fickle.  In  the  upper  jaw  there  are  correfponding 
cavities.  It  is  alfo  furnifned  with  teeth,  but  they  are 
flat,  lie  horizontally,  and  are  fcarcely  vifible. 

The  eyes  are  fmall,  and  are  lUuated  near  the  in- 
fertion  of  the  peftoral  fins.  The  external  opening  of 
the  organ  of  hearing  is  very  fmall,  and  not  eaiily  de- 
tedled. 

The  penis,  as  in  the  other  claffes,  is  included  in  a 
fheath.  The  female  has  two  mamma:  fituated  in  the 
abdomen,  and  between  them  are  placed  the  parts  of  ge- 
neration, near  which  is  the  eiternal  opening  of  the  anus. 

There  are  three  fiefhy  tins.  Two  of  thefe  are  the 
pedloral  ;  and  the  third  is  at  the  "extremity  of  the  tail. 
The  place  of  the  dorfal  (in  is  occupied  by  a  falfe  fin, 
and  often  by  a  kind  of  calloCty.. 
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tion,  &c; 


diar^ders. 


i.  Physeter  Macroceph ALUS,  the  jLaz-^e  .i^?/'ma«/« 

French,  Cachalot  ;  Germ.  Pottjifch  ;  Dutch,  Potvifch  ;V\ncCV.%. 

Norweg.  Kiijhhjt,  Putfji,  TrolJ,  Hual.  fig-  3- 

6» 
There  is  a  fpurious  fin  on  the  back.     The  teeth  are Charaifteri. 
curved,  and  a  little  pointed  at  the  extremity.  *.3   . 

Of  all  the  fpecies  belonging  to  this  genus,  this,   ojjDe^"?'""* 
account  of  its  great  bulk,   is  entitled  to  the  firll  place. 
The  head,   which  occupies  the  third  part  of  the  body, 
is  a  large  mafs  of  a   fquare  form,  angular  at  the  iides, 
and  truncated  before.     The  upper  is  of  much  greater 
length  than  the  lower.      It   is  alfo  broader,  its  edges 
forming    a    very    confiderable    projedion,  and    folded 
back  towards  the  centre,   where  there  is  an  oval  longi. 
tudinal  cavity  dellined  to  receive  the  lower  jaw.      The  ■ 
lower  jaw   is   furnilhed  on   each   fide   with   a  row  of 
flrong  conical  teeth,  a  little  curved  towards  the  mouth, 
and  ]irojeCling  from  the  alveolar  procefs  about  one  and 
a  half  inches.     The  two  teeth  at  the  anterior  extremi- 
ty of  the  jaw,  and  the  four  which  terminate  on  each 
fide  the  two  rows,  are  fmaller  and  more  pointed.    The 
colour  of  them  externally  approaches  to  that  of  ivory  ; 
but  internally  they  are  lefs  hard  and  compact,   and  are 
of  an  afh  colour.     It  has  been  fuppofed  that  the  teeth 
become  longer,  thicker,  and   ni>re  curved,   in  propor- 
tion to  the  age  of  the  animal.     The  ordinary  length  is 
about    fix  inches,  and  three   inches    in   circumference 
at  the   bafe.     The    upper   jaw  is  furnifhed    with    as 
many    cavities  as    there  are  teeth  in   the  lower  jaw  ; 
but,  in   the   inti:rftices   which   feparate   thefe   cavities, 
there  are  about  20  fmall  teeth  placed  horizontally,  and 
raifed  a  little  above  the  flefh.      Thefe  teeth  are  fliarp- 
on  the  fide  oppofite  to  the  place  of  infertion,  but  pre- 
fent   a  fmoolh,  plain,  and  oblique  furface,  which  fills- 
tip  the  interval  that   feparates  the  cavities.     This  ob- 
lique  furface  is  only  vifible  ;  the  reft  of  the  tooth  is  co- 
vered    with    flefh       And    from  not  attending  to  the 
form  and  difpolition  of  thefe  teeth,   it  has  been  gene- 
rally   faid   that  the  fpernutccti  whale  had  none  in  the 
upper  jaw. 

The  tongue  is  a  mat's  of  fit.fh  of  a  fquare  form,  and 
of  a  livid  red  colour,  which  fills  almoft  the  whole  of 
the  bottom  of  the  mouth. 

The  breathing  holes,  pafling  diagonally  through  the 
head,  unite  into  one  at  the  fupcrior  extremity  of  thc 
fnout,  where  the  opening  Is  about  fix  Inches  diameter. 

The  eyes  are  black,  very  fmall  when  compared  t* 
the  bulk  of  the  body,  and  furrounded  with  a  ftrongr  . 
fliort  hair,  which  is  ncjt  very  perceptible.  The  open- 
ing  of  the  cara  is  not  eafily  detefted.  It  is  placed  be- 
hind the  orbit  of  the  eyes,  on  a  cutaneous  excrcfcencc 
between  the  eyes  and  the  pefloral  fins. 

The  head  Is  feparated  from  the  trunk  by  a  tranf-' 
verfe  groove,  v.duch  extends  to  the  place  of  infertiot!- 
of  the  peftoral  fins.  Thefe  fins  are  of  an  oval  form^ 
three  or  four  fest  long,  and  three  Inches  thick. 

On  the  back  there  is  a  callofity  which  extends  two- 
thirds  of  the  whole  length.  It  rifes  fevcral  inches  above 
the  furfac^,  and  is  flightly  inclined.  Where  it  termi- 
nates behind  It  is  truncated. 

The  organs  of  generation  refemble  thofe  of  qua- 
drupeds.   The  penis  of  the  male  iscnclofcd  in  aflieath. 

On 
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ChllifK-.i-  On   caca  fiJc  of   tiic  fame  organs  in  tlic  female  arc 
_^'""'  ^'^'''  placed   the  mammae,    which    are  four  or  five    inches 
long;. 

The  tail,   which  is  fmall  for  the  fize  of  the  fidi,  ter- 

iiilnates  in  a  tin,  which  is  divided  into  two  lobes,    hoU 

'  lowed  out  in  form  of  a  fickle. 

.    The  back  is  black,  or  of  a  flate  blue  fpotted  with 

■white.      The  belly  is  alfo  while.      The  fat  or  blubber, 

which  lies  immediately  under  the  l\dn,  is  about  five  or 

-fix  inches  thick  on  the   back,  and  rather  lefs  on  the 

heliy.     The  fledi  is  of  a  pale  red,  like  that   of  pork. 

The  head,  though   very   large,  is   the  leall  flefliy  part 

of  the  body.     But   it   yields  the  fubflance  called^cr- 

maccti,   in    great    abundance.      This   feems   to   vary  in 

colour  according  to  the  climate  in  which  the  whale  has 

lived. 

The  food  of  the  fpermaceti  whale  is  the  dog  fifli 
and  the  inmp  fiOi. 

This  whale  fwims  with  great  velocity  ;  and  he  often 
fippears  on  the  furface  of  the  water.  It  is  at  this  time 
tliat  the  filhermeu  take  the  opportunity  of  ftriking  him 
with  their  fpears ;  and  it  often  happens,  that  the  parts 
of  the  body  which  have  bi  en  wounded  become  gangre- 
nous, and  fall  off  before  the  death  of  the  animal. 

The  fledi,  the  (Idn,  the  fat,  and  the  inteftines,  are 
applied  to  the  fame  purpofes  as  thofc  of  the  unicorn- 
fifh.  The  tongue,  roalled,  is  reckoned  excellent  food  ; 
and  of  the  different  bones  of  the  body  befide  the  teeth 
inftruments  for  the  chafe  are  made. 

This  whale  inhabits  chiefly  the  Greenland  feas  and 
Pavis  ilralts  ;  but  occafionally  is  found  on  the  Euro- 
pean fliores  to  the  fouthward.  In  the  year  1784,  in 
the  month  of  March,  31  of  thefe  fillies  came  on 
fiiore  on  the  weftern  coall  of  Audierne  in  Lovi'er  Brit- 
tany in  France.  The  following  are  the  dimenfions  of 
erne  of  thefe  taken  at  the  time. 


Total  length, 

From  the  anterior  extremity  of  the  fnout  to 
the  eyes. 

From  the  eyes  to  the  perioral  fins, 

From  the  peftoral  fins  to  the  organs  of  ge- 
neration, 

Length  of  the  tail, 

iJiltauce  of  the  lobes  of  the  tail. 

Circumference  at  the  grcatell  thicknefs. 

Length  of  the  upper  jaw, 

■  lower  jaw, 

Opening  of  the  mouth, 

Breadth  of  the  fnout, 

2.   Physeter  Catodon,   tlie  Small  Pcrmacell   IFhak. 

French,  Le  Petit  Cichalut ;   Norwegian,  Swine,  Hual ; 
Greenland,   Kc^utih.h, 

<4 

CharaAers. 

^^  .  .  .  .... 

.Difcription      Without  attending  to  the  form  and  dilpofition  or  the 

teeth   in   tlie  cetaceous  fiilies,   the  characteiiltic  marks 

are  often  ambiguous.      All    natnralifls  agree,   that  the 

charaClcis  taken  from   the  teeth   aie  the  moil  certain, 

becaufe  thty  are  moll  conllant   and   uniturui  in    flruc- 

ture   and    appearance,  and   lefs  fiibjitt  to  thofe  v.trla- 

i'ions  which  age  and  climate  feem  to  produce.      This 

'jiccics  is,  in  this  manner,  caCly  dillinguiftieci  from  the 


Feet  Inches. 

4+ 

6 

8 

0 

3 

0 

'9 

7 

6 

9 

10 

0 

34 

8 

5 

0 

4 

6 

3 

10 

5 

0 

In  this  fpecies,   there  is  a  rough  fpurious  fin  on  the 
back.     The  teeth  are  curved  and  blunt. 


LOGY.  Chap.  r. 

others.     The  head  is  of  a  round  form  ;  the  opening  of  ClafTifiia. 
the  mouth  is  oi  moderate  fize  ;  the  lower  jaw  is  long-    ''on.  &<-'. 
er,  but   not   fo  broad  as  the   upj^er.      It   i->  furnillicd  '~~v  "     ' 
with  a  row  of  teeth  on  each  fide  ;  and  thefe  corrcfpond 
to  the  cavities  in  tiie  upper  jaw,  which   receive  tliem. 
There  is  a  pcei.liar  ftrudlurc  of  the  teeth  in  this  fpe- 
cies.    'I'iiat  pait  of  the  tooth  w!ilch  rifes  above  the 
gum  has  a  greaier  thicknefs   than   where  it  is  iiifcrted 
into  the  jaw  ;  and  befides,  each  tooth  Is  flat  at  the  top, 
and  marked  with  concentric  lines.     The  longell  teeth 
are  two  Inches  In  length,  and  about  an  inch  In  clrcum- 
ference  at  the  greatell  thicknefs. 

Sibbald  has  miihiken  the  breathing  hole  for  nodrils  ; 
and  this  feems  to  have  arifen  from  the  pofitlon  of  the 
breathing  holes  near  the  fnout  of  the  iifli. 

This  Ipecics  is  chiefly  an  inhabitant  of  the  northern 
feas. 

Towards  the  end  of  the  17th  century,  102  of  this 
fpecies  came  on  fliore  at  Cairllon  in  the  Orkney  iflaiids. 
The  longell  was  24  feet. 

3.   FiivsETiR  Trumpo',  \\\^  Spermaceti  Wl.'ale. 

French,    he    Cachalot    ih  la  Nouvellc  Angletcn  e ;  Le 
Trumpo, 
66 

This  fpecies  is  diftingulflied  by  a  bunch  on  the  back,  Charadcrs. 
and  having  the  head  ilraight  and  pointed.  67 

The  head  of  this  fpecies  is  of  an  immenfe  fize.  it -Oefcription 
divides  the  body  nearly  into  two  equal  parts.  The 
upper  jaw  is  much  longer  and  thicker  than  the  lower, 
which  Is  furniftied  with  18  teeth,  Ilraight  and  pointed, 
about  three  Inches  dlllant  from  each  other  ;  and  when 
the  mouth  Is  fliut,  they  are  received  into  cavities  of 
the  upper  jaw. 

The  eyes  are  fmall.  The  breathing  hole  Is  at  lead 
a  foot  In  diameter,  and  It  is  placed  at  the  fuperior  ex- 
tremity of  the  fnout. 

The  thickeft  part  of  the  body  it  near  the  Infertion 
of  the  pedtoral  fins.  Thefe  are  very  fmall ;  and  that 
of  the  tail  is  divided  into  two  lobes.  In  place  of  the 
dorfal  fin,  there  is  a  bunch  on  the  back  which  Is  more 
than  a  foot  thick.  It  is  placed  nearly  oppofite  to  the 
parts  of  generation. 

The  fl<In  is  of  a  graylfli  colour,  and  very  foft  to  the 
touch.  The  length  of  this  whale  varies  from  48  to  60 
feet. 

It  is  chiefly  an  inhabitant  of  the  feas  which  wafli 
the  lliores  of  New  England. 

An  individual  of  this  fpecies  landed  in  the  year 
1741,  near  Bayoiiiie  in  France.  It  yielded  ten  tons 
of  fpermaceti,  which  was  reckoned  of  a  fuperior  ijua- 
Itty  to  that  of  the  large  fpermaceti  whale.  In  the  llo- 
mach  of  the  fame  whale  was  found  a  round  mafs  of  fe- 
ven  pounds  weight,  which  was  taken  for  ambergveafe. 

The   fubllance   called  fpermaceti   is  lodged  in  parti-c;^^^,^;.^,^;^ 
cular  cells  in  the  head  near  the  feat  of  the  brain.      It 
is  cxtraiited  by  making  a  hole  in  the  llcull. 

It  has  been  obferved  by  fome  naturalllls,  that  this 
whale  is  more  agile  and  more  dangerous  than  any  other 
of  the  fpecies.  When  It  is  wounded,  it  Is  faid  that 
it  throws  itfelf  ou  Its  back,  and  defends  Itlclf  with  its 
mouth. 

Mr  Penn.int  has  deicribed  this  under  the  name  of 
the  blunt-headed  whale  (Fnyfeter  Mxrops.  Lin.  ).  But 
if  we  attend  to  the  form  of  the  body,  the  llruclure  of 

the 
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ClalTilica-  the  licad,  tlie  iiu;-.ibfr  and  ftru9ure  of  tiie  teeth,  it 
mm,  &c.    feems  to  conflitute  a  dilliiid  fpecics, 

D'tmcnfions  of  the  Spermacfti   Whale  thro-wn  aJl:ore  mar 
Bayonnc. 


Total  length, 

Gr.:iittll  i.irciimference  at  the  eyes. 

From  the  extremity  of  the  tall  I'm  to  the 

opening  of  the  anus, 
Length  of  the  penis, 

fhcatli  which  cnclofes  it, 

Diameter  of  the  penis, 

Diftance  of  the  extremities  of  the  two  lobes 

of  the  tail 


Fi.ct. 

Inches. 

49 

0 

27 

0 

'4 

0 

4 

0 

I 

6 

0 

7 

13 


Phvseter    CvLiNDRicus,    the    Round  Spermaceti 
Whale. 
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Characters.! 


There  is  a  bunch  on  the  back ;  the  teeth  are  curved 

^and   pointed  at  the  top  ;  the  breathing  l.ole  is  in  the 

middle  of  the  fnout. 

T~,  r  '•"  •  The  form  and  relative  fitnation   of  the  trunk   and 

iJelcription. ,       ,       ,  ,,  .  r     1       1  1  •       1     1         1  1     • 

head,  the  poiition   or  the   breatlnng-hole,   the  relative 

length  of  theJ3vvs,  the  number  and  llrudlure  of  the 
teeth,  and  efpeciallv  the  fizc  of  the  dewfal  fin,  prefent 
differences  which  fufEciently  diftinguifti  this  from  the 
following  fpe.ies.  The  body  is  cylindrical,  from  the 
extremity  of  the  fnout  to  a  line  drawn  perpendicular 
to  the  place  where  the  penis  is  infert<;d,  and  from  thence 
to  the  tall  fin  it  gradually  diminiflies.  The  head  is  at 
leaft  the  third  of  the  whole  length  of  the  body.  The 
profile  of  the  head  prefents  a  kind  of  parallelogram. 
The  jaws  are  nearly  of  equal  length.  On  each  fide  of 
the  lower  jaw  tliere  is  a  row  if  2^  curved,  (harp-point- 
ed  teeth.  The  breathing-hole  is  placed  at  the  fupe- 
rior  extremity  of  the  fnout.  The  dorfal  fin  is  re- 
placed by  a  bunch,  18  inches  high,  and  four  and  a 
lialf  inches  long  at  the  bafe.  The  tail  fin  is  divided 
into  two  lobes,  forming  a  kind  of  crefcent. 

One  of  this  fpecies  is  defcribed  by  Andcrfon,  which 
was  48  feet  long,  12  of  perpendicular  height,  and  36 
in  circumference,  at  its  greateft  thicknefs. 

5.   Physeter    MiCROPS,   the  Black-headed  Spermaceti 
IVhale  or  Cachalot. 

French,  Cachalot  M'lcrops,  Cachalot  a  denlt  en  Fati- 
cille  :  Norwegian,  Siaur- Hyming ;  Greenland,  Ti- 
fagtifih. 

r,i     '\  In   this  fpecies  there  is  a  long  ftraight   fin  on   the 

Charafters.  ,      ,        „,,  .  ,      ,°        ■       ■  ^   „     ,. 

back.  ihe  teeth  are  curved,  the  point  is  at  hrit  di- 
rected to  the  mouth,  and  then  turns  outwards. 
DtfcriDtJon.  The  defcriptioiis  of  naturaliRs  who  have  treated  of 
this  fpecies  of  whale  are  greatly  confufed  ;  and  this 
probably  arifes  from  not  having  attended  fufficienily  to 
the  form  of  the  teeth.  According  to  Fabricius,  there 
are  only  22  teeth  in  the  lower  jaw,  1  i  on  each  fide. 
All  thefe  teeth  are  cui-ved,  having  the  concave  fide 
towards  the  mouth,  and  are  lunk  in  the  jaw-bone,  two- 
thirds  of  their  whole  length.  The  externa!  part  of  the 
teeth  is  white  as  ivory,  of  a  conical  form  ;  and  the 
point,  which  is  fiiarp,  inclines  a  little  outwardly.  That 
part  of  the  tooth  which  is  funk  in  the  jaw  is  compref- 
fed  on  two  fides,  and  furrowed  on  that  fide  next  to 
the  gullet.  The  Grcenlandcrs  fay  that  this  whale  has 
teeth  in  the  upper  jaw:  but  this  is  not  clearly  afccr- 
VoL.  V.  Part  I. 
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tained.  Perhaps  they  arc  only  flatted  teeth,  fimtlar  to  CblTifica- 
what  we  have  defcribed  in  the  great  fpermaccti  .vhale.  """'  '^'^' . 
Each  tooth  extends  to  a  finger  length,  and  is  about 
one  and  a  half  inch  broad.  The  longell  occupy  the 
middle  part  of  the  jaw.  The  fmaller  aie  a*  the  extre- 
mities. The  fnoiit  ends  in  a  blunt  fuiface  ;  and,  ac- 
cording to  moll  uaturalills,  the  upper  jaw  is  the 
longeft. 

The  perioral  fins  are  about  four  feet  long.  What 
occupies  the  place  of  a  fin  on  the  back  is  of  confider- 
able  height,  and  has  been  by  foine  uaturalills  compared 
to  a  long  needle. 

This  whale  is  the  declared  enemy  of  fome  of  thij 
other  whales,  as  the  pike-headed  whale  and  the  por- 
poife,  which  it  purfues  as  its  prey.  In  Greenland  the 
flefh  of  this  whale  is  greatly  cllcemed,  even  more  than 
that  of  any  of  the  other  Ipccies.  It  is  rarely  taken 
with  the  harpoon. 

It  inhabits  chiefly  the  northern  ocean. 

6.  Physeter  Mular. 
French,  Le  Cachalot  Mular. 

This  fpecies  Is  dillinguifhed  by  a  very   elevated  fin  charaften, 
on  the  middle  of  the  back.     The  teeth  are    flightly 
curved  and  obtufe.  -, 

This  fpecies  refembles  the  former  in  the  general  Defcription, 
flrufture  of  the  body.  It  differs  in  the  form  of  the 
teeth,  which  are  lefs  curved,  and  are  obtufe.  The 
longeft,  which  are  eight  inches  in  length,  and  nine 
inches  in  circumference,  occupy  the  front  of  the  jaw. 
The  others  are  only  fix  inches  long.  Sometimes  the 
teeth  are  found  to  be  hollow,  and  fometimes  they  are 
folid.  Is  this  owing  to  the  difference  of  age  in  the  in- 
dividuals in  which  it  has  been  obferved  ?  Befide  the 
peroral  fins,  that  which  is  placed  on  the  back  is  very 
remarkable  on  account  of  its  length.  Sibbald  com- 
pares  it  to  the  mizzen  mart  of  a  veffel. 

According  to  .^nderfon,  this  fpecies  is  farther  di- 
ftinguifhed  by  having  three  bunches  or  protuberances 
towards  the  extremity  of  the  back:  the  firft  is  18 
inches  high  ;  the  fecond,  fix  inches  ;  and  the  lafl  only 
three  inches.  The  fame  hiftorian  has  obferved,  that 
he  was  informed  by  the  captain  of  a  fhip,  that  he  faw 
on  the  coaft  of  Greenland,  a  great  number  of  this  fpe- 
cies of  whale,  at  the  head  of  which  was  one  of  100 
feet  long,  which  feemed  to  be  the  leader  ;  and  which, 
at  the  appearance  of  the  fhip,  gave  fuch  a  terrible 
fhout,  fpouting  water  at  the  fame  time,  as  to  fhake  the 
vefTel.  At  this  fignal,  the  whole  made  a  precipitate 
retreat. 

This  fpecies  is  gregarious,  and  frequents  the  feas 
about  the  North  Cape.  Tiicy  are  but  rarely  taken  ; 
for  they  are  very  wild  and  difficult  to  wound.  It  ap- 
pears, that  the  harpoon  can  only  pierce  them  in  one 
or  two  places  near  the  pectoral-fins. 

The  fat  or  blubber  is  very  tendinous,  and  yields  but 
a  fmall  proportion  of  oil. 

Class.  IV.  DELPHINUS. 

Genus  ift,  Delphinus,  the  Dolphin. 

The  body   is  naked,  oval,  or  of  an  oblong  conical cco-r\c 
fhape,  of  a  blue  colour,  inclining  to  black.      The  head  charadas. 
is  conical,     diminifliing  gradually   towards  the  fnout. 
U  u  The 


^a^S  C    K    T    O 

ClAlIifica.  The  bveatliiiigliulc,  which  ison  the  top  cf  the  liead, 
, ''""'  •  is  in  fonn  of  a  citfcf nt,  the  horns  o'  which  are  di- 
reftcd  towards  tlie  fiiout.  The  jaws  arc  of  equal  length, 
I'onietiir.es  be<;ked,  and  fometinies  rounded.  They  are 
furniflied  with  ti.eth,  which  are  conical  or  compteffcd, 
pointed  or  obtufe,  and  in  fome  fpecies  notched. 

Tiie  eves  are  pl.iced  near  the  angles  of  tlie  mouth. 
The  puj-'il  of  the  eye  ia  blacii,  and  tiie  iris  white.  The 
external  opening  ot  the  ears  is  fituated  beliind  the  eyes. 
Tlie  noftrits  terminate  in  the  fiiout. 

The  penis  of  the  male  is  iiicludad  in  a  flieath  ;  ami 
the  mannmre  of  the  female  are  attached  to  the  belly  ; 
and  between  them  are  the  organs  of  generation. 

There  are  four  fins  ;  two  are  peiTtoral  ;  there  is  one 
en  the  back,  and  one  at  the  c.Ntremity  of  the  tail.  In 
one  fpecies  only  the  dorfal  fin  is  wanting. 

SpfClf.S.  ' 

I.    Delphinus   Phocena,  the   Porpoifc  or  Porpejfe, 

French,  I.e  Marfouin ;  Spanilh,  Marfopa ;  Dutch, 
Brvinvifih  ;  Gcinian,  Mecrjchivdn,  Bramifijch  ; 
Danes,  Marfw'm,  Tumkr  ;  Norweg.  NiJ'e  ;  Green- 
land, Nifa. 


lb 
Charadlers. 


77 
DffcrrjJtion 


78 
Toed. 

79 
Waiiiiers. 


The  form  of  the  body  is  conical.  The  dorfal  fin  is 
triangular.  The  fnout  is  pointed.  The  teeth  are  en- 
larged  at  the  fummit,  rounded  and  cutting. 

The  body  of  this  fifh  is  round,  thick,  and  dimlniih- 
es  towards  the  tail.  The  head  refembles  an  obtufe 
corie.  It  is  ftttlled  out  towards  the  top  above  the  or- 
bitsof  the  eyes.  It  then  gradually  diminiflies,  and 
ends  in  a  {harp  fnout. 

The  eyes  are  placed  oppofite  to  the  opening  of  the 
mouth  ;  and  the  pupil  of  the  eye,  which  is  black,  is 
furrounded  with  a  white  iris.  Behind  the  eyes  there 
is  a  fmall  romid  hole,  about  one  inch  in  diameter: 
This  is  the  organ  of  hearing.  The  noftrils  are  placed 
between  the  breathing  hole  and  the  extremity  of  the 
fnout.  The  breathing  hole  is  fituated  on  the  top  of 
the  head,  in  a  line  perpendicular  to  the  interval  be- 
tween the  eyes  and  the  angles  of  the  mouth. 

The  peftoral  fins  are  attached  to  the  edges  of  the 
lower  furface  of  the  body.  The  dorfal  fin  is  triangu- 
lar, and  is  fituated  very  nearly  on  the  middle  of  the 
trunk.  Direftly  under  the  dorfal  fin  on  the  belly  are 
the  parts  of  generation.  The  anus  is  fituated  at  an 
equal  diftauce  between  the  parts  of  generation  and  the 
tail  fin. 

The  length  of  the  porpoife  is  from  four  feet  to  fix 
and  eight.  This  fifh  is  an  excellent  fwimmcr.  When 
it  rifes  to  the  furface  tq  refpirc,  the  back  only  appears ; 
tl'.e  head  and  tail  are  kept  under  water.  But  when  it 
is  dead,  it  becomes  ftraight. 

It  feeds  on  fmall  fifhes,  and  purfues  them  with  in- 
conceivable rapidity. 

The  porpoife  is  generally  gregarious  ;  this  is  parti- 
cularly the  cafe  in  the  time  of  copulation  in  the  month 
of  Augull.  It  is  not  unufual  to  fee  at  that  time  15 
males  in  purfnit  of  one  female  ;  and  fo  eager  are  they 
in  the  chafe,  that  they  are  often  thrown  afhore.  The 
female  goes  with  young  10  months,  and  brings  forth 
one  at  a  time.  At  birth  the  young  one  is  of  eonfider- 
able  fize,  and  it  conftantly  follows  the  mother  till  it  is 
weaned.  When  a  pregnant  female  is  killed,  it  has 
becD  obferved  that  the  tail  of  the  fcctus  is  feen  thrult 
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tlirough  the  navel  of  the  mother.  Thi.^  is  fiippofed  to  Cl;:fiif:ca- 
be  oecafioned  by  the  fpalmodic  contradtion,  produced  """'  ''^'•• 
by  the  efforts  of  the  mother  in  the  ftruggles  of  death.  ^'- 

The  flefli  of  the  porpoife  has  a  difagrecable  oily  uf^.j 
tafle.  It  is  however  uted  as  food  by  the  inhabitants 
of  Lapland  and  of  Greenland.  In  Greenlar^d  tl.ev 
fiiflcr  it  to  undergo  fome  degree  of  putrefaction  to 
make  it  tender,  and  then  they  prepare  it  by  roalliiif' 
or  boiling.  They  ufi.-  the  f,^•;),  the  fat,  and  the  tu- 
trails  for  tin's  purpofc.  The  Dutch  and  ths;  Daata 
take  the  poipoile  only  fur  the  extraction  of  tliC  oil. 

The  porpoife  inhabits  thofe  pilaces  whicli  are  fliel- 
tered  by  rocks  and  bays,  and  14  ofteiier  ften  ia  funi- 
mer  than  in  winter. 

2.   DiLPHiNUs   DtLPHis,  the  Dolphin    or  LoUh-nofs 

Whiiie. 
French,   DiWph'm  ;    German,    Mcerfchiitin,    Tvmnikr  % 

Dutch,  Du/phin  Tuymelaar ;  Korwegian,   Springer; 

Iceland,  Lapter. 

Si 

The  body  is  nearly  oval.      The   dorfal  fin  is  curved  chara  el  nt 
at  the  top.   The  fnout  is  flattened  and  fliarp.    The  teeth 
are  cylindrical  and  pointed.  r. 

The  greatefl  thieknefs  of  the  dolphin  is  at  the  infer- Di.fciii.tion. 
tion  of  the  peftoral  fins;  from  which  the  body  gra- 
dually diminiflies  towards  the  head  and  tail,  and  thus 
has  the  oval  form.  The  head  enlarges  at  the  top  like 
that  of  the  porpoife  ;  but,  in  the  dolphin,  it  diminiih- 
es  in  thieknefs,  and  ends  in  a  flatted  beak,  like  that 
of  a  goofe.  The  jaws  are  of  equal  length,  and  fur- 
nifhed  on  each  Cde  with  a  row  of  cylindrical  teeth,  a 
little  pointed  at  the  end,  and  projcfting  near  one  and 
a  half  inches  above  the  gum.  It  would  appear  that  the 
number  of  teeth  varies  according  to  the  age  and  fex. 
Klein  has  reckoned  96  in  the  upper  jaw,  and  90  in 
the  under.  Mr  Pennant,  on  the  contrary,  mentions 
that  he  faw  19  teeth  in  the  latter,  and  21  in  the  for- 
mer. Forty-feven  teeth  have  been  oblerved  by  othcfs 
in  each  jaw. 

The  eyes  are  placed  almofl  in  the  fame  line  with  the 
opening  of  the  mouth.  The  breatiiing-hole  is  on  the 
top  of  the  head,  oppofite  to  the  orbit  of  the  eyes.  It 
appears  in  form  of  a  crefcent,  the  horns  of  which  are 
dircfled  towards  the  inout. 

The  pcttoral  fins  are  oval,  and  inferted  at  the  un- 
der part  of  the  breafl.  The  dorfal  fin  occupies  the 
middle  of  the  body.  It  is  curved  backwards  at  the 
extremity.  The  tail  fin  is  divided  into  two  lobes,  the 
one  of  which  folds  over  the  other. 

The  upper  furface  of  the  body  is  black  ;  the  breaft 
is  white.  From  under  the  eyes  on  each  fide  pafTes  a 
white  ray,  which  Uretches  towards  the  petloral  fins. 

The  dolphin  is  almoft  always  an  inhabitant  of  the 
open  feas,-  and  very  rarely  approaches  the  fliore.  His 
motions  are  inconceivably  Iwilt  ;  and  hence  he  hias 
been  named  by  the  mariners,  the  arronij  ofthcjea. 

The  length  of  the  dolphin  varies  from  five  to  nine  or 
ten  feet.  g 

The  defcriplion  which  has  now  been  given,  has  lit- Pal-ukms 
tie  relation  tothe  fanciful  accounts  winch  have  been hillory. 
detailed  of  this  fifli,  or  to  the  imaginary  rcprefenta- 
tions  by  the  ancient  painters  and  engravers.  On  the 
pieces  of  money  which  were  in  circulation  in  thetime 
of  Alexander  the  Great,  a^d  are  picfei-vcd  by  Belon, 
as  well  as  on  other  medals,  the  dolphin  is  reprelented 

VL-itl» 
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CinfTilici-  with  a  very  larjire  hcaJ,  a  fpacious  open  moulli,   and 
/'""■  ^^"^^   the  taiLraifcd  abovL-  the  heaJ, 

'  Jvlo  aniinal   has  been  more  cckbrntcil  by  the  a-.icient 

poets  and  hillorians  than  the  dolphin.  F.-om  the  ear- 
liefl  agf's  ho  was  CDnfidered  as  confecrateJ  to  the  gods, 
am'  houoiiicJ  as  the  bciief.idor  of  msn.  Ph'ny,  iE- 
h'an,  and  other  ancient  authors  fpe.ik  liighly  of  his  at- 
tachnjcnt  to  mankiiu'.  I'he  )Oungcr  Pliny  has  writ- 
ten a  churini.ir  (\.jry  of  the  loves  of  a  dolphin  for  Hip- 
pus  ;  and  Ovid  relates  wit!i  all  the  beauties  of  poetry, 
the  llory  of  the  muficlan  Arion,  who  being  purfucd 
by  p'rattis  and  thrown  into  the  fea,  was  refeued  and 
faved  by  this  kind  animal. 

Iinls  (file  majas)  tergo  Jelph'tna  rccurvo, 
Sc  memorani  o;u-r^  fuj^ofirjt:  novo. 
liUfcilcm  clthara.nque  teiut,  pretiumqus  veljendl 
Caiitaf,  rt  dequoreas  carmine  tnulcet  aquas. 
D'l  p'la  j\i3d  vident.      yijlri.!  delphin.i  receph 
yup'Uer  ;  it Jlcllas  j'ljjlt  habere  novan. 

Ovid.  Falli,  lib.  ii.  1 17. 

But  (pafl  belief)  a  dolpliin's  arched  back 
Preferved  Arion  fi-om  his  dellined  wreck  ; 
Secure  he  fits,  and  with  harmonious  ibains 
Requites  his  bearer  tor  his  friendly  pains. 
.  The  gods  approve  :   the  dolphin  heaven  adorrls. 

And  with  nine  liars  a  conllellation  forms. 

But  after  all  thefe  fabulous  accounts  of  the  dolphin 
by  the  ancients,  and  the  prcfagcs  drawn  by  the  modern 
failors  from  their  movements,  it  does  not  appear  that 
this  fpecles  of  fi(h  is  endowed  with  more  fagaclty  than 
any  other  of  the  cetaceous  hfhes,  or  dilcovers  greater 
attachment  to  man.  What  may  have  been  the  foun- 
dation of  thefe  fables,  It  Is  not  our  prefent  objett  to 
inquire.  It  is  true,  that  the  dolphin  and  others  of  the 
cetaceous  nlhes  accompany  llilps  for  feveral  days  to- 
gether. But  this  feems  to  be  in  fearch  of  food,  on  ac- 
count of  the  offals  of  animal  matters  that  are  thrown 
overboard. 

3.  Delphinus  Torsio. 
^  Greenland,  Nefarnak  ;   French,  Le  Nefarnak. 

rM.     J.  The  form  of  the  body  Is  conical.     The  dorfal  fin  Is 

curved.      i  he  inout  is  comprelled  above.      1  he  teeth 
are  llralg'u  and  Llunt. 
„  r   •    •  The  ^reatelt  thicknefs  of  this  fpecles  is  bett\een  the 

dorial  and  pectoral  11. is.      rrom  this  to  the  extremity 
of  the  tad  the  body  becomes  gradually  more  (lender. 

The  breathing  hole,  which  is  placed  above  the  orbits 
of  tlie  eyes,  is  about  ij-  inches  In  diameter.  The  an- 
terior pait  of  the  head  is  inclined  and  rounded,  and 
terminates  in  a  flat  beak.  The  lower  jaw  is  the  long- 
elf.  Both  jaws  are  furnlihed  with  4.2  cylindrical  teeth, 
which  are  dllpofed  in  a  fingle  row. 

The  perioral  fins  are  very  low,  and  are  of  a  falci- 
form fhape.  The  dorfal  fin  riles  like  an  Inclined  plane, 
and  Is  incurvated  behind.  At  the  pollerlor  bafe  of 
the  latter  fin  there  arifes  a  projeftlon  which  ftretches 
to  the  tail.  The  tail  fin  Is  divided  Into  two  lobes  in 
/orm  of  a  crelcent. 

The  upper  part  of  the  body  is  black  ;  the  belly  Is 
white. 

It  has  been  obferved  by  fome  naturalifts,  that  when 
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this  fpecles  rifes  to  tlie  furface  to  refplrc,  a  great  part  Cljfliii.a- 
of  the  bmly  appears  above  water.    It  inhablli  the  open    ''°"'  ^'•' 
feus,   and  is  coiifeqnently  taken  «Ith  dificiilty.      The         ' 
flefli,  the  fat,  and  the   entrails,  are  eaten  in   the  fame 
way  as  the  porpolfe. 

4.  Dllphinus  Orca,  the  Grampus.  rXL^^  j 

French,    Epaulard ;   Norwegian,   Spek-Hugger,   HovaU 

Hunl ;   Dutch,  Boljlop  ;  Iceland,  Huydinj  ;  Swedes, 

L' Op  J  re. 

?6 

The   boily  Is   nearly  oval.      The  dorfsl   fin   is  very  Charawtcrs, 
high.      The  ttcth  are  conical  and   fligbtly  curved.  0. 

The  profile  of  the  grampus  is  oval  and  oblong.  The  Dcfo-iption 
greatell  thicknefs  is  about  the  middle  of  the  trunk, 
from  which  it  gradually  dimii. lines  towards  both  ex- 
trem.Itles.  The  Inout  is  ihort  and  round.  The  lower 
jaw  Is  broader  than  the  upper.  Both  jaws  are  furnlfii- 
ed  with  conical  teeth,  which  are  unequal  and  curved  at 
the  top,  and  are  irom  20  to  30  in  number  In  each  jaw. 

The  eyes  are  fituated  in  the  tame  line  with  the  oj. cu- 
ing of  the  mouth. 

But  the  moll  dlillngullliing  mark  of  tiie  grampus  is 
the  dorfal  fin,  which  rifes  from  the  middle  ot  the  back 
in  the  form  of  a  cone,  and  is  nearly  tour  tcct  in  height. 
The  pertoral  fins  are  very  broad  and  nearly  oval.  The 
tail  fin  is  divided  into  two  lobes  in  the  torm  of  a  cref- 
cent.     The  penis  is  three  feet  in  length. 

The  upp»r  part  of  the  body  is  black  ;  the  belly 
is  white.  Sometimes  white  fpots  arc  obferved  on  the 
head  and  back. 

The  grampus  is  the  largeft.  fidi  belonging  to  the  ge- 
nus. Some  have  been  feen  ot  25  feet  in  length  by  12  or 
13  in  circumference.  One  of  2^  feet  long  was  taken 
in  the  mouth  of  the  river  Thames  in  the  year  1759. 

All  natuialllls  agree  In  delcrlbing  the  grampus  as 
the  moll  cruel  and  voracious  of  the  tamlly  ot  the  dol- 
phin. Its  ordinary  food  is  the  feal  and  loinc  Ipecies 
of  flat  filh.  But  it  lo  laid,  that  It  will  attack  the  por- 
polfe, and  even  the  large  whale.  The  latter,  fo  far 
from  (Jetcnding  hlmfclt,  is  llruck  with  terror,  utters 
dreadful  fliouts,  and,  to  efcape  from  the  enemy,  quits 
the  open  leas,  and  retires  towards  the  coaRs,  which  is 
perhaps  the  reafon  that  the  whale  is  lometimes  thrown 
alliore.  The  grampus,  however,  is  ottcn  the  vidtlm 
of  its  voracity.  It  Is  at  this  time  that  the  fifhermen 
watch  the  opportunily  of  ftrlking  him  with  the  harpoon. 

When  the  enipeior  Cla\idius  was  engaged  in  the 
conllrutlion  ot  the  harbour  of  Ollla,  a  gnampus,  at- 
tracted by  fome  Ikliis  which  had  been  funk  in  a  (hip- 
wreck,  came  upon  the  coaft.  There  he  remained  for 
feveral  days  ;  and,  forming  a  kind  of  canal  to  receive 
his  huge  body  in  the  land,  was  protetfed  from  the  agi- 
tation of  the  fea.  While  In  purfuit  of  his  prey  one 
day,  he  was  driven  alhore  by  tlie  violence  of  ttie  waves. 
The  back  appeared  above  the  furface  ot  the  fea,  and 
relembled  a  Ihip  with  its  bottom  upwards.  The  em- 
peror caufed  llrong  nets  to  be  llrctched  acrols  the 
mouth  of  the  harbour  to  prevent  the  efcape  of  the  filh, 
in  cale  he  fliould  again  get  into  the  water.  Pie  then 
advanced  In  perion,  accompanied  with  his  pretorlaii 
bands,  and  c.xiiiblttd  a  very  amufing  fpeilacle  to  the 
Romans.  Tlie  foldlers  embarked  In  boats  were  order- 
ed  to  attack  him  witii  fpeais  and  other  mlliile  wea- 
pons. One  of  the  boats  was  filled  with  water,  and 
U  u  2  funk 
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Chap.  r. 


88 

Cluradlcri 


Claflificv  fviiik  ill   confeqiRTice  of  the  fifh  fpouting  wi:h  great 
. ''""''  ^'-   viuloicr. 

a.  A  variety  of  the  grampus  Is  defcrihed  by  the  late 
Mr  John  Hnntcr,  in  the  Phllofophical  Traiifadions 
for  1787.  It  is  dillliigiilfhcd  pirticiilarly  by  having  a 
very  large  belly,  which  diminilh^s  iiidjfiily  towards 
the  region  of  the  anus.  The  dorLil  fin  reaches  nearer 
the  tall.  It  has  the  form  of  a  rectangular  triangle, 
and  is  longer,  but  lefs  elevated  than  the  fi'  (I  defcribed. 
I'lic  lower  part  of  th<:  body  is  not  pn  fcitlly  white,  but 
is  marked  with  brown  and  black  fpots,  ■ 

5.  Delphisus  Gladiator,  the  Sca-Sword. 

The  form  of  the  body  of  tliis  fpecies  is  conical. 
The  dorfal  fin  refcmbles  a  fabre.     The  teeth  are  fmall 

„  and  fliarp. 

Dcf^riptioB  i-i'-'i  ipecics  comes  very  near  the  grampus  in  the 
form  of  the  head  ;  but  it  is  chiefly  dillingiiidied  by 
the  dorfal  .fin,  which  is  three  or  four  feet  liigh,  and 
about  1 8  inches  broad  at  the  bafe.  It  becomes  flen- 
der  towards  tlie  fnmmit,  and  is  incurvnted  towards  the 
tail.  This  fin  feems  to  be  an  ofTenfive  inftrument  ; 
for  with  it  they  ilrike  and  wound  the  whale.  The 
length  is  from  23  to  25  feet. 

This  fpecies  is  gregarious.  They  are  found  to- 
gether  in  fmall  bodies,  which  attack  the  whale  with 
great  fury,  and  tear  off  large  mafTes  from  his  body. 
When  he  becomes  warm  and  fatigued,  he  lolls  out 
his  tongue,  which  is  inftantly  felzed  by  the  watchful 
enemy.  They  even  enter  the  mouth  and  tear  out  the 
tongue  entirely,  which  feems  with  them  to  be  a  deli- 
cate morfel.  The  delphlnus  gladiator  poffeffes  im- 
menfe  ftrength.  They  have  been  known  to  feize  upon 
a  dead  whale  that  was  dragged  by  a  number  of  boats, 
and  carry  it  to  the  bottom. 

'  They  are  found   near  Spitzbergen,    in  Davis  ftraits, 

and  on  the  coafts  of  New  England,  and  even  fo  far 
north  as  the  ~C)°  of  latitude.  They  are  very  fat,  and 
the  oil  which  they  yield  Is  clleemed  very  good. 

6.  Delphinius  Leucas. 

Beluga,   Pennant's  Qiiadrup.  ;     Witlfjch,    Anderfon's 
Iceland. 

Charaflers  '^'^^  form  of  the  body  Is  conical.  There  Is  no  dor- 
fal fin.      The  teeth  are  fiiort  and  blunt. 

Defcnption  This  fpecies  has  been  arranged  by  fome  naturallils 
among  the  whales,  but  having  teeth  in  both  jaws 
makes  It  properly  come  under  this  genus.  The  body 
refembles  a  lengthened  cone,  having  the  bafe  at  the 
perioral  fins,  and  the  vertex  at  the  tail.  The  head  Is 
flioit,  and  ends  in  an  obtnfe  fnout,on  the  top  of  which 
is  a  protuberance  in  which  is  the  blow-hole,  which 
terminates  in  an  oblique  diredllon  towards  the  pofte- 
rlor  part  of  the  body.  The  jaws  are  nearly  equal.  The 
lower  jaw  is  furnifhed  with  nine  fmall  obtufe  teeth  on 
each  fide,  which  refemble  In  ftrufture  the  grinding 
teeth  of  quadrupeds.  The  teeth  in  the  fore  part  of 
the  jaw  are  the  fmalleft.  In  the  upper  jaw  the  num- 
ber of  teeth  is  the  fame,  but  they  are  more  pointed 
and  (lightly  curved.. 

The  eyes  are  not  larger  than  thofe  of  the  hog.  The 
opening  of  the  inouth  is  fmall,  and  the  tongue  is 
ftrongly  attached  to  the  lower  jaw.  Behind  the  eyes  is 
Ihe  external  opening  of  the  ear,  but  it  is  fcarccly  vifible. 


The  j)C(floral  fins  are  broad  and  of  an  oval  figure.   Claflifica- 
The  dorfal  fin  Is  wanting,  but   in  its  place  there  is  an    ''""'  '^^ 
angular   protuberanc>;.       I'he    tail  lin  is  divided  into         * 
two  rounded  lobes. 

Tlie  penis  of  the  male  Is  bony,  of  a  white  colour, 
and  enclofed  in  a  (heath.  The  mamniie  of  the  female 
arc  placed  on  each  fide  of  the  organs  of  generation. 

'I'he  whole  body  is  white,  and  marked  in  young 
fifties  with  brown  and  bine  fpots.  The  (l<in  is  an  inch 
thick,  and  covers  a  laver  of  fat  of  three  inches.  It  Is 
faid  that  tiie  (icib  of  this  fpecies  has  a  reddiili  colour 
like  that   of  pork. 

It  lives  on  different  fiflief,  particularly  the  cod  and 
the  foal  lilTi.  And  as  tha  throat  Is  of  fmall  capacity.  It 
Is  fonietlmes  fnfTocated  In  attempting  to  fwallow  filb  of 
too  large  fize.  The  female  has  one  young  at  a  time, 
which  at  birth  is  of  a  greenifli  colour,  but  becomes 
afterwards  blullli,  and  as  it  advances  in  age  Is  white. 
The  females  are  gregarious,  and  the  young  follow  at 
their  fides,  imitating  all  their  motions.  Tliis  fpecies 
is  often  obferved  following  (laps,  and  exhibiting  by  A. 
thoufand  different  motions  an  amufing  fpeAacle. 

It  quits  the  open  fea  during  the  rigour  of  winter, 
and  enters  the  bays  that  are  free  from  ice.  It  is 
feldom  an  objeA  of  triide,  on  account  of  the  little  ad- 
vantage from  the  fat.  Their  arrival,  however,  is  con- 
fidered  by  the  whale  fifhers  as  the  fortunate  prefage 
of  ail  abundant  filfiery.  'Ihe  length  Is  from  l  2  to  iS 
feet. 

7.  Celphinus  Bidentatus. 

Thje  body  is  conical.   The  dorfal  fin  Is  fpear-fliaped.  oi,,,^\  „ 
1  fie  Inout   13   (lender  and  flat.      i  here  are  two   Iharp 
teeth  In  the  lower  jaw.  „, 

This  fpecies  in  fome  of  its  charactlers  refembles  the  Dcfcrijitioii^ 
delph'inus  lurfio,  but  In  others  Is  fo  different  that  It 
may  properly  be  regarded  as  a  diftlnft  fpecies.  The 
forehead  Is  convex  and  rounded.  The  upper  jaw  Is 
flat,  and  ends  In  a  beak  like  that  of  a  duck  ;  but  tliere 
are  only  two  fharp  teeth  at  the  anterior  extremity  of 
the  lower  jaw.  The  perioral  fins,  which  are  of  aa 
ov.d  form  and  fmall  for  the  fize  of  the  body,  are.  pla- 
ced oppofite  to  the  angles  of  the  mouth.  The  place 
of  the  dorfal  fin  correfponds  to  the  origin  of  the  tail, 
is  fpear-fhaped,  pointed,  and  inclines  backward.  The 
tall  fin.  Is  divided  into  lobes  forming  by  their  union  a 
crefcent.  The  lower  part  of  the  body  Is  of  a  light 
brown  colour,  the  upper  part  is  brownifh  black.  Tliis 
fpecies  Is  fuppofed  to  be  from  30  to  43  feet  long. 

8.  Delphinus    Butskopf,  Botdc-headsd,   or  Beaked 

IVhale. 

The  form  of  the  body  is  conical.     The  dorfal  fin  is  qj^^^j^'^j^ 
incurvated    towards   the   tail.     The   fnout  Is  fiat   and 
ilender.     The  upper  jaw  and  the  palate  are  furnifhed 
with  fmall  teeth.  „- 

The  body  repiefents  a  cone  whofe  fuinmlt  is  towards Dcfcriptioa 
the  tail.  The  head  Is  of  greater  height  than  breadth. 
The  front,  which  Is  full  and  round,  becomes  fuddenly 
narrow,  and  ends  In  a  flat  beak  rounded  at  the  extre- 
mity. The  breathing-hole  is  on  the  top  of  the  head, 
oppofite  to  the  orbit  of  the  eyes  ;  it  forms  a  crefcent 
■yvhofc  horns  arc  turned  towards  the  tail.     This  Is  the 

charadenftic 
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t  iaililica-  charai'ieril'lic  mark  between  this  and  the  otiier  fpeciea 
of  ddpl.'hiiis.  Ill  place  of  teeth  the  fiirface  of  the  pa- 
late and  upper  jaw  are  covered  with  imall  points,  which 
are   unequal   and   hard.      The   tongue   adheres  to  the 


fcion,  ^c 


ed. 


Tlie  edge  of 


Af.  Bonna 
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lower  j)rt-,  and  is  notched  at  tht 
the  upper  jaw  is  alio  notched. 

The  eyes  are  convex  as  in  quadrupeds.  They  are 
furroundcd  with  eyelid?,  and  are  placed  nearly  in  the 
middle  of  the  lide  of  the  head. 

The  pectoral  fins  are  attached  to  the  lower  part  of 
the  breall  ;  they  are  finall  in  proportion  to  the  lize  of 
the  fifh.  '1  he  dorfal  fin  is  nearer  the  tall  than  the 
fnout  :  the  fummit  is  incurvatcd  backward.  Tiie  tail- 
fin  15  divided  into  two  lobes  in  form  of  a  fickle. 

The  whole  body  excepting  the  belly  is  of  a  leaden 
colour. 

In  the  yournal  ik  Phyfique  for  the  year  1789,  M. 
Bauffard  lias  publKhed  an  account  of  two  cetaceous 
fifhcs  which  v^Kxii  t>iken  near  Honfleur  in  September  of 
the  preceding  year.  The  largeil  was  2  3|-  feet  long, 
and  the  fmalleil  1  :f .  The  hlhers  of  Honfleur  per- 
ceived them  at  a  diftance  ftruggling  on  the  (crand. 
When  they  approached  they  found  the  fmallcft  ftuck 
on  the  fand  in  fiiallow  water.  The  mother  made  ma- 
ny attempts  to  move  her  voung  one  into  deep  water, 
and  not  <uily  failed  but  luick  faft  by  the  head,  the 
heavieft  part  of  the  body.  The  fifhermen  hrll  took 
pofTcffion  of  the  young  one,  fecured  it  with  ropes  ;  and 
by  their  own  exertions,  aided  by  a  horfe  and  tiie  flow- 
ing of  the  fea,  fnccetded  in  briiigi4jg  it  on  (liove.  They 
then  went  into  the  water  up  to  the  middle  to  fecure 
the  mother  ;  and  having  made  above  50  wounds  with 
knives  on  the  head  and  back,  and  a  large  wound  in  the 
belly,  at  which  the  fifh  feemed  to  be  in  great  pain,  by 
uttering  groans  like  thofe  of  a  hog,  they  were  driven 
off  by  the  violent  motion  of  the  tail.  A  fmall  anchor 
■was  tfiei)  brought,  which  was  introduced  into  the  breath- 
ing-hole, and  a  rope  was  faftened  round  the  tail.  The 
fifh  finding  herfelf  thus  entangled,  made  inch  violent 
efforts,  that  fhe  broke  a  thick  rope,  difengaged  herfelf 
fremi  the  anchor,  and  taking  the  advantage  of  the  rifing 
tide,  efcapcd  and  launched  Into  tlie  deep,  at  the  fame 
inllant  throwing  up  an  Immenfe  quantity  of  walci  mix- 
ed with  blood  to  the  hci;/ht  of  i  2  feet.      She  was  found 

o 

next  day  floating  on  tlie  water  quite  dead,   at  the  dif- 
tance of  three  leagues  Irom  Honfleur. 

The  following  are  the  principal  dimenfions  of  the 
young  fi(h  and  the  mother. 

Toung  one.  Mother. 

Feet.  Inches.  Feet.  Inches. 

Total  fength                                       126  23      6 

Greateft  circumference                      80  '5      7 
Dillance  from  the  breathing  hole 

to  the  extremity  of  the  fnout      III  44 

Length  of  the  dorfal  fin                    i      o  20 

Height  of  ditto                                   o      7  '3 

Length  of  the  peftoral  fins               10  20 

Breadth  of  ditto                                 07  '3 

Breadth  of  the  tall  fin                      3      2  6   10 

9.  Delphinus  Feres, 


'  -  In   this  fpecles  there  is  one  fin  on  the  back.     The 
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head  is  rounded.     The  teeth  are  oval  and  obtufe. 
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The  head  is  nearly  of  the  fame  height  as  the  length.  Anatomy 
It  is  very  thick  at  tlie  top,    and   fuddenly   dimiiiifhing        ^^ 
towards  the  anterior  part  ends  in  a  fhort  round  fnout.      y"°'°8y» 
The  jaws  are  equal  ;   they   are  covered  with  membra-        07 
nou,  lips,  and  furnilhcd  internally  with  a  row  of  teeth  ;  Dcfcriptiaii; 
20  have    been    reckoned    in    cacii  jaw.      The  form  of 
the  teeth  coiiRitutes  the  didindive  charadler   of  the 
fpecics.     Tlie  large  and   the  fmall  teeth  are  equal  in 
number.      The  largcft  are  above  an  inch  long  by  half 
an  inch  broad.     'I'he  finall  teeth  are  only  five  or  fix 
lines  in  length. 

Tlie  (kclelon  of  one  of  this  fpecles  is  preferved  in 
the  cabinet  of  natural  hiftory  at  Frejus  in  France.  'I'he 
length  is  14  feet.  The  bones  of  the  flcull  are  1  foot 
10  inches  long,  and   1  foot  5  Indies  broad. 

This  fpecics  is  found  in  the  Mediterranean  fea. 

Chap.  IL     Of  the  Anatorny  and  Phyfology  of  Ce- 
taceous Fifes, 

It  has  fallen  to  the  lot   of  few  anatomifls  to  haven-o;'  i.-  - 

„  .    .  .   ,  U)llllCUltH.» 

an  opportunity  or  examining  with  accuracy  the  Itruc-ni  acquiring 
ture  of  cetaceous  filhes.  The  fame  difficulties  ^hicha  kiow- 
have  retarded  the  progrefs  of  their  natural  hillory,'^''?'^  "'^ 
operate  perhaps  fldl  more  powerfully  in  preventing,'^"  ™  " 
the  acquifition  of  information  with  regard  to  theit  ana- 
tomical fl;iuiflure.  They  are  not  inhabitants  of  thofe 
parts  of  the  world  where  this  knowledge  is  in  that 
improved  flate  to  render  fuch  inveftigations  fuccefsful  ; 
and  when  they  are  accidentally  found  on  the  (liores  of 
civilized  countries,  the  anatomlft,  whofe  fklll  and  dex- 
terity only  C'luld  be  advantageoufly  employed  in  the 
examination,  is  not  alwa)8  at  hand,  and  they  are  too 
large  to  be  tranfported  to  the  difTcdlngroom,  where 
the  nature  and  ftrufture  of  the  different  parts  could  be 
patiently  traced  and  faithfully  dcmonllrated.  Several 
of  the  fpecles  of  this  tribe  of  fifhes  have  been  dlfKCled 
by  the  late  Mr  John  Hunter,  the  detail  of  which  he 
has  given  in  a  paper  on  the  Structure  and  Economy 
of  Whales,  in  the  Philofophical  Tranfadtlons  for  the 
year  1787  ;  and  to  this  paper  we  mull  acknowledge 
ourfelves  indebted  for  the  principal  part  of  the  anato. 
mical  knowledge  which  we  propofe  to  lay  before  our 
readers  in  the  prefent  chapter. 

We  have  already  mentioned  the   charafters   which  Dlftiii<aive 
diftlnguifli  the  whale  tribe  from  fifhes  in  general.    They  charadcr*.  ■ 
have  indeed  nothing  peculiar  to  fifli  except  that  they 
live  in   the   fame   clement,  and  have  the   fame  powers 
of  progrcffive  motion  as  thofe  filh,   which  from  their 
nature  muff  move  with  great  velocity.      This  feems  to 
be  the  cafe  with  all  fifh  which  come  to  the  furface  of 
the   water,    as  the  whales  mufl  do  for  the  purpofe  of 
refpiration.     It   has  alfo  been  obferved  that   they  are 
more  clofely  allied  to  quadrupeds  than  to  fifli.      They  .Allied  tn 
have  in  many  relpefts  the  pecuhar  fli  ufture  and  eco-  quadruped*.- 
nomy   of  parts  which   belong  to  this  clafs  of  animals. 
They  are  furniflicd  witii  lungs,   breathe  air,   and  have 
warm  blood. 

This  tribe  of  animals  is  peculiarly  fitted  by  their  p-.'j'f 
external    form    for   dividing  the   water  in   progrcffive raiiid  mo- 
motion,   and    for   moving   with    confidcrable   velocity. tion. 
And,    on  account  of  the  uniformity  "of  the  element  in 
which  they  live,    the  form  of  their  bodies  is  more  uiii- 
foim  than  in  anijnals  of  the   fame  clafs  th^t  live  on 
land 
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Tfie  form  of  llie  head  Is  commonly  a  cone  or  in- 
clined plane.  The  fpcimaccU  wl-.alc  is  an  exception 
to  this,  in  which  it  terminates  in  a  blnnt  fiirface.  The 
head  is  larj;er  in  proportion  to  the  bcjdy  than  in  qua- 
drupeds, and  fvve'ls  out  laterally  at  tiie  articulation  of 
the  lower  jav.  This  feems  to  be  of  advantage  to  the 
animal  in  catching  its  prey,  as  there  is  no  motion  of 
the  head  on  the  body. 

Behind  the  peftoral  fins,  at  the  infertion  of  wliich 
the  circumference  is  grcated,  the  body  gradually  di- 
minifhes  to  the  fpreading  of  the  tail.  The  body  is  flat- 
tened laterally  ;  and  it  would  appear  tiiat  the  back  is 
HVarper  than  the  belly,  which  i:i  nearly  flat. 

The  prcgreflive  motion  of  the  animal  is  pen'ormed  by 
the  tail,  wliieh  move3  the  broad  termination  or  lobes, 
operating  in  the  fame  manner  as  an  oar  in  fculling  a 
boat.  And  for  the  purpofe  of  preventing  any  obllruc- 
tion  in  moving  thron^T;!!  the  water,  it  may  be  obferved 
that  all  the  external  parts  of  the  clafs  mammalia,  that 
live  on  land,  are  either  entirely  wanting,  or  are  con- 
cealed under  the  iliin  in  cetaceous  fiflits. 
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The  bones  alone,  Mr  Hunter  obfcrves,  when  proper- 
ly united  into  the  ikeleton,  in  many  animals  give  the 
general  fliape  and  charafter.  But  this  is  not  fo  de- 
cidedly the  cafe  in  this  order  of  animals.  In  them  the 
head  is  immcnfely  large,  the  neck  fmall,  there  are  few 
rib?,  in  many  a  very  (hort  fternum,  and  no  ptlvis,  with 
a  long  fpine  terminating  in  a  point,  fo  that  thefe  bones 
being  merely  joined  together  do  not  afford  any  idea  of 
the  regular  fliape  of  the  animal.  The  different  parts  of 
the  fl'ieleton  are  ^o  enclofed,  and  the  projefting  fpaces 
between  the  parts  fo  filled  up,  that  they  are  altogether 
concealed,  and  give  to  the  animal  externally  an  uniform 
and  elegant  form.  . 

The  great  fize  cf  the  bones  of  the  head  leaves  but 
a  fmall  cavity  for  the  brain.  In  the  fpermaceti  whale 
it  is  not  eafy  to  dlfcover  where  the  cavity  of  the  fl<ull 
lies.  This  is  alfo  the  cafe  with  the  l!irge  whalebone 
and  bottle-nofe  whale.  In  the  porpoife,  the  IkuU  con- 
ftitutes  the  principal  part  of  the  head.  For  the  brain 
is  found  to  be  confiderably  larger  in  proportion  to  the 
fize  of  the  animal.  The  bones  of  one  genus  differ 
very  much  from  thofe  of  another.  In  the  fpermaceti 
and  bottle-nofe  whales,  the  grampus  and  the  porpoife, 
the  lower  jaws,  efpecially  at  the  poilerior  ends,  refera- 
ble each  other  ;  but  in  others  it  is  very  different.  The 
number  of  particular  bones  is  alfo  obferved  to  vary  very 
much. 

Verkhrii. — The  piked  whale  has  feven  vertebra:  in 
the  neck,  12  in  the  back,  and  27  to  the  tail.  Tills 
makes  the  whole  number  46.  In  the  porpoife  the  cer- 
vical verebrsc  are  feven  in  number.  -There  is  one 
common  to  the  neck  and  back,  14  proper  to  the  back, 
and  30  to  the  tail,  making  in  whole  5.1.  The  cervi- 
cal vertebrae  of  a  bottle-nofe  whale,  were  the  iame  in 
number  as  thofe  of  the  porpoile.  There  were  17  in  the 
back  and  37  in  the  tail,  which  makes  the  whole  num- 
ber 6c.  ^  Four  of  the  vertebrx  of  the  neck  in  the  por- 
poife are  anchylofed,  or  have  grown  together.  The 
atlas  in  every  one  of  this  order  of  animals  that  has  been 
examined  is  the  thickell  of  the  vertebrs.     It  feems  to 
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be  compofed  of  two.     There  Is  no  arliculation  between    Anatomy 
the  lirft  and  fecond  vertcbrx  of  the  neck  to  admit  of       "j"^ 
rotatory  motion.      The  verrebrrc  of  the  neck  are  very      •      "^^' 
thin,    io  that  the  diili'ice  between  the  head  and  (lioul. 
ders  is  as  fhort  as  poflible.  jog 

Slernum,  or  Dreajllonc. — This  is  very  Hat  in  tl.e  piked 'f  t'-c 
whale,  and  confiils  of  a  fuigle  very  (hort  bone.  The' 
brcallbone  of  the  porpoife  is  conliderabiy  longer:  it  is 
compofed  of  three  bones,  which  are  of  fome  length  in 
the  fmall  bottls^nofe  u-hale.  I'he  firlt  rib  of  the  piked 
whale,  and  the  three  firll  of  the  porpoife  are  articulated 
to  the  fternum. 

R'lhs. — The  fmall  bottle-nofe  whale,  dilTecled  by  MrRibj 
Hunter,  had  18  ribs  on  each  lide  ;  and  the  porpoife  had 
16.  Fi.'^teen  ribs  have  btcn  reckoned  in  the  (keleton  of 
the  dolphin.  A  large  whalebone  whale  had  15  ribs  on 
each  fide,  which  were  21  feet  long  and  iS  inches  in 
circumference.  The  (p^rmaccti  whales  which  were 
thrown  a  ill  ore  on  the  coail  of  Brittany  in  France,  had 
only  8  rijbs  on  each  fide.  They  were  j  feet  long  an3 
6  inches  in  circumference. 

The  ends  of  the  ribs  that  have  two  articulations,   InjrticuUtcd 
the  whole  of  this  tribe,  Mr  Hunter  cblerves,   are  arti- with  twoi 
culated  with  the  body  of  the  vertebrx-  above,  and  with^^''""''*- 
the  trar.fverfe  proceffes  below,    by  the  angles,  fo  that 
there  is  one  vertebra;  common  to  the  neck  and  back. 
In  the  large  whalebone  whale  the  firll  rib  is  bifurcated, 
and  confequently  is  articulated  with  two  vertebrx.  j,i 

Pidoral  or  lateral  jins. — Thefe  are  analogous,   and  PeSoral 
fomewhat  fimilar   in   condruclion  to  the  anterior  ex-'^'-'* '""''^'' 
trcniities   of  quadrupeds.       They  are  compofed  of  a  !°„rn'i"ties'of 
fcapuli  or  (lioulder-blade,  os  humeri,  ulna,  radius,  car- qn.idrupeii. 
pus,  and  metacarpus,   which  lall  may  include  the  fin- 
gers,   the    number   of   bones   being   fuch   as   may   be 
reckoned  fingers,  although  they  are  Included  in   on» 
general  covering.      The  number  of  bones  in  each  is 
different,  the  fore-finger  has  five,  the  middle  and  ring- 
finger  has  feven,  and  the  little  finger  has  four.      Thefe 
bones  are  not  articulated  by  capfular  llgatnents  as  in 
quadrupeds,  but  by  intermediate  cartilages  attached  to 
each  bone.      Thefe  cartilages  are  nearly  equal  in  length 
to   one  half   of   the    bone.       This   conlhuction   gives 
firmnefs  and  a  confiderable  degree  of  pliability  to  the 
whole.  m 

Teeth. — Of  this  tribe  of  animals  fome  have  teeth  in  Teeth 
both  jaws,  fome  have  them  only  In  one,  while  there 
are  others  which  have  none  at  all.  The  teeth  cannot 
be  divided  into  claffcs  as  in  quadrupeds.  They  are  all 
pointed  teeth,  and  are  pretty  much  fimilar  in  torm  and 
iize.  Each  tooth  is  a  double  cone,  one  part  of  which 
is  fallened  in  the  jaw,  and  the  other  projetts  above  the 
gum.  In  fome,  indeed,  the  fang  Is  flattened  and  thin 
at  tlie  extremity  ;  and  in  others  it  is  curved. 

The  formation  of  the  teeth,  and  their  progrefs  after- fnniicd  dif. 
wards,  feems  to  be  different  from  that  of  quadrupeds,  ferentiy 
For  they  feem  to  form  in  the  gum,   fo  that  they  mull  J,'"'"  "!"^* 
either  extend  and  fink  into  the  jaw,  or  the  alveoli  mu!l       '"^ 
rife  to  enclofe  them.      Mr  Hunter  thinks  this  lall  the 
moll  probable,   lince  the  depth  of  the  jaw  is'incrualed, 
fo  that  '.he  teetlr  feem  to  fink  deeper  and  deeper  in  it. 
This  mode  of  formation   is  oblcrved   in  jaws  that  are  , 
not  fidly  groivn  ;  for,  as  happens  in  other  animals,  the 
teeth  iacrcafe  in  number  as  the  jaw  lengthens.  1,4 

It  does  not  appear  that  they  (lied  their  teeth,   orAremt 
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Anatomy  have  new  ones  formed  fimilar  to  tlie  old.    This  indeed 

:jjid        lecnis   I'carccly   noinSle    from  the    iuuation   in    wliich 
fhyiiuloirr.   ,  •    •      !i      r  J 

.    ■'        ^"  tlicy  are  origiually  tormed. 

Whalebone.  -  This  is  a  fubdance  pecuh'ar  to  the 
whale.  It  is  of  the  fame  na'ure  as  horji.  It  is  there- 
fore entirely  coiupoffd  of  animal  matter,  and  is  ex- 
tremely claftic.  'J'lie  name  of  hone  is  undoubtedly 
improper,  as  it  has  no  earthy  matter  in  its  compofition  ; 
but  R.s  it  has  been  coaimonly  employed  we  (liall  ilill 
retain  it. 
Two  kinds  Tliere  are  two  hinds  of  whalebone.  One  kind  Is 
got  from  the  large  wiiale  ;  the  other  from  a  fmaller 
fpecics.  It  is  plaeed  in  the  infidc  of  the  mouth,  and 
is  atlaehed  to  the  upper  jdw.  It  confifcs  of  thin  plates 
of  different  Czcs  in  different  parts  of  the  mouth.  The 
length  and  the  breadth  of  the  whalebone,  aliliviugh 
«  X  aUeays,  in  general  correfpond  pretty  nernly  ;  thofe 
plates  thai  are  longed  being  alfo  the  broaJeft. 

Thcfe  plates  are  arranged,  in  ieveral  rows  on  the 
outer  edge  of  the  upper  jnv,  fimilar  to  the  teeth  in 
other  animals,  and  lland  parallel  to  each  other,  one 
edge  being  towards  the  circumference  of  the  mouth, 
and  the  other  towards  the  infide.  They  are  placed  at 
unequal  dillances  in  different  parts  of  the  mouth.  In 
the  piked  whale,  they  are  only  one-fourth  of  an  Inch 
afiinder  at  the  greateft  diilance.  In  the  great  whale 
the  dlftances  are  greater. 

The  longcft  plates  are  In  the  outer  row  ;  and  the 
length  is  proportioned  to  the  different  dillances  be- 
tween the  difierent  parts  of  the  jaws.  Some  of  them 
are  14  or  15  feet  lung,  and  12  or  1 5  inches  broad. 
Towards  the  anterior  and  pollerior  part  of  the  mouth 
thev  are  very  fiiort.  They  rife  for  half  a  foot  or  more 
of  the  fime  breadth,  H..d  afterwards  flielve  off  from  the 
infide  till  they  come  nearly  to  a  point  at  the  outer. 
The  exterior  of  the  inner  rows  arc  the  longeft,  cor- 
refponding  to  the  termination  of  the  declivity  of  the 
outer,  and  become  fliorter  and  (liorter,  till  they  hardly 
rife  above  the  gum. 

The  inner  rows  are  clofer  than  the  outer,  rife  al- 
moil  perpendicularly  from  the  gum,  are  longitudinally 
ilraigbt,  and  have  lefs  declivity  than  tlie  other.  The 
plates  of  the  outer  row  make  a  ferpentine  line  late- 
rally, and  in  the  plked^whale  the  outer  edge  is  the 
thickelt.  Round  the  line  made  by  their  outer  edges  runs 
a  fmall  white  bead,  which  is  formed  along  with  the 
whalebone,  and  wears  d(jwm  with  it  ;  both  edges  of  the 
fmaller  plates  are  nearly  the  fame  thicknefs.  In  all 
of  the  plates,  the  termination  is  in  a  kind  of  hair, 
as  If  the  plate  were  divided  into  innumerable  fmall 
parts.  The  exterior  plates  have  the  llrongefl  and  alfo 
longcft. 

The  \vhole  furface  of  the  mouth  refembles  the  flvln 
of  an  animal  covered  with  flrong  hair;  and  under  this 
furface  the  tongue  lies  when  the  mouth  is  fliut.  In 
the  piked  whale  the  prcjedting  whalebone  remains 
tntfrcly  on  the  infide  of  the  lower  jaw,  when  the 
mouth  is  Ihut,  becaufe  the  jaws  meet  everywhere  along 
their  furface.  Mr  Hunter  Is  at  a  lofs  to  explain  \\ovi 
this  is  cffcfled  in  large  whales,  in  which  the  lower  jaw 
is  llraight,  forming  a  horizontal  ])lane  ;  but  the  up- 
per jaw  being  an  arch,  cannot  be  hid  by  the  former. 
He  therefore  fuppofes  that  a  broad  upper  lip  reaches 
to  the  lower  iaw  and  covers  tlie  whole. 

The  formation  of  the  whalebone  is  in  one  refpedl 
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fimilar  to  that  of  horn,  hair,   &c.  but  it  has  another  Anatomy 
mode  of  growth  and  decay  which  is  peculiar.     The  p,  ^^  . 
plites  form  upon  a  thin  vafcular  fubftancc,  which  docs  ■ 

nut  immediately  adhere  to  the  jaw-bone  ;  but  which  141 
has  a  more  d..nfe  vafcuhr  fubllaiice  between.  From  F"niatiol» 
this  fubftancc  thin  broad  procetfes,  correiponding  to  P*  '^' 
each  plate,  are  fent  out  ;  and  on  thefe  procelfes  the 
]>!ate  is  formed,  in  the  fame  way  as  the  horn  on  the 
bony  cone,  or  the  tooth  on  tlic  pulp.  Each  plate  is 
nece'rarlly  hollow  at  the  growing  end,  and  the  firft 
part  of  the  growth  takes  place  on  the  infidc  of  the  hol- 
low. But  befides  this  mode  of  growth,  it  receives  ad- 
ditional layers  on  the  outfide,  which  are  formed  on  the 
vafcular  fubftancc  extended  along  the  furface  of  the 
jaw.  This  part  alfo  forms  upon  it  a  kind  of  horny 
fubftancc  between  each  plate,  which  is  very  white, 
riles  with  the  whalebone,  and  becomes  even  with  the 
outer  edge  of  the  jaw,  and  the  termination  of  its  out- 
er part  forms  the  bead  above  mentioned.  This  inter- 
mediate fnbllance  fills  up  the  fpace  betu  cen  the  plates, 
as  high  as  the  jaw,  and  is  fimilar  to  the  alveolar  pro- 
ceffcs,   keeping  them  firm  in  their  places. 

As  both  the  whalebone  and  the  intermediate  fub- 
ftancc are  conflantly  growing,  a  determined  length 
muft  be  fuppofed  neceflary,  fo  that  there  muft  be  a  re. 
gular  mode  of  decay  eftabllflitd,  which  does  not  de. 
pend  entirely  on  chance  or  accidental  circumftances. 
In  its  growth  there  feems  to  be  a  formation  of  three 
parts  ;  one  from  the  rifing  cone,  which  is  the  center, 
a  fecond  on  the  outfide,  and  a  third  being  the  inter- 
mediate fubftancc.  Thefe  appear  to  have  three  P.ages 
of  duration  ;  for  that  which  forms  on  the  cone,  it  is 
fuppofed  makes  the  hair  ;  and  that  on  the  outfide 
makes  principally  the  plate  of  the  whalebone  ;  and! 
this,  v.-hen  got  a  certain  length,  breaks  ofi,  leaving 
the  hair  projecting,  becoming  at  the  termination  very 
brittle  ;  and  the  third  or  Intermediate  fi.bftance,  by  the 
time  it  rifes  as  high  as  the  edge  of  the  fl-;In  of  the  jaw,  ^ 

decays  and  foftens  away.  Plate 

The  life  which  has  been  afcribed  to  the  whalcbcne,   c'Xl-I. 
is  principally  for  the  retention   of  the  food  till  it  isfig  3,  4,  f. 
fwailowed  ;   for  it   is  fuppofed   that  the   fifh  which  are 
taken  by  the  fpccies  of  »  hale  having  this  peculiar  con- 
ftruclioH  of  the  mouth,  are  fmall  \\  hen  compared  with 
its  Cze. 

££cr.  II.   Of  the  Skin  and  Mrifdet. 

The  cuticle,  or  fcarf-fkln,  in  this  order  of  animals,  is  Cutide. 
fimilar  to  that  on  the  fole  of  t)ie  foot  in  the  human 
fpecies.  It  feems  to  be  compofcdof  a  number  of  1  ly- 
ers,  which  may  be  feparated  by  flight  jjutrcfafiion.  Mr 
Hunter  fufpcfts  that  this  arifes  from  a  fucccflion  of  cu- 
ticles being  formed.  'I'he  fibres  of  the  cuticle  appear 
to  have  no  particular  direftlon.  It  lias  no  elafticity, 
but  is  eafily  torn  afunder.  The  internal  layer  ia  tougli 
and  thick,  and  In  the  fpermaccti  whale,  the  external 
furface  refembles  coarfe  velvet.  'I'he  cuticle  gives 
the  colour  to  the  animal.  In  parts  that  are  daik,  a 
dirty  coloured  fiibftance  has  been  na(hed  a'A  ay  in  fe- 
parating  the  cuticle  from  the  true  fkln.  This  feems  to 
be  the  rtU  tnucofum.  ,2^ 

The  cutis  or  true  fl\In  In  cetaceous  fiflies  is  c.''.tieme-Tru4  fe.i» 
ly  villous  In  the  external  inrfuce,   corrcfjionding  to  the 
rough  furface  of  the  cuticle,    and  forming  ridges  in 
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fomc  pii'-.s.  The  viili,  wiilcli  are  foft  and  pliable, 
float  ill  water,  and  are  obferved  to  be  longer  or  Ihorter 
in  proportion  to  the  fize  of  the  animal.  In  fome  they 
are  one-fourth  of  an  inch  in  length,  and  in  all  they  are 
vei"y  V  a  fc  II !  a  r. 

The  cutis  feems  to  be  the  termination  of  the  cellular 
membrane  of  the  body  more  cloltly  united,  having 
fmalk-r  ititerlllces,  and  becoming  more  compaft.  In  lat 
animal;  the  diftindlon  between  ili'm  and  celluLir  mem- 
brane is  fmall,  the  gradation  from  the  one  to  the  other 
being  alniuft  imperceptible  ;  for  the  cells  of  both  mem- 
brane and  flvin  being  loaded  with  fat,  the  whole  feems 
to  be  one  uniform  fubftance.  A  loofe  elallic  flcin 
would  appear  to  be  improper  in  this  tribe  of  animals ; 
it  is  therefore  always  on  tbe  ftretch  by  the  adipofe 
membrane  being  loaded  with  fat.  In  fome  places,  in- 
deed, where  it  feems  to  be  neceflary,  it  poflefTes  con- 
fiderable  elafticity,  as  at  the  fetting  on  of  tiie  fins,  and 
tinder  the  jaw,  round  the  opening  of  the  prepuce,  the 
nipples,  &c.  to  allow  free  motion  in  thefe  parts,  where 
it  is  obferved  that  there  is  more  reticular  and  kfs  adi- 
pofe membrane. 

In  the  piked  whale  there  is  a  very  fingular  inftance 
«r  an  elallic,  cuticular  contraftion.  The  whole  fl<ln 
of  the  fore  part  of  the  neck  and  breall,  and  as  far 
down  as  the  middle  cf  the  belly,  is  extremely  tlaftle  ; 
but  it  receives  an  increafed  lateral  elafticity  by  being 
ribbed  longitudinally.  It  is  not  eafy  to  fay  why  this 
part  which  covers  the  thorax  fhould  poffefs  fo  much 
eJafticity,  for  this  part  of  the  body  cannot  be  increafed 
in  fize. 

The  -flefhy  or  mufcular  parts  of  cetaceous  fifhes 
refemble  that  of  moft  quadrupeds.  Perhaps  it  comes 
nearer  to  that  of  the  bull  or  horfe  than  to  that  of  any 
other  animal.  Some  of  the  flclhy  parts  are  very  firm; 
and  about  the  breaft  and  belly  they  are  mi.Ked  with  ten- 
.  dons. 

The  body  snd  tail  of  this  tribe  of  animals  are  com- 
pofed  of  a  feris  of  bones  counefted  together,  and  moved 
as  in  fifh  ;  but  the  movements  are  produeed  by  long 
mufcles,  with  long  tendons.  This  renders  the  body 
thicker,  and  the  tail  at  its  Item  fmaller,  than  any  other 
Iwimming  animal. 

The  depreiTor  mufcles  of  the  tail,  which  are  fimilar 
in  fituation  to  the  pfos,  make  two  very  large  ridges 
on  the  lower  part  of  the  cavity  of  the  belly,  rifing 
much  higher  than  the  fpine,  and  the  lower  part  of  the 
aorta  paffes  between  them.  Thefe  two  large  mufcles 
go  to  the  tall,  which  may  be  confidercd  as  the  two 
pofterior  extremtlies  united  in  one. 

The  mufcles  of  cetaceous  animals  lofe  their  fibrous 
ftruflure  a  very  (hort  time  alter  death,  and  become  as 
1  uniform  a  texture  as  a  mafs  of  clay,  and  even  fofter. 
This  change  no  doubt  arifes  from  incipient  putre- 
faftion,  alriiough  no  evidence  of  this  procefs  being 
begun  is  to  be  had  from  any  ofFenfive  fmell.  This 
change  is  moll  remarkable  in  the  large  mufcles,  as  thofe 
of  the  back  and  the  pfox  mufcles. 

The  Tail. — The  conftruftion  of  the  tall  affords  an 
inftance  of  a  fingular  piece  of  niechanifra.  It  is  com- 
pofed  of  three  layers  of  tendinous  fibres,  which  are  co- 
vered with  the  cutis  and  cuticle.  Two  of  thefe  layers 
are  external  j  the  other  is  internal.  The  dlredlion  of 
the  fibres  of  the  external  layers  is  the  fame  as  in  the 
tail,    forming   a   ftratura  about   one-third   of  an  inch 
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thick;  but  varying,  as  the  tall  Is  thicker  or  thinner.   Anafomjr 
The  middle  layer  is  compofed  entirely  of  tendinous  fi   „,  ^P! 
bres,  pafPing  direttly  acrofs  between  the  two  external     2_'     ^''. 
layers,  their  length   being  iii  proportion   to  the  thick-        126 
nefs  cf  the  tail.      This  flrudlure  gives  amazing  ftrength  very  {Irong 
Ic  this  parr,  of  the  airimal. 

The  fubilance  of  the  tail  is  fj  firm  and  compaifl, 
tbat  the  veifcls  remain  in  their  dilated  Hate,  even 
when  they  are  cut  acrofs.  This  fedllon  coufifts  of  a 
large  vefi'cl,  furrounded  by  as  many  Iniall  ones,  as  can 
come  in  contadt  with  its  external  furface.  The  fins 
are  merely  covered  with  a  Ihong  condenfcd  adipofe 
membrane. 

Sect.  III.  Of  the  Organs  of  D'lgejlwn  and  Excretion, 

It? 
In  the  whale,  the  cefophagus  begins  at  the  faucesj  Gullet. 

as  in  other  animals.  At  the  beginning  it  is  circular, 
but  is  foon  divided  into  two  paftages  by  the  epiglottis 
crofiing  it.  Paffing  down  in  the  pofterior  mediaftinum, 
to  which  it  is  attached  by  a  broad  part  of  the  fame 
membrane,  its  anterior  furface  makes  the  pofterior 
part  of  a  cavity  behind  the  pericardium.  Having 
paftld  through  the  diaphragm,  it  enters  the  ftomach, 
and  is  lined  wllIi  a  very  thick,  white,  and  foft  cuticle, 
which  is  continued  into  the  firft  cavity  of  the  ftomach. 
The  inner  or  true  coat  of  the  cefophagus  is  white,  and 
of  confiderable  denfity,  but  it  is  not  mufcular  ;  for  it 
is  thrown  into  large  longitudinal  folds,  by  the  contrac- 
tion of  the  mufcular  fibres.  This  coat  is  very  glandu- 
lar ;  many  orifices  of  glands,  efpecially  near  the  fauces, 
are  vifible.  The  cefophagus  is  larger  than  it  is  in  qua- 
drupeds, in  proportion  to  the  bulk-of  the  animal,  but 
of  Icfs  fize  than  it  ufually  is  in  fifti.  One  in  the 
piked  whale  that  was  meafured,  was  three  inches  and 
a  half  wide.  g 

The  ftomach,  as  in  other  animals,  lies  on  the  left  fideg  omach 
of  the  body,  and  terminates  on  the  pylorus  towards  the  a  >d  intef- 
right.  The  duodenum  palTes  down  on  the  right  fide,^'  '"• 
as  in  the  human  body,  lies  on  the  right  kidney,  and 
then  paffes  to  the  left  fide,  behind  the  afcending  part 
of  the  colon  and  root  of  the  mefentery,  comes  out  on 
the  left  fide,  and  getting  on  the  edge  of  the  mefentery, 
beconies  a  loofe  inteftlne,  forming  the  jejunum.  In 
this  courfe  behind  the  mefentery,  it  if  cxpofed  as  in 
mull  quadrupeds.  The  jejunum  and  ileum  pafs  along 
the  edge  of  the  mefentery  downwards,  to  the  lower 
part  of  the  abdomen.  The  ileum,  near  the  lower  end, 
makes  a  turn  towards  the  right  fide,  mounts  upwards 
round  the  edge  of  the  mefentery,  paffes  a  little  way  on 
the  right,  as  high  as  the  kidney,  and  there  enters  the 
coloi  o'  caecum.  The  cascum,  which  is  about  fcven 
Indies  long,  and  rtfembles  that  of  the  lion  or  feal,  lies 
on  the  lower  end  of  the  kidney,  confideiably  higher 
than  in  the  human  body  ;  and  this  renders  the  afcend- 
ing part  of  the  colon  fliort.  Tiie  colon  pafTts  oblique- 
ly up  the  right  fide,  a  li'.tle  towards  the  middle  of  the 
abdomen  ;  and  when  as  high  as  the  ftomach,  croffes  to 
the  left,  and  acquires  a  broad  mefocolon.  It  lies  here 
on  the  left  kidney,  and  in  its  paffage  down  inclines 
more  and  more  to  the  middle  line  of  the  body.  When 
it  has  reached  the  lower  part  of  the  abdomen,  it  pafies 
behind  the  uterus,  and  along  the  vagina  in  the  female; 
between  the  two  telllcles,  and  behind  the  bladder  and 
root  of  the  penis,  in  the  male  ;  bending  down,  to  open 
on  what  is  called  the  belly  of  the  animal.    In  its  whole 
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Anatomy  coiiife  it  is  gently  convoluted.  In  tliofe  which  have 
no  CLCciim,  aiul,  therefore,  can  hardly  be  fjid  to  have 
a  colon,  the  intclllne,  before  its  termination  in  the  rec- 
tum, makes  the  fame  kind  of  fvvee])  round  the  other 
intellines,  as  the  colon  does  where  there  is  a  cascum. 

For  the  fize  of  the  animal,  the  inteflints  are  not 
large.  In  thofe  cf  18  or  24  feet  long,  they  are  not 
larger  than  in  the  horfe  ;  the  colon  is  very  fl'.ort,  and 
has  little  more  capacity  than  the  jejvinum  and  iletim. 
This  is  a  circiimftance  common  to  carnivorous  animals. 
In  the  piked  wiiale,  the  length  from  the  ftomacli  to 
The  csecum  is  aSj-  yards,  the  length  of  the  CKcum  fc- 
ven  inches,  and  of  the  colon  to  the  anus,  two  )  arJsand 
three  quarters. 

The  teeth,  in  the  rumiiiatlng  tribe  of  animals,  point 
out  the  kind  of  flomach,  crecum,  and  colon  ;  but  in 
others,  as  the  horfe,  li<in,  &c.  the  appearances  of  the 
teeth  only  indicate  the  kind  of  colon  and  cTcum.  In 
the  cetaceous  tribe  of  fiflies,  whether  they  have  teeth 
or  not,  the  ftomaehs  vary  little,  and  the  circumftr.ncc 
of  csecuiy  feems  not  to  depend  on  either  teeth  or 
llomach. 

The  ftomach,  in  all  the  fubjedts  examined  by  Mr 
Hunter,  confilled  of  feveral  bags  continued  from  the 
firft  on  the  left,  towards  the  right,  where  the  laft  ter- 
Numb'r  of  niinstss  in  duodenum.  The  number  and  lize  ol  the 
ilomachs.  ftomachs  differ  confidevably.  In  the  porpoife,  gram- 
pus, and  piktd  whale,  there  are  five  ;  in  the  bottle- 
nofe  whale,  feven.  The  two  firil  ftomachs  in  the  por- 
poife, bottle-nofe,  and  piked  whale,  arc  the  largeft;  the 
others  are  fmaller;  but  not  uniformly  fo. 

The  firll  ftomach  has  very  much  the  (hape  of  an  egg 
with  the  fmall  end  downwards,  and  is  lined  with  a  con- 
tinuation of  the  cuticle  from  the  cefophagus.  In  fome, 
the  ocfophagus  enters  the  upper  end  of  the  ftomach;  in 
others,  it  enters  pofteriorly  and  obliquely.  Thefecond 
ftomach  in  the  piked  whale  is  very  large,  and  rather 
longer  than  the  lirft,  is  of  the  fhape  of  the  Italic  letter 
S,  and  pafTes  out  from  the  upptTf  end  of  the  firil  on  its 
right  fide,  by  nearly  as  large  a  beginning  as  the  body 
of  the  bag.  In  the  pprpoife,  where  this  fecond  ftomach 
begins,  the  cuticle  of  the  firft  ends  The  infide  of  the 
fecond  ftomach  has  unequal  rugae  like  an  irregular 
honey-comb.  In  the  piked  whale  the  rugae  are 
longitudinal,  and  in  many  places  deep,  fome  of  them 
bemg  miited  liy  crofs  bands:  in  the  porpoife  the  fihls 
are  thick,  mafty,  and  indented  into  each  other.  Tin's 
ftomach  opens  into  the  third  by  a  round  contrafted  ori- 
fice. 

TiiC  third  ftomach  is  the  fmalleft,  appears  only  to  be 
a  paflage  between  the  fecond  and  fourth,  has  no  peculiar 
internal  ftrufture,  and  terminates  in  as  large  an  open 
ir.g  as  at  its  beginning.  It  is  from  ore  to  five  inches 
hing.  The  fourth  ftomach  is  Icfs  than  cither  th.e  firft 
or  lecond.  It  feems  to  be  flattened  between  the  fe- 
cond and  fifth;  and  in  lomc,  as  the  porpoife,  it  is  long, 
and  paffes  in  a  feipenline  conrfc  like  an  inteftine.  The 
inlernai  lurface  is  reguhn-  and  villous,  and  opens  on  its 
rigiit  fide  into  the  ntth.  The  fifth  ftomach  is  round  in 
the  piked  whale;  in  the  porpoife  it  is  oval:  it  is  fmal), 
and  terminates  in  the  pylorus  without  any  appearance 
of  a  valvular  ftrnfture  Its  coats  are  thinner  than 
thofe  of  ihe  fourth  ;  the  inlernai  furface  is  even,  and 
it  is  c(n«nionlv  tinged  .with  h'ile.  In  fome,  as  the 
pikfd  whale  ane;  the  large  whalebone  whale,  there  is  a 
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caecum  ;  in  others,  as  the  porpoife,  gratnpus,  and  hot-  Anatomy 
tie-nofe  whale,  it  Is  wantin;;.  ,,,  °'.'  , 

rrt,         ,1         '1  r      \         •  r      r  r     ,        •  .1-  •     I  n>  llohtry. 

1  he  Itruoture  or  the  inner  tiirfacc  or  tlic  uiteltine  is  . 

very  fingular.  The  Inner  furface  of  the  duoik'num  of 
the  piked  whale  has  longitudinal  rugae  or  valves,  at 
fome  dlllance  from  each  other,  and  receiving  lateral 
folds.  The  inner  coat  of  the  ileum  and  jejunum  ap- 
pears in  irregular  folds,  which  may  vary  accirding  to 
the  aftion  of  the  mufcular  coat  of  the  inteftine,  yet  do 
not  fcem  to  depend  entirely  on  this  contrailion.  In 
fome  the  vvliole  trail  of  the  inteftine  is  thrown  into 
large  cells  which  are  fubdivided  into  fmaller.  Thefe 
cells  have  the  appearance  of  pouches  with  the  mouths 
downwards,  and  adl  like  valves  when  any  thing  is  at- 
tempted to  be  palTed  In  a  contrary  dircd'tion.  j,- 

J^ii'er. — In  this  tribe  ot  animals  there  is  a  confider.  Rrfrmhlo* 
able  degree  of  unlforniity  in  the  liver,  which  in  ftiapc'''^ ''"'"»"•■' 
bears  a  near  rtfemblance  to  the  human  liver,  but  Is 
probably  lefs  firm  In  Its  texture*.  The  right  lobe  is 
the  largeft  and  thickeft,  and  there  is  a  large  iiifure  be- 
tween the  two  lobesi  in  which  the  round  ligament 
paftes.  Toward  the  left  the  liver  is  much  attached  to 
the  ftomach.  The  gall  bladder  Is  wanting  ;  but  the 
hepatic  duft,  which  enters  the  duodenum  ab(iut  f:ven 
inches  beyond  the  pylorus,  is  large.  ij6- 

Puinreas.  —  The  pancreas  is  a  long  flat  body,  ha  Situat'oni 
ving  its  left  end  attached  to  the  right  iide  of  the  firft. 
cavity  of  the  ftomach.  ]t  croiFcs  llie  fpine  at  the  root 
of  the  mcitntery,  joii.s  the  hollow  curve  of  the  duo- 
denum near  to  the  pvlorus,  adheres  to  that  inteftine, 
and  its  duiSl  enters  that  of  the  liver  near  the  termina- 
tion in  the  gut.  ijy 

i^d.'ct'n.— The  fpleen,   whieh  is  involved  in  the   epi  S.T.all. 
ploon,   is  fmall  for  the  fize  of  the  animal.      In  fom.e  of 
the  tribe,  as  in  the  porpoife,  there  are  one  or  two  fmall 
ones,  not  larger  In  fize  than  a  nutmeg,  and  fometimes 


They  are  placed  in  the  epiploon  behind  the 


fmaller. 

others.  r,;8 

Kidneys  — The  kidneys  in  this  whole  tribe  of  animals '''"■iplome- 
arc   conglomerated.      They   are    made   up    of   fmaller'''"^'*' 
parts,  which  are  coimefied  only  by  cellular  membr.me, 
blood  veffels,   and  du£ls.      The  fmaller  portions  are  of 
a  conical  figure  ;  the  apex  Is  placed  towards  the  centre 
of  the  kidney,    and   the  bafe  ioims  tiie  external  iur- 
face.      Each  portion  is  compofcd  of  a  cortical  anci  tu- 
bular fubftance,   the  tubular  tevminriling  in  the  apex, 
which  aj  ex   makes  the   mamilla.       Each  mamiila  has 
an  intundibulum,  which   is  long,   and  at  its  beginning 
wide,  embracing  the  bafe  of  the  mamilla,  and  becom-    ' 
irig  fmaller.     Tliefe  Iniundibula  at  laft  unite  and  form 
the  ureter. 

Ureivrs  and  Bhiddcr. — The  ureter  comes  out  of  the  - 
kidney  at  the  lower  end,  and  pafTes  along  to  the  blad- 
der, which  it  enters  very  near  to  the  urethra.  The 
bb.dder,  whieh  is  of  an  oblong  fliapc,  Is  fm.ill  fo/  thesnvjii. 
fize  of  the  animal.  In  the  female  the  urcthia  p'ffcs 
along  to  the  external  fulcus  or  vulva,  and  opens  jufh 
under  the  clitoris,  as  in  tiie  human  fiibjefti  The  cGp- 
fulx  reti'j.ks,  when  compared  to  the  huiiiia.,  ait  fnia!! 
for  the  fize  of  the  animal.  i'hey  arc  flat  and  of  an 
oval  figure.  They  are  compofed  of  two.  fubftances,; 
oj  an  external  fubftancej  which  bus  the  dlredtion  *>f  i^s 
fibres  towards  the  center  ;  and  of  an  Intcinal  fubftance, 
which  is  more  uniform  and  has  lefs  oi  the  libroua  ap- 
pearance. 
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StCT.   IV.   0/  /'^'.'  Oi-gati!  nf  Ch-culiitlon  and  Rtffira- 
tion. 

\ .  Cmcx'LATioN. — Tliehiait  and  blood- vefTth,  efpe- 
cially  llie  veins,  are  probaby  laro-er  in  proportion  to 
tlieir  fi/.e  than  in  the  quadruped.  Tbe  heart  is  ea- 
chifcd  in  its  pericardium,  and  is  attached  to  tlie  dia- 
phragm as  in  the  human  body.  It  iscompofed  of  two 
auricles  and  two  ventricles,  is  (latter  than  in  the 
quadruped,  and  adapted  to  the  fhape  of  the  cheft.  The 
auricles  have'a  greater  number  of  fafciculae,  palTing  more 
acrofs  the  cavity  from  fide  to  ("lie,  than  in  many  other 
animals;  and  beildes  have  confiderable  mufcularity  and 
elafllcity.  There  is  nothing  peculiar  in  the  ftruflure  of 
the  ventricles  of  the  heart,  in  their  valves,  in  the  arte- 
ries, or  in  their  diftribution,  all  which  have  a  fimilarity 
to  other  animals  where  parts  are  nearly  fimilar. 

Animals  of  this  tribe  have  a  greater  proportion  of 
blood  than  any  other  yet  known;  and  fome  arteries  are 
apparently  intended  as  refervoirs,  where  a  great  quan- 
tity of  blood  is  required  in  any  part.  There  Is  a  net- 
work of  arteries,  formed  of  the  intcrcodal  arteries,  and 
running  between  the  pleura,  ribs,  and  their  mutcles. 
The  fpinal  marrow  is  furrounded  with  a  net-work  of 
arteries  in  the  fame  manner,  efpecially  where  it  pafTes 
out  from  the  brain,  where  a  thick  fubilance  is  formed 
by  their  ramiucationt  and  convolutions. 

In  examining  particular  parts  which  bear  any  rela- 
tion to  the  {lie  of  the  animal,  if  we  have  been  accuftom- 
ed  to  fee  them  in  the  riiiddle  fized  animals,  we  mull 
behold  them  with  aftonilhment  in  animals  like  the 
whale,  which  fo  far  exceed  the  common  bulk.  The 
heart  and  aorta  of  the  fpermaceti  whale,  for  inftance, 
appear  of  inimenfe  fize,  wlien  vi'e  make  this  kind  of 
comparifon.  The  latter  meafures  a  foot  in  diameter  ; 
and  the  former  was  too  large  to  be  contained  in  a  wide 
tub.  Confidering  the  quantity  of  circulating  fluid  in 
fo  large  a  veffel,  that  probably  10  or  15  gallons  of 
blood  are  thrown  out  at  a  fingle  ftroke,  and  the  great 
velocity  with  which  it  moves,  the  mind  mull  be  tilled 
with  wonder. 

The  veins  feem  to  have  nothing  peculiar  in  their 
flructure,  if  we  except  the  veins  in  the  folds  on  the 
fkin  of  the  bread,  as  in  the  piked  whale,  where,  and 
in  fimilar  places,  it  was  neceflary  to  have  the  elafticity 
increafed. 

The  blood  of  this  order  of  animals  is  fimilar  to  that 
of  quadrupeds  Mr  Hunter  feems  to  think  that  the 
quantity  of  red  globules  is  in  larger  proportion  ;  and 
he  fuppofes  that  this  increafed  quantity  of  red  parti- 
cles may  have  fome  cff.-ft  in  aiding  to  keep  up  the 
animal  heat  ;  for  as  they  live  in  a  very  cold  climate  or 
atmcfphere  compared  with  the  heat  of  their  bodies,  it 
h  readily  carried  off,  and  therefore  fome  help  of  this 
kind  becomes  neceffary. 

The  quantity  of  blood  in  this  tribe  of  animals  is 
comparatively  greater  than  in  the  quadruped,  and 
therefore  it  is  probable  that  it  amounts  to  more  than  in 
any  known  animal.  In  them  too  the  red  blood  is 
tarried  to  the  extreme  parts  cf  the  body,  fimilar  to 
what  happens  in  the  quadruped,  but  difl'erent  from 
fifh. 

2.  Respiration — Some  parts  of  the  organs  of  refpi- 
lation  in  animals  that  live  on  land  feem  to  be  fitted  for 
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a  compound  aftion,  as  for  inftance  the  Lirynx,  which  is   Anatomjr 
adaotcd  both  f'>r  rtfplration,   deglutitivin,  and  found  ;       ■""' 
but  in  the  whale  tribe  it  fcems  to  be  adapted  only  for  I'hyCnlogy' 
rcfpiration.     _^  _  _  '    ,^^ 

Lnryiix. — The  larynx  varies  much  in  flru£ture  and  Varieties, 
fize  in  the  difterent  Ipecies  It  is  compofed  of  the  os 
hyoides,  thyroid,  cricoid  and  Two  arytenoid  cartilages. 
The  OS  hyoides  was  hirger,  while  the  cartilages  were 
much  fmaller,  in  the  bottle- nofe  whale  of  24  feet  long 
than  in  the  piked  whale  of  i  7  feet.  In  the  bottle-nofe 
the  OS  hyoides  is  compofed  of  three  bones,  with  two 
whofe  ends  are  attached  to  it,  making  five  in  all.  In 
the  porpoile  it  coniiils  of  only  one  bone  flighty  bent  ; 
it  has  no  attachment  £0  the  head  as  in  many  qujdrii. 
peds. 

The  thyroid  cartilage,  in  the  piked  whale,  is  Fnoad 
from  fide  to  fide,  and  has  two  lateral  proecffcs  which 
are  long,  and  pafs  down  the  outfideof  the  cricoid,  near 
to  lis  lower  end,  and  are  joined  to  it,  as  in  tlie  hu- 
man fubjeft.  The  cricoid  cartilage  is  broad  and  flut, 
making  the  pofterior  and  lateral  part  of  the  larynx,  and 
is  much  deeper  behind  and  laterally  than  before.  Thf 
two  arytenoid  cartilages  projeft  much,  and  are  u- 
nited  to  each  other  till  near  their  ends;  they  are 
articulated  on  the  upper  edge  of  fhe  cricoid,  crofs 
the  cavity  of  the  larynx  obliquely,  and  make  the  paf- 
fage  at  the  upper  part  a  groove  between  them.  In 
feveral  of  the  tribe,  the  epiglottis  makes  a  third  part 
of  the  paflfage,  and  completes  the  glottis  by  forming 
it  into  a  canal.  No  thyroid  gland  has  been  dif- 
covered.  ^^y 

Liin^s. — The  lungs  are  two  oblDng  bodies,   one  on  Not  divided 
each  fide  of  the  chtlf,  but  are  not  divided  into  fmaller'"'"  lobci. 
lobes  as  in  the  human  fubjett.      They  are  of  conlider- 
able  length,  but  not  fo  deep  as  in  the  quadruped,  from 
the  heart  being  broad  and  flat,  and  filling  up  the  chcfl. 
They  are  increafed  in   fize  by  rifing  higher  up  in  the 
chell,    and   p-afiing  farther  down  on  the  back.     The       i  |g 
lungs  are  extremely  elalllc  in  their  fubilance,  and  have  Very  cla, 
the  appearance  and  confillence  of  ths  fpleen  of  an  ox.    "^ 
The  branches  of  the  bronchia:  which  ramify  into  the 
lungs,  have  the  cartilages  rounded,  which  feems  to  ad- 
mit of  greater  motlim  between  them. 

The  pulmonary  cells  are  fmaller  than  in  the  quadru- 
ped, and  communicate  with  each  other,  which  thofe 
of  the  quadruped  do  not  ;  for  by  blowing  into  one 
branch  of  the  trachea,  the  whole  lungs  may  be  fil- 
led. J 

The  diaphragm  has  not  the  fjme  attachments  as  in  D^phragiTb 
the  quadruped  ;  bccaufe  the  ribs  in  this  tribe  do  not 
complete  the  cavity  of  the  thor.ix.  The  diaphragm  is 
therefore  unconiierted  forwards  to  the  abdominal  muf- 
cles,  which  are  very  rtiong,  being  a  mixture  of  mufcu- 
lar  and  tendinous  fibres.  The  chell  \^  longell  in  the  di- 
reftion  of  the  animal  at  the  back,  by  the  diapiiragn* 
palling  obliquely  backwards,  and  reaching  low  on  the 
fpiiie.  Tiic  parts  immediately  concerned  in  rclpiratiou 
are  very  fti.JUg.  This  is  particularly  the  cale  with  the 
diaphragm.  This  fcems  ncrcirary,  as  tlie  animal  mud 
enlarge  the  cheft  in  fo  deiife  a  ined'um  as  water,  the 
prelFure  of  which  mull  be  greater  than  the  counter- 
prelTure  from  the  air  infpired.  And  for  the  fime  rea- 
fon,  expiration  muft  be  eafily  performed,  for  the  prel- 
fure  of  the  water  and  the  natural  elallicity  of  the  parts. 
are  greater  than  the  rcfiltance  ot   the  internal  air,,  fo 

tlut 
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Anatpmjr    that  it  may  be  produced  wrtliout  any  immediate  aftion 
'j^'i       of  mufclci.     In  thcfe  animals  the  diaphragm  fcems  to 
^^'°_2be  the  principal  agent  in  infpiration. 

Bkiv-/jo/i-,  o\ pnjf.'.ge  for  the  air. —  In  animals  breath- 
ing air,  the  nofe  is  tlie  p^ifTiige  for  ihe  air,  and  the  feat 
of  the  organ  of  fnuliiiig  ;  but  in  feme  of  the  cetaceous 
^^        tribe,  thib  fcnfe  fcems  to  be  wanting;   in  them,   there- 
Nofti-ils        fore,  the    nollrils    are   intended  merely  for  refpiration. 
chiefly  in-  The  membranous  portion  ot  the  pofterior  nollrils  is  one 
tfndcil  lor    (-gna!  ;  but  in  the  bony  part,   in  moll  of  them,  it  is  di- 
vided  into  two. 


LOGY. 


347 

Anatomy 
I'hyfiology. 


rcf{iirutk  11. 


PI.  CXLI, 
fit  I,  I. 


151 

Opening 


In  thofe  which  have  it  divided,  it  is 
in  fome  continued  double  through  the  anterior  foft 
parts,  and  opens  by  two  orifices  ;  but,  in  otliers,  it 
unites  again  in  the  membranous  part,  making  exter- 
nally only  one  orifice,  as  in  the  porpoifc,  grampus, 
and  bottle  nofe  whale.  At  its  beginning  in  the  fauces, 
it  is  a  rounulili  Imle,  furroundcd  by  a  ftrong  fphinfter 
tnufcle,  w  hich  grafps  the  epiglottis  ;  the  canal  beyond 
this  enlarges,  and  opens  into  the  two  paffages  in  the 
bones  of  tlie  head.  In  the  fpermaceti  whale,  in  which 
the  canal  is  fingle,  it  is  thrown  a  little  to  the  left  fide. 
After  thefc  <;.i!ials  emerge  from  the  bones  near  the  ex- 
ternal opening,  tlicy  become  irregular,  and  have  fulci 
pafilng  out  laterally,  of  irregular  forms,  with  corre- 
fponding  eminences  ;  and  the  (Irudlurc  of  thefe  emi- 
nences is  nnifcular  and  fatty. 

Where  there  is  only  one  external  opening,  it  is 
tranfverfe,  as  in  the  porpoife,  grampus,  bottle-nofe, 
and  fpermaceti  whale  ;  but  when  it  is  double,  it  is 
longitudinal,  as  in  the  large  whalebone  whale,  and  in 
the  piked  whale.  Thefe  openings  form  a  pafFage  for 
the  air  to  and  from  the  lungs  ;  for  it  would  be  im- 
poffible  for  ihefe  animals  to  breathe  through  the 
mouth. 

In  the  whole  tribe,  the  fituation  of  the  opening  on 
well  fitted  the  upper  furface  of  the  head  is  well  adapted  for  the 
for  relpiia-  purpofe  of  relpiration  ;  for  it  is  the  firft  part  that  comes 
to  the  furface  of  the  water  in  the  natural  progreJTive 
motion  of  the  animal.  The  animals  of  this  order  do 
not  live  in  the  medium  which  they  breathe.  This  re- 
quires a  particular  conftruftion  of  the  organs  which 
conduft  the  air  to  the  lungs,  that  the  "water  in  which 
they  live  m.ay  not  interfere  with  the  air  they  breathe. 
The  proje&ing  glottis  pafles  into  the  pofterior  nollrils, 
by  which  means  it  croffcs  the  fauces,  and  divides  them 
into  two  paffages. 

The  beginning  of  the  pofterior  noftrils,  which  an- 
fwers  to  the  palatum  mo'Ae  in  the  quadruped,  hn.^  a 
iphinfter  which  gralps  the  glottis,  by  which  its  tit  na- 
tion is  rendered  lllU  more  fecure,  and  the  pafiages 
through  the  head,  acrofs  the  fauces  and  along  the 
•trachea,  are  rendered  one  continued  canal.  This  union 
of  glottis  and  epiglottis  with  the  pofterior  noftril  ma- 
king only  a  kind  of  joints,  admits  of  motion,  and  of  a 
dilatation  and  contraction  of  the  fauces  in  deglutition, 
from  tiie  epiglottis  moving  more  in  or  out  of  the  pof- 
terior ni/ftrll.  Ttiis  tribe  of  animals  having  no  project- 
ing to;.gue,  and  therefore  wanting  its  extenfive  motion, 
and  the  power  of  fucking  things  into  the  mouth,  may 
perhaps  require  this  peculiarity  of  Conftruilion  to  ren- 
der the  ci  inmunicution  between  tiic  air  and  lungs  more 
perfeft.  But  how  far  this  is  the  cafe,  in  the  prefent 
ftate  of  our  k  owledge  of  the  llrudlure  and  economy  of 
thefe  refpiratory  organs,  it  is  not  eafy  to  fay. 


Sect.  V.  Of  t','  Brain  and  Organs  of  Senfe. 

The  brain. — In  the  different  genera  ^>f  the  cetaceous 
tribe   of  animals,  the  brain  differs   niui  h,   and   alfo   in        152 
the  proportion  it  bears  to  the  bulk  ot  the  animal.  The^'"'.'"  P"""*- 
porpoife  has  the  largeil  brain,   and   thus  comes  neareft ''""^i^lf  ^ 
to    the    hum.ui   fubje£l.      Tlie  whole  brain  is  compact. 
The   antenor   part    projedls  lefs   forward    than    in  the 
quadruped  ;   the   trciluUa    oblongata   is   lefs    prominent, 
and  lies  on  the  hollow  made  by  the  lobes  ot   the  cere- 
bellum. 

The  brain  is  compofed  of  diftinftly  marked  cortical 
and  medullary  fubftauces.  The  medullary  (ubftance 
is  very  white  ;  the  cortical  like  the  tubular  fubllance 
of  the  kidney ;  and  thefe  two  fubttances,  fecm  to  be  in 
the  fame  proportion  as  in  the  human  brain.  Tlie  la- 
teral ventricles  are  huge.  They  pafs  clofe  round  the 
ends  of  the  thalam'i  mrvoriim  opticorum.  The  thalami 
are  large  :  the  corpora  flriata  fmall.  Moft  of  the  other 
parts  have  a  great  refcmblauce  to  fimllar  parts  in  the 
human  brain. 

The   fubllance   of  the   brain   is  more  vifibly  fibrous  o  .^-^ 
I         •  I  -1        MM       i-i  I-     I-  1     •'uoitance 

than  in  any  other  animal.      1  he   fibres  pals   from   trie  fibrous.  ' 

ventricles  as  from  a  center  to   the  circumference,  and 

continue  through  tlic  cortical  fubftauce.    The  brain  of 

the  piked  whale  weighed  four  pounds  10  ounces. 

The  fpinal  marrow  in  this  tribe  of  animals  is  prooor-e  •    i* 

urn  I  -It  r  •  t'      •    aptn.U  mSf- 

tionaliy  fmaller  than  in  the  human  fpecies.  It  iSrg,^,_ 
largell  in  the  porpoife  where  the  brain  is  largeft,  bear- 
ing fome  proportion  to  the  quantity  of  brain.  But  tliis  i,s 
not  always  the  cafe  ;  for  in  the  fpermaceti  whale,  where 
the  brain  is  fmall,  the  fpin»l  marrow  is  proportionally 
largeft.  It  terminates  about  the  twenty-fifth  vertebra, 
beyond  which  is  the  cauda  equina  :  the  dura  mater  is 
no  farther  continued.  The  nerves  that  go  off  from  the 
fpinal  marrow  in  its  courfe  are  more  uniform  in  fize 
than  iu  the  quadruped  ;  the  parts  being  more  equal, 
and  no  extremities,  except  the  fins,  to  be  fupplied. 
The  ftrudlure  of  the  fpinal  marrow  is  more  fibrous 
than  in  other  animals  ;  when  feparated  longitudinally, 
it  tears  with  a  fibrous  appearance,  but  when  feparated 
tranfverfely,  it  breaks  irregularly. 

The  fl<ull  is  lined  with  the  dura  mater,  and  in  fome 
forms  the  three  proceffes  correfpondiiig  to  the  divifions 
of  the  brain,  as  in  the  human  fubjeA;  but  in  others  this 
divlfion  is  bony-  Where  the  dura  mater  covers  the  fpi- 
nal marrow,  it  differs  from  u  hat  takes  place  in  other  ani- 
mals, for  it  enclofcs  the  marrow  clofely,  and  the  ner.-es 
immediately  palling  out  through  it  at  the  lower  part, 
as  they  do  at  the  upper,  fo  that  the  cauda  equina  as  it 
forms  is  on  the  out  fide  of  the  dura  m.ater. 

The  nerves  going  out  from  the  brain  are  fimilar  to, 
thofe  of  the  quadruped,  excepting  i.i  thofe  that  want 
olfadlory  neivcs,  as  the  porpoife.  As  the  organs  of 
fenfe  are  varioufly  formed  in  different  animals,  fitted 
for  the  different  modes  of  impreflion,  in  this  tribe  the 
coiiftruftion  Is  varied  according  to  the  economy  of  the 
animal.  The  fcnfes  of  touch  and  tafte  feem  to  be  adapt- 
ed to  every  mode  ;  but  thofe  of  fmcll,  fight,  and  hear- 
ing, probably  require  to  be  varied  or  modified  accord- 
ing to  circumftances  ;  and  according  to  thefc  circum- 
ftanccs  the  fenfes  are  formed. 

Scrfe  of  teuih — The  Ikin  in  this  tribe  of  animals  ap- skin  the 
peais  iu   general  to  be  well  calculated  for   fcnfation.fcat  of  fcn- 
X  X  2  Thef^icn. 
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Aii.itomy   Tli-;  whole  ''iirr.icc  is  covered  widi  villi,   which  are  fo 
Ph-Ti.!lo"Y."'^''    y^^Ttlf,    and   it   rr.ult  be   fuppofed   ajlo   nerves. 
■    '  ^    "  '  Whether  this  ftrutlure  be  only  receflary  for  acute  ftn- 
fation,  or  whether  |t  be  nectnary  for  common  fcnfation, 
is  not  known.      But   it  may   he  obferved,  that  where 
the  fcnfc  of  touch  is  required  to  be  acute,  the  villi  are 
ufuc'.lly  thick  and  long  ;  and  this  is  probably  uecirfTary, 
bccauie  in  thcfe  parts  of  the  body  where  tiie  fcnfations 
of  touch  are  acute,  fuch  parts  are  (?*ivered  with  a  thick 
cuticle.  This  is  remarkably  the  cafe  in  the  ends  of  our 
fingers  and  toes,  and  in  the  foot  of  the  hoofed  animals. 
Mr  Hunter  feems  to  think  that  the  feiife  uf  touch  pof- 
ip        felTcs  greater  acutencfs  in  v.-ater. 
Topt:u;not      S:-nfe  of  tajic. — The  tongue    in  mod  animals  is  not 
rily  rhs  op]j,   (1,^  oig^n  of  taflc,  but   is  alfo  intended  for  me- 
chanical pu: poles.      For  this  latter  purpofe  it  is  per- 
haps kfs  fo  that!  in  any  other  animal,     la  fome  it  has 
more  freedom  of  motion  than  iii  others  ;  and  the  reafon 
of  this  is  probably  the  difference  in  the  mode  of  catch- 
ing t'le  food  and  cf  fivallowing.    In  thofi  with  teeth  it 
,  prijedls  molt,  which  fcems  Icfs  necefiary  in  others  which 
merely  open  the  mouth  to  receive  the  food  along  with 
the  water,  or  fwim  Upon  it.    In  the  porpo'fe  and  gram- 
pus, the  tongue   is  firm   in   texture  ;  but  in  the  fper- 
rnaceti  whale  it  refemblcs  a  feather  bed.      It  is  conipo- 
fcd  of  mufcle  aud  fat  ;  and  in  fome  is  pointed  and  fer- 
,^5        rated  on  the  edges.' 
WBnting  in      Scrfe  of  fmi'lltng. — In  ijiany  of  this  tribe  there  is  no 
■fo:n..  organ  of  fmell  at  all ;  and  in  thofc  which  have  fuch  an 

organ,  it  is  not  that  of  a  filli,  and  therefore,  like  theirs 
it  is  probably  not   calculated  to  fniell  water.      It   be- 
comes a  matter  of  difficulty  to  account  for  the  manner 
in   which   fuclv  ani.nals   fmell   water,  and   why  others 
have  no  fuch  organ,  which  is  fuppofed  to  be  peculiar 
to  the  large  and  fmall  whakbone  whales.     Mr  Hunter 
is  of  t'piaion  that  the   air  retained  in  the  noftril  out  of 
tlie  current  of  re'piration,'  which  by  being  impregnated 
with    the  odoriferous    particles  contained  in.  the  wa- 
ter during  the  acl  of  blowing,   is  applied  to  the  organ 
of  fmell.    It  might  be  fuppofeJ,  he  cbfcrves,  that  they 
would   fmell  the   air  on   the   furface  of  the  water  by 
every  iufpiration  as  animals  do  on  land;  but  admlttins' 
this  to, be  the  cafe,  it  will  not  give  them  the  pov.-er  to 
fmcU  the  odoriferous  particles  of  their  prey  in  the  wa- 
ter at  any  depth  ;  and  as  their  organ  is  not  fitted  to  be 
affecled  by   the  application    of    wrater,    and    as    they 
cannot    fuck    water    into    th.e    noflrils     without    the 
danger  of  its  paffing  into  the  lungs,  it  cannot  be  by 
its  applicatiun  to  'this  brgan  tliat  they  are  enabled  to 
fmell.     Some  have  the  power   of  throwing  the  water 
from  the   mouth  through   the  noftril,  and  with  fuch 
force  as  to  raife  it  30  feet  higli.     This  no  doiibt  an- 
fwers  fome  very  important  purpofe,  although  not  very 
obvious.     Mr  Hunter   fnppoling  that  Imeliing  the  ex- 
ternal  air  could  be   of  no  ufe  as  a  fenfe,   thinks  that 
they  do   not   fmell  in   infpiration  ;    for  the   organ  of 
fmell  is  out   of  the   direCl  road    of  the  current  of  air 
in  infpiration,  and  it  is  .ilfp  out  of  the  current  of  water 
when    they  fpout  ;   may   it    not  then  be  fuppofed,   he 
ajlvs,  that  this  finus  contains  air,  and  as 'the  water  paiT- 
cs  in  the  act  of  throwing    it  out,  that  it  impregnates 
this  refervoir  of  air,  which  immediately  aftcC^i  the  fenfe 
ef  fmell  ?    This  operation  is  conjciihired  to  be  perform- 
ed in  the  aft  of  expiration  ;   bccaufe  then  the   water 
is  faid  to  be  very  offeniive.     Mr  Hunter  adds,  that 


LOGY  Chap.  II. 

if  tins  folution   be  well  fcninJed,  ihofe  only  can  fpout    Ai.atcimy 
which  have  the  organ  of  fmeil.~     But  as  fome  animals  ,  ,  °^"' 
of  this  order   are  entirely  deprived  of  this  organ,   and  .    '   ^  "^'^' 
as  the  organ  in  thofc  which  have  it  is  cxtrcmelv  fmall, 
as  well  as  the  nerve  which  receives  the  imprellion,   It 
would  appear  to  be  lefs  necclfary  iu  them  than  in  thofc 
wliich  live  in  air.  ,,« 

Scnf   of  hen  ring The   internal   ear   in  general  has  Similar  t» 

nearly  the  fame  conllruclion  as  that  of  quadrupeds. 'J"^'^"* 
Tlie  bones,  the  cHvItles,  the  cartilages,  and  the  nerves'"^ 
are  the  fame,  their  dlfpolition  and  arrangement  vary- 
ing in  fome  of  the  fpecies  ;  and  from  this  there  arifej 
a  difference  ol  ftrufture  in  thefe  organs,  and  perhaps  al- 
fo a  difference  in  the  fcnfation.  According  to  fome 
anatomifts,  the  femicircular  canals  are  wapfting  in  fome 
of  this  tribe  of  animals ;  while  they  have  been  defcri- 
bed  by  others.  Some  have  defcrlbcd  the  form  of  the 
veltibulum  as  in  the  fpermaccti  whale,  others  have  de. 
nied  iis  exillence  altogether.  It  is  perhaps  owing  to 
their  being  Icfs  cafjy  delcfted,  that  they  have  been 
■fuppofed  not  to  exilt  at  all.  According  to  the  rela- 
tions of  lilhermen,  the  cetaceous  tribe  have  the  fenfe 
of  hearing  as  acute  as  that  of  quadrupeds.  ido- 

Senf  of  feeing. — The  organ  of  fight  in  this  tribe '' f"'^"* 
feems  to  have  a  very  clofe  analogy  with  the  fame  or- 
gan in  quadrupeds.  There  Is  the  fame  relative  connec- 
tlon  between  the  choroid  coat,  the  reiina,  and  the  cryf- 
talllne  humour.  In  foine  circumftances,  however,- they 
differ,  by  which  probably  the  eye  in  this  tribe  is  better 
adapted  to  fee  in  the  medium  through  which  the  light 
is  to  pafs.  The  eye  for  the  fze  of  the  ahlm.al  is  fmall  i 
from  vvhii.h  it  is  ccnjeftured  that  their  power  of  mo* 
tion  is  not  great.  As  no  obfervations-have  vet  been 
made  on  the  form,  fize,  and  denlity  of  the  different 
liumours  of  the  eye,  any  thing  we  could  add  wuuld 
be  nrere  conjecture  founded  on  vague  analogy. 


Sect.  VI.   Of  ihe  Organs  of  Gciierai'wn,   lie. 
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If  the  cetaceous  tribe  of  aiilmals  come  near  to  fifhes?truciiire 
in  fome  point  of  refeinblance,  they  are  very  different  in  Cnii'ar  to 

■  thofe  of  others.     This  is  remarkably  the  cafe  In  t he '^'■''' '."'  ""* 

ACL  c.L  r  ."*•  I'll        niiiiuiiLp-  a- 

ructure   01  the  organs  or  generation,  m  which  they  [iim^j^ 

come  nearer  in   form  to  thofe  of  ruminatiiig  animals, 

than  of  any  other;  and  this  fimllarity  is  more  ilrlking 

in  the  female  than  in  the   ni;.le  ;  for  the  Ctuation  mull 

vary  in  the  latter  on  account  of  external  circumllancts.        jgj 

In  the  male  the  telliclcs  remain  in  the  fituation  in  which  M-lc. 

they  were  formed,  as  in  thofe  quadrupeds  in  which  they 

never  come  down  into  the  fcrotum.     They  are  fituated 

near  the  lower  part  of  the  abdomen,  one  on  each  lide, 

upon  the  two  great  deprciTors  of  the  tall  ;  and  at  tin's 

part  they  com.e  in  contacl  with  the  abdominal  mufcles 

anteriorly.      The  vafa  deferentia  pafs  directly  from  the 

epididymis  behind  the  bladder,  or  between  It  and"  the 

rcdtum,  into  the  urethra.     The  veliculae  leminales  are 

w.'inting.      The   ftrufture   of  the   penis   is   nearly    the 

fame  as  that  of  the  quadruped.      The   ereftores  penis, 

wiu'ih  have  a  fimilar  infcrtiou  to  thofe   of  the  human 

fubjcft,  as  well  as'  the  acctleratores,  are  very   ftrong 

mulcles.  •  j^^ 

'1  hefe  organs  in   the   female  confift  of  the  external  Female.        * 

opening  of  the  vagina,   the   two  horns  uf  the  uterus. 

Fallopian  tubes,   fimbria',  and  ovaria.     The   external 

opening  is  a  longitudinal  fiit,  whofe  edges  ti.eet  in  two 

oppofte 
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oppofite  points,  forminor  a  Uuitl  of  fult-iis.  The  vagina 
paflcs  i!p\rar(]s  a;)d  Ijac'iwards  in  a  diagunal  direiilion, 
rcfptclinjr  the  cavity  of  the  abdomen,  and  ilieii  divides 
into  the  t«'')  liQins,  oui;  on  each  fide  of  the  loins. 
Thcfe  afterwards  terminate  in  the  Follopi.Hn  tnh.s,  to 
>v'alch  the  ovarii  are  attached.  -The  ialide  of  the  va- 
gina is  fir.ooth  f'n  about  one-half  of  its  Icrigtli,  and 
then  begins  to  form  fometlnng  fimi'.ar  to  valve?  pro- 
jecting tmvards  tlie  mouth  of  the  vng!  la,'  each  like  an 
OS  tinc.f.  Thefe  arc  from  R>i  to  nine  in  number.  They 
hardly  go  quite  ronnd  where  they  firft  begin  to  form, 
but  the  laft  make  complete  circles  ;  aiul  at  this  place 
the  vagina  becomes  fmaller,  and  continues  gradually 
to  (Jecrcafe  in  wijth  to  its  termination.  From  the  lj(b 
projtdiag  part  the  pafi'age  is  continued  up  to  the  open- 
ing of  the  two  horns  ;  and  at  this  |.i}ace  the  inner  fur. 
face  forms  longitudinal  riigne,  which  llretch  into  the 
hoi  ns. 

The  Fallopian  tubes,  at  thc'r  termination  in  the 
uterus,  arc  for  U>me  inches  remj-rkably  fmall,  they  then 
begin  to  dilate  fuddenly  ;  and  this  dilatation  increai'cf, 
till  at  the  mouth  they  are  f.ve  or  fix  inches  in  dinme- 
ter.  Through  their  whole  length  they  are  full  of 
longitudinal  rug;e.  The  ovaria  are  oblong  bodies  a- 
bout  live  inches  i.i  length  ;  one  end  is  r.ttached  to  the 
end  of  the  Fallopian  tube,  and  the  other  to  the  hora 
of  the  uterus.  They  are  irregular  in  the  external  fur- 
face,  and  have  no  -eapfule  but  what  is  formed  by  the 
Fallopian  tube. 

In  what  polilion  the  aft  of  ccpulation  is  performed, 
does  not  teem  to  be  precifcly  afcertained.  The  Green- 
land tiihermen  fay",  that  they  are  then  ere£t  in  the 
water,  the  heads  being  above  the  furface,  and  em- 
bracinjr  each  ether  with  the  fins,  M.  de  St  Pierre, 
during  the  courfe  of  a  voyage  to  the  Lie  of  France, 
aflTerts,  that  be  faw  them  fevcra!  times  in  this  pofition. 
Others  as  cor.fidcntly  aflir.n,  that  the  fem?.!e  throws 
hcrfclf  on  her  back  ;  but  it  would  appear  that  this  po- 
fition mnft  interfere  with  the  a&  of  refpiration,  wliicli 
cannot  be  for  any  length  of  time  fufpended  ;  and,  there- 
fore, that  ft  is  kfs  probable. 

It  is  coiijeflured,  that  the  female  admits  the  male 
only  once  in  two  years,  and  that  the  time  of  geilatlon 
is  nine  or  ten  months.  It  ,is  probable,  too,  that  ha- 
ving only  two  nipples,  they  bring  forth  only  a  lingle 
young  one  at  a  time. 

Tile  glands  for  the  fccretion  of  milk,  or  the  brealls, 
are  two,  one  on  each  fide  of  the  midiilc  line  of  the  IkI- 
ly  at  its  lower  part.  .  The  poftcrior  endf,  from  which 
the  nipples  proceed,  are  on  e.ach  fide  of  the  opening  of 
the  vagina  in  fmall  furrows.  They  are  fiat  bodies  ly- 
ing between  the  external  layer  of  fat  and  the  abdomi- 
nal mufcles,  and  are  of  confiderable  length,  but  only 
one-fourth  of  that  in  breadth.  There  is  a  large  trunk 
wl  c\  runs  through  the  whole  lenglli  of  the  gland,  and 
ap;  ears  to  ferve  the  purpofe  of  a  refcrvoir  for  the  milk. 
Into  this  trunk  the  lateral  and  fmalier  duels  pnter,forae 
with  the  courfe  of  the  milk,  fome  in  a  c,ontrary  direc- 
tion. The  trunk  terminates  in  a  projeiftion  externally, 
which  enclofcs  the  nipple. 

It  feems  difficult  at  firQ.  fight  to  conceive  in  what 
way  the  procels  of  iOcking  is  performed  ;  fo  that  bctli 
the  mother  and  the  young  one  may  at  the  faine  time 
veipire  freely.  According  to  the  relations  of  the 
Greenland  fiiltermcn,  tbs  mother  tlircws  htrfclf  on  her 
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fi'!>',  and  th.e  young  one  then  fel/es  the  nipple,      fn   -Anifjniy 
this  pofition,   the  fmalleft  motion  of  the  hcdv  ijernvits    ,   "' 
the  m!)!her  or  the  ,young  one  to  enjoy  the  advantage     /        "• .' 
of  refpiration.     The  art    of  fucking  mull  be  different 
from  that  of  land  animals,    for  in  them  it  is  performed 
by  dra\ving  the  air  from  the  moMth  backward  into  th-: 
lungs,   which   the  fluid   follows  by  the  prcfuire  of  thu 
external  air  on  its  furface  ;  but,  in  the  cetaceous  trihci 
the  lungs  have  no  cn.mexion   with  the  moutii.     The 
operation  of  iiicking  mult  therefore  be  performed  bv 
^he  action  of  the  mouth  itfclf,  and  by  its  having  the 
power  of  expanfion. 

The  milk  of  the  whale  is  fuppofed  to  be  verv  rich. 
In  th'i  one  which  was  taken  near  Berkeley  wi^h  its 
young  one,  the  milk  was  tailed  by  Mr  Jenner  ar.d  Mr 
Lndlow.  By  their  account,  it  had  the  riciincls  of 
cows  milk  to  which  cream  fiad  b>-cn  added, 

Tiie  young  whale,  according  to  Dudley,  continues, 
to  fuck  for  a  year.  They  are  then  cA\K<\Jhf>rl  /jefufs- 
by  the  filljermen,  and  are  extremely  fat,  fome  vichlinir 
50  to:;s  of  fat.  Tlic  mothers,  at  the  lame  period,  are 
very  lean.  At  the  age  of  two  years,  th.cy  are  called 
Jlunts,  beoaufe  they  are  fuppofed  to  be  dull  af;er  being 
weaned.  The  quantity  of  fat  which  they  then  yield 
is  from  24  to  28  tons.  After  this  period,  they  come 
under  the  deuomlnallon  oi  Jlu:l-J:Ji,  when  their  age 
can  only  be  gueflfcd  at  by  the  length  of  hair  at  the  ter- 
minations of  the  whalebone.  i(,?. 

The  affedion  and  attachment  which  the  whale  dif-  ■yf^-^i^'°^ 
covirs  for  its  young,   have  been   much  celebrated  by ,,nun» 
naluralilh.      Perhaps  it  is  magnified  by  tiie  comparifon 
between  the  whale  and   fillies  living  in  the  fame  eie- 
.•nent,  the  care  of  whofe  offspring  is  totally  difregarded  1 
by  the  parent,  and  left,  which  indeed  is  all  that  is  ne. 
ccfTarj ,   to  the  influence  of  heat  and  air  to  bring  forth, 
from  the  ova  or  fpawn  depofited  by  the  mother.     This 
attachment  is  probably,    ifter  ail,    not   more  remark- 
able  than  in   other  anirrillls  Vv-hich  fuckle  their  young, 
and  bring  forth  a  fi'nall  number,    or    only  one  at  a 
time. 

Sect.  Vil.      Of  the  Food  of  the  Mjak  ;    the  Sizf, 
.'jlodn.  Fat,   &c. 

FaoJ: — The  food  or  the  whole  cet:iceous  tribe  is  niflVrcnt 
uipp'.fcd   by   naturalifts  to  be  fifh,  each  probably  ha-^ir.dsof 
ving  fome   particular   kind.       Some  hundreds  of  the     '''" 
beaks  of  cuttle-filli  were  found  by  Mr  Hunter,   in  the 
llomach  of  the  bottle-nofe  wiiale  ;   in   the  Uomach  of 
the  piked  whale,  bones  of  different  fifii,  but  particular- 
ly thofe  of  the  dog  .fifh  ;  and,  in  the  grampus,  the  tail 
ol  a  porpoifc, 

Conlideriiig  the  capacity  of  the  oefophagus,  we  mult 
concKidi',  that  they  do  not  fwallow  filli  fo  large  in  pro- 
portion  to  their'fize  as  many  fifh  do  j  for  it  is  obferved, 
that  fifh  often  attempt  to  fwallow  more  at  a  time  tha.i 
what  the  Honiach  will  hold  ;  fo  that  part  mull  remain 
in  the  Befophagus  till  the  rdt  is  digefled..  .      j-g 

The  food  ot  the  large  whalebone  whale  is  fuppofed  Of* he I.irgc 
to  be  fn.ali  fiih,  fometimts  crab-fiili  and  flicll  fiili.      lt^*lial<:. 
may  appciir  llrange,  that  fo  large  an  animal  ftiould  lie- 
able  to  fii.d  a  quantity  of  food  fuflicienlly  great  for  its 
fubfillence,  and   to  prtfervc  with  it  fuch  a  covtn'ng  of 
fat  as  tiKv  are  generally  found  to  have.      But  this  »■).!« 
dcr  ccrtfes,   when  it  is  confidcrcj  that  the  very  food 
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tliey  feeic  ai'tcf,  is  found  in  the  grcateft  abunriaucc  in 
thoie  regions  which  they  ufually  inhabit.  In  the  eco- 
nonfiy  of  the  whalebone  whale,  this  fubftance,  fronn 
which  it  derives  its  name,  feems  to  be  of  particular 
ufe  ;  for  .-s  it  appears  that  they  live  on  fmall  fifli, 
which  they  probably  receive  into  the  mouth  in  great 
numbers,  it  w.\s  neceflary  that  there  (houH  be  fome 
contrivance  to  retain  them  in  the  mouth  till  they  are 
fwallowed  ;  and  this  purpofe  is  fully  aiifwered  by  the 
whalebone. 

The  northern  whale,  or  the  norlh-caper,  live?  on 
mackerel,  herrings,  cod  filh,  and  tunnyfil'h.  Horre- 
bow  mentions,  that  the  Icelanders  found  itf  the  fto- 
mach  of  an  individual  of  this  fpecies,  which  came  on 
fliore  ill  purfuit  of  its  prev,  no  lefs  than  6do  living 
cod-fiih,  hefides  a  great  number  of  pilchards,  and  fome 
aquatic  birds.  This  account  is  probably  exaggerated, 
at  lead  with  regard  to  the  number  of  fifh  in  the  do- 
'inach  being  alive.  The  other  fpecies  belonging  to  this 
genus  ufually  feed  on  the  herring,  the  ariftic  falmon, 
and  the  fand  eel. 

The  narhwal,  or  unicorn  whale,  is  faid  to  live  chief- 
ly on  the  different  fpecies  of  aftinia.  It  is  unprovided 
with  teeth  to  feize  its  prey  ;  but,  according  to  fome 
naturaliils,  it  can  employ  the  long  tooth  which  pro- 
ceeds from  the  upper  jaw  to  entangle  tiiefe  firties  ;  and 
having  collefted  them  in  this  manner  to  the  edge  of 
the  h'ps,  it  fucks  them  into  the  mouth  and  deftroys 
them,  by  conllantly  llretching  the  tongue  along  the 
lips. 

The  fpermaceti  whales  puriue  the  feal,  the  dolphin, 
and  the  pike-headed  whale.  The  large  fpermaceti 
whale  purfues,  with  great  avidity,  the  fhark,  which  is 
faid  to  be  his  ordinary  food  ;  and  this  animal,  other- 
wife  fo  formidable,  is  feized  with  fuch  a  panic  at  the 
fight  of  this  terrible  enemy,  that  he  conceals  himfelf  in 
the  mud,  or  under  the  fand  ;  fometimes  feeing  himfelf 
fo  aifailed  on  all  fides,  he  darts  acrofs  the  rocks,  and 
ftrikes  them  with  fuch  force  and  violence  as  to  occa- 
fion  his  own  death.  This  terror,  according  to  Fabri- 
ciu3,  is  fo  llrongly  impreffed,  that  the  fliark,  which  is 
•To  greedy  of  the  carcafes  of  the  other  cetaceous  fifties, 
dares  not  even  approach  the  dead  body  of  the  large 
fpermaceti  whale. 

The  phyfdter  microps  is  faid  to  prey  chiefly  on  the 
feal.  VVhen  the  feals  are  in  numbers  together,  and 
find  themfelves  attacked  by  their  enemy,  they  make  a 
precipitate  retreat.  So.iie  gain  the  fliore  ;  while  others 
climb  on  a  piece  of  ice  ;  and  then,  if  the  wliale  be 
alone,  he  conceals  himfelf  under  the  ice,  and  waits  till 
the  ftal  return  to  the  water,  when  he  feizes  his  prey. 
-But  if  feveral  whales  have  joined  in  the  purfuit,  as  fre- 
quently happens,  it  is  faid  that  they  furround  the  mafs 
of  ice,  and  overturn  it  in  the  water. 

The  dolphin  genus  feed  on  cod-fifh,  flat  fifh,  fuch 
asth;  turbot,  and  many  other  kinds  of  filh  of  mode- 
rate liize.  The  gram|)us  is  tlie  boldeli,  the  ftrongcft, 
and  the  moft  voracious  of  any  belonging  to  this  tribe 
of  animals.  It  is  agreed  by  almoft  all  naturalifts,  that 
■the  grampus  will  even  attack  the  great  whale  and  put 
him  to  flight,  which  is  faid  to  be  the  reafon  that  they 
are  fometimes  thrown  adiore  on  our  coafts. 

Slzr  of  the  ivhale. — The  whale  is  now  rarely  feen  to 
exceeJ  60  feet  in  length,  by  36  feet  in  circumference. 
A  whale,  which  landed  in  the  ifland  of  Corfica  in  1620, 
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was  one  of  the  largeft  w'  ich  has  been  known  for  fome   .^natmny 
centuries.      It   meafured    lOO  feet  in  L-n  ;th.      But  al-    .    ^"J* 
thougli  this  be  an  t;iormous  KuIk,   it   fall;   far  ftiort  of      '  "  ""'." 
the  magnitude  of  the   whale,   as  it  h;;s  been  defcribed 
■by  ancient  nati.ralifts,  exilling  in  their  t!n<i.      But  pro- 
bably thefe  rcbitions  will  gain  littk-  faith,  even   from 
the  moll  creduhiUS  of  the  prefent  day,   in  which  Pliny 
fpeaks  of  the  whale  being  960  feet  long  ;  and  in  ano- 
ther place,    the  laiiie  ii.Uuralifl:  fays,   that  Juba  writes 
to  C.  Casiar,    the  fon  of   AugulUis,    that  fome  whale-i 
of  6oo  feet  in  lemrtli,   and  360  in  circumference,    had 
entered  the  rivers  of  Arabia. 

But  whatever  credit  is  to  be  given  to  fhefe  ftories,  Form-r!y 
there   is  little  doubt  that  the   wlnies  in  the  northern  larger, 
ocean  were  formerly  of  much  greater  bulk  than  they 
now  are  ;  and  the  reafon  feems  to  be,  that  being  lefs      j.g 
dillnrbed  when  this  filhery  was  lefs  frequented,  they  Reafon. 
arrived  at  a  greater  age,   and  confequently  acquired  a 
greater  fize.  ,,^ 

Abode  of  ihi  tvhah. — According  to   the  teftimony  More  fre- 
of  the  ancient  naturalifts   the  whale  was  more  frequent  HUv.-iit  in  the 
ly  feen  in  the  ocean  than  at  prefent  ;  for,  on  account  ''"^"  ■'"'- 
of  being  dillurbed   by  the  numerous   fleets  traverfing 
the  ocean,    they   have  retircil  to  the  regions  of  the 
north,  where  they  are  lefs  expofed  to  the  noife  of  the 
mariners,  lefs  harafled  by  the  tifhermen,  and  enjoy  that 
tranquillity  which   is  no  longer  to   be  found  in  their 
former  haunts.  „ 

The  large  whalebone  whale  is  mod  frequently  chiefly  ia 
found  in  the  Greenland  feas,  Davis  draits,  and  the  the  north- 
coad.i  of  Spitzbergen,  Iceland,  and  Norway  ;  on  the  ^rn  fcas. 
coalts  of  Labrador,  in  the  gulf  of  St  Lawrence,  and 
round  Newfoundland.  This  whale  is  alfo  found  a- 
mong  the  Philippine  idands,  near  Socotora,  an  idand 
on  the  coad  of  Arabia  Felix,  and  on  the  coafts  of 
Ceylon.  The  whale  alfo  frequents  the  Chinefe  feas  ; 
and,  if  the  reports  of  voyagers  are  to  be  implicitly  ad- 
mitted, is  found  there  of  an  immenfe  fize.  The  ufual 
retreat  of  the  fpermaceti  whale  is  tlie  northern  ocean, 
towards  Davis  (traits,  the  North  Cape,  and  the  coafts 
of  Finmark.  Of  all  the  cetaceous  fidi,  this  indeed 
feems  to  lead  the  moll  wandering  life.  In  the  year 
1787,  this  whale  was  difcovered  in  great  numbers  in 
an  extenfive  bay  on  the  fouthern  peninfula  of  Africa, 
at  the  diftance  of  40  leagues  from  the  Cape  of  Good 
Hope. 

The  dolphin  family  is  found  in  all  feas  ;  in  the 
ocean,  the  Mediterranean,  tiie  gulf  of  Medina,  and 
the  Adriatic  fea,  from  whence  they  go  into  the  la- 
goons of  Venice,  and  to  the  roads  of  Galicia.  On 
the  coafts  of  Cochin-China  very  condderable  fidieries 
are  eftablidied,  which  produce  a  great  quantity  of 
oil.  iZi 

We  may  conclude,  that,  in  general,  the  great  whale I-'^rgcft 
and  the  unicorn-filh  ufually  frequent  the  leas  towards      '?'" 
the  poles,  between  the  68th  and  79th  degrees  ot  lati-^^jjion^ 
tude  ;  and  that  the  other  families  are  found  diffuled 
more  or  lefs  in  the  feas  of  more  temperate  regions.      It 
would  appear,   from  this  account  of  the  places  which 
are  the  ordinary  haunt  of  the  whale,    that  the  produc- 
tions of  nature  a-e  difpofed  fomewhat  in  a  contraiy      jgj 
order;  fince  we  find  all  the  large  terredrial  animals, l.argcft 

fuch  as  the  elephant  and  ihiiioccros,  in  countries  with-''*"^  ^"'" 

1  ■,  L  ■!       L     ■  ■   L    !■        .       r   .1     mab  in  the 

in  the  torriu  zone  ;   while  the  auge  inhabitants  ot  the        ■. 

ocean  have  fixed  their  abode  in  the  polar  regions. 

Migrdllon 
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Ana'oniy        M{^ralion  of  the  '•juhah. — Although  the  abode  of  the 
ami        vvh;>lf  be  generally  determined  and   fixed,   yet  partieii. 
I  hjuuog)  j^^  caiifea  force   them   to   leave  their  ufual  and  natural 
ig,        haunts.      The  feafon  of  their  amours,  a  furious  ftorm, 
Cauffs  of.    the  purfuit  of  a  harafTing  enemy,  the  want  of  food,  or 
exceffive  cold,  often  oblige  them  to   mi;:;rate.      Some- 
times they   appear  folitarv,  fometimes   i.i  confidcrable 
numbers,    according  to  the  nature  f>f  the  caufcs  which 
have  difturbed  and  driven  them  from  their  ordinary  re- 
treats.  According  to  the  infoimation  of  voyagers  who 
have  vifited  thefe  regions,  the  grea'  whale  every  year, 
in   th.e    month  of  November,   leaves  D  ivis  llraits,   en- 
ters the  river  St  Lawrence,  and  there  biings  forth  lier 
young,  between  Camourafca   and   Qvicbec  ;   and  trom 
thence,  in  the  month  of  March  following,   they  regu- 
laily  return  to  the  polar  feas. 

It  appears,  that  the  whale  conftantly  remains  in  the 
northern  ocean,  and  never  leaves  it  but  when  the  fe- 
male is  to  bring  forth,  or  when  they  are  driven  away 
by  an  enemy.  In  this  laft  cafe  they  are  nioft  com- 
monly found  Military,  at  lead  not  more  than  the  male 
and  female,  or  the  mother  and  the  young  one. 

The  fpermaceti  whales,  however,  feem  frequently  to 
change  their  habitation,  and  to  roam  about  in  ilrange 
feas.  I'iiis  appears  trom  conliderable  numbers  having 
been  thrown  afhore  or  left  dry  by  the  retreating  tide 
at  different  times.  In  the  year  1690,  'Jco  of  this  fpe- 
cics  were  landed  near  Cairllon  in  the  Orkneys  ;  and, 
in  the  year  17?^4>  31  large  fpermaceti  whales  came  on 
(liore  on  the  well  coalt  of  Audierne  ip  Lower  Brittany 
g.  in  France. 
Black-  Enem'.e!    cf  the   wkj/e.—The  grealell  and  niofl  ter- 

hiadeJ         rible  enemy  of  the  fmall  whale  is  the  phyfeter  microps, 
whale.         or  black-headed  fpcimaceti  whale.    As  foon  as  he  per- 
ceives the  pike  headed  whale,   the  porpoife,    and  iome 
others,  he  darts  upon    them,   and  tears  them  to  pieces 
,g,       with  his  crooked  tangs. 
Unicom-  It  is   faid,  that  there  exifls  a  continual  and  fettled 

fclh.  enmity  between  the  unicorn-fifh  and  the  great  whale  ; 

and  that  they  never  meet  without  engaging  in  combat, 
in  which  the  whale  receives  fo  many  fevere,  and  often 
deadl)  wounds.  :js  often  to  occalion  its  death.  When 
the  unicorn  fifli  ilrikes  its  tooih  or  horn  Into  the  fide 
of  fliips,  it  is  fuppofcd  that  it  is  through  millake,  ta- 
186  '^'"g  t^^  vefTtl  for  its  enemy,  the  whale. 
White  bear.  The  white  bear,  lo  common  in  Greenland  and  Spitz- 
bergen,  is  extremely  fond  of  the  flelh  of  the  cetaceous 
and  other  lifhes.  He  remains  conftantly  on  the  watch 
for  his  prey  on  a  mals  of  ice,  or  on  the  fea  (here  ;  and 
as  foon  as  he  perceives  it,  he  throws  himfelf  into  the 
water,  and  plunges  to  attack  it.  The  large  and  the 
fmall  whales  are  equally  the  ohjefts  of  his  eager  pur- 
fult  ;  hut  he  is  not  inccefstul  till  after  they  have  loft  a 
great  deal  of  blood  trom  the  wounds  which  he  has  in- 
fliifred,  or  they  have  been  cxhaufted  with  fatigue. 
-      cZ  Between   the   faw  fifh  and   the  whale   th(re  exifts  a 

conftant  wJrfaie.  It  is  related  by  all  the  fifhermen, 
that  the  wh.de  and  faw-fifii,  whenever  they  meet,  join 
in  combat,  and  that  the  hotter  is  always  the  aggreflTor. 
Sometimes  two  or  more  individuals  combine  to  attack 
'  a  fnigle  whale  ;  and  it  i&  inconceivable  with  what  fury 
they  make  the  attack.  The  whale,  whofe  only  de- 
fence is  his  tail,  endeavours  to  ftrike  his  enemy  with 
it  ;  and  a  fingle  blow  would  prove  mortal.  But  the 
faw-iilli,  with  aftonifhing  agility,    fliuns  the  dreadful 
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ftrokc,  bounds  into  lite  air,  an^  returns  iipotiTiis  huge   •■Anatomy 

adverlary,   plunging  the   rugged  weapon,   with  which     ''"i^ 

he  is  furnifh^d,  into  his  back.      The  whale  is  Rill  more      ^  °  °    f' 

irritated  by  tnis  wound,  which  only  becomes  fatal  when 

it  penetrates  the  fat.     The  engagement  ceafes  not  but 

with   the   death  of  one   of  the  combatants.     M;rtcns 

relates  an  account  ot  one  ofthefc  combats  between  the 

Iceland    whale   (Balaena    Glacialis)    and  the   faw  filh. 

It  feemed    to  bt  extremely  dangerous  to  approach  the 

field  of  battle.     It  was  therefore  at  fome  diliance,  that 

he  faw  tlicui  j'urluing  and  ftriking  each  other,   dealing 

fuch   violent    blows  that    the   water   rofc  I'n  foam  as  it' 

agitated   by   a   ftorm.      He  was  prevented  from  feeing 

the  Iflue  of  the  ftruggle  by  the  weather  becoming  thiclt 

and  hazy  ;  but   he  was  informed  by   the  failors,  that 

fuch  combats  were  frequent  ;   that  they  generally  kept 

at  a  diftance   till   the   whale  was  vanqui;1ied  ;   and  that 

the   faw-fifli,  oidy   eating  the  tongue,  relinquifhed  the 

reft  of  the  body,  which  they  take  polftnion  of. 

Forflial  informs  us,  that  the  Arab:anG  believe  that 
fome  fptcies  of  the  fcarus,  a  fifh  found  in  the  Ked  fea, 
enter  the  blow  holes  of  the  whale,  and  deftroy  it  witU 
their  fharp  fpines  ;  and,  in  coniirmation  of  this  fafl,  it 
is  mentioned,  that  one  of  thefe  filhes  was  found  in  the 
blow  hole  of  a  dead  whale.  ijg: 

The  whale  is  even  harafted  with  aquatic  birds,  which  Bird* 
alight  in  great  numbers  on  his  back,  in  fearch  of  the 
teftaceous  animals  and  fmall  infeCls,  which  have  made 
it  their  habitation.  And,  like  moft  other  animals, 
the  whale  is  tormented  with  a  fpecies  of  loufe,  pecu- 
liar to  itfelf,  which'  adheres  fo  ftrongly  to  the  (Idn, 
that  it  may  be  fooner  torn  afunder  than  be  made  to- 
let  go  its  hold.  The  fins,  the  lipi,  the  parts  of  gene- 
ration, and  other  parts  of  the  body,  which  are  moft 
proteded  from  friftion,  are  chiefly  infefted  with  this 
infeft.  The  bite  is  extremely  painful,  and  they  are 
moft  troublefome  in  that  feafon  when  the  whale  is  in 
heat.  i^g 

Age  of  the  -whale. — If  the  time  neceftary  for  the ^°' '"'^'''i 
growth  or  increafe  of  the  body  were  in  proportion  to^'  ™  ■'* 
the  period  of  life,  there  could  be  little  doubt  of  the 
whale  being,  of  all  animals  known,  the  moft  remark, 
able  for  longevity.  It  is  well  known,  that  the  whales 
which  were  taken  when  this  fifhery  firft  became  an  ob- 
jeft  of  trade,  that  is,  between  200  and  300  years  ago, 
were  of  much  greater  bulk  than  they  are  found  to  be 
in  the  prefent  day.  -  The  largeft  now  taken  rarely  ex- 
ceed 60  feet  long  ;  while,  at  that  time,  fome  reached  , 
the  aftonifhing  fize  of  ico  in  length.  The  reafon  of 
this  difference  of  fize  feems  to  be,  that,  when  the  fiih- 
ery  firft  commenced,  v\'hales,  which  had  probably- 
reached  their  utmoft  growth,  were  frequently  met 
with.  Thefe,  on  account  of  being  the  largeft,  were 
conftantly  harafted,  purfued,  and  dellroyed  ;  (o  that 
none  which  have  oblamed  their  full  growth  are  now 
to  be  found  in  thofe  feas  reforted  to  by  the  fiflietmeiv. 
From  this  citcumftance,  that  no  large  whales  are  now 
to  be  feen  in  the  places  which  they  commonly  fre- 
quent, it  is  concluded,  that  the  period  of  the  life  of 
the  whale  is  very  long;  and  that  they  cannot  arrive  at 
the  huge  fize  tor  which  the  firft  whales  were  fo  re- 
markable, fince  they  are  not  permitted  to  live  undt- 
fturbed  the  rtquifite  length  of  time  to  attain  that  bulk. 
Accorcing  lj  Bnfli>n,  a  wlule  may  live  i  ceo  years, 
fince  a  carp  has  been  known  to  reach  the  age  of  200. 

But, 
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Anatomy    But,  rcafoning  from  analogy,  with  regard  to  the  ftruc- 
^"'J        turi;  and  ecuiioiny  of  the  wliale,   we  huve  fcen  in  many 
]|  '""*'■  ill  dances,  by  no  n:t.';ins  lu.lds  ;   and  it  is.  pcrtiaps  equal- 
ly inapplicable  to  the  growth  and  ?ge  of  this  order  of 
190        sniin<'\ls. 
Oi  Th:  fat  or  oil  of  cetaceous  ffies. — The  fat  of  this 

order  ot  animals  is  ufually  called  oil.  It  is  the  moft 
fluid  of  animal  fnts,  for  jit  docs  not  coagulate  jin  our 
stmofphere.  ,lt  is  found  in  cOiifidcrable  quantity,  prin- 
cipally on  the  outfide  of  the  nuifcles,  and  iiTimediately 
'  under  the  ficin  ;  and  is  raiely  to  be  met  with  in  any  of 
the  cavities,  or  in  the  interllices  of  the  inufcles.i  This 
fubftsncc  is  e-jidofed  in  a  reticular  membrane,  appa- 
vei.tly  compofcd  of  fibres  palTing  in  all  direftions, 
vhicii  fcem  to  coufme  its  extent,  and  allow  it  little  or 
iio  motion  on  icre!f;for  the  whole,  When  diftended, 
forms  alnioil  a  folid  body.  In  fume  of  the  animals  of 
this  order  there  is  a  diiferenl  diiiribulion  of  the  tat. 
Undtr  the  head  or  neck  of  the  bottle  nofe  whale,  it  is 
Gonfiiied  in  large  cells  which  admit  of  motion.  In 
fomc  this  reticular  membrane  is  very  fine,  in  others  it 
is  coarfc  and  ftror.g,  and  it  varies  in  different  parts  of 
the  faffie  f.fh.  In  the  porpoife,  fpeimacet;,  and  large 
whakbnne  whale,  it  is  very  f;ne  ;  in  the  grampus  r.'.-.d 
fin-il  whalebone  whale,  it  is  coaife.  In  all  ot  therti  it 
is  "'fir.ell  on  the  body,  becoming  cnavfer  as  it  reaches 
and  covers  the  fins  and  tail,  which  latter  is  compofed- 
of  fibies  without  any  fat. 

The  internal  fat  is  the  leafl  fiuid  in  this  order  of  ani- 

V   mals.      It  is  nearly   of    the  coi:fJftcnce    of    hogs  lard. 

The  external   fat  is  the  common   train-oil.      It  is  the 

sdlpofe  covering  from  all  of  the  v,hale  kind,  which  is 

■brought  home  in  fquare  pieces  ealIed_;?iV£^«;  and  this, 

which  is  commonly  known  under  the  name  oib/vLlcr, 

int        after  being  boiled,  yields  the  oil  by  expreffion,  leaving 

Of  two        the  celluiar  mcmbiane.     When  thefe  flitches  or  maifcs 

kmd>.  jjf  f^i.  becoir.e  putiid,  there  iflue  two  kinds  of  oil.  The 

one  is  pure  ;  but  the  other  iecn.s  to  have  a  confider- 

able  mixture  of  other  animal  matters,  which,  from  the 

(late   of  putridity,   are  readily   diiTolved   in   the  purer 

oil,  and   form   a  kind  of  butter.      It  feels  ur.ftuous  to 

the  touch,  and  ropy,  coagulates  with  cold,  fwims  on 

water,  and  the  pure  oil  feparates  and  rifes  to  the  top. 

The  firbllance  which  remains  aitei  all  the  oil  is  extraft- 

ed,   is  almoll  entirely  convertible  into  glue,  and  is  fold 

jnj        to  be  apphed  to  the  fame  purpofcs. 

in  every         ~Spenriucili. — The     fubftance     called   ■  fpermacett,     is 

71:  ir  (.1  the  fouii<i  in  every  part  of  the  body,  mixed  with  the  com- 

^"'^y-  icon  fat  of  the  animal;  but  to  this  it  bears  a  finall 

proportion.     ]n   the   head   this  fubft..nce  is  alfo  mixed 

with  the  common  fat  ;  but  here  the  proportions  ol  the 

jn^       two  fiibftancts   arc  reveifcd  :  the  fpermaceti  1b  by  far 

Melt  iilnin  Jti  greateft  quantity.      And,   fiom   tiiis  eircumflance  of 

dant  in  the  its   being  found   in    fuch  abundance,   in  w  hat,  from   a 

flight  view,  would  appfcar  fu  be  the  cavity  of  the  fkull, 

it  lias  been  by  fome  foppofed  to  be  the  brain. 

The  two  kinds  of  fat  in  the  head  are  contained  in 
cells  or  in  cellular  membrane,  fimilar  to  what  takes 
place  in  other  animals;  but,  befuks  thefe,  there  are 
larger  cells,  or  ligamentous  parts  going  acrofs,  the  bet- 
ter to  fupport  the  vail  load  of  oil  of  which  the  bulk  of 
the  head  is  principally  compofed.  There  are  two  pla- 
ces ill  the  head  in  which  this  oil  lies.  Thefe  are  fitu- 
ated  along  the  upper  and  lower  part  of  it,  and  are  di- 
vided  by   ihe  nofuils  gnd  a  greal  number  of  tendons 


L     O     G    Y.  Chap.  ir. 

which  pafs  from  the  nofe  and  the  difiercnt  parts  of  ihc  Anatcmy 
head.  The  cdls,  which  are  oi  the  fniaHetl  fi/.e,  ■'"id  ,,  ^I"' 
are  the  leall  ligamentous,  are  obferved  to  contain  the  '  .' 
purell  fpermaceti.  'I'hefe  cells  icftmble  thofe  which 
contain  tlie  fat  in  other  parts  of  the  body  ncarell  the 
fliin,  rnd  they  lie  abo.ve  the  noftril,  along  the  upper 
part  of  the  head,  immediately  under  the  fivin  and  com- 
mon cellular  membrane.  The  fpermaceti,  which  lies 
above  the  roof  of  ths  mouth,  or  between  it  and  the 
nottril,  is  more  intermixed. with  a  ligamentous  cellular 
membrane  ;  and  it  is  contained  in  chambers  v.  hofe 
partitions  arc  perpendicular.  Near  the  nofe  thcfc 
chambers  are  (mallt.'t  ;  but  tliey  become  larger  to- 
wards the  back  part  of  the  head,  and  in  thefe  lail  the 
fpeirr.aceti  is  purell.  About  the  nofe  Mr  Hunter  dif- 
covered  a  great  number  of  vifTcls  yhicii  had  the  appear- 
ance of  a  plexus  of  vein?,  fuoie  at  which  were  as  large 
as  a  fiiigcr.  They  were  loaded  with  fpcrm;;ceti  and 
oj,  and  fome  of  them  h?.d  corrcfponding  arteiics.  He 
thinks  it  probable  that  they  were  lyMphatics,  and  that 
their  contents  Were  abfotbed  from  the  cells  of  the 
head  ;  for  many  ot  thefe  cells  or  chambeis  were  found 
empty. 

The  numerous  ufcful  purpofcs  to  which  the  common 
oil  of  the  whale  and  the  fpermaceti  are  applied,  the 
latter  fomciimes  in  tMedicine,  and  both  in  many  ot  the 
arts  and  in  dcmeftic  ceono.iiy,  are  too  well  known  to 
be  particularly  pointed  out.  j^^ 

^■'Imbcrgris .  —This  fubftance,  the  origin  of  wliitli  wasl^'jiibis  and 
long  a  matter  of  doubt  and  uncertainty  among  natu- V'^'"'""' 
raliits,  is  now  pretty  well  afcertained  to  be  the  pro- 
duftion  of  fomc  of  the  cetaceous  tribe  of  animals.  By 
fome  it  was  fuppofed  to  be  the  excrement  of  the  whale, 
and,  by  others,  that  it  was  the  dung  of  birds.  Ac- 
cording to  fome,  it  is  compofed  of  honey  and  wax, 
confolidated  by  the  heat  of  the  futuand  the  adlion  of 
fca  water  ;  while,  in  the  opinion  of  other?,  it  is  a  bi- 
tuminous fubllance,  which  flows  from  the  bowels  of 
the  earth  into  the  waters  of  the  ocean,  where  it  be- 
comes hard  and  firm. 
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But,  in  the  opinion  of  later  naturalifls,  it  is  a  fub- The  pro- 
fiance  which  has  an  ori<jin  and  formation  fimilar  to  that  ,  f""  ' 
of  mui'k,  and  i.i  a  produciicn  of  the  fpermaceti  whale.  „tj^yiiiiie. 
This  opinion  has  been  rendered  more  probable  by  the 
fame  fubllance  having  been  found  in  fome  whales  of 
this  fpecics,  and  particularly  in  one  which  came  on 
fliore  on  the  coall  ot  Bayonne  in  France,  in  1 741.  In 
the  latter  *it  was  found  in  riunded  niaffes  from  three 
to  12  inches  in  diameter,  which  wcigbed  from  i|lb. 
to  2clb.  It  was  contained  in  an  oval  bag  from  three 
to  four  feet  long,  and  from  two  to  three  feet  b;oad, 
which  was  fufpended  immediately  above  the  teflicles. 
This  bag  terminated  in  two -tubes,  one  of  ivhich  be- 
coming narrC/wer,  readied  to  the  penis  ;  the  other  pro- 
cecd^'d  from  the  kidneys,  and  terminated  in  the  other 
extremity.  The  bag  was  almoll  entirely  filled  with  a 
yellow-coloured  fluid,  not  quite  fo  thick  as  oil,  exha- 
ling a  limdar  but  llrongcr  odour  than  the  mnffes  of  am- 
bergris w  hich  floated  in  it.  Each  mafs  was  compo- 
fed of  conccitric  layers.  The  number  of  inaffes  found 
in  one  bag  never  exceeded  four.  One  was  found 
which  weighed  25lb.  ;  but  there  was  no  other  in  the 
fame  bag.  It  has  been  i'upj;ofed  that  the  ambergris 
is  only  found  in  old  whales,  and  in  the  males.  Some 
naluraURs  think  that  this  fubtlauce  is  an  oily  concre- 
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Suppofcd 
to  be  in- 
durated 
ffEce«. 


Anatomy    tion  wliich  exliaks  the  odour  of  tlie  fluid  in  which  it  is 
^"^        formed  ;    ar.d  that  the  bag  which  contain^  tUefe  fra- 
■    '        f  .'grant  maflcs  is  the  urinary  bladder. 

But  if  this  be  the  ufual  mode  in  which  amber- 
gris is  produced,  it  appears  difficult  to  account  for 
the  large  raafles  which  are  found  floating  in  the  waters 
of  the  ocean  in  different  parts  of  the  world,  as  among 
the  iflands  in  the  torrid  zone,  and  in  the  Indian  and 
African  feas. 

According  to  the  information  collected  by  Dr  Swe- 
diaur,  and  which  the  reader  will  find  more  fully  de- 
tailed under  the  word  Ambergris,  it  appears  th.it 
it  is  generally  confidcred  by  the  New  England  fifticr- 
men  as  a  produftion  of  the  fpermaceti  wliale.  Some- 
times they  find  it  floating  in  the  fea  ;  and  when  this 
happens,  they  fearch  for  the  whale,  fuppofing  that  it 
has  been  voided  by  tin's  animal.  Sometimes  they 
cut  it  out  from  a  fwelling  or  protuberance  on  the 
belly  of  the  dead  whale.  And  from  all  the  informa- 
tion which  Dr  Swediaur  could  obtain,  he  concludes, 
that  ambergris  is  generated  in  the  bowels  of  the 
fpermaceti  whale  [Phyfiicr  Macr'jcepkalus,  Liu.),  and 
that  it  is  there  mixed  with  the  beaks  of  the  fcpia 
oclopodia,  which  is  the  principal  food  of  this  whale. 
He  therefore  confiders  this  fubilance  to  be  the  f*ce3 
of  the  animal  preternaturally  iiidurated,  mixed  with 
the  indigeftible  relicks  of  the  food.  See  Amber- 
gris. 

Later  information  has  verified  fome  part  of  the  doc- 
tor's opinion,  33  well  as  fome  of  the  conjectures  of  ear- 
lier  natur^lifts.  Mr  Coffin,  mailer  of  a  thip  employed 
in  the  fouthern  whale- filhery,  brought  home  in  the  year 
J  791,  ^62  ounces  of  ambergris  taken  from  the  body 
of  a  female  fpermaceti  whale  on  the  coail  of  Guinea. 
Part  was  found  floating  in  the  fea,  and  part  was  fecn 
coming  from  the  anus  while  the  people  were  employ- 
ed in  cutting  up  the  blubber.  More  was  found  iu  tlie 
iutefl-ines,  and  the  reft  in  a  bag  communicating  with 
them.  This  wliale  was  lean,  fickly,  and  old,  and  yield- 
ed but  a  fmall  proportion  of  oil.  When  the  fpermaceti 
whale  is  ftruck,  flie  generally  voids  her  excrement  ; 
and,  if  flie  does  not,  it  Is  conjeftured  that  file  has  no 
ambergris.  Mr  Coffin  fuppofes,  that  the  production 
of  this  fubilance  is  cither  the  caufe  or  the  efli^edl  of 
fome  difeafe,  as  he  thinks  it  is  mod  likely  to  be 
found  iu  fickly  fifli,  as  was  the  cafe  with  the  fifli  which 
Probably  a  yielded  him  lo  large  a  quantity.  Pcrliaps  it  may  be 
yrcterns-  found  by  future  and  more  accurate  inveftigation  to  be 
a  natural  produftion  of  the  animal,  fecreted  to  anlwer 
fome  important  purpofe  in  its  economy  ;  and  that  it  is 
preternaturally  increafed  in  quantity,  either  by  the 
exceffive  or  the  diminifhed  aftion  of  the  vital  powers 
in  age  or  difeafe,  and  then  it  is  excreted,  or  difcover- 
ed  in  tlie  body  of  the  fidi  after  death. 

Ambergris  is  one  of  the  moll  fragrant  perfum.es ; 
and  for  this  purpofe  it  is  chiefly  employed  in  this  as 
well  as  in  moll  other  countries.  In  Afia,  and  in  (oine 
parts  of  Africa,  it  is  alfo  ufed  in  medicine  and  cookery. 
It  is  bought  up  in  confiderable  quantities  by  the  pil- 
grims who  travel  to  Mecca,  by  whom  it  is  fuppoledto 
be  ufed  in  fumigations  in  religious  ceremonies,  in  the 
fame  manner  as  the  burning  franklncenfe  or  other  fra- 
grant perfuines  makes  part  of  the  religious  rites  of  other 
countries. 
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Nothing,  perhaps,  difplays  in  a  more  flrikmg  man- Power  of 
iier  the  power  and  dexterity  of  man  than  the  facility  "J"."  J" ^^'>' 
ar.d  fuccefs  with  whicii   he  conquers  and  '^fft'oys  thCj'"  ^^^  ^j^ 
moft  enormous  and  the  mod  formidable  of  the  animated  j„jii. 
produftions  of  nature.      The  elephant  and  th.e  whale, 
the  largeft  animals  known,  the  one  feeiningly  Iccure 
in  the  midft  of  the  huge  icy  mountains  of  the  polar 
regions,  and  the  other  roaining  at  plcafure  in  the  al- 
moll  inacceffible  wilds  and  deep  woods  of  the  torrid 
zone,  yield  to  his  power  or  fall  beneath  his  all-fubduing 
arm.      The  fwiftell  and  the  moft  ferocious,  as  well  as 
the  moft  fagacious,  and  the  moft  cunning  and  artful, 
efcape    not   t!ie   toils   and   fnares   which   he  contrives, 
or  the  deadly  aim   of  the  inftruraents   of  his  inven- 
tion. 

Whether  man  was  originally  urged  by  neceffity,  as 
is  moft  probable,  to  attack  fo  huge  a  monfter  as  the 
whale,  or  whether  it  was  indlreftly  to  gratify  the  artifi- 
cial demands  of  luxury  that  he  firft  attempted  and 
ftill  continues  to  perfevere  in   an  occupation  fo  full  of  1 

d-inger  and  fatigue,  it  mull  be  allowed  to  be  one  of 
the  boldeft  and  nioft  daring  enterprifcs  that  can  be  con- 
ceived. And  indeed  were  it  not  quite  familiar  to  usr 
we  fliould  ftill  behold  with  dread  and  aftonifliment  fo 
feeble  a  creature  as  man  preparing  to  attack  this  mon- 
fter of  the  deep,  whofe  ftrength,  were  It  properly  di- 
refted,  no  power  could  refift  ;  nor  would  our  wonder 
be  diminlflied,  when  we  find  that  he  feldom  fails  to, 
fucceed  in  the  attempt.  But  knowledge  is  power;  and 
the  triumphs  of  intelleftual  power  are  equally  conlpl- 
cuous,  iu  accommodating  the  moft  unwieldy  and  moft: 
unmanageable  parts  either  of  the  inanimate  or  ani- 
mated creation  to  the  fupply  and  gratification  of  hu- 
man wants  and  defires,  in  guiding  through  the  track- 
lefs  ocean,  the  fliip  from  which  the  fpear  is  launched 
for  the  deftrutlion  of  the  whale,  or  in  digging  from  the 
bowels  of  the  earth  the  metal  with  which  the  compafs 
and  the  harpoon  are  conilrufted.  aoo 

So  early  as  the   9th  century,  in  the  time  of  Alfred  No™'fp- 

the   rreat,    it  appears  that  the  Norwenlans  were  ac-^"'    '._.   . 
■         ,       -  ,      1  -  .  -  rr-.!  •         •  ■      J  acquainted 

quainted  with  the  whalc-nlhing.      lliis  prince  received  ^^ith  this 

an  accouut  of  the  difcoveries  of  a  Norwegian  aboutfifhery. 
the  North  Cape,  In  which  he  fpeaks  of  his  having  been 
as  far  north  as  the  places  to  which  the  whale-hunters 
refort  ;  which  is  coufidered  as  a  proof  of  Its  antiquity  ; 
although  it  is  fuppofed  that  it  was  purfued  merely  oa 
account  of  the  oil,  the  life  of  the  whalebone  not  being 
then  known  *.  *  Amfrf 

But  the  people  who  are  recorded  in  hiftory  as  hav-/°"''  ^!/^- 
ing  profecuted  this  filhery  with  fuccefs,  were  the  Bif--  g,"" 
cayans.      The  fpermaceti  whale,   as  well  as  the  whale-       ^ot 
bone  whale,   were  at  that  time  frequently  feen  in  thefeBifcayan* 
latitudes.     The  firft  attempts  were  made  in  the  bay  of  """ft  ^^^ 
Blfca);,  and  in  the  gulf  of  Gafcony.      Ships  were  fit-P°   ' 
ted  out,  iiiilrumeiits  were  conilrudted,  and  an  cftabllfti- 
ment  was  formed  for  carrying  on  the   filTiery.      It  was 
obferved  that  the  whale  only  appeared  at  certain  fea- 
fons  of  the  year,   which  led  the  new  fiftiers  to  fuppofc 
that  his    refidence   in    other    feas    was    more    perma- 
nent.    And   difcoveriiig  that  they  retreated  towards 
the  polar  regions,  fhips  were  fittted  out  and  manned 
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with  llie  moft  experienced  feamcn,  to  purfue  them 
northward.  At,  this  time  the  BIfcayans  carried  on 
this  trade,  both  for  the  fake  of  the  oil  and  the  whale- 
I'one. 

T<  -.vards  the  end  of  the  16th  century,  the  Engh'fli 
firft  engaged  In  the  wbale.fi(hcry.  But  at  this  time 
they  were  fo  little  acquiitited  with  it,  thjt  "  the  re- 
qucll  of  ail  honeH  merchant,  by  letter  to  a  friend  of 
his,  to  be  advifed  and  direfted  in  the  conrfc  of  killing 
the  whale,"  is  recorded  by  the  hlftoi  ians  of  that  age. 
The  anfwer  was,  that  a  fliip  of  two  hundred  tons  mull 
be  fitted  out,  and  provided  with  all  kinds  of  proper 
iitenfila  and  inftrutnents.  But  it  appears  to  have  beet) 
neceff.iry  to  fend  to  B'ljlaic  for  men  Jiilful  in  catching 
the  whale  and  ordering  of  the  oil,  and  one  cooper  Jhillj'ul 
to  Jet  up  thefioTid  c.ijh. 

In  the  year  i594,fomc  Englifh  (hips  made  a  voy- 
age to  Cape  Breton,  at  the  entrance  of  the  bay  of 
St  Lawrence,  fome  for  the  morfe-fifliing,  and  others 
for  the  whale-fifhing.  This  feems  to  l-.ave  been  among 
their  firft  attempts  in  this  trade.  The  f.lhin;,^  proved 
unfuccefsful  ;  but  they  found  in  an  iliand  800  v.diale 
fins  or  whalebone,  part  of  the  cargo  of  a  Eifcayan  fhip 
wrecked  there  three  years  before,  which  they  put  on 
board  and  brought  home.  This  was  the  firll  time 
that  this  fubftance  was  imported  into  England. 

The  town  of  Hull,  in  1598,  full;  fitted  out  fhips  from 
England  for  the  Greenland  whale-filhery,  a  branch  of 
trade  which  has  fince  become  very  conuderable,  and 
has  frequently  received  the  protedion  and  encourage- 
ment of  the  legiflature.  A  premium  of  fix  IhlUings 
for  each  ton  of  oil,  and  five  (hillings  for  each  ton  of 
whalebone,  was  at  firft  granted  by  government  in 
1672.  But  this  encouragement  appearing  infuflicient 
for  the  fuccels  of  the  filhery,  or  the  enterprile  being 
confidered  too  great  for  the  (lock  of  individuals,  a 
company  was  incorporated  in  1692,  and  cltablilhed  by 
royal  authori'y,  with  peculiar  privileges.  'I'heir  capi- 
tal amounted  to  40,003!.  fterling.  The  fubfcrlptions 
in  a  few  years  increafed  to  82,oool.  fterling;  but  in 
1701  the  company  was  dilTolved,  and  the  trade  made 
free  to  all  adventurers. 

The  Englidi  were  now  become  the  moft  fuccefsful 
adventurers  in  this  fidiery.  By  their  (kill,  their  induf- 
try,  and  perleverance,  and  the  aid  and  encouragement 
granted  by  the  legiflature,  they  carried  on  the  whale- 
fifhery  on  more  advantageous  terms  than  the  Bifcavans 
the  firft  adventurers,  whofe  efforts  became  lefs  enter- 
prifing,  as  their  fuccefs  was  more  precarious.  In  the 
year  i  730..  they  fitted  out  for  this  fiiher^-  only  3:5  fiilps; 
about  the  year  1735,  the  number  was  diminiOied  to 
ten  or  twelve  ;  and  continuing  to  decreafe  till  the  war 
in  1744,  '^^  trade  was  finally  abandoned. 

The  Engli(h  ftiU  perfevered  in  the  trade,  a  new 
company  was  eftablil^ed  and  a  fund  of  50,000!.  fterling 
was  provided,  with  power  to  the  company  to  make  all 
neceffary  and  proper  regulations.  And  for  the  farther 
encouragement  of  the  fifhery,  a  duty  of  l"!.  or  lijl. 
fterling  was  impofed  on  the  ton  of  all  oil  imported, 
and  a  premium  or  bounty,  to  the  fame  amount,  was  paid 
for  every  ton  of  oil  exported  which  was  the  produce 
of  the  national  fifliery.  Other  encouragements  were 
alfo  given  ;  rewards  were  beftowed  on  the  raoft  fuc- 
cefsful;  the  fallors  employed  in  the  trade  were  ex- 
eotpud  from  the  imprefs  fervice  j  adventurers  were  in- 
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dv-niiilficd  fpr  all  loffes  which  they  fiiftiincd  in  their 
firft  enterprife  ;  and  they  were  granted  the  privilege  of 
providing,  duty  free,  all  ihofe  articles  which  were 
needed  in  this  fifhery,  and  were  the  f.ibjedis  of  taxutiju. 

Ktili  farther  to  encourage  and  extend  the  fi:!icry, 
vliich  now  had  become  an  important  national  concern, 
parliament  granted  in  7779  a  premium  to  five  fhips 
which  fnoulJ  bring  home  the  grealefl  quanliiv  of  oil  j 
for  tlie  firft  greatell  quantity,  ;col.  Ib.rling ;  for  the 
next,  400I.  ;  and  for  the  thi.d,  fouith,  and  fifth,  3  3cl. 
20cl.  and  i:ol.  fterlincT.  ,,_ 

In  North  America,   while  that  continent  was  fub  F.ihryin 
jeft  to  Britain,  the  whale-filhery  was  carried  on  to  a  ^'°'^,''>  ■■^- 
very  cnnfiderable  extent.     A  focietv  was  eftablilhcd  at '"''"'■'" 
New  York,  and  numbers  of  fhips  were  equipped  for 
th:s  trade  in  diiTeient  pans  of  the  colonies,  by  entcrpri- 
fing  adventurers,   and  it  has  been   long  extremely  luc- 
cefshil  and  lucrative.  211 

Tiie   advantages   derived   to    the   nation    from    the'*'^'*""- 
\vha!efi(hery,    are  no  doubt  very  confiderable.      Be-§T^ '.'''* 
fide  being  an  excellent  nurfcry  for  hardy  ftamen,   it  is 
the  foundation  of  great  commercial  concerns,   by  in- 
troducing articles  which  become  the  fources  of  an  im- 
portant trade.     In  this  view  it  has  often  been  an  ob- 
jeft'of  Icgifl.ttive  difcudion,  and  has  often  experienced 
the   liberal  encouragement  and  pruteftion   of  govern- 
ment.    According  to  a  law  pafted  in  favour  of  (liipsp^egub- 
employed   in   this  trade,    every  Britifh   vciTel  of  200ti"is. 
tons  or  upwards,  bound  to  the  Greenland  feas,  on  t!ie 
whale-fi(hery,    if  found  to  be  duly  qualified  agreeable 
to  the  aft,  obtalntd  a  licence  from  the  commiffioiiers 
of  the  cuftonis  to  proceed  on  fuch  voyage;  and  on  the 
ftiip's  return,  the  mafter  and  mate  declaring  on  oath  that 
they  were  on  fuch  voyage,  that  they  ufed  all  their  endea- 
vours to  take  whales,  and  that  all  the  whale  fins,  blub- 
ber, oil,  8:c.  imported  in  their  (hip,  were  taken  by  their 
crew  in  thofe  feas,  there  was  allowed  40s.  for  every 
ton  according  to  the  admeafurement  of  the  (liip. 

It  was  afterwards  found,  however,  that  fo  great  a 
bounty  was  neither  neceftary  to  the  fuccefs  of  the 
trade,  nor  expedient  with  regard  to  the  public.  In 
1786,  therefore,  the  afts  conferring  the  faid  emolu- 
ments being  upon  the  point  of  expiring,  the  fubjeft 
was  brought  under  the  confideration  of  parliament  ; 
and  it  was  propofed  to  continue  the  former  meafures, 
but  with  a  reduftion  of  the  bounty  from  40s.  to  ?OS. .  "^,  - 
In  propofmg  this  alteratio;),  it  was  Itated,  "  tfiat  the,r;id^  ;„ 
fums  which  this  country  had  paid  in  bounties  for  the  England- 
Greenland  fifliery  amounted  to  1,265,461!.  ;  that,  in 
the  laft  year,  we  had  paid  94,'(5S1;  and  that,  from 
the  confcquent  deduction  of  the  price  of  the  fifh,  the 
public  at  preient  paid  6o  per  cent,  upon  every  cargo. 
In  the  Greenland  filhery  tliere  were  employed  6000  fea- 
men,  and  thefe  fcamen  coft  government  1  3I.  ics.  per 
man  per  annum,  though  we  were  never  able  to  obtairk 
more  than  500  of  that  number  to  ferve  on  board  our 
fllips  of  war.  Bcfides,  the  vaft  encouragement  given 
to  the  trade  had  occafioned  fuch  a  glut  in  the  market, 
that  it  was  found  necedary  to  export  confiderable 
quantities  ;  and  thus  we  paid  a  large  fhare  of  the  pur- 
chafe  money  for  foreign  nations,  as  well  as  for  our  own 
people,  befides  fupplying  them  with  tlie  materials  of 
feveral  important  manufaft.ires."  This  propofitiors 
was  oppofed  by  feveral  members,  but  was  finally  car- 
ried}   and  the  propriety  of  the  meafure  became  very 
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foon  apparent,  At  tliat  time  ( 1  786)  tlie  inimber  of 
fhips  eiiiployeJ  from  Eiv^rlanJ  in  the  wliale-fifhery  to 
Davis  ftraits  and  tiic  Greenland  feas  amounted  to 
139,  belides  i;  from  Scotland.  The  propofed  altera- 
tion took  place  the  following  year  (1787)  ;  and  not- 
withftanding  the  diminution  of  the  bounty,  the  trade 
increafed  ;  the  num'jer  of  (hips  employed  the  fame  year 
from  England  amounting  to  2 17,. and  the  next  year 
(1788)  to  2  2  2.  Their  cargoes  confided  of  5i;89 
tons  of  clean  oil  ;  7634  tons  of  whalebone,  befide 
13,386  feal  fl<.ins. 

For  fome  years  Britiili  capital  has  been  employed  in 
a  fouthcrn  whale-fifhery  ;  and  this  has  alfo  been  a  very 
lucrative  branch  of  trade.  This  fifhery  was  firil  proi'e- 
cuted  with  vigour  about  the  commencement  of  the 
American  war.  In  the  year  17S5,  18  fliips  which  pro- 
duced 29,000!.  Ilerling  were  employed  in  it.  Two 
years  afterwards  the  number  of  ihips  was  doubled,  and 
the  returns  increafed  in  a  ni'.ich  greater  proportion, 
which  is  a  proof  of  the  fiourilhing  (late  of  the  trade. 
The  number  of  (liips  in  1787  was  38,  and  the  produce 
amounted  to  107,000!.  rterling. 

Some  American  families,  when  the  war  broke  out 
in  that  country,  emigrated  to  Nova  Scotia,  where  they 
.propofed  to  carry  on  the  whale-htliery  ;  but  being  dif- 
couraged  from  particular  circumflances,  on  the  invita- 
tion of  the  honourable  Mr  GreviUe,  they  fettled  at 
Milford  in  Riilford  Haven,  and  fitted  out  a  (hip,  which 
had  a  very  fuccefsful  voyage.  The  number  of  iliips 
foon  increafed  to  four  ,and  at  prefent  (  1803),  that  num- 
ber is  doubled,  fo  that  iS  fiilps  are  now  employed  in 
fouthern  whale-fiihery  from  this  port,  with  a  cajiital 
afloat  of  no  lefs  than  80,000!,  Ilerling.  This  fad  is 
flated  by  Mr  Barrow  in  his  travels  in  fouthern  Afri- 
ca ;  and  "  I  mention  it,  (fays  he),  as  a  ftriking  in- 
ftance  to  ihow  the  iinportance  of  the  fouth-fea  iidicry, 
and  as  a  proof  that,  contrary  to  the  generally  received 
opinion,  it  may  be  carried  on  by  (kill  and  manage- 
ment, and  without  the  adventitious  aid  „f  trading,  fo 
as  fully  to  anfwer  the  purpofe  of  thofe  who  are  pro- 
perly qualitied  to  embark  in  the  undertaking.  For 
where  men,  by  indullry  in  their  profefiion,  rife  from 
fmall  beginnings  into  affluence,  fnch  profcffion  may  be 
followed  with  a  greater  certainty  of  fuccefs  than  many 
others  which  appear  to  hold  out  more  feducing  prof- 
pefts.  The  American  fi(liermen  never  fet  out  with  a 
capital,  but  invariably  work  themfelves  into  one  ;  and 
the  fouth-fea  (iiliery  from  England  may  fuccecd  on  tlie 
fame  principle,  as  the  above  example  clearly  (hews,  un- 
der every  di(3dvantage,  when  properly  conducted. 

"  It  is  dilTicult  to  point  out  the  grounds  of  judice  or 
policy  in  giving  tonage  bounties  to  the  Greenland  lifli- 
ery,  and  only  premiums  to  tuccefslu!  adventurers  in  the 
fouthern  tifhery.  A.  voyage  to  Greenland  is  four 
months,  the  ontlit  of  which  is  covered  by  the  tonage 
bounty,  and,  if  wholly  unineeelsful,  the  iunie  fliip  can 
make  a  fecond  voyage  the  fame  year  to  fome  ot  the 
polls  ot  the  Baltic.  A  voyage  to  the  .South Tea  is  from 
12  to  18  months,  and  mud  depend  folely  on  the  fuccefs 
in  (idling.  A  Greenland  (liip  lets  out  on  a  fnall  capital, 
and  builds  on  a  quick  return  ;  but  a  fouth-fea  whaler 
mud  expend  a  very  conllderable  capital  in  making  his 
outfit,  fi-r  v.hich  he  can  reckon  on  iioi-cturns  for  at  lead 
l8  months.  Hence 'the  ufual  prattict  of  fending  them 
out  in  the  doiiLl-e  capacity  ot  lilhersand  contraband  tra- 
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ders,    in    order  that  the  loffes  they  m,iy  Tu (lain  by  ill     ^'''hilc- 
'fuccefs  in  fidiing  may  be  made  good  by  f'uuggling.  rilntry. 

"  If  by  extending  tlie  filhery  we  (hould  be  enabled  to  ' 

fupply  the  continent  of  Europe,  two  objedls  duiuld 
never  be  out  of  the  view  of  the  legiHaturc — the  ex- 
emption from  duty  of  all  the  produce  of  the  fiPneries, 
and  particularly  fpermaccti,  which,  if  manufactured 
into  candles,  and  ftibjedl  only  to  the  fame  duty  as 
tallow  candles,  wotild  produce  much  more  to  the  re- 
venue than  when  taxed  as  it  now  is,  as  wax.  I  have 
heaid  it  afferted  that  the  extenfion  of  the  premium 
fydem,  by  doubling  its  prefent  amount,  which  never 
conid  exceed  30,000!.  i-year,  would  be  adequate  en- 
couragement to  fupply  the  home-market  with  fperma- 
ccti and  black  whale  oil,  and  that  the  bonding  of 
foreign  oil  in  Great  Britain  would  throw  the  whole 
agency  of  American  fiftiery  on  England  with  greater 
advantnge  to  both  countries  than  by  any  other  fyllem.       217 

"  But  when  we  confider  that  the  home  market  is  ne  Cape  of 

cenfariiy  fecured  to   Britifh  fubjefts  by  high  duties  on '^'"°''  "^"P^ 

foreign   oil,  we  (hould   alfo  confider  that  every  means ^ ''"n^f."'" 
1   n-        1       1  r  •     /I       1  ,  ,1  1  '"'  Itation. 

to  leden  the  charges  or  outlit  (hould  drcngthen  our  ad- 

venture  in  this  lucrative  branch  of  trade.  Among 
others  that  would  feem  to  have  this  tendency,  are  the 
facilities  that  might  be  afforded  by  the  happy  pofition 
ot  the  Cape  of  Good  Hope.  If  at  this  ilation  was 
edablilbed  a  kind  of  central  depot  for  the  fouthern 
whale-filhery,  it  might,  in  time,  be  the  means  of  throw- 
ing into  our  hands  exclufivcly  the  fupply  of  Europe 
with  fpermaceti  oil.  To  the  proteftion  of  the  filheries 
on  the  ead  and  wed  coalls  of  fouthern  Africa,  the 
Cape  is  fully  competent,  and  the  fidierics  on  thefe 
coads  would  be  equally  undifturbed  in  war  as  in  peace. 
From  hence  they  would,  at  all  times,  have  an  oppor- 
tunity  of  acquiring  a  fupply  of  refrefhments  for  their 
crews,  and  of  laying  in  a  ftock  of  fait  provifions  at 
one  fourth  part  of  the  expencc  of  carrying  them  out 
from  England."  „ 

The  Dutch  were  very  early  engaged  in  the  Green- Dutch  »arly 
land  whale  filhery,  which  foon  became  one  of  the  moll  fiig.'.trf'i  in 
important  objeCls  of  their  trade.  In  1611  a  company '^"^  °""'')"* 
was  edablidicd  in  Amfterdam  for  carrying  on  the 
whale  fifliery  on  the  coads  of  Spitzbergeu  and  Nova 
Zembla.  This  branch  of  trade  has  in  general  fuc- 
ceeded  better  with  the  Dutch  than  with  any  other 
nation.  The  principal  reafon  which  has  been  afiigned 
for  this  fuccefs  is  the  greater  economy  and  frugality  of 
this  people,  in  this  as  in  all  their  concerns,  by  which 
they  are  able  ^to  underfcll  others  in  oil  and  whale- 
bone. The  mode  of  fitting  out  all  their  fliip's  is  alfo 
mentioned  as  a  canfe  of  their  profperiiy  in  this  finury. 
The  (hip-builder,  the  rope  maker,  the  baker,  the  Idew- 
cr,  and  other  tradefmcn,  employed  in  fitting  out  thefe 
(liips,  commonly  take  a  (liare  in  the  voyage.  When 
it  proves  tortnnate,  they  are  double  gainers;  but  when 
it  is  unfuccefiful,  the  lofs  which  they  fullain  is  pioba- 
bly  not  greatci  than  if  they  hai  merely  fuinidied  the  ar- 
ticles without  having  a  chance  of  the  profit  ;  and  in 
this  refpect  have  the  advantage  of  mere  merchants.  It 
is  qb(erved  by  De  Writ  that  this  filhery,  fince  it  fell 
into  the  hands  of  individuals,  has  feldom  faded  to  be 
profitable  ;  but  while  it  was  monopolized  hy  the 
Dutch  Greenland  company,  the  jirofit  was  inconfider- 
able.  Some  idea  may  be  formed  of  tke  extent  toj^^^^fof 
which  the  Dutch  have  carried  this  trade  by  dating  tlicir  fi(h. 
Y  y   z  thatery. 
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Whale-    tbat  for  a  p*riod  of  46  years  preceding  the  year  1722, 
.  ^'"'"y-  _  ^886  (hips  were  employed  in  it,  and  in  this  period 
'         tliey  took  32,907  whales.    Each  whale,  at  an  average, 
valued  at  50CI.   makes  the  total  amount  above  16  mil- 
lions ilcrling. 

TiR-  following  table  affords  at  one  viow  a  brief  re- 
cord  ot  the  Dutch  whale-fifliery  from  1661  to  1788. 
The  number  of  Ihips  employed  for  each  year,  and  the 
number  of  whales  taken,  are  ftated  in  fcparate  colu-mns. 
aio 
Ships  em-    A  LIST  of  the  Niiniher  of  Ships  from  Holland,  ivh'tch 
ployed,  and       ^,^^.^  employ:.!  in  the  Gref.nl/ind  and  Djiis  Sis.uis 
It  "from  WH/iLRTiiHRRr  fince  1661.      N.  B.  The  Dutch  fent 

ibii  to  Ships  to  DAns  SlRAitsfor  the Jirjl  time  in  1 7  1 9. 
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Whale. 
Fifliery. 


This  table  is  iaterefting,  as  it  (liews  us  the  precari- 
ous nature  of  this  liOiery.  But  it  woulil  have  been 
ftill  more  valuable,  if  fonie  other  circumftances  had 
been  ilated,  fuch  as  the  nature  of  the  fcafons  when  the 
fifliery  was  lefs  fucccfsful;  whether  the  preceding  win- 
ter was  unufually  long  or  fcvere ;  whether  the  fliort 
fumnicr  of  thefe  regions  was  not  remarkable  for  ex- 
tremes or  fudden  changes  of  heat  and  cold,  fuddeu 
cha-uges  and  variations  of  the  wind,  the  prevalence  of  . 
particular  winds  ;  or  other  fafts  which  might  enable  us 
to  trace  the  caufes  of  the  extrrordinary  failure  and  fuc- 
eefs  of  the  filhery. 

The  French  made  an  attempt  to  revive  this  branch  Attempt  of 
of  trade  in  17  84.  Six  fliips  iitted  out  at  Dunkirk  at  the  Ficnch- 
the  cxpence  of  the  late  king,  irjade  fome  fucccfsfuU^  revive  it., 
voyages  both  in  the  northern  and  fouthern  whale-lifli- 
ery.  The  advantages  of  the  trade  were  obvious,  and 
the  French  rnvernment  were  eager  to  improve  them. 
In  the  year  1786,  fome  of  the  inhabitants  of  the  illand 
of  Nantucket,  near  Halifax  in  North  America,  were 
invited  to  fettle  at  Dunkirk  to  carry  on  the  fifhery. 
Several  families  accepted  the  invitation,  and  to  en- 
courage them  to  prolecute  the  trade,  they  were  per- 
mitted to  erjoy  peculiar  privileges  and  immunities. 
Ships  were  fent  out  to  different  feas,  and  had  profper- 
ons  voyages.  But  this  trade,  as  weil  as  every  other 
branch  ol  French  commerce,  has  probably  been  com- 
pletely ii  terruptcd  by  the  late  revolution,  and  the  par- 
ticular c'rcumllances  in  which  that  nation  has  been 
with  regrrd  to  foreign  powers.  -,, 

Belii'.es  the  nations  which  we  have  mentioned,  who  Other  n*. 
liave   been   mod   deeply  concerned  in  this  fiihery,  the"""'^"" 
inhabitants  of  other  countries  have  alfo  embarked  in  it. ''^^'^  lu  it. 
Some  (liips  were  equipped  at  Enibden  in  1768  by  order 
of  the   king  of  Prudia  ;  the    Swcuifh  government  in 
1774  granted  to  a  company  tftablillied  at  Gottenburgh 
the  exclufive  privilege  of  the  Davis  ftraits  and  Green- 
land  fifhery   for  20  years;   and  Denmark  in  1775  at- 
tempted  to  take  a  fhare  in  the  benefits  of  that  fifhery, 
which  many  of  th^  nations  of  Europe,  more  enterpri- 
fing  or  more  induflrlous,  had  long  fuccefsfuUy  enjoyed 
on  the  fhores  of  the  Danlfh  dominions. 

The  whale-fifhery  commences  in  May.     It  is  about  Time  ef 
this  time  that  the  whales  are  feen  in  great  numbersthe  fiihjfy. 

between 
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between  the  76th  and  79th  degree  of  north  latitude  ; 
and  at  a  didar.ce  they  exhibit  the  appearance  of  the 
fmoivc  riling  from  the  chimnies  of  a  great  town  by  the 
water  which  is  thiown  into  the  air  by  their  fpouting  or 
blowing.  Tlic  filhery  continues  for  the  months  of  June 
and  July,  when  it  muft  be  abandoned  whether  it  has 
been  fucceftful  or  unpiofperoiis  ;  becaufe  it  is  necef- 
fary  to  be  clear  of  the  ice  by  the  end  of  Auguft.  The 
fhips  return  home  at  farthell  in  the  month  of  Septem. 
ber.  But  if  the  fifbcry  happer  to  begin  early  in  May, 
and  prove  abundant,  they  iomttimes  return  in  June  or 

We  {hall  now  conclude  this  article  with  a  fhort  ac- 
count of  the  different  modes  that  are  praftifcd  in  taking 
.  the  whale.  The  fcjilowing  is  employed  in  the  Green- 
'land  filhery  by  Europeans.  livery  (hip  is  provided 
with  fix  boats,  to  each  of  which  belong  fix  men  for 
rov\ing  the  boat,  and  n  hxrpooner,  whofe  bufuiefs  it  is 
to  llrikc  the  whale  wiiii  his  harpoon.  Two  pf  thefe 
b<M'.ts  are  kept  coiiftantly  on  tlie  watch  at  fome  di- 
ftance  from  th;  fiiip,  faitened  to  pieces  of  ice,  and 
are  relieved  by  ciLcrs  every  lour  hours.  As  loon  as  a 
whale  Is  perceivcc,  both  the  boats  fct  out  in  purfuit  of 
it,  and  if  either  of  tliem  can  come  up  before  the  whale 
finally  defcends,  whicli  is  known  by  his  thriiwlng  up 
his  tail,  the  harpi  oner  dii'charges  his  harpoon  at  him. 
1'hcie  is  no  diiii^'ulty  in  chooling  the  place  where  the 
whale  is  to  be  ftruck,  as  fome  have  afferted  ;  for  thele 
animals  only  come  up  to  the  lurface  in  order  to  breathe, 
or  Hoto,  as  the  fifnermen  term  it,  and  therefi>re  al- 
ways keep  the  foft  and  vulnerable  part  of  their  bodies 
above  water.  A  late  improvc'^nent  was  made  i-i  the 
method  of  difcharging  the  harpoon  ;  namely,  by  fhoot- 
incr  it  out  cf  a  kind  of  fwivel  or  mnfouetoou  :  but  it 
does  rot  appear,  tiiat  fince  tins  improvement  was  made 
the  whalc-filhing  (hips  have  had  better  fiicccfs  than  be- 
fore. As  foon  as  the  whale  is  ftruck,  the  men  ftt  up 
one  of  their  oars  in  the  middle  01  the  boat  as  a  fignal- 
to  thofe  ill  the  Ihip.  On  perceiving  thi.^,  the  watch- 
man alarms  all  the  reft  with  the  cry  of  fall !  fuli!  upon 
which  all  the  other  hosts  ure  immediately  ftnt  ont  to 
the  affiilance  i;f  the  firll. 

The  whale  finding  hinifelf  wounded,  fwims  off  with' 
prodigious  velocity.  Sometimes  he  defcends  perpen- 
dicularly, and  fometinies  goes  off  horizontally  at  a  fmail 
depth  belov;  the  furface..  ,  The  rope  which  is  faftened 
to  the  harpoon  Is  about  200  fathoms  long, 'and  pro- 
perly coiled  up,  that  it  may  freely  be  given  out  as 
there  is  a  deiv.<.nd  for  it.  .At  iirft  the  velocity  with 
whicl;:  this  line  runs  over  the  fide  of  the  boat  is  fo 
great,  that  it  is  wtt'.rd  to  prevent  its  taking  fire  :  but 
in  a  fhort  time  the  llriaglh  of  the  whale  begins  to  fail, 
and  the  fiflierme'.i,  i-.-.itead  of  letting  out  more  lope, 
ftrive  as  much  as  pofiible  to  pull  back  what  is  given 
out  already,  though  they  always  rind  thenifelvcs  ne 
ctflitated  to  yield  at  hill  to  the  efforts  of  the  animal, 
to  prevent  his  finking  their  boat.  .If  he  runs  out  the 
200  fathoms  of  line  contained  in  one  boat,  that  be- 
longing to  another  is  immediately  faitened  tu  the  end 
of  the  firll,  and  fo  on  ;  and  there  have  been  inllances 
where  all  the  rcpe  belonging  to  the  fix  boats  has  been 
neceffary,  thcngh  half  that  quantity  is  fcldom  requir- 
ed. The  whale  cannot  (lay  long  below  water,  but 
again  comes  up  to  blow  ;  and  being  now  much  fati- 
gucd  aod  wounded,    flays    longer    above  water  than 
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ufual.     This  gives  another  boat  titrte  to  Come  up  with    Whalc- 
hlm,    and  he  is  again    (truck  with  a   harpoon.      He ,  '^""^''y-  ^ 
again  defcend.'',  but  with  lefs  force  than  before;  and         ' 
when  he  comes  up  again,  is  generally  incapable  of  de- 
fcending,  but  fufTcrs  himfelf  to  be  wounded  and  killed 
with  long  lances  which  the   men  are  provided  with  for 
that  purpofe.     He  is  known  to  be  near  death  when  he 
fpouts  up  the  water  deeply  tinged  with  blood. 

The  whale  being  dead,  is  lalhed  alongfide  the  (lilp. 
They  then  lay  it  on  one  fide,  and  put  two  ropes,  one 
at  the  head,  and  the  other  in  the  place  of  the  tail, 
which,  together  with  the  fins,  is  (truck  o(f  as  foon 
as  he  is  t::ken,  to  keep  thefe  extiemities  above  water. 
On  the  off  fide  of  the  whale  are  two  boats,  to  receive 
the  pieces  of  fat,  utenfils,  and  men,  that  might  other- 
wife  fall  into  the  water  on  that  fide.  Thefe  precau- 
tions being  taken,  three  or  four  men  with  irons  at 
their  feet  to  prevent  (lipping,  get  on  the  whale,  and 
begin  to  cut  ont  pieces  of  about  three  feet  thick  and 
eight  long,  which  are  hauled  up  at  the  capllan  or 
windlafs.  When  tlie  fat  is  all  got  off,  they  cut  off  the 
whalebone  of  the  upper  jaw  with  an  at:e.  Before  they 
cut,  they  are  all  ialhed  to  keep  them  firm  ;  which  alio  ' 
facilitates  the  cutting,  and  prevents  them  from  fallii:g 
into  the  fea  ;  when  on  board,  r.v.-  or  fix  of  them  are 
bundled  together,  and  properly  (towed  ;  and  after  all 
is  got  off,  the  careafs  is  turned  a-dritt,  and  devoured 
by  the  white  bears,  who  arc  very  fond  of  it.  In  pro- 
portion as  the  large  pieces  of  fat  are  cut  off,  the  reft 
of  the  crew  are  employed  in  dicing  them  fmaller,  and 
picking  ont  all  the  letin.  When  this  is  prepared,  they 
flow  it  under  the  deck,  where  it  lies  till  the  fat  ot  all 
the  whales  taken  during  the  filhery  is  on  board  ;  then 
tutting  it  (till  fmaller,  they  put  it  up  in  tubs  in  the 
hold,  crammi;!g  them  fuli  and  clofe.  At  the  end  of 
the  fcafon  they  return  home,  where  the  fat  is  boiled 
and  prefltd  to  give  out  the  oil,.  jjg 

Put  a  difTcrcnt  method  is  prsctifcd  by  the  rude  in- Ey  the  pco- 
habitants  of  the  difFerent  nations  on  the  coalts  of  thepleof 
Frozen   Occsn.     On   fonie  parts  of  the  fea  coalts  of '^^""'^''^^'' 
Kamtfchatka,  the   return  ot  the  fiihing  feafon  is  cele- 
brated  with  a  grand   feftiv,d  and   great  rejoicings  in 
their  fubterraneons  winter  habitations,  in-whicli  many 
fuperllitious  ceremonies  are  pertormcd.    In  one  part  of 
the    ceremonies  dogs  are    facrlficed,  with    beating  of 
drums  and  other  rude  mufieal  luitruments.   The  prieAs 
who  attend   and  condurt  the   feltival,  tranfport   with 
great  folemnity  and  pomp  a  figure  of  a  whale,  made  of 
wood,  froin  the  fnmmer  habitation  to  the  winter  cot- 
tage.    As  the  ceremonies  proceed,  the  whole  company •j-f,^!*,^^.. 
aflembled  flicut  with  a  great  noiie,  that  tr;e  whale   hasvious  cere- 
iTjade  itsefcapefrom  the  ei^ttageto  the  fea;  and  they  pre- meuici. 
tend  even  to  (how  the  tracts  of  the  whale  in  its  courfe, 
as  it  it  had  really  made  its  way  through   the  opening 
in  the  cottage.     Thefe  cerem(;nies    l;cing  ended,  the 
men  prepare   their  nets,  and  embaik   in   their  canoes. 
The  nets  are  fet  at  the  openings  of  bays,   where  fi(h, 
which  are  the  food  of  the  whale,  are  abundant,  and  in 
the   purfirit    of  wliich   entering  the  bays  he  is  taken. 
When  this  is  obferved  by  the  people  in   the  canoes, 
they  approach  and  fecure   their  pri/.e  with  ropes  and 
ftraps  of  leather.      This   event  is  again  celebrated   by 
their  wives  and    children  on  'hore  with   dancing,  ring- 
ing, and  other  demonltrations  of  joy.      But  alter  the 
what?  is    fufficicmly  fecured,  he    is  not    brought   on 
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fiiore  till  another  ccreirony  13  performed.  'I  hey  put 
on  their  beil  clothes,  and,  with  limilar  fotemnity,  tranf- 
port  the  image  of  the  whale  in  wood  from  the  winter 
to  a  new  fuinmer  habitation,  A  lamp  is  tiiere  lighted 
up,  and  an  attendant  is  appointed  to  watch  and  keep 
it  burr.inpr  fr.  m  the  fpring  to  the  autumn.  The 
whale  is  then  cut  up,  and  furnifiies  for  a  long  time 
what  is  confidered  by  the  natives  of  thofc  regions  a 
vei-y  dtlicate  food. 

Among  the  Kurllc  iflands,  which  are  fitiiated  near 
the  fouthern  extremity  of  the  penlnfula  of  Kamtfchatka, 
the  whales  are  mod  abundant  about  the  beginning  of 
autumn.  At  that  time  the  inhabitants  embark  in  their 
canoes,  and  fearcli  for  them  in  places  where  they  ge- 
i-jrally  find  them  aflecp  on  the  furfacc  of  the  water. 
When  they  are  fo  fortunate  as  to  fnid  one  in  this  fitua- 
tion,  they  approach  with  the  leall  pofiible  noife  ;  and, 
when  they  liave  come  within  the  proper  diftance,  they 
pierce  him  with  poifoned  arrows.  And  although  thefe 
wounds  feem  extremely  flight,  they  are  faid  in  a  (hort 
time  to  occafion  great  pain.  The  whale  thus  wound- 
ed, moves  about  furioufly,  blows  with  great  violence, 
and  foon  dies. 

We  have  already  mentioned  the  mode  of  taking 
the  whale  which  is  pradifed  by  the  Icelanders,  in  gi- 
■  ving  the  natural  hiflory  of  the  Iwlttna  ^InciaUs,  or  Ice- 
land whale.  It  is,  according  to  Anderfon,  by  throw. 
ing  blood  into  the  iea,  when  they  get  between  the 
whale  and  the  fhnre.  They  then  endeavour  to  drive 
him  towards  the  ihore  ;  but  the  nha'e  finding  himfclf 
purfued,  attempts  to  regain  the  ocean,  and  approach- 
ing the  blood,  is  alarmed;  and  rather  than  fwim  acrofs 
it,  returns  towards  the  land,  where  he  Is  often  thrown 
on  lliore.  But  this  is  contradlfted  by  Horrebow,  who 
fays,  that  the  ufual  method  of  killing  the  whale  in 
Iceland,  is  with  the  harpoon. 

When  the  whale  returns  to  the  coafts  of  Greenland, 
the  fifhermen  put  on  their  large  il<in  coats,  and  fur- 
ni(h  themftlves  with  a  large  knife,  and  a  ftone  to 
(harpen  it.  They  provide  alfo  liarpoons,  fpears,  and 
arrows,  with  a  number  of  large  fliins  of  the  fea-dog 
inflated.  Thus  equipped,  they  launch  their  canoes,  and 
embark  with  their  wives  and  children.  The  harpoon 
which  they  generally  employ,  is  pointed  with  bone, 
or  a  (harp  llonc.  Some  indeed  have  harpoons  of  iron, 
■which  they  procure  from  the  Danes  by  barter  for  the 
oil  or  fat  of  the  whale.  The  fcarcity  of  wood  and 
iron  makes  thefe  articles  extremely  valuable  to  Green- 
landers,  and  lias  excited  their  ingenuity  to  avoid  the 
rifle  of  lofing  them.  For  this  purpofe  an  inflated  blad- 
der of  the  Ikln  of  the  fea-dog  is  attached  to  the  har. 
poon,  fo  that  in  cafe  it  fhould  not  reach  the  whale 
when  they  attempt  to  ftrike,  it  may  float  on  the  water, 
and  be  recovered.  Thus  equipped,  they  launch  out 
Into  the  ocean  iti  iheir  Imall  canoes,  and,  with  great 
int'epidity,  attack  the  largell  whales.  They  approach 
them,  fays  Anderfon,  with  ailonilhing  boldnels,  and 
endeavour  to  fix,  by  m-.-ans  of  their  harpoon,  which 
they  throw  at  his  body,  fome  of  the  (Icins  Inflated  with 
air.  For,  notwlthlla  .ding  the  enorniou*  bulk  of  this 
animal,  two  or  tliice  of  thefe  f!<Ins,  by  the  refiftance 
which  they  make  to  t^e  water,  on  acc<'unt  of  their  di- 
mi^idied  Ipecific  gravity,  greatly  impede  his  attempts 
•at  plungi  ig  Into  "he  deeep.  Having  by  this  means 
fucceedeJ    in    arreifing    his    progrefs,  they  approach 
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nearer  ;  and,  witli  their  lances,  pierce  his  body,  till  Whalf- 
he  become  languid  and  feeble  with  the  lufs  of  bliMid,  Kfiiery. 
and  at  lall   dies.      l''^lic  fifhermen  then    plunge  Into  the  * 

fea  with  their  Hcin  jackets  filled  with  air,  and  fwim  to 
their  prize  ;  and,  floating  on  the  iurface  of  the  water, 
they  cut  off  witii  their  knives  from  every  part  of  the 
whale  the  tat  or  blubber,  whicii  is  thrown  into  the 
canoes.  And,  Tot«  ithllanding  the  rudenefs  and  im- 
perftiftion  of  their  initrnments,  their  dexterity  is  fuch, 
that  they  can  extraft  from  the  moutli  the  greateft,  or 
at  lead  the  belt  part  of  the  whalebone. 

But  the  mode  of  fifhlug  the  whale,  the  boldeft  and  ^.ftunilhing 
moft  aftonifhing.  Is  that  which  is  praftifed  by  the  In- mode  by 
dians  on  the  coaft  of  Florida.  When  a  whale  appears,''"^  Ilon- 
they  fallen  to  their  bodies  two  pieces  of  wood  a"da,^'  "" 
mallet ;  and  thefe  inftrunients,  with  their  canoe,  con- 
ftitute  the  whole  of  their  fifhlng  equipage.  When  they 
approach  the  whale,  they  throw  themfelves  into  the 
water,  fwim  diretlly  towards  him,  and  have  the  ad- 
drefs  to  get  upon  his  neck,  taking  care  to  avoid  the 
ftroke  of  his  fins  or  tail.  When  the  whale  firft  fpouts, 
the  Indian  introduces  one  of  the  pieces  of  wood  Into 
the  opening  of  one  of  the  blow-holes,  and  drives  it 
home  with  the  mallet.  The  whale  thus  attacked,  in- 
ftanlly  plunges,  and  carries  the  Indian  along  with  him, 
who  keeps  fall  hold  of  the  animal.  The  whale,  which 
has  now  only  one  blow-hole,  foon  returns  to  the  fur- 
face  of  the  water  to  refpire  ;  and.  If  the  Indian  fuc- 
ceeds  in  fixing  the  other  piece  of  wood  into  the  fecond 
blow-hole,  the  whale  again  defcends  to  the  bottom, 
but  a  moment  after  re- appears  on  the  furface,  where 
he  remains  motlonlefs,  and  immediately  expires  by  the 
interruption  of  the  funftion  of  refpiratlon. 
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EXPLANATION  of  PLATES, 

Plate    CXL. — Fig,    i.    The    large    whalebone    or  plates  ex- 
Greenland   whale,   is  from  40  to  60  feet  long,    andpl^inei 
more  than  one  half  the  length  in  circumference  at  the 
thickeft  part.     This  whale  is  taken  on   account  of  the 
oil  and  the  whalebone. 

Fig.  2.  The  narhwal  or  unicorn- fidi,  yields  a  fmall 
quantity  of  oil,  but  It  Is  faid  to  be  of  a  fuperlor  quali- 
ty. The  horns  or  teeth  are  much  v.ihied,  and  are  In 
fome  refpefts  preferable  to  ivory.  They  are  from  9  to 
10  feet  long.  The  fltih  is  greatly  efteemcd  by  the  in- 
habitants ot  Greenland. 

Fig.  3.  The  large  fpermacetl  wh.ile,  which  is  taken 
on  account  of  the  oil,  and  alfo  on  account  of  the  more 
valuable  fubftance,  fpermacetl,  which  is  found  chiefly 
In  cells  within  the  flvull.  The  figure  here  given  is  ta- 
ken from  one  of  the  31  which  came  on  (hore  in  1784, 
near  Audierne  In  France.      The  length  was  ii\  feet. 

Fig.  4.  The  grampus.  This  figure  was  taken  from 
one  caught  at  the  mouth  of  the  Thames  in  i  750.  It 
was  24  feet  long. 

Plate  CXLI. — Fig.  I.  and  2.  exhibits  a  view  of 
the  courfe  of  the  blowhole  in  the  cetaceous  fithes. 

Fig.  1.  fhews  the  blow- hole  of  the  whalebone  and 
fpermaceti  whale.  In  the  whnlebone  whak  it  is  dou- 
ble" and  the  comfe  of  It  Is  marked  by  the  dotted  line 
ABCD  It  i<  fingle  In  the  fpermaceti  whale,  and 
marked  by  the  dotted  lines  AEFD. 

Fig.  2.  fliews  that  ot  the  monodon  and  delphinus. 
That  of  the  monodiui,  which  Is  fingle,  is  fiiewn  by  the 
dotted  line  ABCD,  terminating  at  the  back  part  of 
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the  liead  ;  and  that  of  tlie  clafs  delphinus  by  the  dot- 
ted line  AEl'D,  teniiiiiatiiig  at  the  top  of  tlie  head. 

rig.  3.  A  perpendicular  feClion  ot  feveral  plates  of 
vhakbone  in  iheir  natural  fituation  in  the  gnm.  The 
inner  edges  or  Paortcll  terminations  are  removed,  and 
the  cut  edges  ieen  from  the  infide  of  the  Inout.  A, 
the  upper  part,  fhcvvs  the  diftancc  of  the  plates  from 
each  other.  C,  the  lower  part,  flievvs  the  white  fub- 
llance  on  which  they  grow,  and  the  balls  on  which 
they  (land. 

I'ig.  4.  A  fide  \Iew  of  one  of  the  plates  of  whale, 
bone.  A,  the  part  which  projcfts  beyond  the  gum. 
B,  the  portion  which  is  funk  in  the  gum.  CC,  a 
while  fubltance  which  furrounds  the  whalebone,  form- 
ing there  a  projecting  bead,  and  alio  pafling  between 
lilie  plates  to  form  their  external  lamells.     DD,   the 
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part  analogous  to  the  gum.  E,  a  flefliy  fubftance  co- 
vering the  jawbone,  on  which  the  inner  lamella  of 
the  plate  is  tormed.  F,  the  termination  of  the  whale- 
bone in  the  hair. 

Fig.  5.    An  outline  to  (htvr  the  mode  of  growth  of 
the  plates,  and  of  the   white   intermediate   fubllance. 

A,  the  middle  layer  of  the  plate,  which  is  formed 
upon  a  pulp  or  cone  that  pafTcs  up  in  the  centre  of  the 
plate.     The  termination  of  this  layer  forms  the  hair. 

B,  one  of  the  outer  layers,  which  is  formed  from  the 
intermediate  white  fubllance.  CCCC,  the  interme- 
diate white  fubftance,  the  laminse  of  which  are  conti- 
nued  aloii';  the  middle  laver,  and  fc-rm  the  fubftance 
of  the  plate  of  whalebone.  D,  the  outline  ot  another 
plate  ot  whalebone.  E,  the  balls  on  which  the  platea- 
are  formed,  which  adheres  to  the  jaw-bone. 
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CETTE,  a  maritime  town  of  France,  in  Langue- 
doc,  feated  at  the  place  where  the  canal  of  Langue- 
doc  begins,  between  Montpellier  and  Agde,  on  the  bay 
of  Magueli.na,  in  the  Mediterranean  fea.  E.  Long. 
3,  ij.   N.  Lat.  4^.  25. 

CETUS,  in  AJlronomy,  the  whale  ;  a  large  conllel- 
lation  of  the  fouthern  heniilphere,  under  Piices,  and 
next  the  water  of  Aquarius.  The  itars  In  the  conflel- 
lation  Cetus,  in  Ptolemy's  catalogue,  are  twenty-two  ; 
in  Tycho's  twenty-one  j  in  Hevelius's  forty-five  ;  in 
the  Britannic  catalogue  ninety-feven. 

Cetus  is  reprcfented  by  the  poets  as  the  feamon- 
fter  which  Neptune,  at  the  fuit  of  the  nymplis,  fent  to 
devour  Andromeda  for  the  pride  of  her  mother,  and 
which  was  killed  by  Perfeus.  In  the  maiidible  of  Ce- 
tus is  a  variable  Rar  which  appears  and  difappears  pe- 
riodically, pafiing  through  the  feveral  degrees  of  mag- 
r.itude  both  increafing  and  diminilhing,  in  about  3  -jj 
days.     Sec  Astronomy. 

CEVA,  a  ilrong  town  of  Piedmont  in  Italy,  feated 
on  the  river  Tanero,  v/ith  a  ftrong  fort,  in  E.  Long. 
8.  8.  N.  L'.t.  44.  20. 

CEVENI'JES,  mountains  of  Languedoc  in  France, 
remarkable  for  the  frequent  meetings  of  the  Protef- 
tants  there  as  a  place  of  fecurity  againfl:  the  tyranny 
of  their  governors.  In  <^een  Anne's  reign  there  was 
an  attempt  made  to  affill  tlicm  by  an  Engllfh  fleet  in 
the  Mediterranean  ;  but  to  no  purpofe,  for  the  French 
had  occupied  the  paffages. 

CEUTA,  a  maritime  town  of  Barbary  in  Africa, 

and  in  the  kingdom  of  Fez,  feated  on  the  llraits  of 

Gibraltar,  oppoCte  that  place,  in  W.  Long.  6.  25.   N. 

Lat.  'i^d.  35.     John  king  of  Portugal  took  it  from  the 
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Moors  in  141  ?.  but  it  now  belongs  to  Spain.     In  1697,     Ctfylftn. 
it  fuftiiincd  3  vigorous  fiege  by  the  Moors.  — — v 

CEi'LON,  a  large  illand  in  the  Eail  Indies,  vvliich 
lies  bct\Tecn  j''  40'  and  lo"  30'  north  latitude  ;  and 
between  79"  and  82"*  eaft  longitude.  It  is  fituated  at 
the  entrance  of  the  bay  of  Bengal,  by  which  it  is 
bounded  on  the  north.  On  the  north-well  it  is  fepa- 
rated  from  the  Coromandel  coall  by  the  gulf  of  Ma- 
naar,  a  narrow  (Irait  full  of  flioal.s,  and  impaffable  by 
large  ftilps ;  and  is  diftant  about  60  leagues  from  Cape 
Comorin,  the  fouthern  point  of  the  peniniula  of  In- 
dia. Its  circumference  is  computed  to  be  about  900 
-miles  ;  and  its  length  from  Point  Pedro  at  the  north- 
ern extremity  to  Donderhead  at  the  fouthern  is  about 
300  miles.  Its  breadth  is  very  unequal,  being  in  lorae 
parts  only  from  40  to  50  miles,  while  in  others  it  ex- 
tends to  60,  70,  and  even  lOD. 

The  appearance  of  the  eallern  coaft  is  bold  and 
rocky,  and  a  few  reefs  of  rocks  run  out  into  the  fea 
on  the  fouth-eaft  between  Point  de  Galle  and  Bataco- 
lo.  The  deep  water  on  the  eaftern  fhores  admits  the 
approach  of  the  largeil  veflels  in  fafety  ;  and  if  that 
fide  of  the,  ifland  be  the  leaft  fertile,  its  other  defefts 
are  amply  compenfated  by  the  harbours  of  Trincoma- 
lee  and  Batocolo.  The  north  and  north-well  coall 
from  Point  Pedro  to  Columbo  is  flat,  and  everywhere 
indented  with  inlets  of  the  fea.  'i'he  largeft  of  them 
extends  almoft  quite  acrcfs  the  ifland  from  MuUipatti 
to  Jafnapatam  on  the  north-weft  point  of  fhe  iflaud  ; 
and  forms  the  penlidula  of  Jafnapatam.  Several  of 
thefe  inlets  form  fmall  harbours. 

The  interior  of  tie  ifland  abounds  with  fteep  and 
lofty  mountains,  covered  with  thick  forefts,  and  full 
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ftylSft.  of  almoft  impenetrable  jungles.  The  vvooJs  and  moun- 
"~">~~"  tains  completely  furround  the  dominions  of  the  king  of 
Candy,  and  fcem  dciUned  by  nature  to  defend  him 
agaiiill  thofe  foreign  enemies,  whofe  fuperior  flvill  and 
power  have  deprived  him  of  the  open  trafts  on  the  fea- 
coaft.  The  moft  lofty  range  of  mountains  divides  the 
ifland  nearly  into  two  parts,  and  fo  completely  fepa- 
rates  them  from  each  other,  that  both  the  climate  and 
fcafons  on  cither  fide  are  etTentially  different.  Thefe 
mountains  alfo  obilruft  completely  the  efteiSl  of  the 
monfoons,  whic'i  fet  in  periodically  from  oppofite  fides 
of  them  ;  fo  that  not  only  the  oppofite  fea-coaft,  but 
the  whole  country  in  the  interior,  fuiTers  very  little  from 
thefe  (lorms. 

The  monfoons  in  Ceylon  are  connefted  with  thofe 
on  the  Coromandel  and  Malabar  coalls  ;  but  they  fet 
in  much  fooner  on  the  wellern  than  the  eaftcrn  fide  of 
the  ifland.  On  the  wcfl  fide,  where  Columbo  lies,  the 
rains  prevail  in  the  months  of  May,  June,  and  July, 
the  feafon  when  they  are  felt  on  the  Malabar  coaft. 
This  monfoon  is  ufually  extremely  violent,  being  ac- 
companied with  dreadful  ftorms  of  thunder  and  light- 
ning, together  with  vaft  torrents  of  vain,  and  violent 
fouth-welt  winds.  During  its  continuance,  the  north- 
ern parts  of  the  iHand  are  very  little  affeSed,  and  are 
even  generally  dry.  In  the  months  of  Oftobcr  and 
November,  when  the  oppofite  monfoon  fets  in  on  the 
Coromandel  coaft,  it  is  the  north  of  Ceylon  which  is 
affefted,  and  fcarcely  any  impreflion  of  it  is  felt  in  the 
foutherii  parts. 

Thefe  monfoons  pafs  flightly  over  the  Interior,  and 
feldom  occafion  any  confiderablc  inconvenience.  But 
this  part  of  the  ifland  is  not  altogether  freed  from  the 
dreadful  ftorms  which  fo  terribly  ravage  the  tropical 
climates.  During  its  own  periodical  feafon,  which 
happens  in  March  and  April,  the  rain  pours  down  in 
torrents,  and  the  thunder  and  lightning  are  terrible. 

From  the  fituation  of  this  ifland,  fo  near  tlie  equa- 
tor, the  days  and  nights  are  nearly  of  equal  length  ; 
the  variation  during  the  two  feafons  not  exceeding  15 
minutes.  The  feafons  are  more  regulated  by  the  mon- 
foons than  the  courfe  of  the  fun  ;  for  although  the 
ifland  lies  to  the  north  of  the  line,  the  cooleft  feafon  is 
during  the  fummer  folftice,  while  the  weftern  monfoon 
prevails.  Their  fpring  commences  in  OSober ;  and 
the  hottcft  feafon  is  from  January  to  the  beginning  of 
April.  The  heat,  during  the  dav,  is  nearly  the  fame 
throiighout  the  whole  year  ;  the  rainy  feafon,  however, 
renders  the  nights  much  cooler,  from  the  dampnefs  of 
the  earth,  and  the  prevalence  of  winds  during  tlse 
monfoons.  The  climate,  upon  the  whole,  is  much 
more  temperate  than  on  the  continent  of  India.  This 
temperate  climate,  however,  is  chiefly  confined  to  the 
coaft  where  the  fea-breezes  have  room  to  circulate.  In 
the  interior  of  the  country,  ovvmg  to  the  thick  and 
clofe  woods,  and  the  hills  which  crowd  upon  each 
other,  the  heat  is  many  degrees  greater  than  on  the 
fea-coaft,  and  the  climate  often  extremtlv  fultry  and 
unhealthy. 

The  principal  harbours  in  the  ifland  for  large  fliips, 
are  Trincomalee  and  Point  de  Galle  ;  they  alfo  come 
to  anchor,  and  at  certain  feafons  of  the  year  moor  fe- 
curely,  in  the  roads  of  Columbo.  There  are  feveral 
other  Inferior  ports  round  the  ifland,  which  afford 
flielter  to  t'v  f.naller  coaftiug  vefl"vls. 
-     Vol.  V.    Part  I. 
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The  two  principal  rivers  are  the  Malivagonga  anj 
the  Mnlivaddy.  The  former  takes  its  rife  among  the  ' 
hills  to  the  fouth-eaft  of  Candy,  and  nearly  furrounda 
that  city.  After  a  variety  of  circuitous  windings 
among  the  mountains,  it  at  laft  difcharges  itfclf  into 
the  fea  at  Trincomalee.  This  river  is  fo  deep  as  to  be 
fordable  only  towards  the  fource  ;  but  the  rocks,  whiclr 
everywhere  break  its  courfe,  prevent  it  from  being  na- 
,  vigated.  The  Mulivaddy  rifes  from  the  foot  of  a 
very  high  mountain,  known  to  Europeans  by  the  name 
of  Adam's  Peak,  and  filuated  about  fixty  miles  to  the 
north-eaft  of  Columbo.  This  river  falls  into  the  fea 
by  feveral  branches  :  the  largeft  of  thefe  empties  itfelf 
about  three  miles  from  the  fort  of  Columbo,  after  ha- 
ving nearly  furrounded  a  large  traft  of  the  level  coun- 
try,  of  which  It  forms  a  peninfula. 

Befides  the  rivers  with  which  Ceylon  abounds,  there 
are  many  lake§  and  canals  communicating  with  them, 
particularly  in  the  neighbourhood  of  Columbo  and  Ni- 
gumbo.  They  are  often  of  confiderable  extent,  and 
of  great  utility  to  the  inhabitants  in  their  neighbour- 
hood, who  have  thus  an  opportunity  of  readily  tranf- 
porting  their  feveral  articles  of  trade  ;  and  it  is  by 
this  means  alfo  that  the  towns  on  the  coaft  are  fup- 
plied  with  the  greateft  abundance  of  frefli  water  fifli. 

The  internal  communications  by  land  through  the 
Ifland  have  fcarcely  parted  the  firft  ftage  of  improve- 
ment. Along  the  fea  coafts  indeed  there  are  roads  and 
ftations  for  travellers ;  but  thefe  roads  are  in  many 
places  rugged  and  fteep. 

The  foil  in  general  is  fandy,  with  a  fmall  mixture 
of  clay.  In  the  fouth-weft  parts,  particularly  about 
Columbo,  there  Is  a  great  deal  of  marfliy  ground  very 
rich  and  produftive.  This  traiS,  however.  Is  chiefly 
occupied  with  cinnamon  plantations,  and  the  reft  of 
the  ifland,  in  its  preftnt  ftate  of  cultivation,  does  not 
produce  a  fufficient  quantity  of  rice  for  the  confump- 
tion  of  its  inhabitants. 

Ceylon  was  originally  divided  Into  a  number  of 
diftinft  petty  kingdoms,  feparated  by  the  feveral 
rivers  and  mountains  which  are  difperfed  over  the 
face  of  the  ifland,  and  fubjeft  each  to  its  own  In- 
dependent fovereign.  In  procefs  of  time,  however, 
the  whole  country  was  reduced  under  the  dominion  of 
the  king  of  Candy,  and  divided  by  him  into  a  few 
great  provinces,  from  which  feveral  of  the  numerous 
titles  he  ftill  retains  were  derived.  Thefe  provinces 
were  Candy,  Coitu,  Matura,  Dambadar,  and  Sitti- 
vacca,  which  Included  the  rich  diftridls  on  the  weft 
coaft.  The  chief  of  thefe  provinces  was  Candy,  filu- 
ated in  the  centre  of  the  ifland,  ;.iid  honoured  with 
the  royal  refidence.  Tlie  king  holds  his  court  there 
to  this  day  ;  and  though  ;iil  tlic  ether  provinces  have 
been  more  or  lefs  encroached  upon,  no  part  of  Candy 
has  ever  been  reduced  to  permanent  fubjedtlon  under 
a  foreign  power.  The  great  divifions  of  the  iflaml 
now  are  reduced  to  two  ;  the  one  comprehending  thofe 
parts  uiukr  the  dominion  of  Europenns,  and  the  othtr 
thofe  wliieh  ftil!  remain  to  the  natives. 

Little  was  known  of  the  ifland  of  Ccyhm  previous 
to  the  arrival  of  the  Purtuguefe  In  I5'05,  who  were 
admitted  by  the  king  of  the  country  In  a  friendly  man- 
ner, and  received  from  him  an  annual  tribute  for  their 
protedlion  agaiiift  externrd  invafion,  particularly  againft 
tl'.e  attacks  of  the  Arabs,  who  had  long  harafl'cd  and 
Z  z  oppreflcd 


Ceylon. 


C     E 

opprefled   the    Ceylonefo 


Y  [    362    ]  C    E    Y 

The    inKaSitants    at    that       being  not  kfs  than    :o  leagues  in  length,  and  10  m 


Ceylon. 


time,  ?s  at  prcfent,  confilli.d  of  two  dlllinft  races,  the 
Bedahs,  who  lived  in  the  forefts,  p.articulavly  in  the 
northern  parts,  and  the  Cingltfe,  who  inhabited  the 
fea-coall.  Cuhimbo,  now  tlie  European  capital  at  Cey- 
lon, was  at  that  time  the  royal  reiidcnce.  Cinnamon 
was  even  then  the  chiet  product  and  llaple  commodity 
of  the  country.  Two  hundred  and  fifty  thoufand'poiinds 
weight  were  annually  delivered  by  the  king  to  the  Por- 
tuguefe  in  name  of  tribute.  The  inhabitants  fuffered 
great  cruelties  and  opprefTion  under  the  Portuguefe, 
and  were  glad  of  an  opportunity  of  throwing  off  the 
yoke  and  putting  themfclvts  under  the  protection  of 
the  Dutch.  In  16^2,  a  ftrong  annament  was  fent  out 
by  the  latter  to  ?.Cl  in  concert  with  the  native  prince  ; 
and,  after  a  bloody  ftruggle,  the  Portuguefe  were  at 
lalt  expelled  from  the  ifland.  Columbo  furrcndered  to 
the  Dutch  arms  in  1656,  and  this  terminated  the  do- 
minion of  the  Portuguefe  in  the  ifland.  In  the  year 
1795,  a  body  of  Britifh  troops  was  fent  for  the  con- 
quell  of  Ceylon,  and  after  various  military  operations, 
this  valuable  poflelTion  was  added  to  the  Britifli  colo- 
cies.  * 

The  chief  towns  In  Ceylon  are  Trincomalee  and 
Columbo.  Trincomalee  lies  in  latitude  8°  30'.  It 
I'uns  in  a  north-eaft  direftion  along  one  branch  of  the 
bay.  The  country  around  it  is  mountainous  and 
woody  ;  the  foil  uncultivated  and  rather  barren,  and  the 
whole  appearance  wild. 

Trincomalee,  from  its  fituation  and  conllruftion,  is 
naturally  ftrong.  It  occupies  more  ground  than  Co. 
lumbo,  but  contains  a  much  fmaller  number  of  houfes, 
and  thofe  inferior  In  fize  and  appearance  to  thofe  which 
are  to  be  met  with  in  fevcral  towns  on  the  fouth-weit 
coaft.  The  circumference  of  Trincomalee,  within  the 
walls,  is  about  three  miles  :  within  this  fpace  is  alfo 
included  a  hill  or  rifmg  point,  immediately  over  the 
fea,  and  covered  with  brufliwood. 

The  fort  is  ftrong,  and  commands  the  principal 
bays;  and,  iu  particular,  the  entrance  into  the  grand 
harbour,  or  Inner  bay,  which  aff'ords  at  all  feafons,  and 
in  every  variety  of  weather,  a  ftcure  fnelter  to  flilps 
of  all  defcriptlons,  being  land-locked  on  all  fides,  ai-.d 
fufficiently  deep  and  capacious  to  receive  any  number 
of  the  largeft  veflels. 

This  harbour,  from  its  nature  and  fituation,  is  that 
which  ftamps  Ceylon  one  of  our  moft  valuable  acquili- 
tions  in  the  Eaft  Indies.  As  foon  as  the  violent  mon- 
foons  commence,  every  veftel  which  is  cauglit  by  them 
i■^  any  other  part  of  the  bay  of  Bengal,  is  obliged  im- 
mediately to  put  to  fea  to  prevent  inevitable  deftruc- 
tion.  At  thefe  feafons  Trincomalee  and  llombay  a- 
lone,  of  all  the  ports  on  the  dift'erent  coafts  of  the  pe- 
ninfula  of  India,  are  capable  of  affording  a  fafe  re- 
treat. The  incalculable  advantages  to  be  derived  from 
fuch  a  harbour,  are  increafcd  by  its  proximity  and  eafy 
aecefs  to  our  fettlements  in  the  bay  of  Bengal. 

Columbo  is  the  capital  of  Ceylon  and  the  feat  of  go- 
vernment. Ahhough  Trincomalee,  on  account  of  its 
fituation  and  harbour,  be  of  more  confequence  to  this 
nation  to  retain,  yet  Columbo  in  every  other  refpeft  is 
greatly  fuperior.  The  number  of  its  inhabitants  is 
much  greater ;  its  fort  and  black  town  are  much  lar- 
ger  ;  the  country  where  it  is  fituated  is  far  more  fertile, 
and  the  rich  diftrift  depending  upon  it  much  wider, 


breadth.     It  is  fituated  in  the  weft,  or  rather  towards  ■" 
the  fouth-weft  part  of  the  ifland,  in  about  7^  north  la- 
titude and  78"  cart  longitude  from  London. 

The  plan  of  Columbo  is  regular.  It  is  nearly  di- 
vided into  four  equal  quarters  by  two  principal  ftreets, 
wliieh  crofs  each  other,  and  extend  the  whole  length 
of  tlie  town.  To  thefe,  fmaller  ones  run  parallel, 
with  connecting  lanes  between  them.  At  the  foot  of 
the  ramparts  on  the  Infide  is  a  broad  ftreet  or  way,, 
whicli  goes  round  tlie  whole  fort,  and  communicates 
with  the  baftions  and  foldiers  barracks  ;  and  alfo  af- 
fords, at  the  diiferent  angles,  open  fpaccs  for  their  pri- 
vate parading. 

Befide  the  European  inhabitants  of  Ceylon,  the  na- 
tives are  quite  diftinil  from  each  otlier  in  manners  and 
civilization.  The  Cinglefe,  who  inhabit  the  U)w  lands 
and  parts  contiguous  to  the  coafts,  live  entirely  under 
the  dominion  of  whatever  European  nation  has  been 
able  to  acquire  pofleffion  of  that  part  of  the  ifland. 
The  nature  of  the  country  they  inhabit  indeed  leaves 
them  hardly  any  alternative  but  unconditional  fubmif- 
fion,  unlefs  they  couJd  cither  meet  the  Europeans  in 
open  battle,  or  confent  to  quit  their  plentiful  fields  for 
the  barren  mountains  of  tlie  Interior. 

They  are  a  quiet,  inoffenfive  people  ;  exceedingly 
grave,  tempeiate,  aud  frugal.  Their  bodies  partake 
of  the  indolence  of  their  minds,  and  it  is  with  reluc- 
tance they  are  roufed  to  any  active  exertion.  When, 
however,,  they  are  obliged  to  apply  thenifelves  to  any 
work,  fuch  as  agriculture,  they  are  capable  of  under- 
going a  great  deal  of  labour. 

The  milder  virtues  form  the  moft  prominent  features 
of  the  Cinglefe  charafttr.  They  are  gentle,  charita- 
ble, and  friendly,  and  have  fcarcely  any  of  the  falfe, 
treacherous,  and  defignlng  arts  which  are  often  found 
among  the  Candlans.  With  much  lefs  fmoothnefs  and 
courteoufnefs  of  face  and  manner  than  the  latter,  they 
have  much  fincerer  hearts.  On  examining  the  coun- 
tenances and  carriage  of  thefe  two  clafles  of  Ceylonefe, 
it  is  eafy  to  perceive  the  dllfercnce  arlfing  from  the  re- 
fpeclive  circumftances  in  which  they  are  placed.  The 
coU)itenance  of  the  Candian  Is  erect,  his  look  haughty, 
his  mien  lofty,  and  his  whcle  carriage  marked  by  the 
pride  of  independence. 

The  looks  of  the  Cinglefe  even  denote  a  degree  of 
effeminacy  and  cowardice,  which  excites  the  contempt 
of  the  Candlans ;  althougli  the  latter,  with  all  their 
boafted  fpiv)t,  can  never  venture  to  attack  an  Euro- 
pean but  by  the  fame  method  as  the  CInglele,  and-are 
equally  cautious  in  waiting"  the  convenient  moment  of 
aifaulting  him  from  the  buflies,  in  whicli  they  have 
concealed  themfelves. 

The. moft  Angular  part  of  the  inhabitants  of  Ceylon 
are  the  Bedahs  or  Vaduahs.  The  origin  of  the 
Bedahs  or  Vaddahs,  who  inhabit  the  deepeft  re- 
cefles  of  the  Ceylonefe  forefts,  has  never  been  traced, 
as  no  other  race  can  be  found  in  the  eaftern  world 
which  coriefponds  with  them.  Conjeflure  has,  in- 
deed, been  bufy  on  the  occafion,  as  it  ufually  is  where 
real  information  is  wanting.  The  Bedahs  are  gene- 
rally fuppofed  to  have  been  the  aboriginal  inhabitants 
of  the  ifland,  who,  upon  being  overwhelmed  by  their 
Cinglefe  invaders,  preferred  the  independence  of  fava- 
ges  to  a  tame  fubnaiflion.  A  current  tradition,  how- 
ever^ 


C    E    Y 


Ceylon,    ever,   adigns  them  a  different   origin.       It  is  related 
*  that  they  were  call  away  on  the  iiland,  and  chofe  to 

fettle  there  ;  but  refufing,  upon  a  certain  occafion,  to 
affill  the  king  in  his  wars  agninil  fome  foreign  enemies, 
they  were  driven  out  from  the  fociety  of  the  natives, 
and  forced  to  take  up  their  abode  in  the  mod  unfre- 
quented forefts.  Some  imagine  that  the  Bedahs  are 
merely  a  part  of  the  native  Candians,  who  chofe  to  re- 
tain their  ancient  favage  freedom,  when  their  brethren 
of  the  plains  and  valleys  fubmitted  to  the  cultivation  of 
the  earth,  and  the  reftralnts  of  fociety.  This  opinion 
rells  entirely  on  thofe  Eedahs,  who  are  moit  known, 
fpeaking  a  broken  dialeft  of  tlieCingkfe.  It  is,  how- 
ever, by  no  means  afcertained  tliat  this  is  the  uiiivcrfal 
language  of  the  Bedahs  ;  nor  is  any  account  of  their 
origin  lupported  by  the  fllghtett  fliadow  of  proof. 

Among  the  animals  of  Ceylon,  and  at  the  head  of 
the  clafs  of  quadrupeds,  is  the  elephant,  which  is  confi- 
dered  as  fuperior  to  thofe  found  in  any  other  part  of 
the  world.  The  oxen  are  of  very  fmall  fizc,  fcarcely 
exceeding  that  of  calves  of  a  ye:n-  old.  They  are  of 
that  fpecles  which  have  the  hump  on  the  (lioulder  ; 
but  are  inferior  in  quality,  as  well  as  in  fize,  to  any 
found  on  the  Indian  continent.  The  beef  is  fometinies 
of  a  good  quality,  and  forms  the  chief  food  of  the  Eu- 
ropean foldlers.  Buffaloes  are  found  In  great  numbers 
in  the  ifland,  both  in  a  wild  and  tame  ftate.  They 
are  wild  and  untraflable  ;  and  even  when  tamed  and 
trained  to  the  draught,  for  which,  being  ftronger  and 
larger  than  the  oxen,  they  are  well  adapted,  they  re- 
tain a  good  deal  of  their  original  manners.  A  variety 
of  deer  and  elks  are  found  in  Ceylon  ;  efpecially  the 
gazelle,  a  very  fmall  fpecies,  about  the  iize  of  our 
hare,  which  is  caught  by  the  natives  and  brought  to 
market  In  cages,  where  they  are  fold  tor  about  is.  a  piece. 
Hares,  fimilar  to  the  European,  abound  in  every  part 
of  the  ifland  ;  a  fmall  fpecies  of  tyger,  the  tyger  cat, 
the  leopard,  the  jackal,  porcupines,  racoons,  fquirrels, 
and  fometimes,  but  rarely,  the  hyena  and  tlie  bear,  are 
found  in  Ceylon.  Birds,  iiifefts,  ferpents,  and  other 
reptiles,  fuch  as  are  ufually  to  be  met  with  In  the  lar- 
ger  idands  of  the  Indian  ocean,  or  on  the  neighbour- 
ing continent,  are  common  on  this  ifland. 

Ceylon  abounds  in  all  the  vegetables  and  fruits  which 
are  found  within  the  tropical  regions.  But  among  the 
vegetable  produftions  of  Ceylon,  the  moil  valuable, 
and  what  may  be  reckoned  the  ftaple  commodity  of 
the  ifland,  is  the  cinnamon. 

The  principal  woods,  or  gardens,  as  they  are  called, 
where  the  cinnamon  is  procured,  lie  in  the  neighbour- 
hood of  Columbo.  The  grand  garden  near  the  town 
is  fo  extenfive  as  to  occupy  a  traCl  of  country  from  lo 
to  15  miles  in  length,  and  (Iretching  along  from  the 
iiorth-eall  to  the  fouth  of  the  diftrift.  Nature  has  here 
concentrated  both  the  beauty  and  the  riches  of  the 
ifland.  Nothing  can  be  more  delightful  to  the  eye 
than  the  profpeft  which  ftretches  around  Columbo. 
The  low  cinnamon  trees  which  cover  the  plain  allow 
the  view  to  reach  the  groves  of  evergreens,  Interfper- 
fed  with  tall  clumps,  and  bounded  everywhere  witli 
extenfive  ranges  of  cocoa-nut  and  other  large  trees. 
The  whole  is  diverfiiied  with  fmall  lakes  and  green 
jnarlhes,  fl<irted  all  around  with  rice  and  pafture  fields. 
In  one  part  the  intertwining  cinnamon  trees  appear 
completely  to  clothe  the  face  of  the  plain  ;  in  another, 
tke  openings  made  by  the  interfering  footpaths  juft 


[      363      ] 


C     E    Y 


ferve  to  (hew  that  the  thick  underwood  has  been  pene-    Or^Ion. 
trated.  """v      '^ 

The  foil  bed  adapted  for  the  growth  of  the  cinna- 
mon is  a  loofe  white  fand.  Such  Is  the  foil  of  the  cin- 
namon gardens  around  Columbo,  as  well  as  in  many 
parts  around  Nigumbo  and  Caltura,  where  this  fplcc  is 
found  of  the  fame  fuperior  quality.  Of  late  years  little 
is  procured  from  tlie  interior;  and  what  Is  brought 
thence  is  coarfer  and  thicker  hi  the  appearance,  and  of 
a  hot  pungent  tafte. 

As  this  ipice  conftitutes  the  wealth  of  Ceylon,  great 
pains  are  taken  to  afcertain  its  quality,  and  to  propa- 
gate  the  choicell  kinds.  The  prime  fort,  and  that 
which  grows  in  the  gardens  around  Columbo,  is  pro- 
cured from  the  laurus  cinnaniomiim.  This  is  a  tree  of 
a  fmall  fiz.e,  from  four  to  ten  feet  in  height:  the  trunk 
is  flender,  and  like  feveralof  our  (hrubs,  a  number  of 
branches  and  twigs  fhoot  out  from  it  on  every  fide. 
The  wood  is  fott,  light,  and  porous,  ia  appearance 
much  refembling  that  of  our  ofier  ;  aui}  when  barked 
it  is  chiefly  fit  for  fuel,  to  which  ufe  it  is  commonly 
converted.  It  is-,  however,  fometimes  fawed  into 
planks,  and  manufadlured  into  caddies  and  other  pieces 
of  furniture  ;  but  its  fcent  does  not  fccure  it  from  the 
attacks  of  the  worms. 

The  cinnamon  tree  produces  a  fpecies  of  fruit  refem- 
bling  an  acorn,  but  not  fo  large,  which  ripens  a- 
bout  the  latter  end  of  autumn,  and  is  gathered  by  the 
natives  for  the  purpofe  of  extrafting  the  oil.  The 
proceis  they  employ  is  to  bruile  the  fruit,  boil  it,  and 
flcim  off  the  oil  :  this  they  ufe  for  their  hair  and  body 
oh  great  occafions,  and  alfo  for  burning  in  their  lamps. 
When  mixed  with  cocoa-nut  oil,  it  gives  extremely 
good  light.  The  kings  of  Candy  ufe  it  for  this  pur- 
pofe,  and  formerly  commanded  their  fubjefts  to  bring 
them  a  certain  quantity  as  a  yearly  tribute.  When 
any  ambaffadors  are  fent  to  thefe  princes,  they  always 
burn  this  oil  during  the  time  of  audience. 

The  pearl-fifliery  in  the  bay  of  Condatchy,  during 
the  feafon,  exhibits  one  of  the  moft  intereiling  fcenes 
in  Ceylon.  The  banks,  where  it  is  carried  on,  ex- 
tend feveral  miles  along  the  coall  from  Manaar  fouth- 
ward,  off  Arlppo,  Condatchy,  and  Pomparlpo.  The 
principal  bank  is  oppofite  to  Condatchy,  and  lies  out 
at  fea  about  20  miles.  The  firit  llep,  p; evious  to  the 
commencement  of  the  fifhery,  is  to  have  the  different 
oyfter  banks  furveyed,  the  ilate  of  the  oyllers  afcer- 
tained,  and  a  report  made  on  the  fubjeft  to  govern- 
ment. If  It  has  been  found  that  the  quantity  is  fufli- 
clent,  and  that  they  are  arrived  at  a  proper  degree  of 
maturity,  the  particular  banks  to  be  fiflicd  that  year 
are  put  up  fur  i'ale  to  the  highefl  bidder,  and  are  ufual- 
ly  purehafed  by  a  black  merchant.  Government  fome- 
times judges  it  more  advantageous  to  fiih  the  banks  on 
its  own  account,  and  to  difpofe  of  the  pearls  after- 
wards to  the  merchants.  When  this  plan  Is  adopted, 
boats  are  hired  for  the  leafon  on  account  of  govern- 
ment, from  different  quarters  ;  the  price  varies  confi- 
derably,  according  to  circumftances ;  but  is  ufually 
from  500  to  800  pagodas  for  each  boat. 

As  neither  the  feafon,  nor  the  convenience  of  the 
perfons  attending,  would  permit  the  whole  of  the  banks 
to  be  fiflied  in  one  year,  they  are  divided  into  tlfree  or 
four  different  portions,  which  are  fiflied  one  portion 
annually  in  fuccefilon.  The  different  portions  arc 
completely  diltiiiCl,  and  are  fet  up  feparately  to  fale, 
Z  z  2  each 
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Gfyhm.  each  Jn  the  year  in  which  it  is  to  be  fiflicJ. 
^''~'y~~  means  a  fufTicicnt  interval  is  given  to  the  oylters  to 
attain  their  proper  growth  ;  and  as  the  portion  fuil 
uicJ  has  generally  recovered  its  maturity  by  the  time 
the  lall  portion  has  been  fiflied,  the  fiflicry  becomes  al- 
nioll  regulaily  annual,  and  may  thus  be  confidered  as 
yielding  a  yeaily  revenue.  Theoyfteis  are  i'lippofed 
to  attain  their  coniplctell  ftate  of  maturity  in  fevcn 
years  ;  for,  if  left  too  long,  it  is  faid  that  the  pearl 
becomes  fo  large  and  inconvenient  to  the  lilh,  that  it 
throws  it  out  of  the  fncll. 

The  fifiiing  feafon  commences  in  February,  and  ends 
about  the  beginning  of  April.  The  period  allowed  to 
the  merchant  to  tifh  the  banks  is  fix  weeks,  or  two 
months  at  the  utmoll  ;  but  there  are  fcveral  interrup- 
tions, which  prevent  the  fifhing  licys  from  exceeding 
more  than  about  thirty.  If  it  happens  lo  be  a  very 
bad  feafon,  and  many  (lormy  days  intervene  during 
the  period  :iIlotted,  the  purchafer  of  the  fifhery  is  of- 
ten allowed  a  few  days  more  as  a  favour. 

Dining  the  feafon,  all  the  boats  regularly  fail  and 
return  together.  A  tignal  gun  is  fired  at  Arlppo, 
about  ten  o'clock  at  night,  when  the  whole  fleet  lets 
fail  with  the  land  breeze.  They  reach  the  banks  be- 
fore daybreak  ;  and  at  funrife  commence  tifliing.  In 
this  they  continue  bufily  occupied  till  the  fea  breeze, 
wliich  arifcs  about  noon,  warns  them  to  return  to  the 
bay.  As  foon  as  they  appear  within  fight,  another 
gun  is  fired,  and  the  colours  hoifled,  to  inform  the 
anxious  owners  of  their  return.  When  the  boats  come 
to  land,  their  cargoes  are  immediately  taken  out,  as  it 
is  neccfTsry  to  have  them  com)  letcly  unloaded  before 
night.  Whatever  may  have  been  the  fuccefs  of  their 
boats,  the  owners  feldom  wear  the  looks  of  difappoint- 
nient  ;  for,  although  they  may  have  been  unluccefsful 
one  day,  they  look  with  the  moft  complete  afTurance 
of  better  fortune  to  the  next  ;  as  the  Brahmins  and 
soiijurers,  whom  they  implicitly  trull  in  defiance  of 
all  experience,  underftand  too  well  the  liberality  of  a 
man  in  hopes  of  good  fortune,  not  to  proraife  dlcm  all 
they  can  defire. 

Each  of  the  boats  carries  2o  men,  with  a  tiuJal  or 
ehief  boatman,  who  afts  as  pilot.  Ten  of  the  men 
row  and  afliR  the  divers  in  reafcending.  The  other 
ten  are  divers  ;  they  go  down  into  the  fea  by  five  at  a 
time  ;  when  the  firll  five  come  up  the  other  five  go 
down,  and  by  this  method  of  alternately  diving,  they 
Vive  each  other  time  to  recruit  thcmfelves  for  a  frefh 
plunge. 

In  order  to  accelerate  the  defccnt  of  the  divers,  hirge 
ftoncs  are  employed  :  five  of  thefe  are  brought  in  each 
boat  for  the  purpofe.;  they  are  of  a  rcddiflr  graiu'le, 
common  in  this  country,  and  of  a  pyramidal  (liape, 
round  at  top  and  bottom,  with  a  hole  perforated 
through  the  fmaller  end  fufScJciit  to  admit  a  rope. 
Soijie  of  the  divers  ufc  a  itone  Ihaped  like  a  half- moon, 
■whieh  they  fallen  round  the  belly  when  they  mean  to 
defcend,  and  thus  keep  their  feet  free. 

Thcfe  people  are  accultomed  to  dive  from  their  ve- 
ry iniancy.  and  fearlefsly  defcend  to  the  bottom  in 
from  four  to  ten  futhom  water,  in  fearch  of  the  oy- 
fteis.  The  diver,  when  he  is  about  to  plunge,  feizes 
the  I  ope,  to  inhich  one  oi  the  ftones  we  have  defcribed 
is  attached,  with  the  toes  of  his  right  foot,  while  he 
tskei  hold  of  a  b.-.g  of  net  work  willi  tliofe  of  liis  left; 
it  being  culloroary  among  all  the  Indians  to  ufe  their 
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By  this  toes  in  working  or  holding  as  well  as  their  fingers,  and 
fuch  is  the  power  of  habit  that  they  can  pick  up  even 
the  fmallell  thing  from  the  ground  with  their  toes  as 
nimbly  as  an  European  could  do  with  his  fingeis.  The 
diver  thus  prepared,  feizes  another  rope  wilh  his  right 
hand,  and  iiolding  his  nollrils  (hut  with  the  left,  plun- 
ges into  the  water,  and  by  the  afDfiance  of  the  ftone 
ipeedily  reaches  the  bottom.  He  then  hangs  the  net 
round  his  neck,  and  with  much  dexterity,  and  all  pof- 
fible  difpatch,  collcfts  as  many  oyllers  as  he  can  while 
he  is  able  to  remain  under  water,  which  is  iifually 
about  two  minutes.  He  then  refumes  his  former  pofi- 
tion,  makes  a  fignal  to  thofe  above  by  pulling  the  rope 
in  his  right  hand,  and  is  immediately  by  this  means 
drawn  up  and  brought  into  the  boat,  leaving  the  llonc 
to  be  pulled  up  afterwards  by  the  rope  attached  to  it. 

The  exertion  undergone  during  this  procefs  is  fo  vio- 
lent, that  upon  being  brought  into  the  boat,  the  divers 
difcharge  water  from  their  mouth,  ears,  and  nollrils, 
and  frequently  even  blood.  But  this  does  not  hinder 
them  from  going  down  again  in  their  turn.  They  will 
often  make  from  43  to  50  plunges  in  oue  day  ;  and  at 
each  plunge  bring  up  about  100  oyflers.  Some  rub 
their  bodies  over  with  oil,  and  fluff  their  ears  and 
nofes  to  prevent  tlie  water  from  entering;  while  others 
ufe  no  precautions  whatever.  Although  the  ufual 
time  of  remaining  under  water  does  not  much  exceed 
two  minutes,  yet  there  are  inftances  known  of  divers 
who  could  remain  four  and  even  five  minutes.  The 
longefl  inflance  ever  known  was  that  of  a  diver  who 
came  frou  Anjango  in  1797,  and  wlio  nbfolutely  re- 
mained under  water  full  fix  minutes. 

The  boat-owners  and  merchants  are  very  apt  to  lofe 
many  of  the  bed  pearls  while  the  boats  are  on  their  re- 
turn to  the  bay  from  the  banks,  as  the  oyflers  when 
alive  and  left  for  fome  time  undiHurbed  frequently 
open  their  fliells  of  their  own  accord  :  a  pearl  may 
then  be  eafily  difcovered,  and  the  oyflcr  prevented  by 
means  of  a  bit  of  grafs  or  foft  wood  from  again  clofing' 
its  fhell,  till  an  opportunity  offers  of  picking  out  the 
pearl.  Thofe  fellows  who  are  employed  to  fearch 
among  the  fi(h  alfo  conniiit  many  depredations,  and 
even  fwallow  the  pearls  to  conceal  them  ;  when  this  is 
fufpecled,  the  plan  followed  by  the  merchants  is  to 
lock  the  fellows  up,  and  give  them  flrong  emetics  and 
purgatives,  which  have  frequcritly  the  effeft  of  difco- 
vering  the  llolen  goods. 

As  foon  as  the  oyllers  are  taken  out  of  the  boat«, 
they  are  carried  by  the  diilerent  people  to  whom  thev 
belong,  and  placed  in  holes  or  pits  dug  in  the  ground 
to  the  depth  of  about  two  feet,  or  in  fmall  fquare  pla- 
ces cleared  and  fenced  round  for  the  purpofe  ;  each 
perfon  having  his  own  feparate  divifion.  Mats  are 
fpread  below  them  to  prevent  tlie  oyllers  from  touch, 
ing  the  earth  ;  and  here  they  are  left  to  die  and  rot. 
As  foon  as  they  have  pafTed  through  a  flatc  of  putre- 
faAlon,  and  have  become  dry,  they  are  eafily  opened 
without  any  danger  of  injuring  the  pearls,  which  might 
be  the  cafe  if  they  were  opened  frefli,  as  at  that  time 
to  do  fo  requires  great  force.  On  the  Ihell  being 
opened,  the  oyller  is  minutely  examined  for  the  pearls  : 
it  is  ufual  even  to  boil  the  oyflcr,  as  the  pearl,  though 
commonly  found  in  the  fhell,  is  not  unfrequently  con- 
tained in  the  body  of  the  fifli  itfelf. 

The  pearls  found  at  this  fifliery  are  of  a  whiter  co- 
lour than  thofe  got  in  the  gulf  of  Ormus  on  the  Ara. 
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CeyTon.  bian  coaft,  but  in  other  rcfpefts  arc  not  accounted  fo 
~~"v~~-  pure  or  of  fuch  an  excellent  cjuality  ;  for  though  the 
white  pearls  are  more  tfteemed  in  Europe,  the  nntivcs 
prefer  lliole  or  a  ycllowidi  or  golden  Ciiil.  Off  Tutu- 
corceii,  which  lies  on  the  Coroinandel  coall,  nearly 
oppulite  to  Coiidatchv,  there  is  another  lifhery  ;  but 
the  pearls  foujid  there  are  much  inferior  to  the  two 
fpecies  now  mentioned,  being  tainted  with  a  blue  or 
grayilh  tinge. 

In  preparing  the  pearls,  particularly  in  drilling  and 
ftringing  them,  the  black  people  are  wonderfully  ex- 
pert. The  inllrument  they  employ  in  drilling,  is  a 
machine  made  of  v.ood,  and  of  a  fliape  rcfembling  an 
oblufe  inverted  cone,  about  lix  inches  in  length, and  four 
in  breadth,  which  is  fupported  upon  three  feet,  each  i  2 
inches  long.  In  the  upper  flat  furface  of  this  machine, 
holes  or  pits  are  formed  to  receive  the  larger  pearls, 
the  fir.aller  ones  being  beaten  in  with  a  little  wooden 
hammer.  The  drilling  initrnments  are  fpindles  of  va- 
rious fizes  according  to  that  of  the  pearls  ;  they  are 
turned  round  tn  a  wooden  head  by  means  of  a  bow- 
handle  to  which  they  are  attached.  Ilie  pearls  being 
placed  in  the  pits  which  we  have  already  mentioned, 
-  and  the  point  of  the  fpindle  adjulled  to  them,  the  work- 
man predes  on  the  wooden  head  of  the  machine  with 
his  left  hand,  while  his  right  is  employed  in  turning 
round  the  bow-handle.  During  the  procefs  of  dril- 
ling, he  occafionally  moiftens  the  pearl  by  dipping  the 
little  linger  of  his  right  hand  in  a  coccoa-nut  tilled  with 
water,  which  Is  placed  by  him  for  that  purpofe  ;  this 
he  does  with  a  dexterity  and  quicknefs  which  fcarcely 
impedes  the  operation,  and  can  only  be  acquired  by 
much  practice. 

They  have  alio  a  variety  of  other  Inflrnments,  both 
for  cutting  and  drilling  the  pearls.  To  clean,  round, 
and  polilh  them  to  that  Hate  in  which  we  fee  them,,  a 
powder  made  of  the  pearls  themfelves  is  employed. 
Thefe  duTerent  operations  in  preparing  the  pearh  oc- 
cupy a  great  number  of  the  black  men  in  various  parts 
of  the  ifland.  In  the  black  town  of  Columbo,  in  par- 
ticular, many  of  them  may  every  day  be  feen  at  this 
work. 

Pntallom  Is  remarkable  t'or  Its  fjlt-pans.  This  place, 
before  the  arrival  of  Europeans  on  the  ifland,  fupplied 
the  natives  with  fait  ;  and  on  account  cf  its  conve.iient 
fituatlon,  was  pitched  upon  by  the  Dutch  for  manu- 
faftaring  the  filt  with  which  they  fupplied  the  king  of 
Candy's  dominions,  according  to  the  articles  of  their 
treaty  with  him.  The  lalt-pans  are  formed  by  an  arm 
of  the  fea  which  overflows  part  of  the  country  between 
Putallom  and  Calpenteen.  A  very  large  quantity  of 
fait  was  nanufadured  here  by  the  Dutch  ;  they  look- 
ed upon  it  as  of  the  higheft  importance  to  their  in- 
terells  in  the  ifland,  and  the  moil  formidable  weapon 
which  it  was  In  their  power  to  employ  againfl  the  na- 
tive king,  as  it  was  impoffible  lor  him  to  procuie  any 
but  through  their  means;  The  Dutch  cnadcd  fevere 
laws  to  prevent  individuals  from  manufafturing  or  tra.l. 
ing  in  this  article,  the  government  taking  upon  itfelf 
the  management  of  the  works  and  the  care  ot"  fupply- 
ing  both  its  own  fubjedus  and  the  Candi/ns.  In  order 
to  keep  a  conilant  check  on  the  Litter,  the  Dutch  were 
carelnl  not  to  allow  them  too  greac  a  quantitv  <U  once  ; 
and  whatever  remained  at  Pu'.ii'oi:  after  fiipjdyiiig  the 
dentands  of  each  year  they  dellroyed,  that  it  might  not 
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be  fel/.ed  upon  by  fnrprife.  r>ut  this  manufaflure  has 
been  greatly  neglefled,  it  is  faid,  finoe  the  ifland  came 
into  the  poffelTion  of  the  Biitiill. 

CIIACE.     See  Chase. 

CHACO,  a  large  country  of  South  America,  fitna- 
ted  between  19^  and  37"'  S.  Lat.  It  belongs  to  the 
Spaniards,  by  whom  it  was  conquered  in  I  536.  It  i* 
not  naturally  fruitful;  but  abounds  in  gold  mines,  which 
are  fo  much  the  more  valuable  that  they  are  eafily 
worked.  The  works  are  carried  on  by  alxiut  8000' 
blacks,  who  deliver  every  day  to  their  maflers  a  cer- 
tain quantity  of  gold ;  and  what  they  can  collect 
above  this  belongs  to  themfelves;  as  well  as  what 
they  find  on  thofe  days  that  are  confecrated  to  religion 
and  reft,  upon  condition  that  during  the  fellival  they 
maintain  themfelves.  This  enables  many  of  them  to 
purchafe  their  liberty  ;  after  which  they  intermarry 
with  th.e  Spaniards. 

CHADCHOD,  in  Jewifh  antiquity.  Ezekicl  men- 
tions chadchod  among  the  feveral  raerchandlfes  which 
were  brought  to  Tyre.  Tlie  old  interpreters,  net 
very  well  knowing  the  meaning  of  this  term,  conti- 
nued it  in  their  tranfiation.  St  Jerome  acknowledges 
that  he  could  not  uifcovcr  the  interpretation  of  it. 
The  Chaldee  interprets  it  pearls;  others  thii.k  that  the 
onyx,  ruby,  carbuncle,  cry  Hal,  or  diamond,  is  meant 
by  It. 

CHiERONEA.  in  Jnclevt  Geography,  \\^e'^^^iio\\n, 
or  rather  the  Idil  village,  of  Bccotia,  towards  Phocis  ; 
the  birth  place  of  Plutarch;  famous  for  the  fataldefeat 
of  the  confederate  Greeks  by  Philip  of  Macedon.  This 
place  was  confidered  by  Philip  as  well  adapted  to  the 
operations  of  the  Macedonian  phalanx;  and  the  ground 
for  his  encampment,  and  afterwards  the  field  of  battle, 
were  chofen  with  equal  fagacity  ;  having  in  view  on 
one  tide  a  temple  of  Hercules,  whom  the  Macedonians 
regarded  as  the  author  of  their  royal  houfe,  and  the 
high  proteftcr  of  their  fortune  ;  and  on  the  other  the 
banks  of  the  Thermodon,  a  fmall  river  fljwing  into 
the  Cephiffus,  announced  by  the  oracles  ot  Greece  as 
the  deflined  icene  of  dcfolation  and  woe  to  their  unhap. 
py  country.  The  generals  of  the  confederdie  Greeks 
had  been  much  lefs  careful  to  avail  thcnne'.ves  of  the 
powerful  fandlions  of  fuperftition.  Unreflrained  by 
inaufpicious  facrlfices,  the  Athenians  had  leit  the  city 
at  the  exhortation  of  Demoilhcnes,  to  wait  no  other 
omen  but  the  caufe  of  their  country.  Regardlefs  of 
oracles,  they  afterwards  advanced  to  the  Ill-fated  Ther- 
modon, accompanied  by  the  Thebans,  and  the  fcanty 
reinforcements  r.iifed  by  the  Illands  and  dates  of  Pelo- 
ponuefus  which  had  joined  their  alliance.  Their  army- 
amounted  to  ;^o,ooo  men,  animated  by  the  noblcit 
caufe  for  which  men  can  fight,  but  commanded  by  the 
Athenians  Lyficks  and  Chares;  the  iiril  but  little,  and 
the  fecond  unfavourably,  known  ;  and  by  Theagenes 
the  Theban,  a  perfon  ilrongly  fufpeiled  of  treachery : 
all  three  creatures  of  cabal  and  tools  of  faction,  flaves 
of  Interell  or  voluptuoufnels,  whofe  charaders  (efpe- 
cially  as  they  had  been  appointed  to  command  the  only 
ftales  whofe  (hame,  rather  than  virtue,  yet  o})pofed  the 
public  enemy)  are  alone  fuliicicnt  to  prove  that  Greece 
was  ripe  for  ruin. 

When-  the  day  approached  for  abolifliing  the  totter- 
ing indepei.Jei.ee  ot  thofo  iu;bu!ent  republics,  which 
their  own  internal  vices,  and  the  arms  and  intrigues  of 
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Charonea.  Pliilip,  had  been  gradually  undermining  for  22  years,  folemn  ciirfc  agaiuft  tliofe  who  bafely  fufpc£leJ  the 
'~~v~— ;  both  armies  formed  in  battle  array  before  the  rifing  of  frieiidlhip  of  fueh  brave  men  to  be  tainted  with  crimi- 
the  fun.      The  right  wing  of  the  Macedonians  was      iial  and  infamous  paflions. 


headed  by  Philip,  who  judged  proper  to  oppofe  in., 
perfon  the  dangerous  fury  of  the  Athenians.  His  foil 
Alexander,  only  19  years  of  age,  but  furroutided  by 
experienced  officers,  commanded  the  left  wing,  which 
faced  the  Sacred  Band  of  the  Thebans.  The  auxi- 
liaries of  either  army  were  polled  in  the  centre.  In 
the  beginning  of  the  aftion,  the  Athenians  charged 
with  impetuoiity,  and  repelled  the  oppofing  divifions 
of  the  enemy  ;  but  the  youthful  ardour  of  Alexander 
obliged  the  Thebans  to  retire,  the  Sacred  Band  being 
cut  down  to  a  man.  The  young  prince  completed  tiieir 
difordcr,  by  purfuing  ihe  fcattcred  multitude  with  his 
Theffalian  cavalry. 

Meantime  the  Athenian  generals,  too  much  elated 
with  their  firft  advantage,  loft  the  opportunity  to  im- 
prove it ;  for  having  repelled  the  centre  and  right  wing 
of  the  Macedonians,  except  the  phalanx,  which  was 
conipofed  of  chofcn  m.en,  ai:d  immediately  commanded 
by  the  king,  they,  inftead  of  attempting  to  break  this 
formidable  body  by  attacking  it  in  flank,  preded  for- 
ward againft  the  fugitives,  the  infolent  I^yiicles  ex- 
claiming in  vain  triumph,  "  Pnriue,  iv.y  brave  co\intry- 
men  !  let  us  drive  the  cowards  to  Macedon."  Philip 
obferved  tin's  ralh  folly  with  contempt;  and  faying  to 
thofe  round  hiiii,  "  Our  enemies  know  not  linw  to  con- 
quer," commanded  his  phalanx,  by  a  rapid  evolution, 
to  gain  an  adjacent  eminence,  from  whieli  they  poured 
down,  lirm  and  colleftcd,  on  the  advancing  Allieniaris, 
whofe  contidence  of  fuccefn  had  rendered  them  totally 
infenfible  to  danger.  But  the  irrefillible  fliock  of  the 
Macedonian  fpear  converted  their  fury  into  defpair. 
Above  a  thoufand  fell,  two  thoufand  were  taken  pri- 
foners  ;  the  reft  efcaped  by  a  precipitate  and  fliameful 
flight.  Of  the  Thebans  more  were  killed  than  taken. 
Few  of  the  confederates  periftied,  as  they  had  little 
lliare  in  the  a£iion,  and  as  Philip,  perceiving  his  vic- 
tory to  be  complete,  gave  orders  to  fpare  the  vanquilh- 
ed,  with  a  clemency  unufual  in  that  age,  and  not  lefs 
honourable  to  his  underftanding  than  his  heart  ;  fince 
his  humanity  thus  fubdued  the  minds,  and  gained  the 
affeftions  of  his  conquered  enemies. 

According  to  the  Grecian  cuftom,  the  battle  was 
followed  by  an  entertainment  ;  at  which  the  king,  pre. 
fiding  in  perfon,  received  the  congratulations  of  his 
friends,  and  the  humble  fupplications  of  the  Athenian 
deputies,  who  craved  the  bodies  of  their  flain.  Their 
requcft,  which  ferved  as  an  acknowledgment  of  their 
defeat,  was  readily  granted  ;  but  before  they  availed 
themfelves  of  the  permifiion  to  carry  off  their  dead, 
Philip,  who  with  his  natural  intemperance  had  pro- 
trafted  the  entertainment  till  morning,  iflucd  forth 
with  his  licentious  companions  to  vifit  the  field  of 
battle  ;  their  heads  crowned  with  feftive  garlands,  their 
minds  intoxicated  with  the  infolence  of  wine  and  vic- 
tory ;  yet  the  fight  of  the  flaughtered  Thebans,  which 
firft  prefented  itfelf  to  their  eyes,  and  particularly  the 
facred  band  ot  friends  and  lovers,  who  lay  covered  with 
honourable  wounds  on  the  fpot  where  they  had  been 
drawn  up  to  fight,  brought  back  thefe  infolent  fpefta- 
tors  to  the  fentiments  of  reafon  and  humanity.  Philip 
^eheld  the  awful  fcene  with  3  mixture  of  admiration 
and  pity  ;  and,  after  an  affefting  fiknccj  denounced  a 
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But  this  ferious  temper  of  mind  did  not  laft  long  ;  ■ 
for  having  proceeded  to  tliat  quarter  of  the  field  where 
the  Athenians  had  fought  and  fallen,  the  king  aban- 
doned himfelf  to  all  the  levity  and  littlenefs  of  the  moft 
petulant  joy.  Inftead  of  being  impreffcd  with  a  deep 
fenfe  of  his  recent  danger,  and  with  dutiful  gratitude 
to  Heaven  for  the  happinefs  of  his  efcape,  and  the 
Importance  of  his  viftory,  Philip  only  compared  the 
boallful  pretenfions  with  the  mean  performances  of 
his  Athenian  enemies  ;  and,  ftruck  by  this  contrail,  rc- 
hearfed,  with  the  infolent  mockery  of  a  buff^jon,  the 
pompous  declaration  of  war  lately  drawn  up  by  the  ar- 
dent patriotifm  and  too  fanguiiie  hopes  of  Demo- 
fthenes.  It  was  on  this  occafion  that  the  orator  De- 
mades  at  once  rebuked  the  folly,  and  flattered  the  am- 
bition of  Philip,  by  alking  him,  Why  he  affumed  the 
charafler  of  Therfites  when  fortune  affigned  him  the 
part  of  Agamemnon  : 

Whatever  might  be  the  efTccl  of  this  fliarp  reprimand, 
it  is  certain  that  the  king  of  Macedon  indulged  not,  011 
anyfuture  occafion,  a  vain  triumph  over  the  vanquilhed. 
When  adviled  by  his  generals  to  advance  into  Attica, 
and  to  render  himfell  mafter  of  Athens,  he  only  re- 
plied,  "  Have  I  done  fo  much  for  glory,  and  lh:dl  I 
dellroy  the  theatre  of  that  glory  ?"  His  fubfe.quent 
conduft  correfpondcd  with  the  moderation  of  tliis 
fentiment.  He  reftored  without  ranfom  the  Athe- 
nian priloners ;  who,  at  departing,  having  demanded 
their  baggage,  were  alfo  gratified  in  this  particular; 
the  king  pleafantly  obferving,  that  the  Athenian* 
feemed  to  think  he  had  not  conquered  them  in  earneft. 
Soon  afterwards  he  difpatched  his  fon  Alexander,  and 
Antipater  the  moll  trufted  of  his  minifters,  to  offer 
them  peace  on  fnch  favourable  terms  as  they  had  little 
reafon  to  expeft.  They  were  required  to  fend  depu- 
ties to  the  iftlimus  of  Corinth,  where,  to  adjuft  their 
refpedlive  contingents  of  troops  for  the  Perlian  expe- 
dition, Philip  purpofed  alRrabling  early  in  the  fpring 
a  general  convention  of  all  the  Grecian  ftates  :  they 
were  ordered  to  furrender  the  ifle  of  Samos,  which 
atlually  formed  the  principal  llation  of  their  fleet,  and 
the  main  bulwark  and  defence  of  all  their  maritime  or 
infular  polieflrions  ;  but  they  were  allowed  to  enjoy,  un- 
niolcfted,  the  Attic  territoiy,  with  their  hereditary 
form  of  government. 

CHiEllOPHYLLUM,  chervil.  See  Botanit 
InJex. 

CHJh.TODON.  See  Ichthyoloov  luJix.  Thi» 
fifli  is  a  native  of  the  Eaft  Indies,  where  it  frequents 
the  fides  of  the  fea  and  rivers  in  fcarch  of  food  ;  from 
its  fingular  manner  of  obtaining  which  it  receives  its 
name.  When  it  fpies  a  fly  fitting  on  the  plants  that 
grow  in  lliallow  water,  it  fwims  to  the  diftance  of  four, 
five,  or  fix  feet ;  and  then,  with  a  furprifing  dexterity, 
it  ejefts  out  of  its  tubular  mouth  a  fingle  drop  of  wa- 
ter, which  never  fails  ftriking  the  fly  into  the  water, 
where  it  foOn  becomes  its  prey. 

CHAFF,  in  Hujbamlry,  the  hufl<s  of  the  corn,  fe- 
parated  by  fcreening  or  winnowing  it.  It  fignifies  al- 
io the  rind  of  corn,  and  draw  cut  fmall  for  the  ufe  of 
cattle. 

Cuan -Cutter,  a  machine  for  making  chaff  to  feed 
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Chaff-cut-  horfes. — Tlie  advantages  of  an  eafy  and  expeditious 
'■'^'  method  of  cutting  ftraw  into  chaff,  by  an  engine 
which  conld  be  ufcd  by  common  labourers,  have  been 
long  acknowledged  ;  and  various  attempts  have  been 
made  to  bring  fuch  an  engine  to  perfeiStion.  But  the 
objeftions  to  moil  of  them  have  been  their  compli- 
cated  ftruAure,  their  great  price,  and  the  noife  they 
make  in  working  ;  all  which  inconveniences  fcem  to 
have  been  lately  removed  by  an  invention  of  Mr  James 
Pike,  watchmaker  at  Newton  Abbot  in  Devonlhire. 
Of  his  engine,  which  is  of  a  fimple  and  cheap  con- 
ilruftion,  the  following  defcription,  and  figure  refer- 
red to,  are  extrafted  irom  the  Tranfatlions  of  the  So- 
ciety of  Arts,  for  1787. 

The  engine  is  fixed  on  a  wooden  frame,  which  is 
fupported  with  four  legs,  and  on  this  frame  is  a  box 
for  containing  the  Ihaw,  lour  feet  fix  inches  long  ; 
and  about  ten  inches  broad  ;  at  one  end  is  fixed  acrofs 
the  box  two  rollers  inlaid  with  iron,  in  a  diagonal  line 
about  an  eighth  of  an  inch  above  the  furface  ;  on  the 
ends  of  thcle  rollers  are  fixed  two  Itrong  brafs  wheels, 
which  takes  one  into  the  other.  On  one  of  thefe 
wheels  is  a  contraft  wheel,  whofe  teeth  take  in  a  worm 
on  a  large  arbor  ;  on  the  end  of  this  arbor  is  fixed  a 
wooden  wheel,  two  feet  five  inches  diameter  and  three 
inches  thick  ;  on  the  infide  part  of  this  wheel  is  fixed 
a  kniie,  and  every  revolution  of  the  wheel  the  knife 
paffe^  before  the  end  of  the  box  and  cuts  the  chaff, 
which  is  brought  forward  between  the  rollers,  which 
are  about  two  inches  and  a  half  afunder  ;  the  llraw  is 
brought  on  by  the  worm  taking  one  tooth  of  the 
Vfheel  every  round  of  the  knife  ;  the  ibaw  being  fo 
hard  preffed  between  the  rollers,  the  knife  cuts  oft  the 
chaff  with  fo  great  eafe,  that  22  bufhels  can  be  cut 
within  the  hour,  and  makes  no  more  noife  than  is 
caufed  by  the  knife  pafiing  through  the  chaff. 

yl  is  the  box  into  which  the  Itraw  is  put.  B,  the 
CXiXVII. upper  roller,  with  its  diagonal  projecting  ribs  of  iron, 
the  whole  moving  by  the  revolution  of  tiie  brafs  wheel 
C  on  the  axis  of  which  it  is  fixed.  D,  a  brafs  wheel, 
having  upon  it  a  face  wheel,  whofe  teeth  take  into  the 
cndlcis  Icrew  on  the  arbor  E,  while  tlie  teeth  on  the 
edge  of  this  wheel  enter  between  thofe  on  the  edge  of 
the  wheel  C.  On  the  axis  of  the  wheel  D  \s  a  roller, 
with  iron  ribs  fimilar  to  B,  but  hid  within  the  box. 
£,  the  arbor,  one  of  the  ends  of  which  being  made 
fquare  and  paffing  through  a  mortife  in  the  centre  of 
the  wooden  v.'heel  i^,  is  faftened  by  a  flrong  fcrew  and 
rut  ;  the  other  end  of  this  arbor  moves  round  in  a  hole 
within  the  wooden  block  G.  H,  the  knife,  made  fall 
by  fcrews  to  the  wooden  wheel  F,  and  kept  at  the  dif- 
tance  of  nearly  three  quarters  of  an  Inch  from  it  by 
means  of  a  ftrip  of  wood  of  that  thicknefs,  of  the  form 
of  the  blade,  and  reaching  to  within  an  inch  of  the 
edge.  /,  the  handle  mortifed  Into  the  outlide  of  the 
wooden  wheel  F.  ^ 

CHAFFER,  in  Zoology,  a  fpecies  of  beetle.  See 
ScARAB^us,  Entomology  Index. 

CHAFFERCONNERS,  in  commerce,  printed  li- 
reus  manufaftured  in  the  Great  Mogul's  dominions. 
They  are  imported  by  the  way  of  Surat,  and  are  of 
the  number  of  thofe  linens  prohibited  In  France. 

CHAFFERY,  in  the  Iron  works,  the  name  of  one 
ef  the  two  principal  forges.  The  other  Is  called  the 
fnery.      When  the  iron  has  been  brought  at  the  fi- 
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nery  into  what  is  called  an  ancony,  or  fquare  mafs, 
hammered  into  a  bar  In  its  middle,  but  with  its  two 
ends  rough,  the  bufinefs  to  be  done  at  tlie  chaffery  Is 
the  reducing  the  whole  to  the  fame  lliape,  by  hammer- 
ing down  thefe  rough  ends  to  the  (hape  of  the  middle 
part. 

CHAFFINCH,  the  Englifh  name  of  a  fpecies  of 
Fringiula.     See  Ornithology  Index. 

CHAGRE,  a  fort  of  America,  in  the  province  of 
Darien,  at  the  mouth  of  a  river  of  the  fame  name.  It 
has  been  taken  feveral  times  by  the  Bucaniers,  and 
laft  of  all  by  Admiral  Vernon  in  1740.  W.  Long. 
82.  7.   N.  Eat.  9.  50. 

CHAIN  [Cuiena),  a  ferles  of  feveral  rings  or  links, 
fitted  into  one  another. 

There  are  chains  of  divers  matters,  fizes,  forms,  and 
for  divers  ufes. — Ports,  rivers,  ftrcels,  &c.  are  clofed 
with  iron  chains  ;  rebellious  cities  are  punifhcd  by  ta-. 
king  away  their  chains  and  barriers. 

The  arms  of  the  kingdom  of  Navarre  are,  Cbaiiu 
Or,  in  a  Jield  of  Gules.  The  occafion  hereof  Is  refer- 
red to  the  kings  of  Spain  leagued  againll  the  Moors  ; 
v/ho,  having  gained  a  celebrated  vidtory  againll  them 
in  121 3,  in  the  diilribution  of  the  fpoils  the  magni- 
ficent tent  of  Miralmnmin  fell  to  the  king  of  Navarre, 
as  being  the  firft  that  broke  and  forced  the  chains 
thereof. 

yj  gold  Chain  is  one  of  the  ornaments  or  badges  of 
the  dignity  of  the  clrief  magiftrates  of  a  city,  as  the 
mayor  of  London,  tlie  provoll  and  bailies  of  Edin- 
burgh, &c. — Something  like  this  obtained  among  the 
ancient  Gauls  :  the  principal  ornament  of  their  per- 
fons  In  power  and  autiiority  was  a  gold  chain,  which 
they  wore  on  all  occafions  ;  and  even  in  battle,  to  dif- 
tlnguilh  them  from  the  common  foldiers. 

Chain  alfo  denotes  a  kind  of  firing,  of  twilled 
wire  ;  ferving  to  hang  watches,  tweeter  cafes,  and 
other  valuable  toys  upon.  The  invention  of  tliis  piece 
of  curious  work  Is  owing  to  the  Englifh  ;  whence,  in 
foreign  countries,  It  is  denominated  the  Fng/i/h  chain^ 
Thefe  chains  are  ulually  either  of  filver  or  gold,  fome 
of  gilt  copper  ;  the  thread  or  wire  of  each  kind  to 
be  very  fine. — For  the  fabric,  or  making  of  thefe 
chains  ;  a  part  of  the  wire  Is  folded  into  little  links  of 
an  oval  form  ;  the  longeft  diameter  about  three  lines  ; 
the  fliorteft  one.  Thefe,  after  they  hate  been  exactly 
foJered,  are  again  folded  Into  two  ;  and  then  bound  to^ 
gether  or  interwoven,  by  means,  af  feveral  other  Utile 
threads  of  the  fame  thicknefs;  focne  whereof,  which 
pafs  from  one  end  to  the  other,  imitate  thewarp  of  a 
fluff;  and  the  others,  which  pafs  tranfverfe,  the  woof. 
There  are  at  leafl  four  thoufaiid  liitle  links  In  a  chain 
of  four  pendants  ;  which  are  by  this  means  bound  fo 
equally,  and  withal  fo  finnly  togetlier,  that  the  eyes  Is 
d-"ceived,  and  takes  the  whole  to  confill  of  one  entire 
piece. 

Chain  Is  alfo  a  kind  of  meafnie  in  France,  in  the 
trade  of  wood  for  fuel.  There  are  chains  for  wood 
by  tale,  for  wood  by  the  rope,  for  faggots,  for  cleft 
wood,  and  for  round  flicks.  There  are  alfo  chains 
for  meafuring  the  fiieaves  of  all  forts  of  corn,  particu- 
larly with  regard  to  the  payment  of  tithes  ;  for  mea- 
furing pottles  of  hay,  and  for  meafuring  horfes.  All 
thefe  are  divided  into  feet,  Inches,  hands,  &c.  accord- 
ing to  the  ufc  they  are  defigned  for. 
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Chain,  in  furveyinj';,  is  a  meafure,  conlillmg;  ot  a 
certain  iiumbtr  of  linjis  of  iron  wire,  ufually  a  hun- 
dred ;  ftrving  to  take  the  dimenfions  of  fields,  &c. 
This  is  what  Mcrfenne  takes  to  be  the  arvipendium  of 
the  ancients. 

The  chain  16  of  various  dimenfions,  as  the  length  or 
number  of  lii^ks  varies  :  that  commonly  ufed  in  mea- 
fiiring  land,  called  (jiiiiter's  chain,  is  in  length  four 
poks  or  perches  ;  or  fixty-fix  feet,  or  a  hundred  links  ; 
each  hnk  being  feven  inches  tV^--  V^'hence  it  is  eafy 
to  reduce  any  number  of  thofe  links  to  feet,  or  any 
number  of  feet  to  links. 

This  chain  is  entirely  adapted  to  Englidi  meafure? ; 
and  its  chief  convenience  is  in  finding  readily  the  num- 
bers contained  in  a.  given  field.  Where  t'le  propor- 
tions of  Iquare  feet  and  acres  differ,  the  chain,  to  have 
the  fame  advantages  as  Gnnter's  chain,  mnil  alfo  be 
varied.  Thus,  in  Scotland,  the  chain  ought  to  be  of 
7^  feet,  or  2  j.  Scotch  ells,  if  no  regard  be  had  to  the 
difference  between  the  Scotch  and  Englilh  foot  ;  but 
if  regard  be  had  to  this  difference,  the  Scotch  chain 
ought  to  cor.fitl  of  74f  Englifh  feet,  or  7^  feet  four 
inches  and  y  of  an  inch.  This  chain  being  divided 
into  an  hundred  links,  each  of  thefe  will  be  -riJs 
inches. 

That  ordinarily  ufed  for  large  diftances,  is  in  length 
ICO  feet  ;  each  link  one  foot.  For  fmall  parcels,  as 
gardens,  &c.  is  fometimes  ufed  a  fmall  chain  of  one 
pole,  or  16  feet  and  a  half  length  ;  each  link  one 
inch  ,Vo-_ 

Some  in  lieu  of  chains  ufc  ropes  ;  but  thefe  are 
liable  to  feveral  irregularities,  both  from  the  different 
degrees  of  moillure,  and  of  the  force  which  ftretches 
them.  Sthwentenis,  in  his  Practical  Geometry,  tells 
us,  he  has  obferved  a  rope  fixteen  feet  long  reduced 
to  fiftee'n  in  an  horn's  time,  by  the  mere  falling  of  a 
hoarfroft.  To  obviate  thefe  inconveniences,  Wolfius 
direfts,  that  the  little  ftrands  whereof  the  rope  confills 
be  twilled  contrarivvife,  and  the  rope  dipped  in  boil- 
ing hot  oil,  and  when  dry,  drawn  through  melted 
wax.  A  rope  thus  prepared  vi-ill  not  get  or  lofe 
any  thing  in  length,  even  though  kept  under  water 
all  day. 

Chain  Pump.     See  Pump. 

Chain  Sloi,  two  bullets  with  a  chain  between  them. 
They  are  ufed  at  fea  to  fiioot  down  yards  or  mal^s, 
and  to  cut  the  flirouds  or  rigging  of  a  Ihip. 

To/)  Ch.iin,  on  board  a  fhip,  a  chain  to  Ding  the 
fail  yards  in  time  of  battle,  fn  order  to  prevent  them 
from  f<dling  down  when  the  ropes  by  whicli  they  are 
hung  happen  to  be  ihot  away  or  rendered  incapable 
of  fervice. 

CnAiN  Wales,  or  Channels,  of  a  fhip,  ^portchoiff'olrs'), 
are  broad  and  thick  planks  projefting  horizontally  from 
the  fliip's  outfide,  ahreafl  of  and  fomewhat  behind  the 
mafls.  Tliey  are  fcrmcd  to  extend  the  flirouds  from 
each  other,  and  form  the  axis  or  middle  line  of  the  fhip, 
fo  as  to  give  a  greater  fecurity  and  fupport  to  the 
rhafls,  as  well  as  to  prevcrt  the  Ihrouds  from  damaging 
the  gunwale,  or  being  hurt  by  rubbing  againll  it.  E- 
very  malt  ii.is  its  chain  wales,  which  are  cither  built 
above  or  below  the  (rcond  deck  ports  in  a  fhip  of  the 
line  ;  they  are  llrongly  connefted  to' the  fide  by  knefs, 
iolts,  and  ftandards,  befides  being  confined  thereto  by 
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confifling  of  a      the  chains,  whofe  upper  ends  pafs  through  notches  on 


the  outer  edge  of  the  chain  wales,  fo  as  to  unite  with 
the  fhrouds  above. 

Chains,  in  Slnb-BinhUng,  are  ftrong  links  or  plates 
of  iron,  the  lower  ends  of  which  are  bolted  through 
the  fliip's  fide  to  the  timbers. 

Hanging  in  Chains,  a  kind  of  punifliment  inflifted 
on  murderers.  By  Hat.  25.  Geo.  IL  c.  37.  the  judge 
fhall  direifl  fucii  to  be  executed  on  the  next  day  but: 
one,  unlefs  Sunday  intervene  ;  and  their  bodies  to  be 
delivered  to  the  furgeons  to  be  diffefted  and  anato- 
mized :  and  he  may  direft  them  afterwards  to  be  hung 
in  chains.  During  the  interval  between  fentence  and 
c::ecution,  the  prifoner  fliall  be  kept  alone,  and  fuf- 
tained  only  with  bread  and  water.  The  judge,  how- 
ever, hath  power  to  refpite  the  execution,  and  relax 
the  other  reflrainto  of  the  aft. 

Chain  IJland,  an  ifland  lately  difcovered  by  Captain 
Wallit  in  the  South  fea.  It  fecmed  to  be  about  five 
miles  long  and  as  m.uch  broad,  lying  in  the  direction 
of  north-well  and  fouth-eatl.  It  appeared  to  be  a 
double  range  of  woociy  iflands  joir.ed  together  by 
reefs,  fo  as  to  compofe  one  ifland  of  an  oval  figure, 
with  a  lake  in  the  middle.  The  trees  are  large,  and 
from  the  fmoke  that  iffued  from  the  woods,  it  ap- 
peared to  be  inhabited.     W.  Long.  145.  54.   S.  Lat. 

^7•2.^ 

CHAJOTLI,  *or  Chayoti,   a  Mexican  fruit  of  a 

round  fhape,   and  fimilav  in  the  hufl:  with  which  it  is 

covered  to  the  cliefnut,   but  four  or  five  times  larger, 

and  of  a  much  deeper  green  colour.      Its  kernel  is  of 

a  greenifh  white,    and  has  a  large  flonc  in  the  middle, 

which  is  white,  and  like  it  in  fubflance.     It  is  boiled, 

and  the   flone  eaten  with  it.     This  fruit  is  produced 

by  a  twining  perennial  plant,  the  root  of  which  is  alfo 

good  to  eat. 

CHAIR,  (Cathedra),  was  anciently  ufed  for  the 
pulpit,  or  fuggeflum,  whence  the  priefl  fpoke  to  the 
people. 

It  is  ftill  applied  to  the  place  where  profefTors  and 
regents  in  univerfities  deliver  their  leftures,  and  teach 
the  fciences  to  their  pupils  ;  thus,  we  fay,  the  profef- 
for's  chair,  the  doftor's  chair,  &c. 

Curule  Chair,  was  an  ivory  feat  placed  on  a  car, 
wherein  were  feated  the  prime  magiflrates  of  Rome, 
and  thofe  to  whom  the  honour  of  a  triumph  had  been 
granted. 

Sedan  Chair,  a  vehicle  fupported  by  poles,  wherein 
perfons  arc  carried  ;  borne  by  two  men.  There  are 
200  chairs  allowed  by  aft  of  parliament  :  and  no  per- 
fon  is  obliged  to  pay  for  a  hackney  chair  more  than 
the  rate  allowed  by  the  aft  for  a  hackney  coach  driven 
two-third  parts  of  the  faid  diilance.  9.  Ann.  c.  23.  § 
8.  Their  number  is  fince  increafed  by  10  Ann.  c.  19. 
and  iz  Geo.  I.  c.  12.  to  4C0.     See  HacLmy  Coaches. 

Chair  is  alfo  applied  by  the  Rom.anifls  to  certain 
feafls,  held  anciently  in  commemoration  of  the  tranf- 
lation  of  the  fee,  or  feat  of  the  vicarage  of  Chrill,  by 
St  Peter. 

The  perforated  chair,  wherein  the  new  clefted  pope 
is  placed,  F.  Mahllon  obferves,  is  to  be  feeiv  at 
Rome  :  but  the  origin  thereof  he  does  not  attribute, 
as  is  commonly  done,  to  the  adventure  of  Pope 
Joan  ;  but  lays  there  is  a  myllery  in  it  ;  and  it  is  in- 
tended, 
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tended,  forfoolh,  to  explain  to  tlie  pope  tliofe  words 
of  Scripture,  that  God  draius  the  poor  from  out  of  the 
dtifl  and  mire. 

CHAIRMAN,  the  prefidtnt,  or  fpeaker  of  an  af- 
fcmbly,  company,  i<.c.  We  fay,  the  chairman  of  a 
committee,  &c. 

CHAISE,  a  fort  of  light  open  chariot,  or  calafii. 

Anrelius  Viftor  relates,  that  Trajan  firft  introduced 
the  ufe  of  poll  chaifes  ;  but  the  invention  is  generally 
afcrlbed  to  Augullu3  ;  and  was  probably  only  impro- 
ved by  Trajan  and  fucceeding  emperors. 

CHALAZA,  among  naturalHls,  a  white  knotty 
fort  of  a  firing  at  each  end  of  ?n  egg,  formed  of  a 
plexus  of  the  fibres  of  the  membranes,  whcrtby  the 
yolk  and  wliite  are  connected  together.     See  Egg. 

CKALCAS.     See  Botany  Index. 

CHALCEDON,  or  Calci;don,  anciently  known 
by  the  names  of  Proeeraflis  and  Colhifa  ;  a  city  of  Bi- 
thynia,  fituated  at  the  mouth  of  the  Euxine,  on  the 
north  extremity  of  the  Thrr.elan  Bofphorus,  ovtrr  againft 
Byzantium.  Pliny,  Strabo,  and  Tacitus,  call  it,  The 
City  of  the  Blind ;  alluding  to  the  anfwer  Nvhich  tlie 
P)thian  Apollo  gave  to  the  founders  of  Byzantium, 
who,  confuhing  the  oracle  relative  to  a  place  where  to 
build  a  city,  were  directed  to  choofe  that  fpot,  which 
lay  oppofite  "  to  the  hfibitation  of  the  blind  ;"  that  is, 
as  was  then  underftood,  to  Chalccdon  :  the  Clialcedo- 
nians  well  deferving  that  epithet  for  having  built  their 
city  in  a  barren  and  fandy  foil,  without  feeing  that  ad- 
rar.tageous  and  pleafant  fpot  on  the  oppofite  fliore, 
which  the  Byzantines  aftei-wards  chofe. — Chalcedon, 
in  the  Chrlftian  times,  became  famous  on  account  of 
the  council  which  was  held  there  againft  Eulyches. 
The  emperor  Yalens  caufed  the  walK  of  this  city  te  be 
levelled  with  the  ground  for  i:ding  with  Procopius,  and 
the  materials  to  be  conveyed  to  Conftantinople,  where 
they  were  employed  in  building  the  famous  Valenti- 
nian  aqueduct.  Chalcedon  is  at  prefent  a  poor  place, 
known  to  the  Greeks  by  its  ancient  name,  and  to  the 
Turks  by  ihct  of  Cadiaci,  or,   "  the  judges  town." 

CHALCEDONY,  in  Natural  Hi/lory,  a  genus  of 
the  femipcUucid  gems.  They  are  of  an  even  and  re- 
gular, not  tabulated  Rruclnre;  of  a  fcmi-opaque  cryftal- 
line  bafis,  and  variegated  with  different  colours,  but 
thofe  ever  difpoltd  in  form  of  mifls  or  clouds,  and,  if 
ju'cely  examined,  found  to  be  owing  to  an  admixture 
of  various  coloured  earths,  but  imperfectly  blended  in 
the  mafs,  and  often  vifible  in  diflintt  moleculie.  It  has 
been  doubted  by  fome  whether  the  ancients  were  at  all 
acquainted  with  the  flone  we  call  Chalcedony  ;  they  ha- 
ving delcribed  a  Chalcedonian  carbuncle  and  emerald, 

neither  of  which  can  at  all  a;rrec  with  the  charafters  of 
o 

our  ftone  ;  but  we  arc  to  confidcr  that  they  have  alfo 
dtfcribed  a  Chalcedonian  jafper,  which  feems  to  have 
been  the  very  fame  Hone  as  ihey  defcrib'e  by  the  word 
iuriida,  which  extremely  well  agrees  with  our  chalce. 
dony. 

There  are  four  known  fpecies  of  the  chalcedony. 
I.  A  bluiili  wliite  one.  This  is  the  incft  common  of 
all,  and  is  tot:nd  in  the  fliape  of  our  flints  and  pcbbltF, 
in  maffcs  of  two  or  thice  inches  or  more  in  diame- 
ter. It  is  of  a  whitifh  colour,  with  a  faint  cloud  of 
blue  diffufed'all  over  it,  but  always  in  the  greatefl  de- 
gree near  the  furface.  'i'his  is  a  liule  lefs  hard  than 
the  oriental  onyx.      The  oriental  chalcedonies  are  the 

\'CL.  \\  Part  I. 


69     ]  G     H    A  . 

only  one,';  of  any  value  ;  they  are  found  in  vad  abund-  Chalccdo. 
ance  on  tlic  (liurcs  of  rivers  in  all  parts  of  the  E:i(l  In- 
dies, and  frequently  come  over  amou^  the  ball.tft  of* 
the  Eall  India  fliips.  They  are  common  in  Silella  and 
Bohemia,  and  other  parts  of  Europe  alio  ;  but  with 
us  are  lefs  hard,  more  opaque,  and  of  very  little  va- 
lue. 2.  The  dull  milky-veined  chalcedony.  This  is 
a  flone  of  little  value  ;  and  is  fometimcs  met  witk 
among  our  lapidaries,  who  miftake  it  for  a  kind  of  ne- 
phritic Hone.  It  is  of  a  fomcwhat  yeliowifli  white  or 
cream  colour,  with  a  few  milk-white  veins.  This  is 
principally  found  in  New  Spain.  3.  The  third  is  a 
brownifii,  black,  dull,  and  cloudy  one,  known  to  the 
ancients  by  the  name  of  fmoky  jatper,  or  jafpis  capni- 
tis.  This  is  the  leaft  beautiful  Hone  of  all  the  clafs  : 
it  is  of  a  pale  brownifh  white,  clouded  alt  over  with  a 
blackifli  mill,  as  the  common  chalcedony  is  with  a 
blue.  It  is  common  both  in  the  Eaft  and  Weft  In- 
dies, and  in  Germany  ;  iiut  is  very  little  valued,  and 
is  feldom  worked  into  any  thing  better  than  tlie  han- 
dies  of  knives.  4.  The  yellow  and  red  chalcedony  iil 
greatly  fuperior  to  all  the  reft  in  beauty  ;  and  ii  is 
great  repute  in  Italy,  though  very  little  known  among 
us.  It  is  naturally  compoled  of  an  admixture  ol  red 
and  yelloiv  only,  on  a  clouded  cryftalline  balis  J  but  is 
fometimes  found  blended  with  the  matter  of  commoR 
chalcedony,  and  then  is  mixed  with  blue.  It  is  all  o- 
ver  of  the  milly  hue  of  the  common  chidcedony.  This 
is  found  only  in  the  Eaft  Indies,  and  there  not  plenti- 
fully.  The  Italians  make  it  into  beads,  and  call  thefe 
cajpdonies  ;  but  they  are  not  determinate  in  the  ufe 
of  the  word,  but  call  beads  of  feveral  of  the  agates 
by  the  fume  name.  All  the  chalcedonies  readily  give 
fire  with  fleel,  and  make  no  effervefcence  with  aqua- 
fortis. 

CHALCIDENE,  or  Chalcidice,  in  Ancient  Geo- 
graphy,  an  inland  country  of  Syria,  having  Antiochia 
or  Scleucia  to  the  weft,  Cyrrhettica  to  the  north,  to 
the  fouth  Apamene  and  Ccelofyria,  and  to  the  eaft 
Chalybonites  ;  being  fo  called  from  its  principal  city 
Chalcis.  This  province,  one  of  the  moll  fruitful  in 
Syria,  was  feized  by  Ptolemy  the  fon  of  Mennxus 
during  the  troubles  of  Syria,  and  by  him  made  a  fe- 
parate  kingdom.  Ptolemy  himfelf  is  ftyled  by  Jofe- 
phus  and  Hegcfippus  only  prince  of  Chalcis,  but  his 
fun  Lyfanias  is  honoured  both  by  Jofephus  and  Dio 
with  the  title  of  king.  Upon  the  death  of  Antiochus 
Dionyfius  king  of  Syria,  Ptolemy  attempted  to  make 
himfelf  mafter  of  Damafcus  and  all  Ccelofyria  ;  bi;C 
the  inhabitants  having  an  ptter  averiion  to  him  on  ac. 
count  of  his  cruelty  and  wickcdnefs,  chofe  rather  to 
fubmit  to  Aretas  king  of  Arabia,  by  whom  Antiochus^ 
End  his  whole  army  had  been  cut  off.  He  oppofed 
Pompey  on  bis  entering  Syri.t  ;  but  was  by  him  de- 
feated, taken  prifoner,  and  fentenced  to  death  ;  which, 
liowever,  he  efcaped  by  paying  a  thoufand  talents,  and 
v/as  left  alio  in  pofreftion  of  his  kingdom.  After  Ari- 
fiohulus  king  of  Judea  had  been  poifoiied  by  the  fi lends 
of  Pompey,  and  Alexander  his  Icn  beheaiJed  at  Anti- 
oeh,  he  feiit  Pl.ilippion  his  fon  to  .•\.''caloii,  wiiither  the 
widow  of  Arillobulus  had  retired  with  her  other  chil- 
dren, to  bring  them  all  to  Chalcis  ;  propoling,  as  he 
was  ill  love  with  one  of  the  daughters  named  Alexan- 
dra, to  maintain  them  in  his  own  kingdom  in  a  man- 
ner fuitable  to  their  rank  ;  but  Philippion  likewife  bc- 
3  '"^  '''s' 
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Chalcidie  Jng  Jn  love  wiih  Alexandra,   n-.arricd  her  on  the  way  ; 

„.   ,  'I    ,     for"  which  prcfimintion   Ptolcmv  p<:t  him  to  death  on 
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j„5        l>is  return,  and  then  took  her  to  wite.     On  secount  oi 

o  y  —  tin's  affinity,  he  lupported  to  the  uttnofl  of  his  power 
Ant '.-onus  tlie  younger  {on  of  Ariftobulus,  who  took 
the  field  at  the  l>ead  of  a  confiderahle  army,  but  on  his 
enterin;^  Jndea  wt^s  entirely  defeated  by  Herod.  Pto- 
lemy foon  after  died,  and  was  fueeeeded  by  his  fon  Ly- 
fanias,  who,  tfpoufing  the  caule  of  the  Afnionsan  fa- 
mily with  great  warmth,  promifed  to  Barzapharnes 
who  co-nniandcd  the  Patthian  troops  in  Syria,  and  to 
Psconis  the  king's  fon,  a  thoufand  talents  and  five  hun- 
dred Women,  provided  tliey  fhould  put  Antig'onus  in 
poCfefiior  of  the  kingdom  of  Judea,  and  depofe  Hyr- 
cani!9.  He  was  not  long  after  put  to  death  by  Mark 
Antony,  at  the  inftigation  of  Cleojatra  ;  who,  in  or- 
der to  have  his  dominions,  acciiled  him  fallely  of  ha- 
ying entered  into  an  plliance  with  the  Parthians. 

CHAI.CIDIC,  Chalcidicom,  or  Chalcedoni- 
DM,  in  the  ancient  architecture,  a  larjfe  ma^inificent 
hall  belonging  to  a  tribunal  or  court  of  juilice.  Fef- 
tus  fays,  it  took  its  name  from  the  city  Chalcis  ;  but 
he  dees  not  give  the  renlon.  Philander  will  have  it  to 
be  the  court  or  tribuiial  where  afiairs  of  money  and 
coinage  were  regulated  ;  fo  called  from  ■:^a.K-r.')(;,  brafs, 
and  Snr,  jujttce.  Others  fay,  the  money  was  ftruck  in 
it  ;  and  derive  the  word  from  vax.»(i-,  and  omc,  houfe. 
In  Vitruvius,  it  is  ufed  for  the  auditory  of  a  bafdica  ; 
in  others  of  the  ancient  writers  for  a  hal!  or  apartment 
where  the  heilhens  imagined  their  gods  to  eat. 

CHALCIDICE,  in  .4ncient  Ge'.graphy,  an  eallern 
diilricl  of  Macedonia,  ftretching  northwards  between 
the  .Sinus  Toronaiis  and  Singiticus.  Formerly  a  part 
of  Thrace,  but  invaded  by  Philip  of  Macedon.  Na- 
med from  the  city  Chalclb  near  Olynthus. 

CHALCIDIUS,  a  famous  Platonic  philofopher  in 
the  third  century,  who  wrote  n  commentary,  which, 
is  elleemed,  on  the  Timxus  of  Plat-o.  This  work  has 
been  tranflated  from  the  Greek  into  Latin. 

CHALCIS,  in  Ancient  Gtography,  a  city  of  Chalci- 
dice.'  See  Chalcidick.  Another  of  jEtolia,  neai- the 
mouth  of  the  river  Evenus,  on  .the  Ionian  fca,  at  the 
foot  of  a  cognominal  mountain  ;  and  therefore  called 
hy  ioii\e  Hypachalcis.  Another  of  Eiibcea  (Strabo),  on 
rhe  Eiiripus,  the  country  of  Lycophron  the  poet,  one 
of  the  feven  which  formed  the  conilellation  Pleiades. 
Now  AVi;ro^o«/i?.  E.  Long.. 24.  30.  Lat.  3S.  30.  A 
fourth,  the  capital  of  Chakidene  in  Syria  ;  dilliiiguilh- 
ed  by  the  fuvname  ad  Behim,  a  mountain  or  a. river; 
and  ail  L'llanum,  froin  its  iituation  (Pliny.) 

CHALCITIS,  one  of  the  divilions  or  diftrlfts  of 
MeiopotaiTiia,  to  the  fcuth  of  Anthcmufia,  the  moll 
northern  diftrift,  next  to  Armenia,  and  lituated  be- 
tween Ede.Ta  and  Can-se.  Chakills  (Pliny)!,-  an  illand 
oppofite  to  Chalcedon. 

CHALCONDYLAS,  Demetrius,  a  learned 
Greek,  born  at  Conllantinople,  left  that  city  after  its 
being  taken  by  the  Turks,  and  afterwards  taught 
Greek  in  feveral  ci  J(  s  in  Italy.  Fie  compofed  a  Greek 
grammar;  and  died  at  Milan  in  1513. 

Chalcondvlas,  Laonlcui,  a  famous  Greek  hifto^ 
rian  of  the  ijth  century,  was  born  at  Athens  ;  and 
wrote  an  exce'!:!,t  hilfory  of  the  Turks,  from  Otto- 
man, who  reigned  about  the  year  1300,  to  Mahotcet 
n.  in  1453. 
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CHALDEA,    in   y^iid.Ht   Geography,    taken   in  a    ChaMea 
larger  fenfe,  included  Babylonia  ;  as  in  the  prophecies     pL  it 
of  Jeremiah  ami  Eztkicl.      In  a  reilridted  fenfe,   it  de-  ' 

noted  a  province  of  Babylonia,  towards  Arabia  Der 
ferta  ;  called  iii  Scripture,  Yhe  Uml  of  the  ChaUeans. 
Named  from  Chaled  the  lourlh  fon  of  Nahor.  See 
Babylonia. 

CHALDEE  LANGUAGE,  that  fpoken  by  the  Chal- 
deans  or  people  of  Ciialdea.  It  13  a  dialect  of  the 
Hebrew. 

Cbaldee  Paraphrafe,  in  the  rabbinical  ftyle.  Is  called 
Targum.  There  are  three  Chaldee  paraphraks  In 
Walton's  Polyglot  ;  viz.  that  of  Onkelos,  that  of  Jo- 
nathan fon  of  llzzicl,  and  that  of  Jerufalem. 

CHALDRON,  a  dry  Englidi  ir.eafure,  confiaing 
of  tlu'rty  fix  bulhels,  heaped  up  according  to  the  feal- 
ed  buihel  kept  at  Guildhall,  London  :  but  on  (hip. 
board,  twenty-one  chaldrons  of  coals  are  allowed  to 
the  fcore.  The  chaldron  fhould  weigh  two  thoufand 
pounds. 

CHALICE,  the  cup  or  velTel  ufed  to  admlnifter 
the  wine  in  the  facrament,  and  by  the  Roman  Catho- 
lies  in  the  mafs. 

The  ufe  of  the  chalice,  or  communicating  in  both 
kinds,  is  bv  the  church  of  Rome  denied  to  the  laity, 
who  communicate  oivly  in  one  kind,  the  clergy  alone 
being  allowed  the  privilege  of  communicating  in  bctiv, 
kinds. 

CHALK  (CrjUi),  is  a  white  earth  found  plenti- 
fully ill  Britain,  France,  Norway,  and  other  parts  of 
Europe,  faid  to  have  been  anciently  dug  chiefly  in  the 
illand  of  Crete,  and  thence  to  Jiuve  received  its  name 
of  Creta.  They  have  a  very  eafy  vpay  of  digging 
chalk  in  th.e  county  of  Kent  in  England.  It  is  there 
found  on  the  iides  of  hilij  ;  and  the  workmen  under- 
mine it.fo  far  as  appears  proper  ;  then  digging  a  treucli 
at  the  top,  as  far  dillsnt  from  the  edge  as  the  under.; 
mining  goes  at  bottom,  they  fill  this  with  water, 
which  foaks  throiij,'h  in  the  fpace  of  a  night,  upon 
which  the  wiiole  flake  falls  down  at  once.  Iii  other 
parts  of  the  kingdom,  chalk  generally  lies  deeper,  and 
they  are  forced  to  dig  for  it  at  coaiiderable  depths, 
and  dra*  it  up  in  buckets. 

Chalk  is  of  two  kinds  ;  hard,  dry,  and  firm,  or  foft 
and  unduous  ;  both  of  which  are  adapted  to  various 
purpofes.  .  The  hard  and  dry  kind  is  much  the  pro- 
percll  for  burning  into  lime  ;  but  the  fott  and  unclu- 
ous  chalk  is  the  beft  for  ufmg  as  a  manure  for  lands. 
Chalk,  whether  burnt  into  lime  or  not,  is  in  fome  cafes 
an  excellent  manure. 

Pure  chalk  melts  eafily  with  alkali  and  flint  i:ito  a 
traniparent  coiourlefs  glafs.  With  alkaline  lalts  it 
melts  fomevvhat  more  difficultly,  and  with  borax  fome- 
wliat  more  eailly,  tliaa  with  flint  or  fand.  It  requires 
about  half  its  weight  of  borax  and  its  whole  weight 
of  alkali  to  fufe  it.  Sal  mirabile,  and  fandiver,  which 
do  not  vitrify  at  all  with  the  cryllalllne  earths,  form, 
with  half  tlieir  weight  of  chalk,  the  firft  a  yel- 
lowiflii;black,  the  latter  a  igreeniih,  glafs.  Nitre,  on 
the  other  hand,  one  of  the  moil  active  fluxes  for  flint, 
does  not  perfectly  vitrily  with  ch;dk.  This  earth 
notably  promotes  the  vitrification  of  fiJnt  ;  a  mix» 
ture  of  the  two  requiring  lefs  alk^ali  than  either  of  them 
feparately.  If  glafa"  made  from  flint  and  alkali  is  tur. 
tlier  faturated  with  the  flint,  fo  as  to  be  incapable  of 
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Olullc.  bearin^T  any  further  atlJition  of  tliat  eartli  without  be- 
"""v~— coming  opaque  ar.J  milky,  it  will  ftill  in  a  flroiig  fire 
take  up  a  confulerablc  proportion,  one  third  or  one- 
fourth  of  its  weight,  of  chalk,  without  injury  tn  its 
tranfparency  :  hence  chalk  is  foinetimes  made  ufe  of  in 
compoi'itions  for  glafs,  as  a  part  of  the  fait  may  then 
be  fpared.  Chalk  likewife  has  a  great  efFcft  in  melt- 
ing the  ftony  matters  intermixed  with  metallic  ores, 
and  hence  might  be  of  ufe  in  fmelting  ores  ;  as  in- 
deed limeftone  Is  ufed  for  that  purpofe.  But  it  is 
remarkable,  that  chalk,  when  deprived  of  its  fixed  air, 
and  converted  into  limedone,  lofes  mncli  ot  its  difpo- 
fition  to  vitrify.  It  is  then  -found  to  melt  very  diffi 
cultly' and  iinperfe&ly,  and  to  render  the  glafs  opaque 
and  milky. 

Chalk  readily  imbibes  water  :  a;id  hence  mafTcs  of 
it  are  employed  for  drying  precipitates,  lakes,  earthy 
powders  that  have  been  levigated  with  water,  and 
other  rr.oill  preparations.  Its  economical  ufcs  in  clean- 
ing and  polilliing  metalline  or  glafs  utenfils  are  well 
known.  In  this  cafe  it  is  powdered  and  waihcd  from 
any  gritty  matter  it  may  contain,  and  is  then  callc^ 
<whiling.  —  111  medicine  it  is  one  of  the  n.oft  ufeful  ab 
forbciits.  and  is  lo  be  looked  upon  fmiply  as  fnch.  The 
aftriiigent  virtues  which  i>jme  have  allnbutei!  to  it  have 
no  foundatio;!,  nnlcfs  in  as  far  as  tiie  car'h  is  faturated. 
•witli  an  acid,  with  which  it  couipi>fcs  a  faliiie  concrete 
maniftilly  fubaftringent.  For  the  further  properties  of 
chalk,  fee  Chlmistry  Index. 

Black  CnyfLK,  a  name  given  by  painters  to  a  fpecies 
of  earth  with  which  they  draw  on  blue  paper,  &c. 
It  is  found  in  pieces  from  two  to  ten  feet  long,  and 
from  foor  inches  to  twenty  in  breadth,  generally  flat, 
but  fomewhat  rifing  in  the  n  iddle,  and  thinner  to- 
wards the  edges,  commonly  lying  in  1-irge  quantities 
together.  While  in  the  earth,  'it  is  muill  and  flaky  : 
but  being  dried,  it  becomes  coufiderably  hard  and 
very  iigiit,  but  always  breaks  in  fome  paiticular  di- 
redti'in;  and  ii  attentively  examined  when  firft  broken, 
ap;A3rs  of  a  ftriated  texture.  To  the  touch  it  is  foft 
and  imooth,  ft.iins  very,  freely,  and  by  virtue  of  its 
fniootiii'els  makes  very  neat  marks.  It  is  eafily  re- 
diitiu  into  an  impalpable  toft  powder  without  any 
diniiauticn  of  its  blackncls.  In  this  ftate  it  mixes 
eafily  with  oil  into  a  fmooth  pafte  ;  and  being  diffuied 
through  water,  it  fl.iwly  fettles  in  a  black  ilimy  or 
muddy  form  ;  properties  which  make  its  ufe  very  con- 
venient to  the  painters,  both  in  oil  and  water  colours. 
It  appears  to  be  an  earth  quite  different  from  common 
chiiik,  and  rather  of  the  iUty  bituminous  kind.  In 
the  tire  it  becomes  white  uiUi  a  reddilh  cull,  and  very 
friabie,  retaining  its  flaiiv  llrutlure,  and  looldng  much 
like  the  v. hitc  flaky  maflts  whith  fome  torts  of  piteoal 
leave  in  burning.  Neither  the  chalk  nor  tliefe' alhes 
are  at  all  aftcCted  by  acids. 

llie  colour  ftiops  are  fupplied  with  this  earth  from 
Italy  or  Germany  ;  though  fome  parts  of  England  at"-, 
ford  lubilances  nearly,  if  not  entirely,  of  the  tame  qua:- 
lit)s-ai'd  wliich  are  fuund  to  be  equally  ferviccable' 
both  tor  marking  and  as  black  paints.  Such  particu- 
larly is  the  bl  ick  earth  called  iil/'jw,  laid  by  Dr  Mer- 
ret,  in  his  Piiiax  Rcrum  Britciinkurum,  to  be  found  in 
l,ui)cafl-.ire,  ai.d-  by  Mr  Da  Colta,  in  hi.-;  iiiilory  (jf 
Foifils,  to  b.'  plentiiiil  near  the  top  of  Cay-Avon,  a 
high  hill  in  Mcrionethfliire. 
G 
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Red  Cn.tr.K,  an  earth  much  ufed  by  painters  and  ar-  „Challf. 
,  .       ,  ,  V  I..    •  Ciiiillciii'e. 

tiucers,  and  common  in  the  colour   Inops.      It  is  pro- ,  "   , 

perly  an  iiidurated  clayey  ochre,  and  is  dug  m  Ger- 
many, Italy,  Spain,  and  France,  but  in  grtateft  quan- 
tity in  Flanders.  It  is  of  a  fine,  even,  and  firm  tex- 
ture ;  vtry  heavy,  and  very  hard;  of  a  pale  red  on  the 
outfide,  but  of  a  deep  duflsy  chocolate  colour  within. 
It  adheres  firmly  to  the  tongue,  is  perfedly  infipid  to 
the  taile,  and  makes  no  efFervefcence  wuh  acids. 

Chalk  Land.  Barley  and  wheat  will  tuccied  very 
well  on  the  better  fort  of  chalky  land,  and  oats  gene- 
rally do  well  on  any  kind  of  it.  The  natural  produce 
of  this  fort  of  land  in  weeds,  is  that  fort  ot  fmall  vetch 
called  the  t'nic  tare,  with  poppie*,  may-weed,  &c.  Sim- 
foin  and  hope  clover  will  generally  fneceed  tohralily 
well  on  thcfe  lands  ;  and  whcie  they  are  of  a  better 
fort,  the  great  xlover  will  do.  The  bell  manure  is 
dung,  old  rags,  and  the  fheep  dung  left  after  folding 
theui.  lii  ^  • 

Ch^lk  Sionri,  in  Medicine,  figniiy  the  concretions 
of  calcareous  matter  in  the  hai.ds  and  feet  of  people 
violently  afliliStcd  with  the  gout.  Lecuwenhuek  has 
been  at  the  pains  of  examining  thcfe  by  the  micro- 
fcope.  He  divides  them  into  thice  parts.  The  hill 
IS  compoled  of  various  fmall  parcels  ot  matter  looking 
like  white. I'-rains  of  fand;  this  Is  harder  and  drier,  and 
alfo  whiter,  than  the  reft.  When  examined  with 
large  magnifiers,  tliofe  are  found  to  be  compofed  of 
oblong  par  icles  laid  clolely  and  evenly  together  : 
though  the  whole  Imall  ftones  are  opaque,  thele  com- 
ponent parts  of  them  are  pellucid,  and  refemhie  pieces 
of  horfe-hair  cut  fhort,  only  that  they  are  fomewhat 
pointed  at  both  ends.  Thefe  are  fo  extremely  thin, 
that  Mr  Leeuwenhoek  computes  that  looo  ot  thctn 
placed  together  would  not  amount  to  the  fixe  of  one 
hair  of  cur  heaiis.  The  whole  ftones  in  ttiis  harder 
part  of  the  chalk  are  not  compofed  of  thele  particles, 
but  there  arc  cunfuledly  thrown  in  among  them  foii.e 
broken  parts  ot  other  lubilances,  ane'  in  a  tew  p';,ces 
fome,  globules  of  bluod  and  Imall  remains  of  t/ther 
juices.  The  lecond  kind  of  chalky  matter  is  iels  hard 
and  kfs  white  than  the  former,  and  is  compofed  of 
fragments  or  irregular  parts  ot  thole  oblong  bodies 
which  compote  the  firll  or  hardeft  kind,  and  thefe  nre 
mixed  among  tough  and  clear  matter,  and  interfpe-  .d 
with  the  fmall  broken  globules  ot  blood  dilcovtr<ible 
In  the  former,  but  in  much  greater  quantity  The 
third  kind  appears  red  to  the  naked  eye  ;  and,  when 
examined  with  giafles,  is  found  lo  be  a  more  tough  and 
clarnrav  white  matter,  in  which  a  great  number  op 
gli.bules  of  blood  are  Interfjierfed  ;  thcfe  give  it  the 
red  appearance  it  has 

CHALLLiNJGE,  a  cartel  or  i'lvitation  to  a  duel  or 
other  combat  *       A  challenge  cither  by   word  or  let-  «  g^^  Del. 
ter,  or  to  be  the  bearer  ot  fuch  a  challenge,   is  punifh 
able  by  fine  and  iiiiprifonment  on  indidtmcut  or  infor- 
mation. ;  ■,- 

-Challengf,  among  hunters.  When  lii>uiids  or 
beagles,  at  firlt  finding  the  foent  of  their  game,  prc- 
fenily  ipen  and  cry,  they  are  fild  to  challenge. 

Ch.^llenge,  in   the  Ln'W  nj  liugljnd,  is  an   excep- 
tion made  to  jurors  f  ;  and  is, either  In  civil   or  crimi-  \  J^'c  tlie 
nal  cafes.  ..,'•,.  ^.''.".■''^ 

I.  lu  ii-i'I/cafes  challenges  are^ftf 'two  forts;  chal-'^"'''* 
lenges  to  the  array,  and  chaDe'nges  of  the  poil. 

3  A  2  1.  Ciialitnges 
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Ctwllengs.       I.  ^{lallenges  to  the  array  arc  at  once   an  exception 
^       '  to  the  whole  panel,   in  which   the  jury  are  arrayed,  or 

fet  in  order  by  the  fherifF  in  his  return  ;  and  they  may 
be  m:ide  upon  account  of  partiality  or  fome  def,iult  in 
the  TnerilV  or  his  under-oi?.ccr  who  arrrayed  the  panel. 
Alio,  tho'.iijh  there  be  no  periunal  objediioii  againft 
the  (herifl,  if  yet  he  arrays  the  panel  at  the  nomina- 
tion, or  under  the  direSion  of  cither  party,  this  is 
good  canfe  of  challenge  to  the  array.  Formerly,  if  a 
lord  of  parliament  had  a  caufe  to  be  tried,  and  no 
knight  was  returned  upon  the  jury,  it  was  a  caufe  of 
challenfje  to  the  array  :  alfo  by  the  policy  of  the  an- 
cient la.v,  the  jury  was  to  come  tli  ■vici-a-lo,  from  the 
neighbourhood  of  the  vill  or  place  where  the  caufe 
of  ad:ion  waj  laid  in  the  declaration  :  and  therefore 
fome  of  the  jury  were  obKged  to  be  returned  from 
the  hundred  in  wtu'ch  fuch  viil  lay  ;  and,  if  none 
were  returned,  the  array  might  be  challenged  from 
defccl  of  hundreders.  For,  living  in  the  neighbour- 
hood, thefe  were  fuppofed  to  know  beforehand  the 
charatlers  of  the  parties  and  witneflls  ;  and  therefore 
they  better  knew  what  credit  to  give  to  the  fadts  al- 
ledged  in  evidence.  But  this  convenience  was  over- 
balanced by  another  very  natural  and  almoil  unavoid- 
able inconvenience  ;  that  jurors,  coming  out  of  the  im- 
mediate neighbourhood,  would  be  apt  to  intermix 
their  prejudices  and  partialities  in  the  trial  of  right. 
And  this  the  law  was  fo  fenfible  of,  that  it  for  a  long 
time  has  been  gradually  relinqnifhing  this  praftice  ; 
the  number  of  neceifary  hundreders  in  the  wliole  pa- 
nel, which  in  the  reign  of  Edward  III.  was  conftantly 
fix,  being  In  the  time  of  Fi.rtcfcue  reduced  to  tour  ; 
after. vards  by  ftatute  2^>  Eliz.  c.  6.  to  two  ;  and  at 
length,  by  ftatute  4  and  ?  Anne,  c.  iC.  it  was  en- 
tirely aboiiflicd  upon  all  civil  adllons,  except  upon  pe- 
nal (Litutes,  and  upon  thofe  alfo  by  the  24  Geo.  II. 
c.  !>*.  the  jury  being  now  only  to  come  tie  corpore  co- 
tnkatus,  from  the  body  of  the  country  at  large,  and  not 
Je  vkhielo,  or  from  the  particular  neighbourhood. 
The  array  by  the  ancient  law  inay  alfo  be  challenged, 
if  an  alien  be  party  t:>  the  fuit,  and  upon  a  rule  ob- 
tained by  his  motion  to  the  court  'for  a  jury  tie  med'ie- 
taie  Vuigux,  fuch  a  one  be  not  returned  by  the  fherifF 
purfnaot  to  the  ttatute  18  Edward  III.  c.  13.  enforced 
by  8  Hen.  VI.  c;  29.  which  enafl.';,  that  where  either 
party  is  an  alien  born,  the  jury  fhall  be  one  half  deni- 
zens and  the  other  aliens  (Iffo  many  be  forthcoming 
in  the  place),  for  the  more  impartial  trial  ;  a  prlvi- 
legi.  indulged  to  ftraagers  in  no  other  country  in  the 
trorld;  but  which  Is  as  ancient  in  England  as  the  time 
\  of  King   Etheltred,  iu  whofe  ftatute  di  mouttcolh  Wal 

Vitc  (then  aliens  to  the  crown  of  England),  c.  3.  it  is 
crddiiifd,  that  "  duodeni  legalcs  homines,  quorum  fex 
Walli  et  fex  Angli  crunt,  Anglls  et  Waliis  jhs  di- 
cunto." 

2.  Challenges  to  the  polls,  in  capita,  are  exceptions 
to  particular  jurors  ;  and/feem  to  aafwer  the  recufatio 
judkis  iu  the  civil  and  canon  law.s  ;  by  the  conltilu- 
tions  of  which  a  judge  might  be  refufed  up'.m  any  l"uf- 
pici'-jn  ot  partiality.  I3y  tiie  laws  or  England  alfo,  in 
the  tinr.es  of  Bri:d\on  and  Flcta,  a  judge  might  be  re 
fufed  for  good  caufe  ;  but  now  the  law  is  othirwile, 
and  It  is  held  tiial  judges  gr  jutliccs  cannot  be  challen 
ged.  F.ir  the  law  will  not  fuppofe  3  poflibllity  of  bias 
er  favour  in  a  judge  who  is  already  fworn  to  admini- 
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fter  impartial  juftie?,  and  whofe  authi  .It;  greatly  de-  Challen^'. 
pends  on  that  prefumptlun  and  idea.  And,  fliould  the  ~~^ 
faft  at  any  time  prove  flagrantly  fuch,  as  the  delicacy 
of  the  law  will  not  prefume  beforehand,  there  ii  no 
doubt  but  that  fuch  misbehaviour  would  draw  down  a 
heavy  cenfnre  from  thofe  to  whom  the  judge  Is  ac- 
countable for  his  conduct.  But  challenges  to  the 
polls  of  the  jury  (who  are  judges  of  faft)  are  reduced 
to  four  heads  by  Sir  Edward  Coke:  propter  honoris  re~ 
fpeclum  ;  propter  defedum  ;  propter  aJfeSum  ;  and  prop- 
ter delicium.  I .  Propter  honoris  refpeSlum  ;  as,  if  a  lord 
of  pavilament  be  impannelletl  on  a  jury,  he  may  be 
challenged  by  either  party,  or  he  may  challcjige  him- 
felf.  2.  Propter  defedum;  as,  if  a  juryman  be  an  alien 
born,  this  is  defcft  of  birth  ;  if  he  be  a  flive  or  bond- 
man, it  is  defeft  of  liberty,  and  he  cannot  be  a  liher  et 
legalts  homo.  Under  the  word  homo  alfo,  though  a 
name  common  to  both  fexes,  the  female  is  however  ex- 
cluded, ^ro^/rr  drfeSam  fcxtis  :  except  when  a  widow 
leign3  heifelf  with  child  iu  order  to  exclude  the  next 
he!.-,  and  a  fuppofititlous  birth  is  fu;"pecled  to  be  in- 
tended ;  then  upon  the  writ  de  ventre  infpiciendo,  a  iury 
of  women  is  to  be  impannelled  to  try  the  quelliou 
whether  with  child  or  not.  But  the  principal  deficiency 
is  defeft  of  eftate  fufiiclent  to  qualify  him  to  be  a  juror, 
which  depends  upon  a  variety  of  ftatutes*.  3.  Jurors*  See 
may  be  challenged  propter  affcdum,  for  fufplclon  of  bias  f>'.jctjlon''i 
or  partiality.  This  may  be  either  a  principal  chal- ^'■■'"_^'; 
lenr.e,  or  to  the  favour.  A  ^nvic;/<7/ challenge  is  fnch,  '  ^ 
where  the  caufe  afllgned  carries  with  it,  prima  f.icie, 
evident  marks  of  fufplclon  either  of  malice  or  favour  ; 
az,  that  a  juror  is  of  kin  to  either  party  within  the 
ninth  degree;  that  he  has  an  Intereil  in  the  caufe;  that 
there  is  an  aclion  depending  between  him  and  the  par- 
ty ;  that  he  has  taken  money  for  his  ve;-dlft,  &c.  which 
if  true  cannot  Iv;  over  ruled  ;  for  jurors  muft  be  omni 
exceptionc  vwjore^.  Challenges  to  the  favour  are  where 
the  pa'ty  hath  no  principal  challenge;  but  cbje(ils  only 
fome  probable  circumftancrs  of  fufplcion,  as  acquaint- 
ance, and  the  like  ;  the  validity  of  which  muft  be  left 
to  the  determination  Oi  triors,  whofe  oiTlce  is  to  de- 
cide whether  the  juror  be  favourable  or  unfavourable. 
4.  Challenges  propter  delidiim,  are  for  fome  crime  or 
mifdemeanour  that  affects  the  juror's  credit,  and  ren. 
ders  him  infamous:  As  for  a  conviitiou  of  treafoii, 
felony,  perjni  y,  or  confpiracy  ;  or  if  for  fome  infamous 
offence,  he  hath  received  judgment  of  the  pillory  or 
the  like. 

II.  In  criminal  c:i(es,  challenges  may  be  made  either 
on  the  part  of  the  king,  or  on  that  of  the  prifoner  ; 
and  either  to  the  whole  array,  or  to  the  feparate  polls, 
for  the  very  fame  reafons  that  they  may  be  in  civil 
caufes.  For  it  is  here  at  leail  as  neceifary  as  there, 
that  the  fherlff  or  returning  officer  be  totally  IndlfFer- 
cat  ;  that,  where  an  alien  is  indi-fted,  the  jury  (hould 
be  de  medietjte,  or  half  foreigners,  if  fo  many  are  found 
in  the  place  (which  docs  not  indeed  hold  in  treafons, 
aliens  being  very  improper  judges  of  the  breach  of  al- 
legiance ;  nor  yet  In  the  cafe  of  Egyptians  under  the 
ftatute  ">  I  Hen.  VI II.  c.  ir.)  ;  that  on  every  pannel 
there  ftiould  be  a  competent  number  of  hundreders  ; 
and  tiiat  the  particular  jurors  fliould  be  cmni  exceptionc 
mujore  ,  not  liable  to  n.>jc£l'ons  either  propter  honoris 
rejpedum,  propter  defeSum,  propter  ajjedutn,  or  propter 
deli  3  urn. 

Challenges 


II 
Chaloner. 
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Challenges  on  any   o:   the  forego'ng  accouhts  aic      and  poet,  dtfccnded  from  a  good  family  m  Denbigh  Cha.o!^. 
ftyleJ  chailtriigcs/cr  cdufe  ;  which  may  b,;  without  iiii;t,     in  Walc;;,  was  born  at   Londu.i  tihout  tn^-  year  151  J.  '      ' 
' Havi.ig  been  educated  in  both  univerlints,  but  chiefly 


in  both  civil  aad  criniiii^l  trials.  ]3iu  in  ciiniinal  cafes, 
or  at  Icall  in  capital  on;s,  there  is,  in  favorcm  viijc,  al- 
h)wed  to  the  priloner  an  arbitrary  and  capricious  fpe- 
cies  of  challeiige  to  a  certain  numb'.'r  of  jur-ors,  with- 
out lliowiiig  any  caufe  at  all  ;  whicli  is  culled  a  peremp- 
tory challenge  :  a  provifion  full  of  tendernefs  and  hu- 
manity to  priioners  for  which  our  laws  arejullly  fa- 
mous. This  is  grcur^dcd  on  two  realuns  :  I.  As  every 
one  muft  be  feiifible  what  fudden  impreflions -^nd  unac- 
countable prejudices  v.e  are  apt  to  conceive  upon  the 
bare  looks  and  gellures  of  another  ;  and  how  nectlfary 
it  is  that  a  prifjner,  when  put  to  defend  liis  life,  Ihould 
have  a  good  opinion  of  his  jury,  the  want  of  which 
mijjlit  totally  difconcert  him  ;  the  law  wills  not  tiiat 
he  fliould  be  tried  by  any.  one  man  againll  whom  he 
has  conceived  a  prejudice  even  without  being  able  to 
alTigii  a  reafon  for  inch  his  diflike.  2.  Becaufe  upon 
challenges  for  caule  Ihown,  if  the  reafon  afiigned  prove 
inf'.ifF.cient  to  ftt  afide  tbe  juror,  perhaps  the  bare  quef- 
tioniiig  his  indifference  inay  fometimes  provoke  a  re- 
fentniciit  ;  to  prevent  all  ill  confequences  from  which, 


at  Cambridge,  lie  was  introduced  at  tlie  court  of  Hen 
ry  Vlir.  who  fent  him  abroad  in  the  retinue  of  Sir 
Henry  Knevet,  amb-iffador  to  Charles  V.  and  he  had 
the  honour  to  attend  tliat  monarch  on  his  fatal  expedi- 
tion againil  Algiers  in  1541.  Soon  after  the  fleet  left 
tint  phce,  he  was  fliijnvrecked  on  the  eoail  of  Bjr- 
bary  in  a  very  dnrk  nigiit  :  and  having  exhanftcd  h.'s 
ilrength  by  Iwimming,  he  chanced  to  ilrike  his  head 
againll  a  cable,  whicli  he  had  the  prcfence  of  mind  to 
cate'h  hold  of  with  his  teeth  ;  and,  with  the  lofs  of  fe- 
vcral  of  them,  was  drawn  up  by  it  into  the  fnip  to 
which  he  belonged.  Mv  Chaloner  returned  foon  attcr' 
to  England,  and  was  appointed  firll  clerk  of  the  coun- 
cil, which  office  he  held  during  the  relt  of  that  re!;;n. 
On  the  acceffion  of  Edward  VI.  he  bec~.;ne  a  favourite 
of  the  duke  of  Somerlet,  whom  he  attended  to  iicot- 
land,  and  was  knighted  by  that  n-ibleman  alter  the 
battle  of  Mulfelburgh,  in  1547.  The  prott-ftor's  fall 
put  a  Hop  to  Sir  Thomas  Chaloner's  expcClationj, 
and  involved  him  in  difFieulties.     During  the  reign  of 


the  prlfoner  is  Hilt  at  liberty^  if  he  pleafes,   perempto-      Queen  Mary,  being  a  determined  Protelhmt,  he  v/as  in 


rily  to  let  him  afide 

This  priviki'ge  of  peremptory  chrdlenges,  though 
granted  to  the  prifor.er,  is  denied  to  the  king  by  the 
llatuce  t^j  Edward  I  Hat.  4.  which  eracvs,  that  the 
king  fiiall  chaiieuge  no  jurors  without  aiTigniiig  a  canle 
certain  to  be  tried  and  approved  by  tlic  court.  How- 
ever, it  is  held  that  the  king  need  not  alllgn  his  caufe 
of  challenge  till  all  t!ie  panel  is  gone  through,  and  un- 
Ic/s  lhe;e  cannot  be  a  full  jury  wiihout  the  pcrfons  io 
challenged.  And  then,  and  not  fooner,  the  king's 
counfti  mull  fliow  the  caufe,  otherwife  the  juror  fiiall 
be  fworn. 

Tiie  peremptory  challenges  of  the  prifoner  mull, 
however,  have  iome  reiifoiicible  boundary,  otherwife  he 
might  never  be  tried.  This  lealonable  boundary  is  fet- 
tled by  the  common  law  to  the  number  of  35  ;  that  is, 
one  under  the  nuniber  of  three  full  juries.  For  the  law 
judges,  that  35  are  fuily  iufiicieiit  to  allow  the  moll 
timoicus  man  to  challenge  through  mere  caprice  ;  and 
that  he  who  peremptorily  challenges  a  greater  number, 
or  three  lull  juries,  has  no  intention  to  be  tried  at  all. 
And  therefore  it  deals  witli  one  who  peremptorily  chal- 
lenges above  55,  and  will  not  rctrac^t  his  challenge,  as 
with  one  who  Hands  mute  or  refufes  his  tilal  ;  bv  fen- 
tenclng  him  to  the  fan  foil;:  et  dure  in  felony.  End  by 
attainting  him  in  treafon.  And  fo  the  law  Hands  at 
this  day  with  regard  to  treafon  of  any  kind.  But  by 
Hatute  22  Hen.  VHI.  c.  14.  (which,  with  regard  to 
felonies.  Hands  unrepealed],  no  perfon  arraigned  for 
felony  can  be  admitted  to  make  more  than  20  peremp- 
tory eiiallenges. 

CHAL0N3-suR-SA0NE,ar  ancieittown  of  France, 
in  Burgundy,  and  capital  of  the  Chalonnois,  with  a 
citadel  and  bifhop's  fee.  It  is  fealed  on  the  river 
Saone,   in  E.  Long.  5.  7.   N.  Eat.  41^.  47. 

CHAioNsSur-HL.nur,  a  large  epiicopal  town  of 
France,  in  C!>ampagne.  Il  carries  on  a  coniiderable 
trade  in  Hialloons  and  other  woollen  Huffs.  It  is  feated 
between  two  fine  meadows  on  the  rivers  Marnc,  Mau, 
and  Nan,  in  E.  Long.  4.  37.   N.  Lat.  48.  57. 

CHALONER,  Sir  Thomas,  a  Hatefman,  foldier, 


fome  danger  ;  but  having  many  powerful  friends,  he 
had  the  good  fortune  to  efcape.  Oa  the  acceffion  of 
Queen  Elizabeth,  he  appeared  again  at  court  ;  and  wati 
fo  immediately  dlHinguilhed  by  her  majeHy,  that  ihe 
appointed  him  ambalfador  to  the  emperor  Ferdinand  L 
being  the  Hrll  ambaffador  flie  noisinated.  His  co'ii- 
milllcn  was  of  great  importance  ;  and  tbe  queen  was 
fo  well  latisfied  with  his  conduft,  that  loon  a.'ter  his 
return,  file  fent  him  in  the  fame  capacity  to  Spain  : 
but  Sir  Thomas  was  by  no  means  fatished  with  this  in- 
Hance  of  her  majeHy's  confidence  ;  the  courts  of  Eng- 
land  and  Spain  being  at  tliis  time  extremely  diffatisli- 
ed  with  each  other,  he  forefaw  that  his  fituatlon  would 
be  very  dilagreeable,  and  fo  it  proved  ;  but  Elizabeth 
niiul  be  obeyed.  He  embarked  for  Spain  in  ij6l, 
and  returned  to  London  in  l  564,  in  ccnilequence  of 
a  requelt  to  his  fovereign,  in  an  elegy  written  in  imita- 
tion of  Ovid.  After  his  return,  he  relided  in  a  houfe 
built  by  hnnfelf  in  Clerkenwell  clofe,  where  he  died 
in  the  year  i  \6^,  and  was  buried  in  St  Paul's,  Sir 
William  Cecil  affilled  as  chief  mourner  at  his  fu- 
neral. 

So  various  were  the  talents  of  Sir  Thomas  Chalo- 
ner, that  he  excelled  in  every  thing  to  which  he  Sf). 
plied  himfelf.  He  made  a  confiderable  figure  as  a  poet. 
His  poetical  works  were  publifned  by  William  Malim, 
mailer  of  St  Paul's  fchool,  in  1579.  His  capital  work 
was  that  "  Or  refloring  the  Englilh  republic,  in  ten 
hooks,"  which  he  wrote  wlien  he  was  ambailador  in 
Spain.  It  is  remarkable,  that  this  great  man,  who 
knew  how  to  traalaCl  as  wtil  as  write  upon  the  moll 
important  affairs  01  Hates  and  kingdv^nis,  could  celeen  J 
to  conipofe  a  liiSionary  for  cb'ddren,  and  to  trar.fbte 
from  tl,e  Latin  a  book  0/ the  office  of  Servants,  merely 
tor  the  utility  of  the  iubjeds. 

C'liALONt.^,  Sir  Thomas,  the  younger,  though  in- 
conlijeiabie  as  an  autlior,  delerves  to  be  recorded  as  a 
flcLltul  naturalill,  in  an  age  wherein  natural  tiitlory  was 
very  little  underHood  in  this  or  any  other  country  ; 
and  particulaily  as  the  founoer  of  the  alum  works  in 
Yor.kihire,  which  have  Cncc  proved  fo  exceedingly  ad- 

vaf.t3t:eous 
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vjr.tageous  to  the  ci.inmLii.e  t>f  this  kiiijjcom. 
vias  t!,i- oi.ly  foil  of  Sir  Tliomas  Chalontr  meiitioned 
ill  the  laft  article,  and  was  born  in  the  year  i  550.  Be- 
ing very  young  at  the  time  of  his  Tuher's  death,  the 
lord  trcafurcr  Puiloigh,  taking  charge  of  hi;,  education, 
lent  him  ti>  St  Paul's  fthool,  and  afterwards  to  Mag- 
dalen college  in  Oxford,  where,  like  his  father,  he  dif- 
lovered  extraordinary  talents  for  Latin  and  Englifli 
poetry.      About   the  year   15SC,    he  made  the  tour  of 
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c.     The  term  c/iam  is  alfo  applied,   among  the     Cham 

amanim. 


Perlians,   to  the  ercat  lords  of  the  court,   and  the  co-  .  . 
vernors  01  provinces. 

Cham,  in  Geography,  a  town  of  the  Bavarian  pala- 
tinate, fituated  on  a  river  of  the  fame  name,  about 
2%  miles  norlh-ealtof  Ratilbon.  E.  Long.  13.  N.  Lat. 
49.   IT. 

CHAMA,  in  Zochigy,  a  genus  of  flicll  fifli  belong, 
ing  to  the  order  of  vermes  tellacese.     The  (hell  is  thick, 


Liirupe,  and   returned   to   England  before  1,84;  for      and  has  two  valves  ;   it  is  an  animal  of  the  oyfttr  kind. 
■;.,  .'...f  ,...-, „   i;„4  1  • f »  -.^_  .  ij  .  •    .1  _       X  •  r      •         .  •    _•   _Ti     ]-/i-    _    •(!_ 


)n  t!iat  year,  we  find  him  a  frequent  attendant  in  the 
court  of  Qj^iee.i  Elizabeth.  About  this  tinnc  he  mar- 
ried the  daughter  of  Sir  AVilliam  FleL-twood,  re- 
corder  of  London.  In  1591  he  was  knighted  ;  and, 
iome  time  after,  difeovered  the  alum  mines  on  hii 
cllale  at  Gifborough,  near  the  river  Tees  in  York- 
ihire  (a). 

Towards  the  Intter  end  of  the  queen's  reign,  Sir 
Thomas  vifilcd  Scotland  ;  and  returning  to  England  in 
the  retinue  of  King  JniTits  I.  found  fueh  fsvoi.r  in  the 
i'ght  of  his  majelly,  that  he  was  immediately  appoint- 
ed governor  to  Priuce  Kenry,  whom  he  conftantly  at- 
tended, and,  when  la's  royal  pupil  viilfed  Oxford,  WaS 
honoured  with  the  degree  cf  mafter  of  arts.  Inow  he 
v,as  employed  after  the  death  of  the  prince  is  net 
known.  Some  years  before  that  event,  he  nia.ried 
a  fecond  wife,  the  daughter  of  Mr  William  Blour.t  of 
London,  by  whom  he  had  fome  children,  tit  dVd  in 
the  year  16)  f,  and  was  buried  at  Chifvvick  in  Middle- 
lex.  His  elded  fon  William  was  created  a  baronet  in 
the  18. h  of  James,  anno  1640.  The  title  was  extiafl 
in  loi^i.  He  wrote,  i.  Dedication  to  LordBuileigh 
of  his  father's  poetical  works,  dated  1579.  2.  The 
virtue  of  nitre,  wherein  is  declared  the  fundry  cures  by 
the  fnme  effefted.      Lond.  1584,  410. 

CIIALYBEAT,  in  Medicine,  an  appellation  given 
to  any  liquid,  as  wine  or  w::ter,  impregnated  v.Mth  par- 
licks  of  iron  or  Heel.     See  Minlral  Waters. 

CH.ALYBES,  in  J.-uicnt  d'o^rnphy,  an  ancient 
people  of  the  Hither  Afu.  Their  fituatioii  is  differ- 
cntly  affigned  ;  Slrabo  placing  them  in  Paphlagonia, 
to  the  call  of  Synope  ;  A.polLnius  Rhodius  arid  Sle 
phanus,  on  the  eaft  of  the  Thermodon,  in  Pontus  ; 
called  Halizoncs,  by  Homer.  They  either  gave  their 
name  to,  or  look  it  trom,  their  iron  manufactures  (Xe- 
iiophon,  Val.  Flaccus),  their  only  fupport,  their  foil 
being  barren  and  ungratetul,  (Dioriyfius  Periegetes). 

CHAM,  or  Khan,  the  title  given  to  the  fovereign 
princes  of  Tartary. 

The  word,  in  the  Perfian,  f\gr.KiSi  mighly  lord ;  In 
the  Sclavonic.  er:fjeror.  Spevlingius,  in  his  diifeita- 
tion  on  the  Daiiifh  term  of  majejly,  letting,  ling,  tiiinks 
tl'.e  Tartarean  chc.m  may  be  well  derived  fniui  it  ;  ■add- 
ing, that  in  the  north  they  fay  Ion,  lot.mn,  louge,  kon- 


See  Veronica,  Botany/k^Vx. 
See  Teuct-ium,  Botany  In- 


Linusus  enumerates  \.\  fpecies,  principally  diltinguilh- 
ed  by  the  firnire  of  their  ihells. 

CHAMADE,  in  JVar,  a  certain  beat  of  a  drum, 
or  found  of  a  trumpet,  which  is  given  the  enemy  as  a 
fignal  to  i.iform  them  of  fome  propolitions  to  be  made 
to  the  comrnande.-,  either  to  capitulate,  to  have  leave 
to  bury  their  dead,  mske  a  truce,  or  the  like. —  Me- 
na"e  derives  the  word  from  the  Italian  chiamata,  ot  da- 
ma,:.   "  to  '-ry." 

CHAM^iDRYS. 

CHAM^PITYS. 

tiex. 

CHAMiEROPS.  See  Botany  Index. 
This  plant  the  Americans  call  thatch,  from  the  ufe 
to  which  the  leaves  are  applied. —  Under  the  name  of 
palmetm,  however,  Mr  Adanfon  defcribes  a  fpecies  of 
palm  which  grows  natirally  at  Senegal,  whofe  trunk 
rifes  from  qo  to  60  feet  in  heigr.t.;  from  the  tipper  end 
of  the  trunk  iffiies  a  bundle  of  leaves,  which,  in  turn- 
ing oiT,  form  a  round  head  :  each  leaf  reprefeuts  a  fan 
of  Hve  or  fix  feet  in  expaufion,  fupported  by  a  tail  of 
the  fame  length.  Of  thefe  trees  fome  produce  male 
flov.e.s,  wliich  are  coufeqr.ently  barren  ;  others  are  fe- 
male, and  loaded  wiih  fruit,  which  fucceed  each  other 
uninti^irupttdly  almoft.  the  whole  year  round.  The 
fruit  of  the  large  palmettos,  Mr  Adanfon  af&rms  to  be 
of  tlie  bicj'.iefs  of  an  oidinary  melon,  but  rounder  :  it  is 
enveloped  in  tvro  ilclns,  Z'.  tough  as  leather,  and  as  thick 
as  fcrong  parchment  ;  within  the  fruit  is  yellowiQi,  and 
full  of  tilaments  faP..ened  to  three  large  kernels  in  the 
middle.  The  negroes  are  very  foud  of  this  fruit, 
which,  when  baked  under  the  allies,  is  faid  to  tafte 
like  a  quince. 

CHAMANIM,  in  the  Jenilh  antiquities,  is  the 
Hebrew  name  fcr  that  which  the  Greeks  call  Pyreia  or 
Pyrateria  ;  and  St  Jerome  in  Leviticus  has  tranfLued 
fimulachra,  in  Ifaiah,  ikliibra.  Thefe  chamanim  were, 
according  to  Rabbi  Solomon,  idols  expofcd  to  the  fun 
upon  the  tops  of  houfes.  Abenezoa  fays  they  were 
portable  chapels  or  temples  made  in  the  form  of  cha- 
riots, in  honour  of  the  fun.  What  the  Greeks  call 
Pyreia  were  teaiples  ccnfecrated  to  the  fun  and  fire, 
wherein  a  perpetual  fire  was  kept  up.  They  were 
built  upon  eminences  ;  and  were  large  enclofures  with- 
out 


(a)  Sir  Tho!-  as,  during  his  refidence  in  Italy,  being  particularly  fond  of  natural  hiilory,  fpent  fome  time  at 
Puz/oli,  where  he  v\a!>  ve.y  aUeniivt  to  the  art  of  pro<iucing  alum.  This  attention  proved  infinitely  ferviceable 
to  liis  country,  though-of  no  great  benefit  to  hi.mfelf  or  his  family,  his  attempt  being  attended  with  much  ii- 
fieulty  and  exjjence.  It  was  begun  about  the  year  i&  o,  in  thevtign  of  Q_^cen  Elizabeth  ;  but  was  not  brought 
to  any  de^;xe  of  pei  feftiou  till  fjnie  time  in  the  reip^n  of  Charles  I.  by  the  affiilance  of  one  Ri.lfcl  a  V\'.u!oon, 
and  t  J.O  otiier  workmen  brought  trom  the  alum  works  at  Rocheile.  By  one  of  the  arbitrai-y  acls  of  Charles, 
it  was  then  dcei-ncd  a  mine  roy^d,  and  granted  to  Sir  Paul  Pindar.  The  long  pa;liam^nt  adjudged  jt  a  monopo- 
ly, and  juHiy  ullorcd  it  to  the  origijial. proprietors. 
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Chamatin  put  covering,  where  the  fun  was  worfliijjped.  The 
Giiebrts,  or  worfiilppcrs  of  lire,  in  Pv:rfia  ami  tlie  Ea(l 
Indies,  hive  ftill  thefe  Pyreia.  The  word  ch.uiinnim 
is  derived  from  Chaman,  wliieh  i"ii>iulicd  to  warm  or 
burn. 

CHAMARIN,  a  word  which  occurs  in  feveral 
phcts  of  the  Hebrew  Bible,  and  is  generiilly  tranflated 
\he  prkjls  cf  ike  idoh,  or  tht:  pri.Jls  a'al/M',/  in  Ihiti,  be- 
caufe  chamjr  fignifies  "  black,"  or  "  blacknefs."  St 
Jerome,  in  the  fccond  book  of  Kings,  renders  it  nrii- 
jpiccs.  In  Hofca  and  Zii'phaniah,  lie  Iranflatcs  it  aditui 
or  church- wardens.  But  the  beil  conicientators  are 
of  opiiuon;  that  by  this  word  we  arc  to  uiiderftand  the 
priL-its  of  the  ialfe  gods,  and  in  particular  the  woilhip- 
pers  of  fire  ;  becaufe  they  were,  as  they  fay,  drcfled 
in  black  ;  or  perhaps  the  Hebrews  gave  thera  this  name 
in  dcrifion,  becaufe,  as  they  were  continually  employed 
in  taking  care  about  the  fuel,  and  keeping  up  the  fire, 
thev  v'ere  always  as  black  as  fmiths  or  colliers.  We 
find  pviells,  among  thofe  of  Ifis,  cvWcilmclauephori,  that 
is  to  fay,  that  wear  black  ;  but  whether  this  may  be 
by  reafon  of  their  drefFiug  in  black,  or  whether  it  were 
becaufe  they  wore  a  certain  fhinitig  black  veil  in  the 
prdcefrions  of  this  goddefs,  is  not  certain.  Cuiriar, 
in  Arabic,  fignl'.ies  the  "  moon."  Ifis  is  the  fame 
deity.  Grotius  thirks  the  Roman  pricfts,  called  cami/!i, 
came  from  the  Hebrew  cjjanmrin.  Thofe  among  the 
heathens  who  facnficcei  to  the  infernal  gods  were  dreff- 
cd  in  black. 

CHAMBER,  in  building,  a  member  of  a  lodging, 
or  piece  of  an  apartment,  ordinarily  intended  for  lleep- 
ing  in  ;  and  called  by  the  Lati.is  ciihkulum.  The 
word  comes  from  the  Latin  camera  ;  and  that,  accord- 
ing to  Nicod,  from  the  Greek  xiiaocfrt,  I'ault  or  curve  ; 
the  term  chamlir  being  originally  confined  to  places 
arched  over. 

A  complete  apartment  is  to  conCll  of  a  hall,  anti- 
chair.ber,  chamber,  and  cabinet. 

Privy  CsriMBER.  Gentlemen  of  the  privy  chamber, 
are  fervants  of  the  king,  who  are  to  wait  and  attend 
o'A  him  and  the  queen  at  court,  in  thi-ir  diverfions,  J^c. 
'I'heir  number  Is  forty  eight,  under  the  lord  Chamber- 
lain, twelve  .of  whom  are  in  quarterly  waiting,  and  two 
of  thcfe  lie  in  the  privy  chamber. 

In  the  abfence  of  the  lord  chamberlain,  or  vice  cham- 
berlain, they  execute  the  king's  orders  :  at  corona- 
tions, two  of  them  perfouate  the  dukes  of  Aquitain 
and  Normandy  ;  and  fi::  of  them,  appointed  by  the 
Ijrd  chaa-iberlain,  attend  ambafladois  from  crowned 
heads  to  their  audiences,  and  in  public  entries.  The 
gentlemen  of  the  privy  chamber  were  iniliiutcd  bv 
Henry  VII. 

Chamblr,  in  PcUcy,  the  pl.ice  wliere  certain  af- 
fcmblics  are  held,  alfo  tlie  aiijeiiibiies  themftives.  Of 
thefe  fome  are  eilablinied  by  ,the  adminillratiun  of  juf- 
tice,  others  for  commercial  aflairs. 

Of  the  firft  kind  are,  I.  Star  chamber,  fo  called 
becaufe  the  roof  was  painted  with  ftars  ;  the  authori- 
ty, pywer,  and  juriluicb'on  of  which,  are  abfe;lnte!y 
.aboliihed  by  the  Itatute  17. Car.  I.  2.  Imperial  cham- 
ber of  Spire,  the  fupreme  court  of  judicatory  in  the 
empire,  ercdled  by  Maximilian  I.  'i'his  chamber  has 
a  right  of  judging  by  appeal  :  and  is  the  lad  rcfort  of 
all  civil  affairs  of  the  Hates  and  fubjcdls  of  the  cmtiire. 
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in   the   fame  manner   as  the  aullc  council  of  Vie'.ma.  C  hmii-r 

Neverthelefs   it    is   rcll rained  in  feveral  cafes  :   it  takes  k~-^ 

no  notice  of  matrimonial  caufes,  thefe  being  left  to 
the  pope  ;  nor  of  criminal  caufes,  which  either  belortg 
to  particular  princes  pr  towns  in  their  refpciitive  tern- 
torlcs,  or  are  cognizable  by  all  the  dates  of  the  empi.e 
in  a  diet.  By  the  treaty  of  Ofnaburg,  in  1648,  fifty 
anelTors  were  appointed  for  tlils  chamber,  whereof  2+ 
were  to  be  Proteltants,  and  26  Catholics;  befid'-s  five 
prefidents,  two  of  them  Proteilants,  and  the  red  Ca- 
tholics. 3.  Chamber  of  accounts,  a  f(;vere-gn  court  in 
France,  where  accounts  are  rendered  of  all  the  king's 
revenues,  inventories,  and  avowals  thereof  reglflered  ; 
oaths  of  fidelity  taken,  and  other  things  relating  to 
the  finances  tranfafted.  Tiiere  are  nine  in  France  : 
that  of  Paris  is  the  chief  ;  it  rcgiders  proclamations, 
treaties  of  peace,  naturalizations,  title-s  of  nobility,  &c. 
All  the  members  wear  long  black  gowns  of  velvet,  of 
falin,  or  damalk,  according  to  their  places.  ^.  Ec- 
clefiaftical  chambers  in  France,  which  judge  by  appeal 
of  dilTerences  about  colleding  the  tythes.  5.  Chamber 
of  audience,  or  grand  chamber,  a  jurifdic'lion  in  each 
parliament  of  France,  the  couufellors  of  which'  are 
called  Ji/^eurs,  or  judges,  as  thofe  cf  the  chamber  of 
iiiquells  are  called  raporlcurs,  reporters  of  procelfcs  by 
writing.  6.  Chamber  of  the  edicff,  or  miparty,  a  court 
eftabliihed  by  virtue  of  the  edicl  of  pacification  in  fi- 
vourof  thofe  of  the  reformed  religion.  This  chariiber 
is  now  fuppreflld.  7.  Apoftolical  chamber  of  Rome, 
that  wherein  affairs  relating  to  the  revenues  of  the 
church  and  the  pope  are  tranfaited.  This  council  con- 
fitls  of  th.e  cardinal  camerlinga,  the  governor  of  the 
rota,  a  treafurer,  an  auditoj-,  a  prefident,  one  advocate.- 
general,  a  folicitor-general,  a  commifiary,  and  twelve 
clerks,  8.  Chamber  of  London,  an  apartment  in  Guild- 
hall, wh.ere  the  city-money  Is  depofited. 

Of  the  lad  fort  are,  the  chambers  of  commerce  ;  tlie 
chambers  of  affurar.ce  ;  and  the  royal  or  f^-ndical  cha'm- 
bcr  of  booklVllers  in  France. 

r .  The  chamber  of  coma-.crce  is  an  afiembly  of  mer. 
chants  anc]  traders,  where  the  affairs  relatlr.g  to  trade 
are  treated  of.  Tli'ere  are  feveral  ellabllfhed  in  mod 
of  the  chief  cities  of  France  ;  and  in  our  own  country 
we  have  lately  feen  chambers  of  this  kind  crefted, 
particularly    in    London,     Edinburgh,  and  Glafp-ow. 

2.  Chamber  of  affurance  in  France,  denotes  a  focietv 
of  merchants  and  others  for  carrying  on  th-C  bufinefs 
of  infuring  :  but  in  Holland  it  fignifies  a  court  of  juf- 
tice,    where  caufes    relating    to  -iufurances  are  tried. 

3.  Chamber  of  bookfellers  in  Paris,  an  airembly  con- 
fiding  of  a  fyndic  and  ainftants,  eleded  by  four  dele- 
gat.-s.  Irom  the  printers,  and  twelve  from  the  book- 
fellers, to  -vifit  the  books  imported  from  abroad,  and 
to  fearch  the  houfes  of  fellers  (if  marbled  paper,  print- 
fellers,  and  dealers  in  printed  p;;per  for  hangings,  whu 
are  prohibited  from  keeping  any  letters  proper  for 
priiiting  books.  In  the  vifitation  of  books,  which 
ought  to  be  performed  by  three  perfor.s  at  lead  from 
am.on'g  the  fyndic  and  afiiftants,  all  libels  agaii;d  the 
honour  of  God,  and  the  welfare  of  the  date,  and  all 
books  printed  either  within  or  without  the  kingdom 
in  breach  of  their  regulations  and  privileges,  are  doj)t,. 
even  with  the  mcrchaiidircs  that  may  happen  to  be  in 
the  bales   with   fuch  libels  or  other  prohibited  books. 

Tbi 


C    H    A 


■Cfian  bcr, 

Ch  -tiei- 

lain. 


[     37^    1 


C    H    A 


The   Hays    appointed   for   this   cliamber   to   meet   are 
Tiicfilays   and    Fridays,  at  two  o'clock  in   the   after- 

,  IIOOU. 

Chamber,  in  military  affairs.  l.  Powder  cham- 
ber,  or  bomb  chamber  ;  a  place  funk  under  ground 
for  lioldinfj  the  powder,  or  bombs,  where  they  may 
be  out  of  danger,  and  fecured  from  the  rain.  2.  Cliam- 
ber  of  a  mine  ;  the  place,  mod  commonly  of  a  cubical 
form,  where  the  powder  is  coi. fined.  ^.  Chamber 
of  a  mortar  ;  that  part  of  the  chafe,  much  narrower 
than  the  rcfl  of  the  c)linder,  where  the  powder  lies. 
It  is  of  different  forms  ;  fometimcs  like  a  reverfed 
cone  ;  fometimes  globular,  with  a  neck  for  its  commu- 
i\ication  with  the  cylinder,  whence  it  is  called  a  bot- 
tled charrber  ;  but  moll  commonly  cylindrical,  that 
briiig  the  form  which  is  fiMind  by  experience  to  carry 
the  ball  to  the  grcatell:  diftance. 

CHAMBERLAIN,  an  officer  charged  with  the 
management  and  dircdtion  of  a  chamber.  SeeCwAM- 
EER,  in  pcllcy. 

There  are  aln:ioft  as  many  kinds  of  chamberlains  as 
chambers;  the  principal  whereof  are  as  follows: 

Lord  Chj^merlain  of  Great  Brilain,  the  fixth  great 
ofiicer  of  the  crown  ;  to  whom  belong  livery  and 
lodging  in  the  king's  court  ;  and  there  are  certain 
fees  due  to  him  from  each  avclibifliop  or  bilhop  when 
they  perform  their  hcniagc  to  the  king,  and  from  all 
peers  at  their  creation  or  doing  their  homage.  At 
the  coronation  of  every  king,  he  is  to  have  forty  tils 
of  crimfon  velvet  for  his  own  robes.  This  ofiicer,  on 
the  coronation  day,  is  to  bring  the  king  his  ftiirt,  coi.', 
and  wearing  clothes  ;  and  after  the  king  is  drefled,  he 
claims  bis  bed,  and  all  the  furniture  of  his  chamber, 
for  his  fees:  he  alfo  carries,  at  the  coronation,  the  coif, 
gloves,  and  linen,  to  be  ufed  by  the  king  on  that  occa- 
iion  ;  alfo  the  fword  and  fcabbard  ;  the  gold  to  be  of- 
fered by  the  king,  and  the  robes  i-oyal  and  crown  :  he 
drtfles  and  undrcffes  the  king  on  that  day,  waits  on 
him  before  and  after  dinner,  &c.  To  this  officer  be- 
longs the  care  of  providing  all  things  in  the  houfe  of 
lords,  in  the  time  of  parliament  ;  to  him  aifo  belongs 
the  government  of  the  palace  of  Wcllminfter  :  he  dif- 
pofes  likewifc  of  the  fword  of  flate,  to  be  carried  be- 
fore the  king,  to  what  lord  he  pleafes. 

The  great  chambeilain  of  .Scotland  was  ranked  by 
King  Malcolm,  as  the  third  great  officer  of  the  crown, 
and  was  called  Camerarlus  Domini  Regis.  Before 
a  treafurer  was  appointed,  it  was  his  duty  to  coUeft  the 
revenue  of  the  crown  ;  and  he  difburfed  the  money 
iiccefl'ary  for  the  lying's  expences,  and  the  mainienance 
of  the  king's  houfeholu.  From  the  time  that  a  trea- 
furer was  appointed,  his  province  was  limited  to  the 
boroughs  throughout  the  kingdom,  where  he  was  a 
lort  of  jullicegeneral,  as  he  had  ^  power  for  judging 
'of  all  crimes  committed  within  the  borough,  and  of 
the  crime  of  forcllalling.  He  was  to  bold  chamber, 
lain  avres  every  j ear.  He  was  fuj,rcme  judge;  nor 
could  any  of  his  decrees  be  qucftioncd  by  any  inferior 
judicatory.  His  fcr.ttnces  were  put  in  execution  by 
the  magiilrates  of  the  boroughs.  He  alfo  regulated 
the  price  of  provifions  w'lhin  the  borough,  and  the 
fees  of  the  workmen  in  the  mi[:t  heufe.  His  lalary 
was  only  20cl.  a-year.  The  iu'sllnefs. of  his  falary, 
nnd  his  great  powers,  had  no  doubt  been  the  caufes 
<jf,  in.ich  oppreffion  in  this  officer,  ai.d  the  chamber. 
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lain  ayre  was  called  rather  a  legal  robbery  than  a  court 
of  julticc  ;  and  when  the  combined  lords  feiztd  King 
James  VI.  Auguft  14  1582, and  carried  him  to  Ruth 
vcn  Caftle,  they  iifued  a  proclamation  in  the  king's 
name,  difcharging  tlie  chamberlain  ayres  to  be  kept. 
The  chamhtrlain  had  great  tecs  arifnig  from  the  pro- 
fits  of  efcheats,  fines,  tolls,  and  cuftoms.  This  office 
was  granted  heritably  to  the  family  of  Stuart  duke 
of  Lenox  :  and  when  their  male  line  failed,  King 
Charles  II.  conferred  It  in  like  rr!<-.nner  upon  his  natu- 
ral fon,  whom  he  created  dnke  of  Monmouth,  and  on 
his  forfeiture  it  went  to  the  duke  of  Lenox  ;  but  that 
family  furrendercd  the  office  to  the  crown  in  1703. 

L.'.rd  Cn/ii:r,Et(!.AiN  of  the  Honfelootd,  an  officer  who 
has  the  oveiiight  and  dnxftion  ot  all  officers  belonging 
to  the  king's  chambtrs,  except  the  precinct  o;  the 
king's  bedchamber. 

He  has  the  overfight  of  the  officers  of  the  wardrope 
at  ail  lu's  majedy's  houfcs,  ?nd  of  the  removing  v.ard- 
robes,  or  of  beds,  tents,  revels,  mufic,  comedians,  hunt- 
ing, meffengers,  &c.  retained  in  the  king's  fervice. 
He  moreover  has  the  overfight  and  direftion  of  the  fer- 
jeants  at  arms,  of  all  phyficians,  apothecaries,  furgeons, 
barbers,  the  king's  chnplains,  &c.  and  adminifters  the 
oath  to  all  officers  above  flairs. 

Other  chamberlains  are  thofe  of  the  king's  court 
of  exchequer,  of  North  'Wales,  of-Chellcr,  of  the  city 
of  London,  .f-je.  in  whieii  cafes  this  officer  is  generally 
the  receiver  of  all  rents  and  revenues  belonging  to  the 
place  whereof  he  is  ciiamberlain. 

In  the  exchequer  there  are  two  chamberlainr,  who 
keep  a  controlment  of  the  pells  of  receipts  and  exitus, 
and  have  certain  keys  of  the  treafury,  records,  &c. 

Ck/imt,eklaih  of  Lotdun  keeps  the  city  money, 
which  is  laid  up  in  the  chamber  of  London  :  he  alfo 
pircfides  over  the  affairs  of  maftcrs  and  apprentices,  and 
makes  free  of  the  city,  £:c. 

His  office  lalls  only  a  year  ;  but  the  cuftom  ufually 
obtains  to  rc-clioofe  the  fame  perfon,  unlcfs  charged 
with  any  mil  demeanour  in  his  office. 

CHAMBERLAYNE,  Edward,  defcended  from 
an  ancient  family,  was  born  in  Glouccfierfliire  1616, 
and  made  the  tour  of  Europe  during  the  dittradlions 
of  the  civil  war.  After  the  Reltoration,  he  went  as 
Iccretai-y  with  the  earl  of  Carllfle,  who  carried  the  or- 
der of  the  Garter  to  ih.e  king  of  Sv/eden  ;  was  ap- 
pointed tutor  to  the  duke  of  Grafton,  natural  fon  of 
Charles  II.  and  was  afterwards  pitched  on  to  inilruft 
Prince  George  of  Denmai  k  in  the  Englifh  tongue.  He 
died  in  1703,  and  was  buried  in  a  vault  in  Chelfea 
churchyard  :  his  monumental  infcription  mentions  fix 
books  of  his  writing  ;  and  that  he  was  fo  defirous  of  do- 
ing fervice  to  pofterity,  that  he  ordered  fomc  cpies  of 
his  books  to  be  covered  with  vs.ix,  and  burieri  with 
him.  That  work  by  which  he  is  bell  known,  is  his 
An^lis  Notilijf,  or  the  prefnl  State  rf  England y  which 
has  bcfu  often  fince  printed. 

Chamberlayne,  fohn,  fon  to  the  author  of  "  The 
Prefent  Slate  ot  England,"  and  continuator  ot  that  ufe- 
fiil  work,  was  adiriitted  into  iVinity  College,  Ontord, 
t6Sy  ;  but  it  doth  not  n[ipear  that  he  took  any  degree. 
L-lide  the  Continuation  jull  mentioned,  he  was  author 
of  "  DifTertations  hiflorical,  critical,  theological,  and 
moral,  on  the  mcll  memorable  events  of  the  Old  and 
New  Tellaments,  with  Chronological  Tables  ;"    one 
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ChambcnY,  vol.  folio  ;  and  trandated  a  variety  of  wo:-ks  from  the 
Chambers.  jTrencli,  Dutch,  and  other  languages.  Hf  likewifc 
was  F.  R.  S  and  comiminicated  lonie  pieces,  infcrted 
in  the  Philofophical  Traufadions.  It  was  faid  of  him 
that  he  uudeftood  fixteen  languages  ;  but  it  is  certain 
that  he  was  mafterof  the  Greek,  Latin,  French,  High 
and  Low  Dutch,  Portugnefe,  and  Italian.  Tliough 
he  was  qualified  for  employment,  he  had  none  but  that 
of  gentleman  ulher  to  George  prince  of  Denmark. 
After  a  ufeful  and  well-fpent  life,  he  died  in  the  year 
1724.  He  was  a  very  piaus  and  good  man,  and  ear- 
nell  in  promoting  the  advanctintnt  of  religion,  and  the 
intereft  of  true  Chriftianity ;  for  which  purpofe  he  kept 
a  large  correfpondence  abroad. 

CHAMBERRY,  aconfidcrable  and  populous  town 
of  Italy,  in  tiavoy,  with  a  caHle.  It  is  capital  of  the 
tiuchy,  and  «ell  built,  but  has  no  fortifications.  It  is 
watered  by  feveral  dreams,  which  hare  their  fources 
in  tit  Martin's  hiil,  and  run  tlirough  ftveral  of  the 
ftreets.  There  are  piazzas  under  moft  part  of  the 
houfes,  where  people  may  walk  dry  in  the  worft  wea- 
ther. It  hath  large  and  handfome  fuburbs;  and  in  the 
centre  of  the  town  is  the  royal  palace.  Tlie  parlia- 
ment meet  here,  which  is  compofed  of  four  prcfidents, 
and  a  pretty  large  number  of  ler.ators,  being  the  fu- 
preme  tribunal  of  the  whol>^  duchy.  The  principal 
■church  is  .St  Leger,  and  the  Jefuits  college  is  the  moil 
magnificent  of  all  the  monafteries.  E.  Long.  5.  50. 
N.  Lat.  45.  25. 

CHAMBERS,  David,  a  .Scots  hiilorian,  prieft, 
and  lawyer,  was  born  in  the  (hire  of  Rofs,  about  the 
year  15^0,  and  educated  in  the  univerfity  of  Aber- 
deen. From  thence  he  went  to  France  and  Italy, 
where  he  continued  fonie  time,  p;iiticularly  at  Bou- 
logne, where,  in  1556,  he  was  a  p-upil  of  Marianus 
Sozenus. 

After  his  return  to  Scotland,  he  was  appointed,  by 
Queen  Mary,  parfon  of  Suddy  and  chancellor  of  Rofs. 
He  was  foon  after  employed  in  digeftuig  the  laws  of 
Scotland,  and  was  principally  ctmccriied  in  publifiiing 
the  afts  of  parliament  of  that  kingdom  liy  authority 
in  I  i;66.  He  was  alfo  appointed  one  of  tlie  lords  of 
fefliun,  and  continued  her  majefty's  faithful  fervant 
till  her  declining  fortune  obliged  htr  adherents  to  fetk 
for  refuge  in  other  kingdoms.  Chambers  went  firll 
to  Spain,  where  he  was  gracioufly  received  by  Kiiig 
Philip  ;  and  thence  he  travelled  to  Paris,  where  he 
was  no  lefs  kindly  received  by  Charles  IX.  of  that 
kingdom,  to  whom,  in  157^,  he  prefeiittd  his  hidory 
of  Scotland,  Sec.  He  died  at  Paris  in  the  year  1592, 
much  regretted  (fays  Mackenzie)  by  all  who  knew 
him.  His  writings  weie  chiefiy  calculated  to  affill 
his  royal  millrefs,  and  to  extol  the  vvifdom  of  the  Scots 
nation. 

Chambers,  Ephralm,  author  of  the  Scientific 
Diftionary  which  goes  under  his  name,  was  born  at 
Milton,  in  the  county  of  Wellmoreland.  His  parents 
were  diffentcrs  of  the  Prclby  tiirian  perfuafion  ;  and  his 
education  no  other  than  that  common  one  which  is  in- 
tended tu  qualify  a  youth  tor  trade  and  commerce. 
When  he  b;;came  of  a  proper  age,  he  was  put  appren- 
tice to  Mr  Senct  the  globe-maker,  a  bufincfs  which' 
is  connefted  with  literature,  and  cfpecl;illy  with  aftro- 
nomy  and  geography.  It  was  during  Mr  Chambers's 
refidence  with  this  ikilful  mechanic,' that  he  contiafled 
Vol,  V.  Pait  I. 


that  tade  for  fcience  and  learning  wly'ch  accompanied  Chaml1c^s. 
him  through  h'fe,  and  direftid  all  his  pnrfuite.  It  was  -  >  ' 
even  at  this  time  that  he  formed  the  defign  ot  his 
grand  work,  the  "Cyclopajdia  ;"  and  fume  of  the  firtl 
articles  of  it  were  written  behind  the  counter.  Ha- 
ving conceived  the  idea  of  fo  great  an  undertaking,  he 
juftly  concluded  that  the  execution  of  it  would  not 
confill;  \v\\\i  the  avocations  of  trade  ;  and  therefore  he 
quitted  Mr  Senex,  and  took  chambers  at  Gray's  Inn, 
where  he  chiefly  refided  during  the  red  of  his  days. 
The  firft  edition  of  tlic  Cycloptdia,  which  was  tlic  re- 
fult  of  many  years  intenfe  application,  appeared  in 
I  728,  in  two  vols  folio.  It  was  publidied  by  fubfcrip- 
tion,  the  price  being  4  1.  4  s.  ;  and  the  lill  of  fubfcribers 
was  very  refpeftable.  The  dedication,  which  was  to 
the  king,  is  dated  Odlober  1  ;.  J  727.  The  reputation 
that  Mr  Chambers  acquired  by  his  execution  of  this 
undertaking,  procured  him  the  honour  of  being  elect- 
ed F.  R.  S.  November  6.  1729.  In  lefs  than  ten  years 
time  a  fecond  edition  became  necefl'ary;  which  accord- 
ingly was  printed,  witli  coiretlions  aiid  additions,  in 
17:58  ;  and  was  followed  by  a  third  the  very  next 
year. 

Although  the  Cyclopaedia  was  the  grand  bufinefs  of 
Mr  Chambers's  lite,  and  may  be  regarded  as  almoll 
the  fole  foundation  of  his  fame,  his  attention  was  not 
wholly  confined  to  this  undertaking.  He  was  con- 
cerned in  a  periodical  publication,  entitled,  "  The 
Literary  Magazine,"  which  was  begun  in  17^5.  In 
this  work  he  wrote  a  variety  of  articles,  and  particu- 
larly a  review  of  Morgan's  "J»Ioral  Philofophy." 
He  was  engaged  likewife,  in  conjunClion  with  Mr 
John  Martyn,  F.  R.  S.  and  profeffor  of  botany  at 
Cambridge,  in  preparing  for  the  prcfs  a  tranllation  and 
abridgment  of  the  "  Philofophical  Hidory  and  Me- 
moirs of  the  Royal  Academy  of  Sciences  at  Paris,  or 
an  Abridgment  of  all  the  Papers  relating  to  Natural 
Philofophy,  which  have  been  publidied  by  the  Mem- 
bers of  that  illuftrious  Society."  This  undertaking, 
when  completed,  was  comprifed  in  five  volumes,  8vo, 
which  did  not  appear  till  ;  742,  fome  time  after  onr 
author's  deceafe,  when  they  were  publidied  under  the 
joint  names  of  Mr  Martyn  and  Mr  Chambers.  Ml' 
Martyn,  in  a  fubfequent  publication,  hath  paifed  a  fe- 
vere  cenfure  upon  the  (hare  which  hia  ftllow-labouicr 
had  in  the  abridgment  cf  the  Parifian  papers.  Tlic 
only  work  befides,  that  we  find  aferibed  to  Mr  Cham- 
bers, is  a  tranflation  of  the  JtfuiVs  Perfpetl'i've,  tiom 
the  French  ;  which  was  printed  in  410,  and  hath  gone 
through  feveral  editions.  Mr  Chambers's  clofe  and  un- 
remitting attention  to  his  dudies  at  length  impaired  his 
health,  and  obliged  him  occafionally  to  take  a  lodging 
at  Canonbury  house,  Iflington.  This  not  having  gicat- 
ly  contributed  to  his  recovery,  he  made  an  excuifion 
to  the  fouth  of  France,  but  did  not  reap  that  benefit 
from  it  which  he  had  himfelf  hoped,  and  his  friends 
widied.  Returr.ing  to  England,  he  died  at  Canonbu- 
ry-houfe,  and  was  burled  at  Welhnlniler  ;  where  the 
following  infcription,  written  by  liunfelt',  is  placed  on 
the  north  fide  of  the  cluiilers  of  the  Abbey  ; 

Multis  jjervulgatis, 
P^ucis  notus  ; 
Qui  vjtam,  inter  lucem  et  umbram, 
Ncc  eruditus,  necidiota, 

3  B  Literii 


C     H     A  [     3- 

eh.im'jie  I^iten's  dcditiis,  tnnfcgit  ;   fed  ut  homo 

II  Qui  luimaiii  nihil  a  ft  allenum  piitat. 

^  Chair.os.  Vita  fimul,  et  labovlbus  fimft-us, 

'  Hie  reqiiiefcere  volliit, 

EpHRAtM  Chambers,  R.  S.  S. 

Obiit  XV  Mail,    MDCCXL. 

After  the  author's  death  two  more  editions  of  his 
Cvclopsdia  were 'piihlifhed.  A  fwpplemenr,  which 
extended  to  two  voUimes  more,  was  afterwards  com- 
piled :  and  in  the  year  i  778  was  publiflied  an  edition 
of  both,  incorporated  into  one  alphabet,  by  Dr  Rees, 
which  was  completed  in  four  volumes  folio.  Another 
edition  which  is  now  (1803)  going  on,  and  is  to  ex- 
tend to  20  vols.  410,  has  been  undertaken  by  the  fame 
gentleman. 

CHAMBRE,  Martin  Cureau  df.  la,  phyficFan 
jn  ordinary  to  the  French  king,  was  diftinguifhed  by 
his  kuowledge  in  medicine,  philofophy,  and  polite  learn- 
ing. He  was  born  at  Mans,  and  was  received  into  the 
French  academy  in  1635,  and  afterwards  into  the  aca- 
demy of  fciences.  He  wrote  a  grea.  number  of  works  ; 
the  principal  of  which  are,  i.  The  characters  of  the 
paffions.  2.  The  art  of  knowing  men.  3.  Ontheknow- 
ledge  of  beafts,  kc.     He  died  at  Paris  in  1669. 

CHAMELEON..  See  Lacerta,  ERPtroLOGY 
Index. 

CHAMFERING,  in  ^r Jj//f3«n?,  a  phrafe  ufed  for 
cutting  any  thing  aflope  on  the  under  fide. 

CH'iMIER,  Daniel,  an  eminent  Proteftant  di- 
vine, born  in  Dauphiny.  He  was  many  years  preach- 
er at  Montellimart  ;  from  whence  he  went  in  161  2  to 
Montaubon,  to  be  profcflbr  of  divinity  in  that  city,  and 
■was  killed  by  a  cannon  ball  during  the  fiege  in  162 1. 
The  moft  confiderable  of  his  works  is  his  Panjlratia  Ca- 
tholics, or,  "  Wars  of  the  Lord,"  in  four  volumes  folio; 
in  which  he  treats  very  learnedly  of  the  conti-overfies 
between  the  Proteftants  and  Roman  Catholics. 

CHAMOIS,  or  Chamois  goat,  in  Zoology.  See 
Capra,  Mammalia  Index. 

CHAMOMILE.    See  Anthf.mis,  Botavy  Index. 
CHAMOS,  or  Chemosh,  the  idol  or  god  of  the 
Moabites. 

The  name  of  chamos  comes  from  a  root  which,  in 
.  Arabic,  fignifies  to  make  hafle  ;  for  which  reafon  many 
believe  Chamos  to  be  the  fun,  whofe  precipitate  courfe 
,  might  well  procure  it  the  name  of  fwift  or  fpeedy. 
Others  have  confiMnded  Chamos  with  the  god  Mammon, 
adorird  not  only  in  Libya  and  Egypt,  but  alfo  in  A- 
rabid,  E;hiop!a,  and  the  Indies.  Macrobins  fliows 
that  Hammon  was  the  fun  ;  and  the  horns,  with  which 
he  was  reprefentcd,  denoted  his  rays.  Calmet  is  of 
opinion  that  the  god  Hamonus,  and  Apollo  Chomeus, 
jneiitioned  by  Strabo  and  Ammianus  Marcellinus,  was 
the  very  fame  as  Chamos  or  the  fun.  Thefe  deities 
■were  worfliipped  in  many  of  the  eaftern  provinces. 
Some  who.  go  upon  the  refemblance  of  the  Hebrew 
term  chamos  to  that  of  the  Greek  comos,  have  believed 
Chamos-to  fignify  the  god  Bacchus,  th«  god  of  dvunk- 
enncfs,  according  to  the  fignification  of  the  Greek 
eomos.  St  Jerome,  and  with  him  mod  other  interpre- 
ters, take  Chamos  and  Peor  for  the  fame  deity.  But 
jt  feenis  that  Baal  Peor  was  the  fame  as  Tammuz  or 
Adonis ;  fo  that  Chamos  must  be  the  god  whom  the 
heathens  call  the  fun. 
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CHAMOITNI,  one  of  the  elevated  va'leys  of  the  Chamouni, 

Alps,  fitnated  at  the  foot  of  Mount  Blam;.     See  Alps    v~~-' 

and  Blanc. 

Tlic  firll  Grangers  whom  a  curiofityto  vifit  the  gla- 
ciers drew  to  Chamouni(M.  Sauflure  obfervcs),  certain- 
ly confidered  this  vailey  as  a  den  of  robbers  ;  for  they 
came  armed  cap-a-pee,  attended  with  a  troop  of  do- 
meftics  armed  in  the  fame  manner  :  they  would  not 
venture  into  any  honfe  ;  they  lived  in  tents  which  they 
had  brouglit  along  with  them;  fires  were  kept  burning, 
and  centinels  on  guard,  the  whole  night  over.  It  was 
in  tilt' year  1741  that  the  celebrated  traveller  Pocock, 
and  another  Englifli  gentleman  called  VVyndham,  un- 
dertook tills  iiiterelling  journey.  It  is  remembered  by 
the  old  men  of  Chamouni,  and  they  Hill  laugh  at  the 
fears  of  the  travellers,  and  at  their  unneceffary  precau- 
tious. For  20  or  3  1;  years  after  this  period,  the  journey 
was  made  but  feldom,  and  then  chiefly  by  Englilh- 
men,  who  lodged  with  tlie  curate  :  for,  when  I  was 
there  in  1760,  and  even  for  four  or  five  years  after- 
wards, there  was  no  habitable  houfe  except  one  or  tw6 
miferable  inns,  like  thofe  in  villages  that  are  little  fre- 
quented. But  now  that  tliis  expedition  has  gradually 
become  fo  fadiionable,  three  large  and  good  inns,  which 
have  been  fucceifivcly  built,  are  hardly  fufficient  t<D  con- 
tain the  travellers  that  come  during  the  iummer  from 
all  quarters. 

This  coilcourfe  of  ftrangers,  and  the  money  they 
leave  behind  them  at  Chamouni,  have  lomewhat  affeA- 
ed  the  ancient  fimpllclty  of  the  inhabitants,  and  eveiv 
the  purity  of  their  manners.  Nobody,  however,  has 
any  thing  to  fear  from  them  :  the  mod  inviolable  fide- 
lity is  obferved  with  refpeCl  to  travellers;  they  are  only 
cxpofed  to  a  few  importunate  folicitations,  and  fomc 
fmall  artifices  dldlated  by  the  extreme  eagernefs  with 
which  the  laliabltants  offer  their  fervices  as  guides. 

The  hope  of  obtaining  this  employment  brings  to- 
gether, round  a  traveller,  almofl  all  the  men  in  every 
village,  through  which  he  paffes,  and  makes  him  believe 
that  there  are  a  great '♦.nany  in  the  valley  ;  but  there 
are  very  few  at  Chamouni  in  fummer.  Curlofity,  or 
the  hope  of  making  money,  draws  many  to  Paris  and 
into  Germany  :  befides,  as  the  Ihepherds  of  Chamouni 
have  the  reputation  of  excelling  in  the  making  of 
cheefe,  they  are  in  great  /requeft  in  tl'.e  Tarentalle,  in 
the  valley  of  Aofte,  and  even  at  greater  diftances  ;  and 
they  receive  there,  for  four  or  five  months  in  fummer, 
very  confiderable  wages.  Thus  the  labours  of  the  field 
devolve  almoll  entirely  on  the  women,  even  fuch  as  in 
other  countries  fail  folely  on  the  men  ;  as  mowing, 
cutting  of  wood,  and  thradiing  :  even  the  animals  of 
the  fame  fex  are  not  fpaied,  for  the  cows  there  are  yok- 
ed in  the  plouglis 

The  only  labours  that  belong  exclnfively  to  the  men 
are  the  feeking  for  rock  cryftal  and  the  chafe.  Hap- 
pily they  are  now  lels  employed  than  formerly  in  the 
firft  of  thefe  occupations  ;  I  fay  happily,  for  many  of 
them  perilhcd  In  this  purfuit.  The  hope  of  enriching 
themfelves  qviickly  by  the  difcovery  of  a  cavern  filled 
with  fine  cryftals,  was  fo  powerful  a  motive,  that  they 
expofed  themfelves  in  the  fearch  to  the  moil  alarming 
dann-ers ;  end  hardly  a  year  paffed  without  fome  of  them 
perlfliing  In  the  fnows,  or  among  the  precipices. 

The  principal  indication  of  the  grottoes,'  or  cryft'il 
ovens  as  they  are  here  called,  are  veins  of  quarts,  which 

..appear 
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Clianiciiiii.  appear  on  tlie  omfi'.le  of  the  rocks  of  granite,  or  of  the 
*  laminattHl  rock.  Tliefe  white  veins  are  feen  a  a  dif- 
tance,  and  often  at  gteat  heights,  on  vertical  and  inac- 
cefT.ble  places.  The  adventurers  endeavour  to  arrive 
at  thcfe,  either  by  fabricating  a  road  acrofs  the  rocks, 
or  by  letting  themfelves  down  frotri  above  fiifpended  by 
ropes.  When  they  reach  the  place,  they  gently  ftril;e 
the  rock  ;  and  if  the  ilone  returns  a  hollow  found,  thty 
endeavour  to  open  it  with  a  hammer,  or  to  blow  it  up 
with  powder.  This  is  the  principal  metliod  of  fcarch- 
ing :  but  young  people,  and  even  children,  often  go  in 
queft  of  thefe  cvyllals  over  the  glaziers,  where  the  recks 
have  lately  fallen  down.  But  whether  they  conlidcr 
thefe  mountains  as  nearly  exhauftcd,  or  that  the  quan- 
tity of  cryftal  found  at  Madagafcar  has  too  much  lower- 
ed the  price  of  this  foffil,  there  are  now  but  few  peo- 
ple that  go  in  fearch  of  it,  and  perhaps  there  is  not  a 
ibigle  perfon  at  Chamouni  that  makes  it  liis  only  oc- 
cupation. They  go  however  occafionally,  as  to  a  par. 
ty  of  pleafure. 

But  the  chafe  of  the  chamf>-i3  goat,  as  dangerous, 
and  perhaps  more  fo  than  the  feeking  for  cryftal,  ftill 
occupies  many  inhabitants  of  the  mountain?,  and  car- 
ries off,  in  the  flower  of  their  age,  many  men  whcfe 
lives  are  raoft  valuable  to  their  families.  And  when 
vi'e  are  informed  how  this  chafe  is  carried  on,  we  will 
be  aftonilhed  that  a  courfe  of  life,  at  once  fo  laborious 
and  perilous,  fhould  have  Irrt^flible  attraftions  for  thofe 
who  have  been  accuftomed  to  it. 

The  chamois  hunter  generally  fets  out  in  the  night, 
that  he  may  reach  by  break  of  day  the  moH  elevated 
paftures  where  the  goats  come  to  feed,  before  they  ar- 
rive. As  foon  as  he  difcovers  the  place  where  he  hopes 
to  find  them,  he  furveys  it  with  his  glafs.  If  he  finds 
rone  of  them  there,  he  proceeds,  always  afcending  ; 
whenever  he  defcries  any,  he  endeavours  to  gefSbove 
them,  either  by  dealing  along  fome  gully,  or  getting 
behiLid  fome  rock  or  eminence.  When  he  is  near 
enough  to  diftlnguifh  their  horns,  which  is  the  mark 
by  which  he  judges  of  the  diftance,  he  reRs  his  piece 
on  a  rock,  takes  his  aim  with  great  compofure,  and 
rarely  mifTes.  This  piece  is  a  rifle-barrelled  carabine, 
into  which  the  ball  is  thruft,  and  thefe  carabines  often 
contain  two  charges,  though  they  have  but  one  barrel  ; 
the  charges  are  put  one  above  another,  and  are  fired  in 
fucctfllon.  If  he  has  wounded  the  chamois,  he  runs 
to  his  piey,  and  for  fecuriiy  he  hamftrings  it  ;  then  he 
confiders  his  way  home  :  if  the  road  is  difficult,  he 
fl{ins  the  chamois,  and  leaves  the  carcafs  ;  but,  if  it  is 
prafticahle,  ht-  throws  the  animal  on  his  {boulders,  and 
~  bears  him  to    his  viSla^'e,   though   at  a  great  diftance, 

and  often  over  Irlghtful  precipices  :  he  feeds  his  fami- 
ly with  the  flefli,  which  is  excellent,  efpe"cially  when 
the  creature  is  young  ;   and  he  dries  the  Ikins  for  fale. 

But  if,  as  is  the  moft  common  cale,  the  vigihnt 
chamois  perceives  the  approach  of  the  hunter,  he  im 
mediately  takes  flight  among  the  glacicts,  through  the 
fnows,  and  over  the  molt  precipitous  rocks.  Ii  i'*  par- 
ticularly difficult  to  get  near  theie  animals  when  there 
are  fevcral  together  ;  for  then  one  of  them,  while  the 
reft  are  feeding,  ftands  as  a  centinel  on  the  point  of 
feme  rocki-that  commands  a  view  of  the  aveiiues  lead- 
ing "q  the  pafture  ;  and  as  foon  as  he  perceives  any 
objeft  of  alarm,  he  utters  a  fort  of  hifs  ;  at  which  the 
others  iuft.anlly  gather  round  him  to  judge  for  ihem- 
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felves  of  the  nature  of  the  dangerl  if  it  i»  a  wild  bead,  riianinimi. 
or  a  hunter,    the  moft.  experienced  puts  himfelf  at  the  » 

he  d  of  the  flock,  and  away  ihey  fly,  ranged  in  a  line, 
to  ihe  m*'ft  inaccefiible  retreats. 

ft  is  here  that  the  fatigues  of  the  hunter  begin  ;  in- 
ftirated  by  his  paflion  for  the  chafe,  he  is  infenfibk  to 
da  gcr  :  he  pafl'es  over  fnows,  without  thinking  of  the 
horrid  precipices  they  conceal  ;  he  entangles  himfelf 
among  the  moft  dangerous  jaths,  and  bounds  from 
rO'-k  to  rock,  without  knowing  how  he  is  to  return, 
Ni<jht  often  furprifcs  him  in  the  midft  of  his  purfuit  ; 
but  he  does  not  for  that  reafon  abandon  it  ;  he  hopes 
that  the  fame  caufe  will  arreft  the  flight  of  the  cha- 
mois, and  that  he  will  next  morning  overtake  them. 
Thus  he  pafTes  the  night,  not  at  the  foot  of  a  tree, 
like  the  hunter  of  the  plain  ;  not  in  a  grotto  foftly 
reclined  on  a  bed  of  mofs  ;  but  at  the  foot  of  a  roclc, 
and  often  on  the  bare  points  of  ftiattered  fragments, 
without  the  fmalleft  flicker.  There,  all  alone,  with- 
out fire,  without  light,  he  draws  from  his  bag  a  bit  of 
cheefe,  with  a  morfel  of  oaten  bread,  which  make  his 
common  food  ;  bread  fo  dry,  that  he  is  fometimes  obli- 
ged to  break  it  between  two  ftunes,  or  with  the  hatchet 
he  carries  with  him  to  cut  out  fteps  in  the  ice.  Ha- 
ving thus  made  his  folitary  and  frugal  repaft,  he  puts 
a  ftone  below  his  head  for  a  pillow,  and  goes  to  fleep, 
dreaming  on  the  route  which  the  chamois  may  have 
taVen.  ,  But  foon  he  is  awakened  by  the  frefhnefs  of 
th  morning  ;  he  gets  upj  benumbed  with  cold  ;  fur- 
veys the  precipices  which  he  mnft  traverfe,  in  order  to 
overtake  his  game  ;  drinks  a  little  brandy,  of  which  he 
is  always  provided  with  a  fmall  portion,  and  fets  out  to 
encounter  new  dangers.  Hunters  fometimes  remain  in 
thcfe  folitudes  for  feveral  days  together,  during  which 
time  their  families,  their  unhappy  wives  in  particular, 
experience  a  ftate  of  the  moft  dreadful  anxiety  :  they 
dare  not  go  to  reft  for  fear  of  feeing  their  huft)ands  ap- 
pear  to  them  in  a  dream  ;  for  it  is  a  received  opinion 
in  the  country,  that  when  a  man  has  periftied,  either 
in  the  fnow,  or  on  fome  unknown  rock,  he  appears  by 
night  to  the  perfon  he  held  moft  dear,  defcribes  the 
place  that  proved  fatal  to  him,  and  requefts  the  per- 
formance of  the  laft  duties  to  his  corpfe. 

"  After   this   piflure   of  the   life    which   the   cha-  l^'oya^u 
mois  hunters  lead,   could  one   imagine  that  this  chafe''""  '' 
would  be  the  objeft   of    a    paffion    abfiilutely    unfur-  ;i/"),f,J' 
mountable  ?    I  knew  a  well  made,  handfonie  man,  whoA^f,  ti.m. 
had  juft  married  a  beautiful  woman  : — '   My  grand-iii. 
father,  .faid  he  to  me.   loft  his  fife  in  the  chafe  ;   fo  did 
my  father  ;  and  I  am  perfuaded  that  I  too  fllall  die  in 
the  fame  manner  ;  this  bag   which    I  carry   with  me 
when  I  hunt   1  call  my  grave  clothes;  fi-r  I  am  fure  I 
will  have  no  other  ;  yet.   if  you   fhould" 'offer  to  make 
my   fortune  on   condition  of  abandoning  the  chafe  of 
the   chamois,    I   could   not   confent.'       I   made   fome 
excurfions  on  the   Alps  with  this  man  :   His  ftrength 
and  addrefs  w*re  aftonifhing  ;    but  his  temerity  was 
greater   than    his    ftrength  ;   and   1   have  heard,   that 
two  years  afterwards,  he  miffed  a   ftep  on   the  brink 
of  a  precipice,  and  met  with  the  fate  he  had  expeft- 
ed. 

"  The  few  who  have  grown  old  in  this  emplo)ment 

bfar  upon  their  faces  the  marks  of  the  lives  tl.ty  have 

lei  .     A  favage  look,  foncthing  in  it  haggard  and  wild, 

makes  them  be  known  in  the  midft  of  a  crowd,  even 

3  B  2  when 
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QiaiTiou:'.!.  when  they  are  not  in  their  hunting  drefs.     And  un- 
'  doubtedly  it  is  this  ill  look  which  makes  fome  fuper- 

ftitious  peafants  believe  tliat  they  are  forcerers,  that 
they  have  dealings  with  the  devil  in  their  i'olitndes, 
and  that  it  is  he  who  throws  them  down  the  rocks. 
What  then  can  be  the  paffioiiate  inducement  to  this 
courfe  of  lite  ?  It  Is  not  avarice,  at  leall  it  is  not 
an  avarice  confident  with  reaffin  :  the  moft  beautiful 
chamois  is  never  worth  more  to  the  perfon  that  kills 
it  than  n  dozen  of  francs,  even  inclu<ling  the  value  of 
its  fledi  :  and  now  that  the  number  ii!  fo  much  dimi- 
niflied,  the  time  loll  before  one  can  be  taken  is  much 
more  ijian  its  value.  But  it  is  the  very  dangers  that 
attend  the  purfuit,  thofe  alternutions  of  hope  and  fear, 
the  continual  agitation  and  exercife  wliieh  thcfe  emo- 
tions produce  in  the  mind,  that  iulligate  the  hunter: 
thev  animate  him  as  they  do  the  gamciler,  the  warrior, 
the  failor,  and  even  to  a  certain  degree,  the  naturalift 
of  the  Mps  ;  whofc  life,  in  fome  meafure,  pretty  much 
refembles  that  of  the  hunter,  whofe  manners  we  have 
defcribcd  " 

But  there  is  another  hind  of  hunting,  which  is  nei- 
ther dtngcrous  nor  laborious,  nor  fatal  to  any  one  but 
to  the  poor  animals  that  are  the  objctls  of  it.-  Thefe 
are  the  marmots,  animals  that  inhabit  the  high  moun- 
tains ;  where  in  fummer  they  fcoop  out  holes,  which 
they  line  with  hay,  and  retire  to  at  the  beginning  of 
sutumn.  Here  they  grow  torpid  with  the  cold,  and 
remain  in  a  fort  of  lethargy-,  till  the  warmth  of  the 
fpring  returns  to  quicken  their  languid  blood,  ai>d  to 
recal  them  to  life  When  it  is  fuppofed  that  they 
have  retired  to  their  winter  abode,  aud  before  the  fjiow 
has  covered  the  high  pjftures  where  their  holes  are 
made,  people  go  to  unharbour  them.  They  are  found 
from  )  o  to  13  in  the  lame  hole,  heaped  upon  one  an- 
other, and  buried  in  the  hay.  Their  flecp  is  fo  pro- 
found, that  the  hunter  often  pats  them  into  his  bag, 
and  carries  them  home  without  their  awaking  The 
flcfh  of  the  yoimg  is  good,  though  it  taftes  of  oil.  and 
fmclls  fomewhat  of  niufk  ;  the  tat  is  uied  in  the  cure 
of  rlicuraatilms  and  p>:ins,  being  rubbed  on  the  parts 
afFcdlcd  ;  but  the  fkin  is  of  little  value,  and  is  fold  for 
no  more  than  five  or  fix  fols.  Notwithftaiiding 
the  little  benefit  they  reap  from  it,  the  people  of 
Chamouni  go  in  qneft  of  this  animal  with  great 
eagcrnefs,  and  its  numbers  accordingly  diminift  very 
fenfibly. 

It  has  been  faid,  that  marmots,  in  order  to  tranfport 
the  hay  into  their  holes,  nfe  one  of  their  number  laid 
on  his  back  as  a  cart  ;  but  this  is  fahulous,  for  they 
are  feen  csrrying  the  hay  In  ttwir  niuuths.  Nor  is  it 
for  food  that  they  gitlier  it,  but  for  a  bed,  aiid  in  or- 
der to  fliut  out  the  cold,  and  to  guard  the  avenue-  of 
thrlr  retreat  from  enemies.  When  they  are  taken  in 
autumn,  their  bowels  are  quite  empty,  and  even  as  clean 
as  if  they  had  been  vvadied  with  water  ;  which  proves 
that  their  torpidity  is  preceded  by  a  faft,  and  even  by 
an  evacuation  ;  a  wife  contrivance  .of  nature  for  pre- 
venting their  accumulated  faces  from  growing  putrid 
or  too  dry,  in  the  long  lethargy  they  are  expofcd  to. 
They  alfu  continue  a  few  d.tys  after  their  revival  with- 
out eaiiiig,  ])robably  to  aUow  tlie  circulation  and  di- 
geftivc  pLwer  to  recover  their  afti»Ity.  At  fiilt,  Ira- 
ving  their  holes,  they  appear  ilupid  and  dazzled  with 
the  light  J  th^  are  at  this  lime  killed  with  lllcks,  as 
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they  do  not  endeavour  to  fly,  and  their  bowels  are  then 
alfo  quite  empty.  They  are  not  very  lean  when  they 
awake,  but  grow  more  to  for  a  few  days  after  they  firit  ^_ 
coine  abroad.  Their  blood  is  never  congealed,  how- 
ever profound  their  flcep  may  be  ;  for  at  the  time  that 
it  is  deepeil,  if  they  are  bled,  the  blood  flows  as  if  they 
were  awake. 

In  thefe  countries  the  period  is  fo  (hort  between  the 
diffolution  of  the  fnow  and  its  return,  that  grain  has 
hardly  time  to  come  to  maturity.  Mr  SaufTure  men- 
tions a  very  ufeful  and  ingenious  practice,  invented  by 
the  mountaineers  of  the  Argentlere,  for  enlarging  this 
period,  "  I  obferved  (fays  he)  in  the  middle  of  the 
valley,  fevcral  large  fpaccs  where  the  furface  of  tlie 
fnow  exhibited  a  fingular  appearance,  fomewhat  rcfem- 
bling  a  piece  of  white  cloth  ipotted  with  black.  While 
1  was  endeavouring  to  divine  the  caufe  of  this  pheno- 
menon, 1  difeovered  feveral  women  walking  with  mea- 
fured  pace,  and  fowing  fomething  in  bandfnls  that  was 
black ;  and  which  being  fcattered,  regularly  diverging 
on  the  furface  of  the  fnow,  formed  that  fputted  ap. 
pearance  that  I  had  been  admiring.  I  could  not  con- 
ceive what  feed  fliould  be  fown  on  fnow  fix  feet  deep  ; 
but  my  guide,  aftoniihed  at  my  ignorance,  informed 
me  that  it  was  black  earth  fpread  upon  the  fnow  to  ac- 
celerate its  melting  ;  and  thus  to  anticipate,  by  a  fort- 
night or  three  weeks,  the  time  of  labouring  the  fields 
and  fowing.  I  was  ttiuck  with  the  elegant  fiinplicity 
of  a  praftice  fo  ufeful,  the  effeiifs  of  which  1  already 
faw  very  evidently  in  places  which  had  not  been  thus 
treated  above  three  days. 

"  As  to  the  inhabitants  of  Charaotini,  the  men,  like 
thole  of  moit  high  valleys,  are  neither  well  madt.  nor 
tall  ;  but  tiiey  are  nervous  and  ftrong,  as  are  alfo  the 
women.  They  do  not  attain  .0  a  great  age  :  men  of 
80  are  very  rare.  Inflammatory  difeafes  are  the  inuft 
fatal  to  them  ;  proceeding,  no  doubt,  from  obltrufted 
pcrfpiration,  to  which  the  inconflant  tempcraiure  of 
the  cli.Tiatc  t.xpofes  them. 

"  They  are  in  general  honeft,  faithful,  and  diligent  Jo 
the  practice  of  religious  duties  It  would,  for  i.iitancc, 
be  in  vain  to  perfuade  them  to  go  anywhere  on  a  ho- 
liday i>cfore  heariug  mafs.  They  arc  economical,  but 
charitable.  There  are  amongll  them  neither  hulpitals 
nor  foundations  for  the  poor  ;  but  orphans  and  old 
people,  who  have  no  mea.s  of  lubfifte:.ce,  art  enter- 
tained by  every  inhabitant  of  a  parifh  in  his  turn.  If 
a  man  is  prevented  by  age  or  infirnuties  from  taking 
charge  of  his  affairs,  his  neighbours  join  among  them- 
felves  and  do  it  for  him. 

"  Iheir  mind  is  aftive  and  lively,  t!ielr  temper  gay, 
with  an  inclination  to  raillery  :  they  obferve,  with  fin- 
gular acuteneis,  the  ridiculous  in  ilrangers,  and  turn 
it  rnto  a  fun  of  very  facetious  merriment  among 
themfclves,  yet  they  are  capable  of  ferious  thinking  r 
many  of  them  have  attacked  me  on  religious  and  me- 
taphyfical  fubjecls  ;  not  a&  profefling  a  different  iaitb 
fronv  theirs,  but  on  general  quettions,  which  fhow- 
ed  they  had  ideas  independent  of  thofe  they  were 
taught." 

CHAMPAGNE,  a  confiderable  province  of  France, 
about  162  miles  in  length,  and  1  I2  in  breadth,  bound- 
ed on  the  north  by  Hainault  and  LuxciT.bou'g,  on 
the  e.tll  by  Lorrain  and  the  Franche  Comple,  on  the 
fouth  by  Burgundy,  and  on  the  weft  by  the  Iflc  of 

France 


Cliamounf, 
Cham- 
pagne. 
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Chamragne France  and  SoilTonno's.     It  has  a  great  number  of  li- 

rro(K:r     verj^  idi-  principal  of  which  are  the  Meufe,  the  Seine, 

Champion.  ^''^  Manic,  tlic  Aube,  and  the  Aine.      Its   principal 

"I        ^  trade  confifls  in  excellent  wine,  all  forts  of  corn,  liueii 

cloth,  woollen   ilufFs,   cattle,  and  (lieep.      It  is  alfo  dl- 

"vided   into  the  higher  ami   lower;   and  Troyes  i?  the 

capital  town.     Its  fubdivlfions  are  Champagne  Proper, 

and    Rhemois,  the  RetoI<n's,  the   Pertois,  the  Village, 

Bafigni,  the  Scnonois,   and  the  Brie  Chtimpenois.      It 

now  forms  the  departments  of  Ardennes,  Aube,  Marne, 

and  Upper  Marne. 

CH.iMfAGNB  Proptr,  is  one  of  the  eight  parts  of 
Champagne,  which  comprehends  the  town  of  Troyes, 
Chalons,  St  Menehould,  Epcrncy,  and  Vertin. 

CHAMPx^IN,  or  Point  Cujmpain,  in  Heraldry,  a 
mark  of  difhononr  in  the  coat  of  arms  of  him  who 
kills  a  prifoner  of  wiir  after  he  lias  cried  qnarter. 

CHAMPEIITRY,  in  Laiv,  a  fpecies^f  maihte- 
NANCE,  and  puniPiicd   in   the  fame  manner  ;    being  a 
bargain  with   the  plaintiff  or   defendant   campum  par- 
t'tre,  "  to  divide  tlie  land,"  or  other  matter  fued   for, 
between  tliem,  if  they  prevail  at  law  ;   whereupon   the 
champertror  is  to  cany  oa  the  party's  fnit  at  his  own 
expence.       This  champart,  in   the  French  law,  figrlfies 
a  fimilar  divifion  of  profits,  being  a  part  of  the  crop 
annually  due   Lo    the   landlord  by   bargain   or  cuftom. 
In  our  fcnfe  of  the  word,  it  fignlfies  the  purchafing  of 
a  fiiit  or  right   of  fuing  ;  a  pradlice  fo  much  abhorred 
by  pur  law,   that   it  is  one  main   reafon  why  a  chofe  in 
aftion,  or  thing   of  which  one  hath   the  right  but  not 
the  poffellion,   is  not  afTignable   in  common  law  ;   be- 
caufc  no  man    {hould    purchafe  any  pretence  to  fue  in 
another's  right.         hefe  pells  of  civil   ftvcicty,  that  are 
perpetually  endeavouring  to  difturb  the  repofe  of  their 
neighbours,  and  officioufly  interfering   in   other   mens 
quarrels   ever*  at   the   hazard    of  their  own   fortunes, 
were   feverely   animadverted  on   by    the    Roman   law, 
and  were  puniihed  by  the  forfeltu-re  ot  a  third  part  of 
their  goods  and  perpetual  infamy.     Hitherto  alio  mufl 
be  referred  the  provifion  of  the  ftatute  32  Henry  VIIl. 
c.  9.  that  no  one  (liall  Tell  or  purchale  any  pretended 
riglit  or  title  to  land,   unlefs  the  vender  hath   received 
the  profits    thereof   for  one   whole  year  before    fuch 
grant,  or  hith  been  in  aftual  pofTetnon   of  the  land,  or 
of  the  reverfion  or  remaijider  ;   on  pain  that  both  pur- 
chafer  and  vender  fhall   each  forfeit   the  value  of  lach 
land  tc  the  king  and  the  profecutor, 

CHAMPION,  a  perfon  wlio  undertakes  a  combat 
In  the  place  or  quarrel  of  another  ;  and  fometimes  the 
word  is  ufed  for  him  who  fights  in  his  own  caufe. 

It  appears,  that  champions,  in  the  jull  fenfe  of  the 
word,  were  perfons  who  fought  inftead  of  thofe  that, 
by  cuftom,  were  obliged  to  accept  the  duel,  but  had 
a  juft  excufe  for  difpenfing  with  it,  as  being  'too  old, 
infirm,  or  being  ecplellafllcs,  and  the  like.  Such 
caufes  as  could  not  be  decided  by  the  courfe  of  com- 
mon law  were  often  tried  by  iingle  combat  ;  and  he 
who  had  the  good  fortune  to  conquer,  was  always  re- 
puted to  have  juflice  on  lils  fide.  Sec  the  article 
Battle. 

Cii.-'JipioN  of  the  ling  (eampio  regi-),  is  an  ancient 
officer,  whole  office  is,  at  the  coronation  of  cur  kings, 
when  'he  king  Is  at  dinner,  to  ride  arnied  cap-apee, 
into  Wellminfter-hall,  and  by  (he -proclamation  of  a 


herald  make  a  challenge,  '«  That  if  any  man  fhall  de-Gl>ampIaia 
ny  the  king's  title  to  the  crown,  he  is  there  ready  to    _.  " 
defend    it    in    fingle   combat,   &c."  which  being  done,  • 

the  king  drinks  to  hlin,  and  fends  him  a  gilt  cup  with 
a  cover  full  of  wine,  which  the  cljampion  drinks,  and 
hath  the  cup  for  Ms  fee.  This  office  at  tlie  corona- 
tion of  King  Richard  1[.  when  Baldwiu  FervIUe  exhi- 
bited his  petition  for  it,  was  adjudged  from  him  to  his 
competitor  Sir  John  Dymocke,  (both  cl.Iiniuij  from 
Marmlon),  and  h.ith  conllnued  ever  Cnce  lu  the  fami- 
ly of  the  Dymockes  ;  who  hold  the  manor  of  Sinvell- 
by  In  Lliicolnflilre,  hereditary  from  the  Marmions  by 
grand  ferjeantry,  viz.  that  the  lord  thereof  fliall  !;c 
the  king's  champion  as  aforefatd.  Accordingly  Sir 
Edwaid  Dymocke  performed  this  office  at  the  coro- 
nation of  King  Charles  II.  j  a  perfon  of  the  name  of 
Dymocke  performed  at  the  coronation  of  his  prcfcnt 
majelly  George  III. 

CHAMPL^iIN,  Samuel  de,  a  celeb'-ated  French 
navigator,  the  founder  of  the  colony  of  New  France, 
or  Canada.  He  built  Q_nebec  ;  and  was  the  firR  go- 
vernor of  the  colony  in  1603.     Died  after  1649.     See 

Ql'EBEC. 

CHANAN.EI,  in  Ancient  Geography,  the  name 
of  the  ancient  inhabitants  of  Canaan  in  general,  de- 
fcendants  of  Canaan  ;  but  pvcu'iarly  appropriated  tO' 
fome  one  branch  ;  though  uncertain  which  branch  or 
fon  of  Canaan  it  was,  or  how  it  happened  that  they 
preferred  the  common  gentilitlous  name  to  one  more 
appropriated  as  defcendants  ot  one  of  the  fons  of  Ca- 
naan ;  unlefs  from  their  courfe  of  life,  as  being  in  the 
mercantile  way,  the  import  of  the  name  of  Canaan  ; 
aud  for  which  their  fituation  was  greatly  aiapted,  they 
living  on  the  fea  and  about  Jordan,  ard  thus  occupy- 
ing the  greater  part  of  the  Land  of  Promife. 

CH  \NCE,  a  term  we  apply  to  events,  to  denote 
that  they  happen  without  any  necefl'ary  or  foreknown 
cdufe.     See  Cause. 

Our  aim  is,  to  afcribe  thofe  things  to  chance  which 
are  not  necefTarlly  produced  as  tlie  natural  effects  of 
any  proper  caufe  :  but  our  ignorance  and  precipitancy 
lead  us  to  attribute  effeds  to  chance  which  have  a  ne- 
ceifary  and  determinate  caufe. 

When  we  fay  a  thing  happens  ly  chance,   we    really 
mean  no   more  than   that   its  caufe  is  unknown  to  us;: 
not,    as  fome  vainly  imagine,   that  chance  itfelt  can  be 
the  caufe  of  any  thing. 

The  cafe  of  the  painter,  who  unable  to  exprefs  the 
foam  at  the  mouth  of  a  horfe  he  had  palnt.-d,  threw 
his  fponge  in  defpair  at  the  piece,  and  iy  chance, 
did  that  which  he  could  not  before  do  by  defign, 
is  an  eminent  inflance  of  the  force  of  chance:  yet,  > 
it  is  obvious,  all  we  mean  here  by  chance,  is,  that 
the  painter  was  not  aware  of  the  cfleft  ;  or  that  he 
did  not  throw  the  fponge  with  fuch  a  view  :  not  but 
that  he  aftually  did  everything  neccffary  to  produce 
the  effcA  ;  infomuch,  that  confidering  the  direflioi: 
wherein  he  threw  his  fponge,  together  with  its  form, 
fpeeific  gravity,  the  colours  wherewith  it  was  fmcar- 
ed,  and  the  dillance  of  the  hand  from  the  piece,  it 
was  impoffible,  en  the  prel'ent  fyltem  of  things,  the  ef- 
fecl  fhould  not  follow. 

Chance  is  frequently  perfonified,  and  ercdled  into  a.: 
clwmerical  being,  whom  we  conceive  as  ading  arbiira- 
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rily,  and  proJaeing  all  the  effeds  whofe  real  caufes  do 
not  appear  to  us  ;  in  which  fcnfe  the  wortJ  coincides 
with  the  '"V'.y&r.'Hna,  of  the  ancients. 

Chance  is  alfo  ufed  for  the  manner  of  deciding 
things,  the  conJuft  or  direction  whereof  Is  left  at  large, 
and  not  reducible  to  any  determinate  rules  or  meafures, 
or  where  there  is  no  ground  for  preference  :  as  at 
cards,  dice,  lotteries,  &c.     ' 

For  the  laws  o/Chance,  or  the  Proportion  of  Ha- 
xard  ill  Giim'm^,  fee  Game. 

The  ancient  fortikge,  or  clnwce,  M.'*  Placette  ob- 
ferves,  was  inftituted  by  God  himfelf :  and  in  the  Old 
Teftament  we  find  feveral  Handing  laws  and  exprefs 
commands  which  prefcribed  its  ufe  on  'CertSiin  occa- 
fions.  Hence  the  Scripture  fays,  "The  lot  or  chance, 
fell  on  Matthias,"  when  it  was  in  quellion  who  fhould 
fill  Jiidas's  place  in  the  apoftolate. 

Hence  alfo  arofe  the  fortes  fandorum,  or  method  of 
determining  things,  among  the  ancient  Chriflians,  by 
opening  fome  of  the  facred  books,  and  pitching  on  the 
firft  verfe  they  cad  their  eye  on,  as  a  fnre  prognoftic 
of  what  was  to  bcfal  them.  Tht  fortes  Homerhte,  Vir- 
giliana,  Pntneflinte,  &c.  ufed  by  the  heathens,  were 
with  the  fame   view,  and  in  the  fame   manner.     See 

SoRTES. 

St  Auguftine  feems  to  approve  of  this  method  of 
■  determining  things  future,  and  owns  that  he  had  prac- 
tifcd  it  hiinfelf ;  g'-ounded  on  this  fuppofition,  that 
-God  prefides  over  chance  ;  and  on  Prov.  xvi.  33. 

Many  among  the  modern  divines  hold  chance  to 
be  condudled  in  a  particular  manner  by  Providence  ; 
and  efteeni  it  an  extraordinary  way  which  God  ufes 
to  declare  his  will,  and  a  kind  of  immediate  revela- 
tion. 

CHyincE-Medley,  in  Laiu,  is  where  one  is  doing  a 
lawful  aft,  and  a  perfon  is  killed  by  chance  thereby  ; 
for  if  the  aft  be  unlawful,  it  is  felony.  If  a  perfon 
caft,  not  intending  harm,  a  ftone,  which  happens  to 
.hit  one,  whereof  he  dies  ;  or  (hoots  an  arrow  in  a 
highway,  and  another  that  paffeth  by  is  killed  there-- 
with  ;  or  if  a  vtorkman,  in  throwing  down  rubbifti 
.from  a  houfe  after  warning  to  take  care,  kills  a  per- 
fon ;  or  a  fchoolmafter  in  correfting  his  fcholar,  a 
mailer  Jils  fervant,  or  an  officer  in  whipping  a  criminal 
in  a  reafonahle  manner,  happens  to  occafion  his  death  ; 
it  is  chance-medley  and  mifadventure.  But  if  a  man 
throw  ftones  in  a  highway  where  perfons  ufually  pafs  ; 
or  {hoot  an  arrow,  &c,  in  a  market- place  among  a 
great  many  people  ;  or  if  a  workman  caft  down  rub- 
bifh  from  a  houfe  in  cities  and  towns  where  people  are 
continually  paffing  ;  or  a  fchoolmafter,  &c.  corrcft 
his  fervant  or  fcholar,  &c.  exceeding  the  bounds  of 
moderation;  it  is  manflsughter :  and  if  with  an  Im- 
proper inftrument  of  correftion,  as  with  a  fword  or 
iron  bar,  or  by  kicking,  ftamping,  &c.  in  a  cruel 
manner,  it  is  murder.  If  a  man  whips  his  borfe  in  a 
ftreet  to  make  him  gnllop,  and  the  horfe  runs  over  a 
child  and  kills  it,  it  is  manflaughter  :  but  if  another 
whips  the  horfe,  it  is  manflaughter  in  him,  and  chance- 
medley  in  the  rider.  And  If  two  are  fighting,  and  a 
third  perfon  coming  to  part  them  is  killed  by  one  of 
them  without  any  evil  intent,  yet  this  is  mmuer  in 
him,  and  not  manflaughter  by  chance-medky  or  mif- 
adventure. In  chance-medley,  the  offender  forfeits 
his  goods  ;  but  hath  a  pardon  of  courfe.  ■ 
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CHANCEL,  IS  properly  that  part  of  the  choir  of  a    Chantet, 
church,  between  the  altar  or  communion-table  and  ! he  ^"^'•'•''*^' 
balurtrade   or  rail   that  enclofes  it,  wl;ere  the  minifter     *"* 
is  placed  at    the  celebration  of  the  communion.      The 
vi'ord   comes   from    the  Latin   cancdlus,  which   In    the 
lower  Latin   is  ufed  In   the    fame  fenfe,  from   cancell'i, 
"  lattices  or  crofs  bars,  wherewith  the  chancels  were 
anciently   encompaffed,   as  they    now   are   with    rails. 
The  right  of  a  feat  and   a  fepulchre  in  the  chancels  is 
one  of  the  privileges  of  founders. 

CHANCELLOR,  was  at  firft  only  a  chief  notary 
or  fcribe  under  the  emperors  ;  and  was  called  cancel, 
tarlus,  becaufe  he  fat  behind  a  lattice  (In  Latin  caneel- 
lus),  to  avoid  being  crowded  by  the  people  :  though 
fome  derive  the  word  from  cancellare,  "  to  cancel." 
(See  Chamcery.)  This  ofiicer  was  afterwards  in- 
vefted  with  feveral  judicial  powers,  and  a  general  fu- 
perlntendincy  over  the  reft  ot  the  officers  of  the  prince. 
From  the  Roman  empire  it  pafTed  to  the  Roman 
church,  ever  emulous  of  imperial  (late :  and  hence 
every  bilhop  has  to  this  day  his  chancellor,  tht  prin- 
cipal judge  of  his  confiftory.  And  when  the  modern 
kingdoms  of  Europe  were  eftabllfhed  upon  the  ruins  of 
the  empire,  almoft  every  ftate  preferved  its  chancellor 
with  different  jurifdiftlons  and  dignities,  according  to. 
their  different  conftltutlons.  "But  in  all  of  them  he 
feems  to  have  had  the  fupervlfion  of  all  charters,  let- 
ters, and  fuch  other  public  inftruments  of  the  crown 
as  were  authenticated  in  the  moft  folemn  manner  :  and 
therefore,  when  feals  came  in  ufe,  he  had  always  the 
cuftody  of  the  king's  gTCat  feal. 

Lord  High  I  HANCFLLon  of  Great  Britain,  or  Lord 
Keeper  of  the  Great  Seal,  is  the  higheft  honour  of  the 
long  robe,  being  created  by  the  mere  delivery  of  the 
king's  great  feal  into  his  cuftody  :  whereby  he  be- 
comes, without  writ  or  patent,  an  officer  of  the  great- 
eft  weight  and  power  of  any  now  fubfifting  in  the 
kingdom.  He  is  a  privy  counfellor  by  his  office-;  and, 
according  to  Lord  Chancellor  Ellefmere,  prolocutor 
of  the  houfe  of  lords  by  prefcriptlon.  To  him  belongs 
the  appointment  of  all  the  jullices  of  the  peace  through, 
out  the  kingdom.  Being  in  former  times  commonly 
an  ecclefiaftic  (for  none  elle  were  then  capable  of  an 
office  fo  converlant  in  writing),  and  prefiding  over  the 
royal  chapel,  he  became  keeper  of  the  king's  con- 
fcience  ;  vifitor,  in  right  of  the  king,  of  all  hofpltals 
and  colleges  of  the  king's  foundation  ;  and  patron  of 
all  the  king's  livings  under  the  value  of  20I.  per  an- 
num in  the  king's  books.  He  is  the  general  guardian 
of  all  infants.  Idiots,  and  lunatics  ;  and  has  the  gene- 
ral fuperintendence  of  all  charitable  ufes  in  the  king, 
dom  ;  and  all  this  over  and  above  the  vafl  extenfive  ju- 
■rifdiftlon  which  he  exercifcs  in  his  judicial  Capacity  in 
the  court  of  chancery.  He  takes  a  precedence  of  eve- 
ry temporal  lord  except  the  royal  family,  and  of  all 
others  except  the  archbifhop  of  Canterbury.  See 
Chancery. 

Chancellor,  in  Scotland,'  was  the  chief  in  mat- 
ters of  julllce.  In  the  laws  of  King  Malcolm  II.  he 
is  placed  before  all  otht  1  officers  ;  and  from  thefe 
it  appeals  tliat  he  had  tht  jjiinclpal  dircftion  of  the 
chancerv,  or  chanccllary  as  it  is  called,  which  is  his 
proper  office.  He  hjd  the  cuftody  of  the  king's  feal; 
and  he  was  the  king's  tnoll  intimate  counfellor.  as  ap- 
pears by  an  old  law  cited  by  Sir  James  Balfour:  "  The 
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Chancellor.  cKnncellar  fal  at  al  tymes  aHift  the  kin  j,  jn  giving  him 
^~~~v  coiMifiiU  mhir  fccretly  nor  the  reft  of  the  noblh'ty,  to 

qiiiis  ordimnces  all  ofiiciaris,  als  well  of  the  rcalnie  as 
ol  tlie  kiiigis  hoiis,  fould  iinfwer  and  obey.  The  chan- 
cellar  fal  be  ludgit  neir  unto  the  kingis  grace,  for 
keiplng  of  his  bodie,  and  the  icill ;  and  that  he  nnay 
he  rcadie  baith  day  and  iiitht  at  the  kingis  command." 
By  having  the  ciillody  of  the  great  feal,  he  liad  an 
<)]iportui)ity  of  examining  the  king's  grants,  and  other 
deeds  which  were  to  "jiafs  under  it,  and  to  caned  them 
if  tliey  appeared  againit  law,  and  were  obtained  fur- 
reptitionfly  or  by  falfe  fnggeftiiins. 

King  James  VI.  ordained  the  chancellor  to  have  the 
firft  plate  and  rank  in  the  nation,  nitioiie  oJJ'icii ;  by 
virtue  whereof  he  prtfidcd  in  the  p<irlinment,  and  in 
all  courts  of  judicature.  Alter  the  relloratiun  of  King 
Charles  II.  by  a  particular  declaratory  law,  parliament 
firll,  the  lord  chancellor  was  declared,  by  virtue  and 
right  of  his  oface,  prefident,  in  all  the  meetings  of 
parliament,  or  other  public  judicatures  of  the  king- 
dom. Although  this  atl  was  made  to  declare  the 
chancellor  prciident  of  the  .exchequer  as  well  as  other 
courts,  yet  in  1663  the  king  declared  the  treafurer  to 
be  prehdent  of  that  court. 

Tiic  office  of  lord  chancellor  was  abolifhed  by  the 
Union,  there  being  no  farther  ufe  for  the  judicial  part 
of  this  office-;  and  to  anfwer  all  the  otlicr  parts  of  the 
chancellor's  office,  a  lord  keeper  of  the  great  feal  was 
erected,  with  a  falary  of  ^oocl.  a-year. 

CnANCfLLOK  of  a  cathedral,  an  officer  that  hears 
lelTons  and  leftures  read  in  the  church,  either  by  him- 
felf  or  his  vicar  ;  to  correil  and  fet  right  the  reader 
W'hcn  he  reads  amifs  ;  to  infpeft  fchools  ;  to  hear 
caufes  ;  apply  the  feal  ;  write  and  difpatch  the  letters 
of  the  chapter  ;  keep  the  books  ;  take  care  that  there 
be  frequent  preachings,  both  in  the  church  and  out 
of  ft  ;  and  affign  the  office  of  preaching  to  whom  he 
pleafes. 

Chanceilor  of  the  Duihy  of  Lancafler,  an  officer 
appointed  chiefly  to  determine  controverfies  between 
the  king  and  his  tenants  of  the  duchy  land,  and  other- 
wife  to  dircifl  all  the  king's  affairs  belonging  to  that 
court.      See  Duchy  Court. 

Chancellor  of  the  Exchequer,  an  officer  who  pre- 
fides  in  that  court,  and  takes  care  of  the  interell  of  the 
crown.  He  is  always  in  commiffion  with  the  lord- 
treafnrer,  for  the  letting  of  crown  lands,  &c.  and  has 
power  with  others,  to  compound  for  forfeitures  of 
lands  upon  penal  ftatutes.  He  has  alfo  great  authori- 
ty  in  managing  the  royal  revenues,  and  ia  matters  re- 
lating  to  the  firft  fruits. 

Chancellor  of  the  order  of  the  Garter  and  other 
Military  Orders,  is  an  officer  who  feals  the  commif- 
fions  and  mandates  of  the  chapter  and  alTembly  of  the 
knights,  keeps  the  regilter  of  their  proceedings,  and 
delivers  afts  thereof  under  the  feal  of  their  order. 

Chancellor  of  an  Uni-vafily,  is  he  who  feals  the 
diplomas,  or  letters  of  degrees,  provifion,  &c.  given  in 
the  univcrfity. 

Tlie  chancellor  of  Oxford  is  ufually  one  of  the  prime 
nobility,  ciiofen  Ly  tlje  Undents  themfclves  in  convo- 
cation. K^  is  their  chief  magillrate  j  his  office,  is, 
durante  i'it:i,  to  govern  the  ui.iverlity,  preiervc  and 
defend  its  rights  and  privileges,  convoke  aflcmblies, 
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and  do  juftlce  among  the  members  under  this  jurifdic-   Chaneel- 
tion.  1<"'8  Court 

Under  the  chancellor  is  the  vice  chancellor,   who  19  chanccrT 


chofen  annually,  being  nominated  by  the  chancellor, 
and  cleded  by  the  univerfity  in  convocation.  He  it 
always  the  head  of  fome  college,  and  in  holy  orderi. 
His  proper  office  is  to  execute  the  chancellor's  power, 
to  govern  the  univerfity  according  to  her  ftatutes,  to 
fee  that  of&cers  and  ftudents  do  their  duty,  that  court* 
be  duly  called,  &c.  When  he  enters  upon  his  office, 
he  choofes  four  prO-vice  chancellors  out  of  the  heads 
of  the  colleges,  to  execute  his  power  in  his  abfence. 

The  chancellor  ot  Cambridge  is  alfo  ufually  one  of 
the  prime  nobility,  and  in  moft  refpei'^ts  the  fame  as 
that  in  Oxford  :  only  he  does  not  hold  his  office  dw 
raiite  vita,  but  may  be  elefted  every  three  years.  Un- 
der the  chancellor  there  is  a  commifTary,  who  holds  a 
court  of  record  for  all  privileged  perfons  and  fcholars 
under  the  degree  of  mafter  of  arts,  where  all  caufes  are 
tried  and  determined  by  the  civil  and  flatute  law,  and 
by  the  cuftom  of  the  univerfity. 

The  vice  chancellor  of  Cambridge  is  chofen  annual- 
ly by  the  fenate,  out  of  two  perfons  nominated  by  the 
heads  of  the  feveral  colleges  and  halls. 

Chancellor's  Court.     See  UNirERSirr,  Courts. 
CHANCE  RON,  in  Natural  Htjlory,  a  name  given       , 
by  the  French  writers  to  the  fmall  caterpillar,  that  eat» 
the  corn,    and  does  vail  mifchief  in  their  granaries. 
See  the  article  CoRN-ButteiJJy. 

CHANCERY,  the  bighelt  court  of  juftice  in  Bri'.  ' 
tain  next  to  the  parliament,  and  of  very  ancient  infti- 
tution.  It  has  its  name  chancery  (cancellaria)  from 
the  judge  who  prefides  here,  the  lord  chancellor,  or 
cancellarius ;  who  according  to  Sir  Edward  Coke,  is 
fo  termed,  a  cancellando,  from  cancelling  the  king's 
letters  patent  when  granted  contrary  to  law,  which  is 
the  higheft:  point  of  his  jurildidion.  In  chancery 
there  are  two  diilinft  tribunals  :  the  one  ordinary,  be- 
ing a  court  of  common  law  ;  the  other  extraordinaryj 
being  a  court  of  equity. 

I.  The  ordinary  legal  court  holds  pleas  of  recogni-  Bluclfl. 
zances  acknowledged  in  the  chancsry,  writs  o(  fcire '-°'"'^"'^' 
facias,  for  repeal  of  letters  patent,  writs  of  partition, 
S:c.  and  alfo  of  all  perfonal  adlions  by  or  agaiull  any 
officer  of  the  court.  Sometimes  a  fuperfdeas,  or  writ 
of  privilege,  hath  been  here  granted  to  difcharge  a 
perlon  out  of  priion  :  one  from  hence  may  have  a  ha- 
beas corpus  prohibition,  &c.  in  the  vacation  ;  and  here 
a  fuhpana  may  be  had  to  force  witiieffes  to  appear  ia 
other  courts,  when  they  have  no  power  to  call  them. 
But,  in  profecuting  caufes,  if  the  parties  defcend  to 
iffue,  this  court  cannot  try  it  by  jury  ;  hut  the  lord- 
chancellor  delivers  the  record  into  the  king's  bench 
to  be  tried  there  ;  and  after  trial  had,  it  is  to  be  re- 
manded into  the  chancery,  and  tliere  judgment  given  ; 
though  if  there  be  a  demurer  in  law,  it  lliall  be  ar- 
gued in  this  court. 

In  this  court  is  alfo  kept  the  ojficina  juflitije  ;  out  of 
which  all  original  writs  tbat  pais  under  liic  great  feal, 
all  commiifions  of  charitable  ufcs,  fewers,  banki  Ui>tcy, 
idiocy,  lui.acy,  and  tlie  like,  do  iffue  ;  and  for  which 
it  is  always  open  to  the  fubjctt,  who  may  there  at  any 
time  demand  and  have,  ex  iMilo  juflitia:,  any  writ  that 
bis  occafions  may  call  for.     Thefe  writs,  relating  to  the 

iBufiiieft 


C    H    A 


r  384  ] 


C    H    A 


C!iancci!or.  liufinefs  of  liie  fiibiecl,  and  the  returns  of  them,  were, 
•— ^v —  recording  to  the  fimplicty  of  ancient  times,  originally 
kept  in  a  han.pcr,  in  hatmferio  ;  and  the  othtrs  {relat- 
ing to  fuch  matters  v  herein  the  crown  is  mediately  or 
immediatelv  concerned)  were  prelVrvcd  in  a  little  fack 
or  bdpj,  ?n  ptirva  bagii ;  and  hence  hath  arifen  the  di- 
ilindtion  of  the  hnnaptr  office,  and  the  petty-bag  of- 
fice, which  both  belong  to  the  common  law  court  in 
chariccry. 

2.  The  exiraord'.nary  conrt,  or  court  of  equity,  pro- 
ceeds bv  the  rules  of  equity  and  con'^clence,  and  mo- 
derates the  rigour  of  the  conin-on  law,  confideiing  the 
ml.Hti'jn  rather  than  the  -zuords  of  the  law.  It  gives 
relief  i'or  and  againil  infants  notwithllanding  their  nii- 
,  uority,  and  for  or  againil  married  women  notwith- 
ftanding  their  coverUire.  AH  frauds  and  deceits  for 
which  their  is  no  redrefs  at  common  law  ;  all  breaches 
of  trull  and  confidence  ;  and  accidents,  as  to  relieve 
obligors,  mortgagers,  Sec.  againil  penalties  and  furfei- 
tuies,  where  the  intent  was  to  pay  the  debt,  are  here 
remedied:  for  in  chancery,  a  forfeiture,  &c.  (hall  not 
bind,  where  a  thin?  may  be  done  after,  or  conipenfa- 
tioa  made  for  it.  Alfo  tliis  court  will  give  relief  againil 
the  extremity  of  vnreafonable  engagerrents  entered 
into  without  confidefation  ;  oblige  creditors  that  are 
uniearonablc  to  compound  with  an  untortunate  debtor; 
and  irake  executors,  &c.  give  ftcurity  and  pay  ui- 
tereil  for  money  that  is  to  lie  long  in  their  hands. 
This  court  may  confirm  title  to  lands,  though  one  hath 
loll  his  writings-:  and  render  conveyances  defcdive 
through  miHakc,  S:c.  good  and  perfefl.  In  chancery, 
copy-holders  may  be  relieved  againil  the  ill  ufage  of 
their  lords;  enclofures  of  lands  I  hat  are  common  be 
decreed  ;  and  this  court  may  decree  money  or  landa 
■given  to  charitable  ufes,  oblige  men  to  account  with 
each  other,  &c.  But  in  all  cafes  where  the  plaintiff 
can  have  his  remedy  at  law,  he  ought  not  to  be  reliev- 
ed in  chancery  ;  and  a  thing  which  may  be  tried  by  a 
jury  is  not  triable  in  this  court. 

The  proceedings  in  chancery  are,  firft  to  file  the  bill 
of  complaint,  figned  by  fome  counfel,  fetting  forth  the 
fi-aud  or  injury  done,  or  wnbng  fuftained,  and  praying 
relief  :  after  the  bill  is  filed,  pi  ocefs  oi fulfana  ilTues  to 
compel  the  defendant  to  appear;  and  when  the  defen- 
dant appears,  he  puts  in  his  anfwer  to  the  bill  of  com- 
plaint, if  there  be  no  caufe  for  the  plea  to  the  juriidic- 
lion  of  the  court,  in  difability  of  the  perfon,  or  in  bar, 
■S:c.  Then  the  plaintiff  brings  his  replication,  unlefs 
he  files  exceptions  againil  tl:c  anfwer  as  infufficient, 
4eftrrin'T  it  to  a  mailer  to  report  whether  it  be  fiifficient 
or  not  ;  to  which-  report  exceptions  may  alio  be  made. 
The  anfwer,  replication,  rejoinder,  &c.  being  fettled, 
and  the  parties  come  to  ilfue,  witnefTeS  are  to  be  exa- 
mined upon  interrogatories,  cither  iti  court  or  by  com- 
mifiion  in  the  country,  wherein  the  jjaities  ufually  join; 
and  when  the  plaintiff  and  defend-nnt  have  examined 
iheir  witneftes,  pubKc.ition  -is  to  be  made  of  the  de- 
pofitions,  and  the  caule  is  to  be  let  down  fcr  hearing  ; 
after  which  follows  the  decree.  But  it  is  no;v  ufual  to 
aprieal  to  the  houfe  of  lords  ;  which  appeals  arc  to 
be  figne<l  by  two  noted  counfel,  and  exhibited  by  way 
of  petition  ;  the  petition  or  appeal  is  lodged  with  the 
cletk  of  the  houfe  of  lords,  and  read  in  the  houft, 
whereon  the  appellee  is  <jrdcred  to  put  in  his  anfwer, 
;»nd  a  day  fixed  for  hearing  the  caufe  ;  and  after  conn- 
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fcl  licard,  and  evidence  given  on  both  fides,  the  lords Chan.lelief 
will  afSrm  or  reverfe  the  decree  of  the  ch«tnctryj  and 
finally  determine  the  caufe  by  a  majority  of  votes,  &c. 
CHANDELIER,  in  fortification,  a  kind  of  move- 
able paiapct,  confiding  of  a  wooden  frame,  made  of  two 
upright  Hakes,  about  fix  feet  high,  with  crofs  planks 
between  them  ;  ferving  to  fupport  iafciucs  to  cover  the 
pioneers. 

CHANDERNAGORE.a  French  fcttlement  in  the 
kingdom  of  ISengal  in  the  Eall  Indies.  It  lies  oh  the 
river  Ganges,  two  Ic.igues  and  a  half  above  Calcutta. 
The  diftritl  is  hardly  a  league  in  circumference,  and 
has  the  dlfadiantage  of  being  fomewhiit  eNpofed  on  the 
wellern  fide  ;  but  its  harbour  is  excellent,  and  the  air 
is  as  pure  as  it  can  be  on  the  banks  of  the  Ganges. 
Whenever  any  building  is  undertaken  that  requires 
flrength,  it  mud  here,  as  well  as  in  all  other  parts  of 
Bengal,  be  bnilt  upon  piles,  it  being  impofiible  to  dig 
three  or  four  feet  without  coming  at  water. 

CH.\>;DLER,  Wart,  diilinguiihed  by  her  talent 
for  poetry,  was  the  daughter  of  a  dilTenting  minifler 
at  Bath,  and  was  born  at  Malmfbury  in  Wiltfhiie  in 
16^7.  She  was  bred  a  milliner;  but  from  her  child* 
hood  had  a  turn  for  poetry,  and  in  her  riper  years  ap- 
plied herftlf  to  the  iludy  of  the  poets.  Her  poems 
for  which  fhe  was  complimented  by  Mr  Pope,  breathe 
the  fpirit  of  piety  and  philofophy.  She  had  the  mif- 
fortune  to  be  deformed,  which  determined  her  to  live 
fingle ;  though  (he  had  great  fweetnefs  of  counte- 
nance, and  was  folicited  to  marry.  She  died  in  1745, 
aged  58. 

Chandler,  Dr  Samuel,  a  learned  and  refpeflable 
diflenting  miniiler,  defcended  from  anceftors  who  had 
heartily  engaged  in  the  caufe  of  religious  liberty,  and 
fuffered  for  the  fake  of  confcience  and  nonconformity; 
was  born  at  Hungerford  in  Berks,  where  his  father  was 
a  minifler  of  confiderp.ble  worth  and  abilities.  Being  by 
his  literary  turn  deftined  to  the  minillry,  he  was  firll 
placed  at  an  academy  at  Bridgewater,  and  from  thence 
removed  to  Gloucefter  under  Mr  Samuel  Jones.  A- 
mong  the  pupils  of  Mr  Jones  were  Mr  Jofeph  Butler, 
afterwards  bilhop  of  Durham,  and  Mr  Thomas  Seeker, 
afterwards  archbifhop  of  Canterbury.  With  thefe  emi- 
nent perfons  he  contradfted  a  friciidfliip  that  continued 
to  the  end-of  their  lives,  notwithftanding  the  different 
views  by  which  their  condudl  was  afterwards  dircdled, 
and  the  different  fituations  in  which  they  were  placed. 
Mr  Chandler  having  finiflied  his  academical  iludies, 
began  to  preach  about  July  a  71+  ;  and  being  (oon  di- 
ftinguiflied  by  his  talents  in  the  pulpit,  he  was  chofen 
in  17  16  niinlfter  of  tiie  Prelbytcrian  congregation  at 
Peckham  near  Lijndon,  in  wiiich  ilatiou  he  continued 
fome  years.  Here  he  entered  into  the  matrimonial  (late, 
and  began  to  have  an  increafi.ig  family,  when,  by  the 
fatal  South  Sea  fcheme  of  1720,  he  unfortunately  loft 
the  whole  fortune  which  he  had  received  with  his  wife. 
His  circumilances  being  thereby  embarrafTed,  and  his 
income  as  a  minitler  being  inadequate  to  his  expences, 
he  engaged  in  the  trade  of  a  bookfcUer,  and  kept  a 
(hop  in  tlie  Poultry,  London,  for  about  two  or  three 
years,  (lill  continuing  to  difcharge  t-he  duties  of  the 
pilloral  office.  He  alio  officiated  as  joint  preacher  with 
the  learned  Dr  Lardner  of  a  winter  weekly  evening 
leclure  at  the  meeting  houfe  in  the  Old  Jewi7,  London: 
In  which  meeting  he  was  ellablifhed  affiflant  preacher 
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chandler,  about  the  year  ly^.j,  nnd  then  cs  the  pador 
*—~v-~  admiaiiicred  to  the  religious  impiovonKnt  of  a  very  re- 
fpetlable  conp;regation  tor  40  years  with  the  greatttl 
applaufe  ;  and  with  what  dih'gence  and  application  lie 
improved  the  vacancies  of  time  from  his  paftoral  du- 
ties, for  improving;  himfclf  and  benefiting  the  world, 
will  appear  from  his  many  writings  on  a  variety  of  im- 
portajit  fubjcfls.  While  he  was  thus  laudably  employ- 
ed, not  onlv  the  univcilities  of  Eilinburgh  and  Aber- 
deen gave  him,  without  any  application,  telUmonies  of 
their  tilcem  in  diplomas,  conferring  on  him  the  degree 
of  D.  D.  but  he  alio  received  offers  of  preferment  from 
•  fome  of  the  governors  of  the  eftahlidied  church,  which 
he  n(<bly  declined.  He  lind  likewile  the  honour  ot  be- 
ing afterwards  elected  F.  R.  and  A.  SS. 

On  the  death  of  George  II.  in  1760,  Dr  Chandler 
publilhed  a  lermon  on  that  event,  in  which  he  compa- 
red that  prince  to  King  Djvid.  This  gave  rife  to  a 
pamphlet,  which  was  pruitcd  in  the  year  1761,  en- 
titled "  The  Hidory  of  the  Man  after  God's  own 
Heart  ;"  wherein  the  author  ventured  to  exhibit  King 
David  as  an  example  of  perfidy,  hifl,  and  cruelt-)',  fit 
only  to  be  ranked  with  a  Nero  or  a  Caligula  ;  and  com- 
plained of  the  infnlt  that  had  been  offered  to  the  me- 
mory of  the  late  Britifli  monarch  by  Dr  Chandler's  pa- 
rallel between  him  and  the  king  of  Ifrael.  This  at- 
tack occafioned  Dr  Chandler  to  pnblifh  in  the  fuUow- 
ing  year  "  A  Review  of  the  Hillory  of  the  Man  af- 
ter God's  own  Heart  ;  in  which  the  Falfehoods  and 
Mifrepiefentations  of  the  Hillorian  are  expofed  and 
cor  ecfed."  He  alfo  prepared  for  the  prefs  a  more  ela- 
boiate  work,  which  was  afterwards  publilhed  in  two 
volumes  Rvo,  unde  the  following  title  :  "  A  Critical 
Hillory  of  die  Life  of  David  ;  in  which  the  principal 
"Events  are  ranged  in  Order  of  time  ;  the  chief  Objec- 
tions of  Mr  Bayle  and  others  againft  the  Charafter  of 
■this  Prince,  the  Scripture  Account  of  him,  and  the 
Occurrences  of -liis  Reign,  are  examined  and  refuted  ; 
and  the  Pfalms  which  refer  to  him  explained.  As  this 
was  the  laft,  it  was  likewife  one  of  the  beft,  of  Dr 
Chandler's  produftions.  The  greatcft  part  of  this 
work  was  printed  off  at  the  time  of  our  author's  death, 
which  happened  May  8.  1766,  aged  73.  During  the 
lall  year  of  his  life,  he  was  vifited  with  frequent  returns 
of  a  very  painful  difordcr,  which  he  endured  with  great 
refignation  and  Chriftian  fortitude.  He  was  interred 
in  tlie  bui-yingground  at  Bunhill-ficlds  on  the  16th  of 
the  month  ;  and  his  funeral  was  very  honourably  at- 
tended by  niinillers  and  other  gentlemen.  He  exprefs- 
ly  defired,  by  hU  lall  will,  that  no  delineation  of  his 
.charatler  might  be  given  in  his  funeral  fermon,  which 
was  preached  by  Dr  Amory.  He  had  feveral  chil- 
dren ;  two  fons  and  a  daughter  who  died  before  him, 
and  three  daughters  who  furvived  him  ;  two  of  whom 
are  ;  ct  living,  and  both  married,  one  of  them  to  the 
Rev.  Dr  Harwood. 

Dr  Chandler  was  a  man  of  very  extenfive  learning  and 
eminent  abilities  ;  his  apprchenlion  was  quick  and  his 
judgment  penetrating  ;  he  had  a  warm  and  vigorous 
imagination  ;  he  was  a  very  inllru6tive  and  animated 
preacher;  and  his  talents  in  tne  pulpit  and  as  a  writer 
procured  him  very  great  and  general  elleem,  not  only 
among  the  diflcnteis,  but  among  large  numbers  of  the 
tftabiiflied  church.  He  was  principally  iiillrumentai  in 
the  ellabhihment  of  the  fund  for  relieving  the  widows 
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Here  be  and  orphans  of  poor  Proteflant  dlirenllng  miniders  : 
the  plan  of  it  was  firft  formed  by  him  ;  and  it  was  by 
his  interctl  and  application  to  his  friends  that  many  ot 
the  fubfcrlptions  for  its  fupport  were  proc\ired. 

In  1768,  four  volumes  of  our  author's  fermons  were 
publilhed  by  Dr  Araory,  according  to  his  own  direc- 
tions In  his  lall  will  ;  to  which  were  prefixed  a  neat 
engraving  of  him,  from  an  excellent  portrait  by  Mr 
Chainberlln.  He  alfo  exprelTed  a  dcfire  to  hiive  fomc 
of  his  principal  pieces  reprinted  In  four  volumes  8vo  : 
propofjls  were  accordingly  publiflied  for  that  purpofe, 
b'lt  did  not  meet  with  fufficienf  encouragt-ment.  But 
in  1777,  another  work  of  our  author  was  publlfhed  in 
one  volume  4to,  under  the  following  title  :  "  A  Para- 
phrafe  and  notes  on  the  Epifllcs  of  St  Paul  to  the 
Galatians  and  Epbefians,  with  dodtrlnal  and  pracllcal 
Oljfervalions :  together  with  a  critical  and  praftlcal 
Commentary  on  the  two  Epilllcs  of  St  Paul  to  the 
Theflalonians."  Dr  Chandler  alfo  left,  in  his  Inter- 
Kuved  Bible,  a  large  number  of  critical  notes,  chiefly 
in  L,atin,  which  are  now  the  property  of  Dr  Kippis, 
Mr  Farmer,  Dr  Price,  and  Dr  Savage,  and  which 
have  been  intended  to  be  publifhed  ;  but  the  defign  has 
not  yet  been  executed.  A  complete  litl  of  Dr  Chand- 
ler's works  is  given  in  the  Blographia  Britannica, 
Tol.  III.  p.  43 J. 

CHANG-TONG,  a  province  of  China,  bounded  00 
the  call  by  Petchell  and  part  of  Honan,  on  the  fouth 
by  IClang-nan,  on  the  eaft  by  the  fea,  and  on  the 
north  by  the  fea  and  part  of  Petchell.  The  country 
is  well  watered  by  lakes,  flreams,  and  rivers  ;  but  Is 
neverthclefs  liable  to  fuffer  from  drought,  as  rain  falls 
here  but  feldom.  The  loculls  alfo  fometimes  make 
great  devaftation.  However,  it  abounds  greatly  in 
game  ;  and  there  is  perhaps  no  country  where  quails, 
partridges,  and  pheafants,  are  fold  cheaper,  the  in- 
habitants of  this  province  being  reckoned  the  keenefl 
fpoitfmen  In  the  empire.  This, province  is  greatly  en- 
riched by  the  river  Yun,  called  the  Grand  Impenal 
Canal,  through  which  all  the  barks  bound  to  Pekin 
mull  pafs  in  their  way  thither.  The  duties  on  this 
canal  alone  amount  to  more  than  45C,00oI.  annually. 
The  canal  itfelf  is  greatly  adnilied  by  European  tra- 
vellers on  accout  of  its  flrong  and  long  dikes,  the 
banks  decorated  with  cut  ftone,  the  ingenious  mecha- 
nifm  of  Its  l.'cks,  and  the  great  number  of  natural  ob- 
ilacles  which  have  been  overcome  in  the  execution  of 
the  work.  The  province  produces  filk  of  the  ordina- 
ry kind  ;  and  brfides  this,  another  from  a  fort  of  In- 
•fedt  refembling  our  caterpillar.  It  is  coarfer  than  the 
ordinary  filk,  but  much  ftronger  and  more  durable  ;  fo 
that  the  (luffs  made  from  it  have  a  very  extenfive  fale 
throughout  the  empire. 

•Chaiig-tong  is  remarkable  for  being  the  birthplace 
of  the  celebrated  phIluio])her  and  lawgiver  Confucius. 
His  native  city  is  called  K'lo  fcou,  where  there  are  fe- 
veral monuments  erected  in  honour  of  this  great  man. 
The  province  is  divided  Into  fix  dlftridls,  which  con- 
tain frx  cities  of  the  firll  cl.its,  and  1  14  of  the  fecond 
and  third.  Along  the  Ci^iill,  alfo,  are  tj  or  16  villages 
of  confiderable  importance  on  account  of  their  com- 
merce ;  there  is  likewife  a  number  of  fmall  iflands,  moil 
of  which  have  haibours  very  convenient  for  the  Chi- 
iiefe  junks  which  pafs  from  thence  to  Corea  or  Lca- 
tong.  The  mod  remarkable  cities  are,  i. '1  fi  nan-fou, 
3  C  the 
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tlie  capital,  wliicli  ftaiids  foutli  of  the  river  Tfing-ho  or 
Til.  It  is  large  and  populous  ;  hut  chii-flv  celebrated 
for  having  been  the  refideiice  of  a  long  feries  of  kings, 
whofe  tombK,  rifiiig  on  the  neighbouring  mountains, 
afford  a  beautiful  profpedt.  :.  Yen  tcheufou,  the  fe- 
cond  city  ot  the  province,  fitu.itcd  between  two  rivers 
and  in  a  mild  and  temperate  climate.  Great  quanti- 
ties of  j^old  are  faid  to  have  been  formerly  colleclcd  in 
its  neighbourhood.  3.  Lin  t^intcheu,  fituated  on  the 
great  canal,  is  much  frequented  by  (hips,  and  may  be 
called  a  general  magazine  for  every  kind  of  merchan- 
dife.  Here  is  an  oitagonal  tower,  divided  into  eight 
ftories,  the  walls  of  which  are  covered  on  the  outfide 
with  porcelain  loaded  with  various  figures  neatly  exe- 
cuted, and  incrufted  on  the  infide  with  varioufly  co- 
loured marble.  A  (lalrcafe,  conllrufted  in  the  wall, 
condutts  to  all  the  (lories,  from  which  there  are  paf- 
fages  that  lead  into  magnificent  galleries  ornamented 
with  gilt  balluilrades.  All  the  cornices  and  projec- 
tions of  the  tower  are  furnifhed  with  little  bells  ; 
which,  fays  M.  Grofier,  when  agitated  by  the  wind, 
form  a  very  agreeable  harmony.  In  the  higheft  ftory 
is  an  idol  ot  gilt  copper,  to  which  the  tower  is  dedi- 
cated. In  the  neighbourhood  are  fome  other  temples, 
the  aichitccluve  ot  which  is  exceedingly  beautiful. 

CHANGER,  an  officer  belonging  to  the  king's 
mint,  ^\  ho  changes  money  for  gold  or  filver  bullion. 
See  Mint. 

Money- Ch AN Ji.K,  is  a  banker,  who  deals  in  the  ex- 
change, receipt,  and  payment  of  moneys.      See  Bakk- 

IR. 

CHANGES,  in  jlnlhmcllc,  &c.  the  permutations 
or  variations  of  any  number  of  quantities  ;  with  regard 
to  their  pofition,  order,  &c.      See  Comdination. 
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fame  manner  we  may  proceed  further,  till  putting  n  Changei 

for  the  number  of  quantities,  and  /,  m,  r,   &c.  for  the 

number  that  fhows  how  oft  any  of  them  is  repeated, 

we  arrive  at  an  univerfal  form.      (^n.n — i.n — 2.1 — 3.0 

— 4.n — ^.n--6.n—-j.n — 8.  Sec):   {l.I. —  \.l~il. — 3./ 

— 4./- -5.  &c.  m.m — \.m — 2.;n — 3.  &c.  r.i — l.r — z.r 

—  3.>— 4.r— 5.  &c.) 

Suppole,  for  in  (lance,  n  =  6,  /=  3,  /-rro.  The  num- 
ber oi  chitjges  will  be  (6.  5.  4.  3.  2.  I.)  :  (3.  2.  I.  3. 
2.  I.)  =  (6.  5.  4.)  :  (3.  2  =  2.  5.  2  =  20). 

Hence,  fuppofe  thirteen  perfons  at  a  table,  if  it  be 
required  how  oft  they  may  change  places  ;  we  (hall 
iind  the  number  13.  12.  11.  10.  9.  8.  7.  6.  5   4.  3.  2. 

I.  =  6?27020t<O0. 

In  this  manner  may  all  the  poffible  anagrams  of  any 
word  be  found  in  all  languages,  and  that  without  any 
ftudy  :  fuppofe,  v.  g.  it  were  required  to  find  the  ana- 
grams of  the  word  amor,  the  number  of  changes  will 
be 


a 

0  a  m 

r  m  0  a 

m  a  r  0 

a  r  0  m 

a  0  m 
a  m  0 

m  r  0  a 
mora 
m  0  a  r 

m  a  0  r 

a  0  r  m 
a  0  m  r 

m  a 
a  m 

r  a  0  m 

r  0  m  a 
0  r  m  a 

Oram 
0  a  r  m 

r  a  m  B 
a  r  m  0 

0  m  a 

r  m  a  0 

m  0  a 

0  m  r  a 

m  r  a  0 

0  a  m  r 

a  m  r  a 

m  a  0 

0  m  a  r 

amor 

room. 

The  anagrams  therefore  of  the  word  amor,  in  the- 
Latin  tongue,  are  roma,  mora,  rnaro,  ramo,  anno.  See 
Anagram. 

Whether  this  new  method  of  anagramatizing  be  like 
to  prove  of  much  fervice  to  that  art,  is  Lett  to  the 


poets. 

CHANNA,  in  Zoology,  the  name  of  a  fifh  caught 
7o  Jind  all  the  pojjlble  Changes    of  any  number  of     in  great  plenty  in  the  Mediterranean,   and  brought  toi 


^lantilies,  or  how  oft  their  Order  may  he  -varied.^  Sup- 
pole  two  quantities  a  and  b.  Since  they  may  be  ci- 
ther wrote  ab  or  b  a,  it  is  evident  their  changes  are 
2=2.1.      Suppofe  three  quantities  (J  i  f  •■  their  changes 

V.  ill  be  as  in  the  margin  ;  as  is  evident  by  com- 
bining c  firft  with  a  b,  then  with  b  a;  and  hence 

the   number  o^  changes  arifcs   3.  2.    I  .=  6.      If 

the  quantities  be  4,  each  may  be  combined  four 

ways    with   each    order   of    the    other    three  ; 

whence  the  number  of  changes  arifes  6.  4.=4. 

3.    2.    I.  =  24.     Wherefore,    if  the   number  of 

quantities  be  fuppofed  n,  the  number  oi  changes 

will  be  n.n — i.n  —2.n — ^.n — 4.  &c.  If  the  fame 
quantity  occur  twice,  the  changes  of  tw.o  will  be  found 
/» b  ;  of  three,  b  a  b,  a  b  b,  b  h  c  ;  oi  four,  cb  ab,  h  c  ab, 
babe.  And  thus  the  number  of  changes  in  the  fiill 
cafe  will  be  1  =  (  2.  I  )  :  2.  I  i  in  the  fecond,  3=  (3.  2. 
j)  :   2.  I  :  in  the  third,  I  2  =  (4    ^.  2.  i)  :  2.  i. 

If  a  fifth  letter  be  added,  in  each  fcrits  of  foui  quan- 
tities it  will  beget  five  changes,  whence  the  number 
of  all  ti;e  charges  will  be  60=  (5.  4.  3.  2.)  i,  :  2.  I. 
Hence  if  the  number  of  quantities  be  «,  the  number  of 
r^fl  .^f.f  will  be  [n.n  —  in— 2.B  3,/! — 4  &c.):  2.  2. 
Froni  tiicfe  fptcial  formula;  may  be  coUcdled  a  general 
oi.e,  viz  it  n  be  the  number  of  quantities,  and  m  the 
nuni'.  cr  which  fliovi  s  how  oft  the  fame  quantity  occurs  ; 
we  (hall  have  ^a.n — i.n — 2.n  =  3.n— 4.0 — f.n — 6. 
«•  "j.n  8.« — 9.  &c.):(m  i.m  2.OT  -3.m — 4.  &c.) 
the  feiies  being  to  be  continued,  till  the  continual 
fubtrailion  of  unity  from  n  and  m  leave  o.     After  the     and  on  the  north  by  the^  great  wall.     The 


market  in  Italy  and  clfewhere,  among  the  fca  perch, 
which  it  fo  nearly  refembles,  that  it  would  not  be  dif- 
tinguifliable  from  it,  but  that  the  fea  perch  is  bigger, 
and  has  only  broad  tranfverfe  lines  on  its  back,  where- 
as the  chaniia  has  them  both  tranfverfe  and  longitudi- 
nal. It  has  a  very  wide  mouth,  and  its  lower  jaw  is 
longer  than  Its  upper  ;  fo  that  its  mouth  naturally  falls 
open.  Its  eyes  are  fmall,  and  its  teeth  very  lliarp  : 
its  back  is  of  a  blackifh  red  :  it  has  feveral  longitudinal 
lines  of  a  reddifh  hue  ;  and  its  tail  is  marked  with  red- 
difli  fpots.  There  is  an  oblcrvation,  that  in  all  the 
fifh  of  this  kind  which  have  been  examined  by  n.itu- 
ralills,  there  have  been  found  none  but  females.  This 
is  as  old  as  the  days  of  Ariilotle.  Whether  this  be 
true  in  faft,  would  require  many  obfervations.  II  it 
fhonld  prove  fo,  the  whole  feems  to  end  in  this,  that 
the  channa  is  no  dillindl  fpecies,  but  only  the  female 
of  fome  other  fifh.  There  is  another  filh  not  unlike 
this,  called  cannadella,  or  rather  channadella,  which  at 
Marieilles  is  known  by  the  name  of  charlna. 

CHANNEL,  in  Geography,  an  arm  of  the  fea,  or 
a  narrow  iea  between  two  continents;  or  between  a 
continent  and  an  ifland.  Such  are  the  Britifh  channel, 
St  George's  channel,  the  channel  of  Conllantinople, 
&c. 

Channei  of  ajh'ip.     See  CuAis-Wales. 

CH.'\N  SI,  a  province  of  China,  and  one  of  the 
fmalleft  in  the  empire,  is  bounded  on  the  ead  by  Pe- 
tcheli,  on  the  fouth  by  Honan,  on  the  weft  by  Chen-fi, 

climate  is 
Iiealthful 
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CJian-C,  healtliful  and  agreeahle,  and  tlie  foil  generally  fertile, 
Chant,  though  the  country  is  full  of  tnuuntaiiiS.  Some  of 
'  tlicfe  li(l  are  rough,  wild,  and  uninhabited  ;  but  otli'-rs 
are  cultivated  with  the  greatcll  care  from  top  to  hnt- 
toni,  and  cut  into  terraces,  forming  a  very  agreeable 
profpeft ;  while  fome  have  on  tiieir  tops  vnft  plains  no 
lefs  fertile  than  the  richcft  low  lands.  Thefe  moun- 
tains abound  with  coal,  which  the  inhabitants  pound 
and  make  into  cakes  vpith  water  ;  a  kind  of  fuel  which, 
thoujrh  not  very  inflammable,  affords  a  ihong  and  lad- 
ing fire  when  once  kindled.  It  is  priiicipalty  ufed  for 
heating  their  itoves,  which  are  conllrudled  with  brick 
as  in  Germany  ;  but  the  inhabitants  of  this  province 
give  them  the  form  of  fmall  beds,  and  deep  upon  them. 
The  bell  grapes  to  be  met  with  in  this  part  rf  Afia 
grow  in  the  province  of  Chan.fi  ;  fo  that  good  wine 
might  be  made,  but  the  people  choofe  rather  to  dry 
and  fell  them  to  the  neighbouring  provinces.  The 
country  abounds  with  muflc,  porphyry,  marble,  lapis 
lazuli,  and  jafper  of  various  colours  ;  and  iron  mines,  as 
well  as  fait  pits  and  cryftal,  are  very  common.  Here 
S\re  five  cities  of  the  firll  clafs,  and  eighty-five  of  the 
fecond  and  third  :  the  moil  remarkable  are,  i.  Tai- 
youen-fou  the  capital,  an  ancient  city  about  three 
leagues  in  circumference,  but  much  decayed  in  confe- 
quence  of  being  no  longer  the  rcfidence  of  the  pu'nces 
of  the  blood  as  it  was  formerly.  Nothing  now  remains 
of  the  palaces  of  thofe  princes  but  a  few  ruins  ;  but 
their  tombs  are  dill  to  be  feen  on  a  neighbouring 
mountain.  The  burying  place  is  magnificently  orna- 
mented ;  and  all  the  tombs  are  of  marble  or  cut  (tone, 
having  near  them  triumphal  arches,  ftatues  of  heroes, 
figures  of  lions  and  different  animals,  efpecially  horfes, 
and  which  are  difpofed  in  very  elegant  order.  An 
awful  and  melancholy  gloom  is  preferved  around  thefe 
tombs  by  groves  of  aged  cypreffes,  which  have  never 
felt  the  llroke  of  the  axe,  placed  chequer-wife.  The 
principal  articles  of  trade  here  are,  hardware,  fluffs  of 
different  kinds,  particularly  carpets  in  imitation  of 
thofe  of  Turkey.  2.  Ngar-y  is  fituated  near  a  lake  as 
fait  as  the  ocean,  from  which  a  great  quantity  of  fait  is 
extracted.  ^.  Fuen-tcheou-fou,  an  ancient  and  com- 
mercial city  built  on  the  banks  of  the  river  Fuen-ho  : 
it  has  baths  and  fprings  almoft  boiling  hot,  wliieli,  by 
drawing  hither  a  great  number  of  ftrangers,  add  great- 
ly to  its  opulence.  4.  Tai-tong-fou,  fituated  near  the 
wall,  is  a  place  of  great  ftrength,  and  impoitant  by 
reafon  of  its  fituation,  as  being  the  only  one  expofed 
to  the  incurfions  of  the  Tartars.  Its  territories  abound 
with  lapis  lazuli,  medicinal  herbs,  and  a  particular  kind 
of  jafper  called  j'/VfAf,  which  is  as  white  and  beautiful 
as  agate  ;  marble  and  porphyry  are  alfo  common  ;  and 
a  great  revenue  is  produced  from  the  ikins  which  are 
dreffed  here. 

CHANT,  {^canlus),  is  ufed  for  the  vocal  mufic  of 
churches. 

In  church  hiftory  we  meet  with  divers  kinds  of 
fhani  or  fong.  The  fiift  is  the  Ambrqfian,  eftabliihcd  by 
St  Ambrole.  The  fecond,  the  Gregorian  chant,  intro- 
duced by  Pope  Gregory  the  Great,  who  ellabliflied 
fchouls  of  chantors,  and  corrected  the  church-fong. 
This  is  Hill  retained  in  the  church  under  the  name  of 
plain  f (IV g  :  at  firfl.  it  was  called  the  Roman  fong.  The 
plain  or  Gregoriiin  chant,  is  where  tlie  choir  and  people 
ifing  in  unifon,  or  all  together  in  the  fame  manner. 
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CMANTILLY,  a  village  in  France,  about  fcvcp 
leaguts  from  Paris,  where  there  is  a  magnificent  palace 
and  fine  forelt  formerly  belonging  to  tiie  duke  of 
Bourbon. 

CHANTOR,  a  finger  of  a  choir  in  a  cathedral. 
The  word  is  almoll  grown  obiolete,  chorijlcr  or Jinging- 
man  being  commonly  ufed  inftead  of  it.  All  great 
chapters  have  chantors  and  cli.iplains  to  aflill  the  ca« 
nons,  and  officiate  in  their  abfence. 

Chan  TOR  is  ufed  by  way  of  excellence  for  the  pre- 
centor (  r  nmller  of  the  choir,  which  ii  one  of  the  firfl 
dignities  of  the  chapter.  At  St  David's  in  Vv'ales, 
where  there  is  no  dean,  he  is  next  in  dignity  to  the 
bifhop.  The  ancients  called  the  chantor  primicerius 
cantontm.  To  him  belonged  the  direftion  of  the  dea- 
cons and  other  interior  ofiicers. 

Chantors,  in  the  temple  of  Jerufalem,  were  a  num- 
ber of  Levites  employed  in  finging  the  pralfes  of  God, 
and  playing  upon  inllruments  before  his  altar.  They 
had  no  habits  dillinft  from  the  reft  of  the  pe(ip1e  ;  yet 
in  the  ceremony  of  removing  the  ark  to  Solouion's 
temple,  the  chantors  appeared  dieffed  in  tunics  of  byf- 
fus  or  fine  linen.      2.  Chron.  v.  12. 

CHAN  TRY,  or  Chauntry,  vi'STInciently  a  church 
or  chapel  endowed  witli  lands,  or  other  yearly  revenue, 
for  the  maintenance  of  one  or  more  priefts,  daily  fay- 
ing or  finging  mafs  for  the  fouls  of  the  donors,  and 
fuch  others  as  they  appointed.  Hence  chauiiiry-renti 
are  rents  paid  to  the  crown  by  the  tenants  or  purchafert 
of  chantry-lands. 

CHAOLOGY,  the  hiftory  or  defcription  of  the 
chaos.      See  Chaos. 

Orpheus,  in  his  chaology,  fets  forth  the  different  al- 
terations, fecretioiis,  aiid  diverfe  fonrs,  which  matter 
went  through  till  it  became  inhabitaliie,  which  a- 
mounts  to  the  fame  with  what  we  otherwife  call  cof- 
mogony.  Dr  Burnet,  in  his  theory  of  the  earth,  re- 
prefents  the  chaos  as  it  was  at  firll,  entire,  undivided, 
and  univerfally  rude  and  deformed  ;  or  the  tohu  tohu  : 
then  (hows  how  it  came  to  be  divided  into  its  refpeclive 
regions  ;  how  the  homogeneous  matter  gathered  itfclf 
apart  from  all  of  a  contrary  principal  ;  and,  lallly,  how 
it  hardened  and  became  a  folid  habitable  globe.  Sec 
Earth. 

CHAOS,  that  confnfion  in  which  matter  lay  when 
newly  produced  out  of  nothing  at  the  beginning  of  the 
world,  before  God,  by  his  almighty  word,  had  put  it 
into  the  order  and  condition  wherein  it  was  after  the 
fix  days  creation.      See  Earth. 

Chaos  is  reprefentcd  by  the  ancients  as  the  fird 
principal,  ovum,  or  feed  of  nature  and  the  world.  AH 
the  fophifts,  fagcs,  naturalifts,  philofophers,  theologues, 
and  poets,  held  that  chaos  was  the  eKkft  and  firll  prin- 
ciple, TO  a^x.""''  A^-'f-  The  Barbarians,  Phoenicians, 
Egyptians,  Perfians,  &c.  all  refer  the  origin  ot  the 
world  to  a  rude,  mixed,  confufed  mafs  of  maiter  'I'hc 
Greeks,  Orpheus,  Hi. hod,  Menander,  Avifti.phanes, 
Euripides,  and  the  writers  of  the  Cyclic  Poem?,  ail 
fpeak  of  the  fird  chaos;  the  Ionic  and  Platonic  philo- 
fophers build  the  world  out  of  it.  The  Stoics  hold, 
that  as  the  world  was  fird  made  of  a  chaos,  it  (hall  at 
lad  be  reduced  to  a  chaos  ;  and  that  its  periods  and 
revolutions  in  the  mean  time  are  only  t.anfitions  from 
one  chaos  to  another.  Lailly,  The  Eatnis,  .u  Ennins, 
Varro,  Ovid,  L.ucretlus,  Statius,  &c.  arc  all  of  the 
3  C  2  fame 
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fatie  opinion.  N.  r  s  tiiere  any  feci  or  ration  what- 
ever that  does  not  derive  their  'i«»ojm»j-  c,theJiruBure  of 
rhe  ti'syiJ,  frorti  a  chaos. 

I'he  opinion  Hill  arofc  among  the  Barbarians,  whence 
it  fprcad  to  the  Greeks,  and  from  the  Greeks  to  the 
Romans  and  other  nations.  Dr  Burnet  obferves,  that 
beiides  Ariilotle  and  a  few  other  Pkndo  Pythagoreans, 
nobody  everaffcrted  that  our  world  was  always  from 
eternity  of  the  fame  nature,  form,  and  llrudure,  as  at 
prefent  ;  b,ut  that  it  had  been  the  Handing  opinion  of 
the  wife  men  of  all  ages,  that  what  we  now  call  the 
lerreflr'ial  earth,  was  originally,  an  unformed,  indigefted 
mafs  of  heterogeneous  matter,  called  chaos  ;  and  no 
more  tlran  the  rudiments  and  materials  of  the  prefent 
woild. 

It  does  not  appear  who  firll  broached  the  notion  of 
a  chaos.  Mofes,  the  eldeil  ot  all  writers,  derives  the 
origin  of  this  world  from  a  confufion  of  matter,  dark, 
void,  dee.p,  witliout  form,  which  he  calls  Inhu  hohu  ; 
which  is  picciftly  tlie  chaos  of  the  Greek  and  Barba- 
rian philofophcrs.  Mofes  goes  no  further  than  the 
chaos,  nor  tells  us  whence  it  took  its  orgin,  or  whence 
its  confufcd  (late  ;  and  where  Mofes  flops,  there  pre- 
cifely  do  all  the  re  a'  Dr  Burnet  endeavours  to  (how 
thnt  as  the  ancient  piiilofophers,  &c.  who  wrote  of  the 
cofmogony,  acknowledged  a  chaos  for  the  principal  of 
their  world  ;  fo  the  divines,  or  waiters  of  the  theogony, 
derive  the  origin  or  generation  of  their  fabled  gods 
from  the  fame  principle. 

Mr  Whillon  fuppofed  the  ancient  chaos,  the  origin 
of  our  earth,  to  have  been  the  atmofphere  of  a  comet  ; 
which,  though  new,  yet,  all  things  confidered,  is  not 
the  moll  improbable  afTertion.  He  endeavours  to  make 
it  out  by  many  arguments,  drawn  from  the  agreement 
which  appears  to  be  between  them.  So  that,  accord- 
ing to  him,  every  planet  is  a  comet,  formed  into  a  re- 
gular and  lading  conllitution,  and  placed  at  a  proper 
diflance  from  the  fun,  revolving  in  a  nearly  circular 
orbit  :  and  a  comet  is  a  planet  either  beginning  to  be 
dellroyed  or  re  made;  that  is,  a  chaos  or  planet  unfc-rm- 
ed  or  in  its  primeval  (late,  and  placed  as  yet  in  an  orr 
bit  very  eccentrical. 

Chaos,  in  the  phrafe  of  Paractlfus,  imports  the  air. 
It  has  alfo  fome  other  fignilicatiuns  amongft  the  alcht- 
mifts. 

Chaos,  in  Zoology,  a  genus  of  infcfls  belonging  to 
the  order  of  vermes  zoophyta.  'I'he  body  has  no  (hell 
or  covering,  and  is  capable  of  reviving  after  being  dead 
to  appearance  for  a  long  time:  it  has  no  joints  or  ex- 
ternal organs  of  fenfation.  There  are  five  fpecies,  moft- 
ly  obtained  by  infufions  of  dliferent  vegetables  in  wa» 
ter,  and  only  difcoverable  by  the  microfcope.  See  A»i- 

MALCUL^. 

CH.\PEAU,  in  Heraldry,  an  ancient  cap  of  digni- 
ty worn  by  dukes,  being  fcarlet  coloured  velvet  on  the 
outfide,  and  lined  with  a  fur.  It  is  frequently  borne 
above  a  helmet  inllead  of  a  wreath,  under  gentle- 
men's crefts. 

CHAPEL,  a  place  of  divine  worlhip,  fo  called. 
The  word  is  derived  from  the  Latin  capella.  In  for- 
mer times,  when  the  kings  of  France  were  engaged  in 
war,  they  always  carried  St  Martin's  hat  into  the 
field,  which  was  kept  in  a  tent  as  a  precious  relick: 
from  whence  the  place  was  called  capella  ;  and  the 
pricfts,  who  had  the  cullody  of  the  tent,  capeiLni.   Af- 
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terwards  the  word  capella  became  applied  to  private 
oratories. 

In  Britain  there  are  fcveral  forts  of  chapels.  I.  Pa- 
rochial ch.ipels  ;  tliefc  differ  from  pariOi  churcljes  only 
in  name  ;  they  are  genirolly  fmall,  and  the  inhabitants 
within  the  diilrie.^  few.  If  there  be  a  prefcntation  ad 
ecclefiam  inllead  of  cnpelLim,  and  an  admiffion  and  in- 
ditution  upon  it,  it  is  no  longer  a  chapel,  but  a  church. 
2.  Chapels,  which  adjoin  to,  and  are  part  of  the  church  : 
fuch  were  formerly  built  by  honourable  perfons,  as. 
burying  places  tor  themfelves  and  their  families.  3.  Cha< 
pels  of  cafe  :  thefe  are  ufually  built  in  very  large  pa4 
riflies,  where  all  the  people  cannot  conveniently  repair 
to  the  mother  church.  4.  Free  chapels  ;  fuch  as  were 
founded  by  kings  of  England.  1  hey  are  free  from 
all  cpifcopal  jurifdiition,  and  only  to  be  vilited  by  the 
founder  and  his  fucceffors ;  which  is  done  by  the  lord 
chancellor  :  yet  the  king  may  licenfe  any  fubjeft  to 
build  and  endow  a  chapel,  and  by  letters  patent  ex. 
empt  it  from  the  vifitation  of  the  ordinary.  ;.  Cha- 
pels in  the  univerfuies,  belonging  to  particular  coK 
leges.  6.  Domcllic  ciiapcls,  built  by  noblemen  or 
gentlemen  for  the  private  fcrvice  of  God  in  tiieir  fami- 
lies.     See  Chaplain. 

Chapel  is  alfo  a  name  given  to  a  printer's  work- 
houfc  ;  becaufe,  according  to  fome  authors,  printing 
was  firll  adually  perform-^d  in  chapels  or  churches;;  or, 
according  to  others,  becaufe  Caxton,  an  early  printer, 
exercited  the  art  in  one  of  the  chapels  in  Weftminller 
abbey.  In  this  fenfe  they  fay,  the  orders  or  laius^of  the 
chapel,  the  J'ecrets  of  the  chapel,  &c. 

Knights  of  the  Ch/Ipri,  called  alfo  Poor  lii'fghts  of 
Windfor,  were  iiillituted  by  Henry  VIII.  in  his  tella- 
ment.  Their  number  was  at  firll  thirteen,  but  has  been 
fince  augmented  to  26.  They  aflifl  in  the  funeral 
fervices  of  the  kings  of  England  :  they  are  fubjedl  to 
the  office  of  the  canons  of  Windfor,  and  live  on  pen- 
fions  affigned  thein  by  the  order  of  the  Garter.  They 
bear  a  blue  or  red  cloak,  with  the  arras  of  St  George 
on  the  lelt  fiioiilder. 

CHAPELAIN,  Jaivies,  an  eminent  French  poet, 
born  at  Paris  in  159;,  and  often  mentioned  in  the 
works  of  Balzac,  Menage,  and  other  learned  men.  He 
wrote  feveral  works,  and  at  length  diftinguilhed  himfelf 
by  a  heroic  poem  callcil  I, a  Pucelle,  ou  France  Delrj- 
re  ,  which  employed  him  feveod  years ;  and  which, 
railing  the  expeiiiaiion  of  the  public,  was  as  much  de- 
cried by  fome  as  extolled  by  others.  He  was  one  of 
the  king's  counfcllors  ;  and  died  in  1647,  ^^"H  rich, 
but  was  very  covetous  and  fordid. 

CHAPELET,  in  the  manege,  a  couple  of  flirrup- 
leathers,  mounted  each  of  them  with  a  ftirrup,  and 
joined  at  top  in  a  fort  ot  leather  buckle,  called  the 
h.  ad  of  the  chapelet,hy  which  they  are  made  fad  to  the 
pummel  of  the  faddle,  after  being  adjulted  to  the  rider's 
length  and  bore.  They  arc  ufed  both  to  avoid  the 
trouble  of  taking  up  or  lettitig  down  the  flirrups  every" 
time  that  the  gentleman  mounts  on  a  different  horfe 
and  faddle,  and  to  fupply  the  place  of  the  academy 
faddles,  which  have  no  llirrups  to  them. 

CHAPELLE,  Claudius   Emanuel  Luillier, 
the  natural  fon  of  Francis   Liu'ilier,  took  the  name  of' 
Chapelle  from  a  village  between   Paris  and   St   Denys,. 
where  he  w^as  born.   He  diilinguithed  himfelf  by  writing 
fmall  pieces  of  poetry,  iu  which  he  difcovered  great 
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Chaferon  dtlicacy,  an  eafy  turn,  and  an  admirable  felicity  of  ex- 
"         prelfion       He  was  the  friend  of  GafTendi  and  Moliere  : 
^PJl"-  and  died  i„  ,6^6. 

CHAPERON,  Chaperonne,  or  Chaperoon,  pro- 
perly figiiiftes  a  tort  ot  hood  or  covering  for  the  head, 
tincicritly  worn  both  by  men  and  women,  the  nobles 
aiid  the  populicf,  and  aftcrw.irds  appropriated  to  tlie 
doitorr!  and  licentiates  in  colleges,  5:c.  Hence  the 
name  paflcd  to  certain  little  fhields,  and  other  fimeral 
devices,  placed  on  the  foreheads  of  the  horfes  that 
drew  the  herfes  in  pompous  funerals,  and  which  are 
ftill  called  choperocns  or  fhajf^roons  ;  becanfe  fuch  de- 
vices were  originally  faftened  on  the  chuperonnes,  or 
hoods,  worn  by  tliofe  horfes  with  their  other  coverings 
of  ftaie. 

Chjperon  of  a  b  t-mouth.  In  the  manege,  is  only  ufed 
for  fcatcli-moutlis,  and  all  others  that  are  not  cannon- 
months,  fignitying  the  end  of  the  bit  th.'.t  joins  to 
the  branch  juil  by  the  banquet.  In  fc;;tch-mouths 
the  chaperon  is  round,  but  in  others  it  is  oval  :  and 
the  fame  part  tiiat  in  fcatch  and  other  mouths  is  called 
chjperon,  is  in  cannon-mnnths  c'i\\<:&  Jrongeau. 

CHAPITERS,  in  Archhedure,  the  fame  with  ca- 
pitals. 

Chapiters,  in  Law,  formerly  fignified  a  fummary 
of  fuch  matters  as  were  inquired  of,  or  prefented  be- 
fore juftices  in  eyre,- julliccs  of  affize,  or  of  the  peace, 
in  their  fefllons. 

Chapiters,  at  this  time,  denotes  fuch  articles  as  are 
delivered  by  the  mouth  of  the  jullice  in  his  charge  to 
the  inquell. 

CHAPLAIN  properly  fignifles  a ,  perfon  pro- 
Tided  with  a  chapel,  or  vvlio  difchargts  the  duty 
thereof. 

Chaplain  is  alfo  ufed  for  an  ecclefiaftical  perfon, 
in  the  houfe  of  a  prince,  or  a  perfon  of  quality,  who 
officiates  in  their  chapels,  &c. 

In  England  there  are  48  chaplains  to  the  king, 
who  wait  four  each  month,  preach  in  the  chapel, 
read  the  fefvice  to  the  family,  and  to  the  king  in 
his  private  oratory,  and  fay  grace  in  the  abfence  of 
the  clerk  of  theclofct.  While  in  waiting  they  have  a 
fable  and  attendance,  but  no  falary.  In  Scotland  the 
king  has  fix  chaplains,  with  a  falary  of  job  each, 
three  of  them  having  in  addition  the  deanery  of  the 
chapel-royal  divided  between  them,  making  up  above 
lool.  to  each.  The  only  duty  at  prefent  is  to  fay 
prayers  at  the  elcttion  of  peers  for  Scotland  to  fit  in 
parliament. — According  to  a  (latute  of  Henry  VIII. 
the  perfons  veiled  with  a  power  of  retaining  chaplains, 
together  with  the  number  each  is-allowed  to  qualify, 
is  as  follows  :  An  archbilTiop,  eight  ;  a  duke  or  bifliop, 
fix  ;  marquis  or  carl,  five  ;  vifcount,  four ;  baron, 
knight  of  the  garter,  or  lord  cbancclior,  three  ;  a  du- 
chcfs,  niarchionefs,  countefs,  baronefs,  the  treafurer 
and  comptroller  of  the  king's  houfe,  clerk  of  the  clo- 
fet,  the  king's  fecrctary,  dean  of  the  chapel,  almoner, 
and  mafter  of  the  rolls,  each  of  them-  two  ;  chief  juf- 
tice  of  the  king's  bench,  and  warden  of  the  cinquf- 
ports,  each  one.  All  thefe  chaplains  may  purchafe  a 
licenfc  or  difpenfation,  and  take  two  benefices  with 
cure  of  fouls.  A  chaplain  muft  be  retained  by  letters 
tellimonial  under  hand  and  feal  ;  fca:  it  is  not  iufficient 
that  he  ferve  as  chaplain  in  the  family; 


The  fi.ll 


cliaplaiMs  are 
3 


iiJ  to  have  been  thofe  infti- 


89     ]  C     H     A 

tuted  by  the  ancient   kings  of  France,  for   preftrving  Chaplain, 
the  chape,  or  cape,  with  the  other  relicks  of  St  Mjrtin,     ^^P*'**. 
which    the    kings    kept    in    their  palace,    and    carried         ' 
out    with    them    to    the    war.      The    firft   chaplain   is 
faid   to  have  been    Gul.   de    Mefmes,   chaplain   to  St 
Louis. 

Ch.iplain  in  the  order  of  /iLilta,  is  ufed  for  the 
fecond  rank  or  clafs  in  tlut  order  ;  otherwife  called 
didco. 

The  knights  make  the  firft  clafs,  and  the  chaplains 
the  fecond. 

CH.-iPLAiNs  of  the  Pope,  are  the  auditors,  or  judges 
of  .canfe  in  the  facred  palace  ;  fo  called,  becaufe  the 
pope  anciently  gave  audience  in  his  chapel,  for  the  de- 
cifion  of  cales  fent  from  the  feveral  parts  of  Chriften- 
dom.  He  hither  lummoned  as  affeffors  the  moll  learn- 
ed lawyers  of  his  time  ;  and  they  hence  acquired  thtf 
appellation  of  cnpcl/ani,  chaplains.  It  is  from  the  de- 
crees formerly  given  by  theie  that  the  body  of  decretals 
is  compofed  :  their  number  Pope  Sixtus  IV.  reduced 
to  twelve. 

Some  fay,  the  fhrines  of  relicks  were  covered  with  a 
kind  of  tent-cape,  or  capella,  \.  c.  little  cape  ;  and  that 
hence  the  prieils,  who  had  the  care  of  tham,  were  called 
chaplains.  In  time  thefe  relicks  v/ere  repofited  in  a 
little  church,  either  contiguous  to  a  larger  or  fcparate 
from  it  ;  and  the  fame  name,  capella,  which  was  given 
to  the  cover,  was  alfo  given  to  the  place  where  it  was 
lodged  :  and  hence  the  prieft  who  fuperintend-ed  it 
came  to  be  called  chaplain.  ■      '..'■'^ 

CHAPLET,  an  ancient  ornament  for  th^ head,  like 
a  garland  or  wreath  :   but  this  word  is-  frequently  ufed 
to  fignify  the   ciicle  of  a  crown.      There  are  inllances 
of  its   beiug  borne  in   a   coat    of  arms,    as  well  as  fop  - 
crefts  ;  the  paternal  arras  for  Lafcelles  are  argent,  thre«- 
chaplets,  gules. 

CiiAPLET  alfo  denotes  a  llring'  of  beads  ufed  by  the 
Roman  Catholics,  to  count  the  number  of  their  prayers. 
The  invention  of  it  is  afcribed  to  Peter  the  hermit^ 
who  probably  learned  it  of  the  Turks,  as  they  owe  it 
to  the  Eaft  Indians. 

Chaplets  are  fometimes  called  pater-noflers  ;  and  are 
'  made  of  coral,  of  diamonds,  of  wood,  &c.  The  com- 
mon chaplet  contains  50  ave^niarias,  and  five  pater-' 
nofters.  There  is  alfo  a  chaplet  of  our  Saviour,  con- 
tilling  of  33  beads,  in  honour  of  his  :;3  years  living 
on  the  eartli,  inllituted  by  Fatiier  Michael  of  Camal- 
dufian. 

The  Orientals  have  a  kind  of  chaplets  which  they 
call  chains,  and  which  they  ufe  in  their  prayers,  re- 
hearfiiig  one  of  the  perfedllons  of  God  on  each  link  or 
head.  The  Great  Mogul  is  faid  to  have  18  of  thefe 
chains,  all  precious  Hones;  fome  diamonds,  others  ru- 
bles, pearls,  Sec.  The  Turks  have  likewife  chaplets, 
which  they  bear  in  the  hand,  or  hang  at  the  girdle  : 
but  Father  Dandlni  obferves,  they  differ  from  thofe 
ufed  by  the  Romanifts,  in  that  they  are  all  of  the  fame 
bigncfs,  and  have  not  that  dillinclion  into  decades, 
though  they  confift  of  fix  decades,  or  6o  heads.  He 
adds,  that  the  MulTclmans  run  over  the  chaplet  almoft 
in  an  inllant,  the  prayers  being  extremely  fiiort,  as 
containing  ordy  thefe  words,  "  praife  to  God,"  or 
"  glory  to  God,"  for  each  bead.  Befides  the  com- 
moi)  chaplet  they  have  likewife  a  larger  one  confilU 
ing  of  100  beads,  where  there  is   fome  dilHi-.ftion,  as 
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being  divided  by  little  threads  intajhree  parts  ;  on  one 
of  which  tlicy  repeat  30  times  foubhan  /lllah,  i.  e. 
•*  God  is  worthy  to  he  praifed  ;"  on  anotlier,  ellamh 
jilLh,  "  Gloiy  be  to  God  :"  and  on  the  third,  J/Iah 
cc/isr,  "  God  is  great."  Thefe  thrice  thirty  times  ma- 
king only  50  ;  to  complete  the  number  lOO,  they  add 
otlicr  prayers  for  the  beginning  of  the  chaplet. — He 
adds,  that  the  Mahometan  chnplet  appears  to  have 
had  its  -rife  from  the  mm  beracoth,  or  "  hundred  be- 
nediSions,"  which  the  Jews  are  obliged  to  repeat 
dally,  and  which  we  find  in  their  prayer  books  ;  the 
Jews  and  Mahometans  Iwving  this  in  common,  that 
they  fcarce  do  any  thing  without  pronouncing  fomc 
laud  or  benediflion. 

Menage  derives  the  vi'ord  chapht  from  chapeau, 
•'  hat."  The  modern  Latins  call  it  chapdlina,  the  Ita- 
lians more  frequently  corona. 

Chaplet,  or  Chapelet,  in  Architcilure,  a  little 
moulding,  cut  or  carved  into  round  beads,  pearls, 
olives,  or  the  like. 

CHAPMAN,  George,  born  in  1557,  a  man  high- 
ly  elleemed  in  his  time  for  his  dramatic  and  poetic 
works.  He  wrote  17  plays;  tranflated  Homer  and 
fome  oth<  r  ancient  poets  ;  and  was  thought  no  mean 
genius.  He  died  in  1634;  and  was  buried  in  St  Giles's 
in  the  Fields,  where  his  friend  Inigo  Jones  ereitcd  a 
monument  to  him. 

CHAPPE,  in  Heraldry.,  the  dividing  an  efcutcheon 
by  lijies  drawn  from   tiie  centre  of  the  upper  edge  to 
the  angles  below,  into  three  parts,  the  fetlions  on  the 
-fides  being  of  different  metal  or  colour  from  the  reft. 

CHAPPEL  in  FRITH,  a  market-town  of  Derby- 
■fliire,  about  16  miles  north-weft  of  Derby.  W.  Long. 
I.  50.   N.  Lat.  5^.  22. 

Chappel,  Wiiliam,  a  learned  and  pious  bifhop  of 
-Cork,  Cloyne,  and  Rofs  in  Ireland,  born  in  Notting- 
hamfliire  in  1 58 2.  When  the  troubles  began  under 
Charles  I.  he  was  profecuted  by  the  puritan  party  in 
parliament,  and  retired  to  Derby,  where  he  devoted 
himfelf.  to  ftudy  till  his  death  in  1649.  He  wrote 
Melkodus  ConcionanJi,  i.  e.  "  the  Method  of  Preach- 
ing :"  and  he  is  one  ofthofe  to  whom  the  Whole  Duty 
■of  Man  has  been  attributed.  He  left  behind  him  alfo 
his  own  life  written  by  himfelf  in  Latin,  which  has 
been  twice  printed. 

CHAPTER,  in  ecclefiaftical  polity,  a  fociety  or 
-Gommunity  of  clergymen  belonging  to  the  cathedrals 
and  coliegiate  chinches. 

It  w=3  in  the  eighth  century  tliat  the  body  of  canons 
began  to  be  caliid  a  chapter.  Tlie  chapter  of  the  ca- 
nons of  3.  cathedral  were  a  Handing  council  to  the  bi- 
fhop, and,  duiing  the  vacancy  of  the  fee,  had  the  jurif- 
diftion  of  the  diocefe.  In  the  earlier  ages,  the  bilhop 
was  head  of  the  chapter  ;  afterwards  abbots  and  other 
dignitaries,  as  deans,  provofts,  treafurers,  &c.  were 
preferred  to  this  diftin6llon.  The  deans  and  chapters 
h'.id  the  piivilege  of  choofing  the  bilhops  in  England  ; 
but  Henry  VIlI.  got  this  power  veftcd  in  the  crown  : 
and  as  the  fame  prince  expelled  the  monks  from  the 
cathedrals,  and  placed  fecular  canons  in  their  room, 
thofe  he  thus  regulated  were  called  deans  and  chapters 
of  the  new  foundation  ;  fuch  arc  Canterbury,  Win- 
cheftcr,  Ely,  Carl  lie,  &c.     See  Dean. 

Chapter,   in   matters  in  literature,  a  divifion  in  a 


bonk  for  keeping  the  fubje£l  treated  of  more  clear  and      Char 
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CHAR,  in  Ichthyology,  a  fpecies  of  Salmo.  '^      f"l', 

CHARA.      See  Botany  Index.  * 

CHARABON,  a  fea  port  town  on  the  northern 
coaft  of  the  ifland  of  Java  in  the  Eaft  Indies.  E.  Long. 
10.  8.   S.  Lat.  6. 

CH  AR  ACENE,  the  moft  fouthern  part  of  Sufiana, 
a  province  of  Perfia,  lying  on  the  Perfian  gulf,  be- 
tween the  Tigris  and  the  Eula^us.  It  was  fo  named 
from  tlie  city  of  Chorax,  called  £rft  Alexandria,  from 
its  founder  Alexander  the  Great  ;  afterwards  Antio- 
chia,  from  Antiochus  V.  king  of  Syria,  who  repaired 
and  beautified  it;  and  laftly,  Chorax  Spafins:,  or  Pa- 
finae,  that  is,  the  Mole  of  the  Spafines,  an  Arabian 
king  of  that  name  having  fecured  it  againft  the  over- 
flowing of  the  ligris,  by  a  high  bank  or  mole,  extend- 
ing three  miles,  which  ferved  as  a  fence  to  all  that 
country.  Dionyfius  Periegetes,  and  Ifidorus,  author 
of  the  ParthiccE  Manfiones,  were  both  natives  of  this 
city.  The  fmall  diftrift  of  Characene  was  feized  by 
Pafines,  the  fon  of  Sogdonacus,  king  of  the  neighbour- 
ing Arabs,  during  the  troubles  of  Syria,  and  erefted 
into  a  kingdom.  Lncian  c.ills  him  Hyfpafines,  and 
adds,  that  he  ruled  over  the  Characeni  and  the  neigh- 
bouring people  :  he  died  in  the  85th  year  of  his  age. 
The  other  kings  of  this  country  we  find  mentioned  by 
the  ancients  are,  Terasus,  who  died  in  the  92d  year 
of  his  age,  and  after  him  Artabazus  the  feventh,  as 
Lucian  informs  us,  who  was  driven  from  the  throne 
by  his  own  fubjefts,  but  reftored  by  the  Parthians. 
And  this  is  all  we  find  in  the  ancients  relating  to  the 
kings  of  Characene. 

CHARACTER,  In  a  general  fenfe,  fignifies  a  mark 
or  figure,  drawn  on  paper,  metal,  fl:one,  or  other  mat- 
ter, with  a  pen,  graver,  chiflel,  or  other  inftrumentj 
to  fignify  or  denote  any  thing.  The  word  is  Greek, 
X'^io-t-TTf,  forn^ed  from  the  verb,  x"?'-"""',  infculfere, 
"  to  engrave,  imprefs,"  &c. 

The  various  kinds  of  charafters  may  be  reduced  to 
three  heads,  viz.  Literal  CharaBers,  Numeral  Charac- 
ters, and  Abbreviations. 

I.  Literal  Character,  is  a  letter  of  the  alphabet, 
ferving  to  indicate  fome  articulate  found,  expreffive 
of  fome  idea  or  conception  of  the  mind.  See  Al- 
phabet. 

1.  Thefe  may  be  divided,  with  regard  to  their  na- 
ture and  ufe,  into  Nominal  CharaSers,  or  thofe  we  pro- 
perly call  letters  ;  which  ferve  to  exprefs  the  names  of 
things:  See  Letter.  Real  CharaSers ;  thofe  that 
inllead  of  names  exprefs  things  and  ideas:  See  Idea, 
&c.  Emblematical  or  Symbolical  CharaSers  :  which  have 
this  in  common  with  real  ones,  that  they  exprefs  the 
things  themfelves  ;  but  have  thus  further,  that  they  in 
fome  meafure  perfonate  them,  and  exhibit  their  form  ; 
fuch  are  the  hieroglyphics  of  the  ancient  Egyptians. 
See  Hieroglyphic,  Symbol,  &c. 

2.  Literal  Charactsrs  may  be  again  divided,  with 
regard  to  their  invention  and  ufe,  into  particular  and 
general  or  univerfal. 

Particular  Characters,  are  thofe  peculiar  to  this 
or  that  nation.  Such  are  the  Roman,  Italic,  Greek, 
Hebrew,  Arabic,  Gothic,  Chinefe,  &c.  ciiaraders. — 
See  Hebrew,  Gothic,  Chinese,  &c. 
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Charailers,      Umverfal  Characi fks,  aro  3\{o  real  tfjaraSerj,  and 
/"—  make    what    fonie    autUurs    call  a    Phllofophical   Lan- 
guage. 

Tliat  diverfity  of  chdraflers  iifed  by  tlic  feveral  na- 
tions to  exprefs  the  fame  idea,  is  found  the  chief  ob- 
ftacle  to  the  advjnceinent  of  learning  :  to  remove  this, 
feveral  autliors  have  t;iken  cccafion  to  prupi.fe  plans 
of  charadcrs  that  fhould  be  iinivcrlal,  and  which  each 
people  (liould  read  in  their  own  language.  The  cha- 
ralier  here  is  to  be  real,  not  nominal  :  to  txprefs  tilings 
and  notions;  not,  as  the  common  ones, letters  or  founds: 
yet  to  be  mute,  like  letters,  and  arbitrary  ;  riOt  emble- 
matical, like  hieroglyphics. 

Thus,  every  nation  fiiould  retain  its  own  language, 
yet  every  one  undei  (land  that  of  each  other,  without 
learning  it;  only  by  feeing  a  real  or  univerfal  chanidir, 
which  (lu)uld  fignity  the  fame  things  to  all  people,  by 
what  founds  focver  each  expvefs  it  in  their  particular 
idiom.  For  infiance,  by  feeing  the  charader  deftincd 
to  fignlty/o  Jrink,din  Englifliman  fhould  read  io  drink; 
a  Frenchman,  Loire  ;  a  Latin,  bibere ;  a  Greek  t.hii';  a 
Jew,  rnt;;  a  German,  trincken  ;  and  fo  of  the  refl  ; 
in  the  fame  manner  as  feeing  a  horfe,  each  people  cx- 
preffes  it  after  their  own  manner  ;  but  all  mean  the 
fame  animal. 

This  real  charaSer  is  no  chimera  ;  the  Chinefe  and 
Japanefe  have  already  fomething  like  it.  They  have 
a  common  charaStr  v\hich  each  of  thofe  nations  un- 
derlland  alike  in  their  feveral  languages  ;  though  they 
pronounce  them  with  fuch  different  fourds,  that  they 
do  not  underfland  one  another  in  fpeaking. 

The  tirii  and  moll  confiderable  attempt  for  a  real 
tharaQtr,  or  phIloft)phical  language,  in  Europe,  are 
thofe  of  Bifhop  Wilkins  and  Daigarme :  but  thefe, 
witii  how  mucli  art  fotver  they  were  contrived,  have 
yet  proved  ineffectual. 

M.  Leibnitz  had  fome  thoughts  the  fame  way  ;  he 
thiiiks  thofe  great  men  did  not  hit  the  right  method. 
It  was  probable,  indeed,  that  by  their  means,  people, 
who  do  not  underftand  one  another  might  eafily  have 
a  commerce  together;  but  they  have  not  hit  on  true 
real  charaBer  r. 

According  to  him,  the  charadcrs  fhould  rcfemble 
thofe  ufed  in  algelvra :  which,  in  cffcft,  are  very 
limple,  yet  very  expreflive  ;  without  any  thing  fupcr- 
fluous  or  equivocal  ;  and  contain  all  the  varieties  re- 
quired. 

The  ;-frt/r/'<3r/7i7^r  of  Bifliip  Wilkins  has  itsjntlsp- 
plaiife  :  Dr  Hook  recommends  it  on  his  own  know- 
ledge and  experience,  as  a  mod  excellent  fcheme  ;  and 
to  engage  the  woild  to  the  ftndy  thereof,  pnblifhcs 
fome  Jinc  inventions  of  his  own  therein. 

M.  Leibiii:z  tilis  us,  he  had  under  confideration  an 
nlfihcibei  of  human  ihovghls  ;  in  oidcr  to  a  new  phihfo- 
phical  Ijnguage,  on  his  own  fcheme  :  but  his  death 
prevented  its  being  brought  to  niiitnrity. 

M.  Lodwie,  in  the  Pliilofophical  I'ranfaiTtions,  gives 
us  a  plan  of  an  univerfal  alphabet  or  charader  of  another 
kind  :  this  was  to  contain  an  enumeration  of  all  fuch 
fingle  founds,  or  letters,  as  are  ufed  in  any  language  ;. 
by  means  whereof,  people  fhould  be  enabled  to  pro- 
nounce truly  and  readily  any  language  ;  to  defcribe 
the  pronunciation  of  any  language  that  (hall  be  pro- 
m.unccd  in  their  hearing,  fo  as  others  accuftomed  to 
this  language,   though  they  had  never  heard  the  Ian- 
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guage  pronounced,  fhall  at  firft  be  able  truly  to  pro    Clisr-iftm. 
nounce  it  :   and,  lallly,  this  character  to  fcrvc  as  a  (land-  *        ' 

ard  to  perjHtuate  the  founds  of  any  language.  In 
the  Journal  Litteraire,  an.  I  720,  we  have  a  very  inge- 
nious projcdl  for  an  univerfal  charader.  'Fhe  author, 
after  obviating  the  (jbjtilions  that  might  be  made  a- 
gainll  the  fcafiblcnefs  of  fuch  fcliemes  in  the  general, 
propofes  his  own  :  his  charaden  are  to  be  the  cop.imon 
Arabic,  or  numeral  tigures.  The  combinations  oT 
thefe  nine  are  fuflRcient  to  exprcfs  diftindtly  an  incre- 
dible tjuantity  of  nunibirs,  much  more  than  we  fliall 
need  ternjs  to  fignify  our  aClions,  goods,  evils,  duties, 
paffions,  S:c.  Thus  Is  all  the  trouble  of  framing  and 
learning  any  new  charader  at  once  faved  ;  the  Arabic 
figures  having  already  all  the  univcrfality  required. 

The  advantages  are  immenfe.  For,  Mr.o,  We  have 
here  a  flable,  faithful  interpreter ;  never  to  be  cor- 
rupted or  changed,  as  the  popular  languages  continu- 
ally are.  ido,  Whereas  the  difficulty  of  pronouncing 
a  foreign  language  Is  fuch  as  ufually  gives  the  learner 
the  greateft  trouble,  and  there  are  even  fome  fotmds 
which  foreigners  never  attain  to,   in  the  charader  here  • 

propofcd  this  difficulty  has  no  place  i  every  nation  is 
to  pronounce  them  according  to  the  particular  pro- 
nunciation that  already  obtains  among  them.  All  the 
difficulty  is,  the  accuftoming  the  pen  and  the  eye  to 
affix  certain  notions  to  charadcrs  that  do  not,  at  firll 
fight,  exhibit  them.  But  this  trouble  is  no  more  than 
we  find  in  the  fludy  of  any  language  whatever. 

The  inflexions  of  words  are  here  to  beexpreffed  by 
the  common  letters.  For  infiance,  the  fame  charader 
fliall  exprefs  ^.fliy  or  a  colt,  a  horfe  or  a  mare,  an  aid 
horfe  or  an  oid  mare,  as  accompanied  with  this  or  that 
dillindllve  letter,  which  fliall  fhow  the  fcx,  youth,  ma- 
turity, or  old  age  :  a  letter  alfo  to  exprcfs  the  bignefs 
or  fize  of  things;  thus  v.g.  a  man  with  this  or  that 
letter,  to  iignify  a  great  man,  or  a  little  man^  Sec, 

The  ufe  of  thofe  ktlers  belongs  to  the  grainmar; 
which,  once  well  underdood,  would  abridge  the  voca- 
bulary exceedingly.  An  advantage  of  this  grammar 
is,  that  it  would  only  have  one  declendon  and  one 
conjugation  :  thofe  numerous  anomalies  of  grainma- 
rians  are  exceeding  troublefoine  ;  and  arife  hence,  that 
the  common  languages  are  governed  by  the  populace,  . 
who  never  reafon  on  what  is  bell  :  but  in  the  cha.  It  cr 
here  propufed,  men  of  fenfe  having  the  introdndtion 
of  it,  would  have  a  new  ground,  whereon  to  build  re- 
gularly. 

A  new  univerfal  charafter  has  been  propofed  by  Mr 
Northmore  of  London,  by  which  diflcrent  nations  may 
coinmunicate  their  fentiments  to  each  other.  His  ori- 
ginal plan  was,  to  make  the  fame  nnnieiical  figure  re- 
prefent  the  fame  word  in  all  languages.  But  he  found 
afterwards  that  it  might  be  in. proved,  by  ufing  a  ligure 
not  for  every  won".,  but  every  nffiil  word.  And  even  . 
thefe  he  thinks  might  be  abbreviated  by  a^lopting  cer- 
tain  uniform  fixed  figiis,  the"  number  of  wliich  would 
not  exceed  .,0,  fortlie  various  parts  of  fpeeeh.  Words 
of  negation,  he  propofed,  to  he  exprelfcd  by  a  prefixed 
fign.   A  few  inllances  will  explain  the  author's  meaning. 

Suppofe  the  number  c  to  reprefent  the  wordfe, 

6  —  ^  a  man, 

7  —  —        '-'"jV'S' 

8  —      •    —  never, 

9  -  -        I 


GharaSers, 
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"  I  would  then  (fays  he)  exprcfs  the  tenfes,  genders, 
cafes,  S:c.  in  all  langungcs,  in  fume  fuch  uniform  man- 
ner as  the  following  : 


(0 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

^6 

(9) 

6 

(.0) 

6" 

(n) 

'? 

(.2)+6 

('3) 

7 

(14) 

7 

(15) 

7 

2. 

(,6)- 

-7 

prcjint  Itvfe,               — 

fee, 

/fr/>(?  /cn/f,                — 

faw. 

jerfea  farticiple,        — 

ieei]. 

preftnl  participle^          — 

feeing. 

future,          —              . — 

will  fee. 

fuhjlantive,               — 

fight. 

prrfoiml  ftthjlnntve,       — 

fpeftator, 

nominative  cnfe,           — 

a  man. 

^'■iiilive. 

of  a  man, 

dative,          —             — 

to  a  man. 

feminine,         —          — 

a  woman, 

plural,           —              — 

men. 

pofitive,          —          — 

happy, 

comparative,            — 

happier. 

fupcrlative,            — 

happicft, 

as  above,  N°  6.          — 

happiiiefs, 

negation,        —          — 

unhappy. 

"  From  the  above  fpecimen,  I  fhould  find  no  difficul- 
ty in  comprehending  the  following  fentence,  though 
it  were  written  in  the  language  of  the  Hottentots : 

9i '8,  ,-5, — 7,   6.  I  never  fanx)  a  more  unhappy  'woman. 

"  Thofe  languages  which  do  not  ufe  the  pronoun 
prefixed  to  the  verb,  as  the  Greek  and  Roman,  &c. 
may  apply  it,  in  a  fmall  charadler,  fimply  to  denomi- 
nate the  perfon  ;  thus,  inftead  of  9,  8,  .5,  I  never  fiiu ; 
thev  may  write,  S,  p. 5,  which  will  lignify  that  the 
verb  is  in  the  firft  perfon,  and  will  flill  have  the  fame 
meaning." 

Our  HUthor  thinks,  that  according  to  this  fcheme  of 
an  unlverfal  charafter,  about  20  figns,  and  lefs  than 
lOjOro  chofen  words  (fyiionyms  being  fet  afide),  would 
an'*'  r  all  the  ends  propofed  ;  and  that  foreigners,  by 
referring  to  their  numerical  diftionary,  would  eafily 
comprehend  each  other.  He  proceeds  next  to  fhew 
how  appropriate  founds  may  be  given  to  his  figns,  and 
an  univerfal  living  language  formed  from  the  univerfal 
characters. 

To  attain  this  end,  he  propofes  to  drftinguilh  the  ten 
numerals  by  ten  monofyliabic  names  of  eafy  pronun- 
ciation, and  fuch  as  may  run  without  difficulty  into  one 
another.  To  illullrate  his  fcheme,  however,  he  calls 
them,  for  the  prefent,  by  their  common  Englifh  names  ; 
but  would  pronounce  each  number  made  ufe  of  by  ut- 
tering  feparately  its  compo'nent  parts,  after  the  manner 
of  accountants.  Thus,  let  the  number  6945  rcprefent 
the  word  horfe,  he  would  not,  in  the  univerfal  language, 
call  a  hor{e  fix  thoufand  nine  hundred  and  forty  three,  but 
fix,  nine,  four,  three,  and  fo  on  for  all  the  words  of  a 
fentence,  making  the  proper  flop  at  the  end  of  each.. 
In  the  fame  manner,  a  dillindt  appellation  muft  be  ap- 
propriated to  each  of  the  prefixed  (igns,  to  he  pronoun- 
fed  immediately  after  the  numeral  to  which  it  is  an  ap- 
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pendage.      Thus,    if />.'«  be  the  appellation  or  the  fign  Chanaers. 
of  the  plural  number,  _y7x,  nine,  four,  three,  plu  will  be  r—' 

horfis. 

"  Thus  (fays  our  atithor"),  1  hope,  it  is  evident  that 
about  30  or  40  diftinft  fyllables  are  fufficient  for  the 
above  puipofe  ;  but  I  am  much  mift-,ken  if  eleven  only 
will  not  anlwer  the  fame  end.  This  is  to  be  done  by 
fubllituting  the  firft  20  or  30  numerals  for  the  Cut.s, 
and  faying,  as  in  algebra,  that  a  term  is  in  the  power 
of  iuch  a  number,  which  may  be  exprcfTed  by  the  fim- 
"ple  word  under.  Ex.gK,  Let  6943  rcpref-nt  the  word 
horfe ;  and  fuppofe  4  to  be  the  ligii  of  the  plural  num- 
ber, I  would  write  the  word  thus,  s-riT  '  ^"'^  P""*^" 
nounce  it,  fix,  nine,  four,  three,  in  the  power  of  or  un- 
der four.  By  thefe  means  eleven  dillincl  appellations 
would  be  "fufficient,  and  time  and  ufe  would  much  ab- 
breviate the  pronunciation  " 

But  the  difficulty  is  not  in  inventing  the  mod  fim- 
ple,  eafy,  and  commodious  charader,  but  in  engaging 
the  feveral  nations  to  ufe  it  ;  there  being  nothing  they 
agree  lefs  in,  than  the  underllauding  and  purfuing  their 
common  intereih 

3.  Literal  charafters  may  again  be  divided,  with  re- 
fped  to  the  nations  among  whom  they  have  been  in- 
vented,  into  Greek  charadlers,  Roman  characters,  He- 
brew characters,  £;c.  The  Latin  charafter  now  ufed 
through  all  Europe,  was  formed  from  the  Greek,  as  the 
Greek  was  from  the  Phcenician  ;  and  the  Phoenician, 
as  well  as  the  Chaldee,  Syriac,  and  Arabic  charafters, 
were  formed  from  the  ancient  Hebrew,  which  fubfifted 
till  the  Babyloniih  captivity  ;  for  after  that  event  the 
charafter  cf  the  Affyrians,  which  is  the  fquare  Hebrew 
now  in  ufe,  prevailed,  the  ancient  being  only  found  on 
fome  Hebrew  medals,  commonly  called  Samaritan  me- 
dals. It  was  in  1091  that  the  Gothic  charafters,  in- 
vented  by  Ulfilas,  were  abohfiied,  and  the  Latin  ones 
eftablldied  in  their  room. 

Medallifts  obfcrvc,  that  the  Greek  charafter,  con- 
fiding only  of  majufcule  letters,  has  preferved  its  uni- 
formity on  all  medals,  as  low  as  the  time  of  Gallienus, 
from  which  time  it  appears  fomewhat  weaker  and 
rounder  :  from  the  tiire  o"^  Conftantine  to  Michael  we 
find  only  Latin  characttrs  :  after  Michael,  the  Gretk 
charafters  recommence  ;  but  from  that  time  they  be- 
gan to  alter  withthe  language,  which  was  a  mixture  of 
Greek  and  Latin  The  Latin  medals  preferved  both 
their  charaftets  and  language  as  low  as  the  tranfl.ition 
of  the  feat  of  the  empire  to  Conftantinople  :  towards 
the  time  of  Decius  the  charafter  began  to  lofe  its 
ronndnefs  and  beauty  ;  fome  time  after,  it  retrieved 
and  fubfifted  tolerably  till  the  time  of  Juftin,  when  it 
degenerated  gradually  into  the  Gothic.  The  rounder, 
then,  and  better  formed  a  charafter  is  upon  a  medal, 
the  fairer  pretence  it  has  to  antiquity. 

IL  Numeral  Chakactf-rs,  or  ch-irafters  ufed  to  ex- 
prefs  numbers,  are  either  letters  or  figures. 

The  Arabic  charafter,  called  alfo  the  common  one, 
becaufe  it  is  ufed  almoft  throughout  Europe  in  all  forts 
of  calculations,  confifts  of  thefe  ten  digits,  I,  2,  3,  4, 
5,  6,  7,  8,  9,  o. 

The  Roman  numeral  charafter  confifts  of  feven  ma- 
jufcule letters  of  the  Roman  alphabet,  viz.  I,  V,  X, 
L,  C,  D,  M.  The  I  denotes  one,  V  five,  X  ten, 
L  fifty,  C  a  hundred,  D  five  hundred,  and  M  a  thou- 
fand.     The  I  repeated  twice  makes  two,   II  ;  thrice, 

three, 
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^ara<ften.  lliref,  III.     Four  is  expreni'd  thus,  IV.  as  I  before  V  £.  or  /.  pounds  (lerling 


-or  X  takes  an  unit  from  the  number  cxpr?ntd  by  thefe 
letters  To  exprefs  fix,  an  I  is  added  to  a  V,  VI.  ; 
for  fcven,  two,  VII.;  and  for  eight,  three,  VIII.  Niiic 
is  cxprelTed  by  an  I  before  X,  thus  IX.  The  fame 
remark  may  be  made  of  the  X  before  L  or  C,  except 
that  the  diminution  is  by  tens  ;  thus,  XL  denotes 
forty,  XC  ninety,  and  LX  fixty.  The  C  before  D 
or  M  diminifheo  each  by  a  hundred.  The  number 
five  hundred  is  fometimes  expreiTcd  by  an  I  before  a 
C  inverted,  thus,  ID  ;  and  inftead  of  M,  vhich  figui- 
fies  a  thoufand,  an  I  is  fometimes  ufed  between  two 
C",  the  one  direft,  an  J  the  other  inverted,  thus,  CIO. 
Tlie  addition  of  C  and  O  before  or  after  raifes  C]  O  by 
tens;  thus,  CCI90  expreffes  ten  thoufand,CCCI30D 
a  hundred  thoufand.  The  Remans  alfo  expreflfed  any 
number  of  thoufands  by  aline  drawn  over  any  numeral 
lefs  than  a  thoufand  ;  thus,  v  detotes  five  thoufand. 
Ex  fixty  thoufand  ;  fo  likewife  M  is  one  miih'on,  MM 
is  two  milh'ess,  "jc. 

The  Greeks  had  three  ways  of  exprefilng  numbers  : 

1 .  Every  letter,  according  ts  its  place  in  the  alphsbet, 
denoted   a  number,  from   a,   one,   to  u,  twenty-four. 

2.  The  alphabet  was  divided  into  eight  units,  «  one, 
/3  two,  ;-  three,  &c.  ;  into  eight  tens,  >  ten,  v.  twenty, 
■>.  thirty,  &c.  ;  and  eight  hundreds,  f  one  hundred, 
T  two  hundred,  >■  three  hundred,  &c.  3.  I  ftood  for 
<jne,  n  five,  A  te^%  H  a  hundred,  X  a  thoufand,  M  ten 
thoufand  ;  and  when  the  letter  n  enclofed  any  of  thcfe, 
except  I,  it  fhowed  the  enclofed  letter  to  be  five  times 
ks  value  ;  as,  |aJ  fifty,  |h|  five  hundred,  |x|  five  thou- 
fand, \y\  fifty  thoufand. 

Tie  French  Cuarjcters  ufed  in  the  chamber  of  ac- 
counts, and  by  peribns  concerned  in  the  management 
of  the  revenue,  is  properly  fpeaking,  nothing  clfc  than 
the  Roman  numersls,  in  letters  that  are  not  majufcule; 
thus,  inftcad  of  exprefung  fifty-fix  by  LVI,  they  de- 
note it  by  fmaller  charaftere,  Ivj. 

III.  Characters  of  Abbreviations,  5:c.  in  feveral 
of  the  arts,  arc  fymbols  contrived  for  t«c  more  concife 
and  immediate  conveyance  of  the  knowledge  of  things. 
For  the 

CnAKjCTERS  ufed  in  Algebra,  fee  Algebra,  Intro- 
duftion. 

Of  the  Afpefts. 

■cf  or  S  Conjunction  A  Trine 

SS  Semifexlile  Bq  Biquintile 

*  Scxtile  Vc  Quincunx 

Q_^Quintile  0°  Oppofition 
D  Q^uartile  Q_  Dragon's  head 

Td  Tredecile  X'S  Dragon's  taQ 

Of  Time. 

A.  M.   anle  meridiem,  before  the  fun  comes  upon  the 

meridian. 
O.  or  N.  noon. 
P.M.  fo/i  meridiem,  when  the  fun  is  paft  the  meridian. 

CnyiR.icTERS  in  Commerce. 


D"  dil/c,  the  fame 
N"  numiro,  or  number 
F°  folio,  or  page 
C  or  r£)  hundred 

weight,  or  1 1  2 

pounds 

Vol.  V.  Part  I. 


q"  quarters 
S  or  s  fiilllings 
d  pence  or  denicrs 
ft)  pound  weight 
R"  reBol  ^  ,. 

17  O  >  folio 

V"  "veroy 


p''  per  or  by,  p''  ann. 
by  the  year,  p''  cent. 


H     A 

K^  rixdollar 

D'  ducat 

P.  S.  poftfcript,  &c. 


CharaAcri, 


Ca.iRACTRRS  in  Geometry  and  Trigonometry, 

X  equiangular  or  fimi- 

lar 
-L  equilateral 


II  the  charaAer  of  paral- 

lelifm 
A  triangle 
n  fquare 
[]  □  redlangle 
O  circle 

denotes  a  degree  ;  tl: 


<-^.  an  angl; 

/  right  angle 
-•-  perpendicular 
s,  45"  implies  45  degrees. 


'  denotes  a  minute  ;  thus,  50'  is  "JO  muiutes.  '',  ", 
",  denote  feconds,  thirds,  and  fourths  :  and  the  fame 
charafters  are  ufed  when  the  progreffions  are  by  tens, 
as  it  is  here  by  fixtles. 

CeARitCTRRS  in  Grammar,  Rhetoric,  Poetry,  ifjc. 
D.  D.  doctor  in  divini- 


(  )  parenthefis- 

\_  i  crotchet 

-  hyphen 

'  apoftrcphe 

'  emphafis  or  accent 

•  breve 

••    dialyfis 

■*  caret  and  circumflex 

•)•  '^  and  *  references 

§  feftion  or  divifion 

%  paragraph 


ty 
V.  'D.   M.   miniller  of 

the' word  of  God 
LL.  D.  doiior  of  law* 
J.  V.  D.  dodor  of  ci- 
vil and  common  law 
"  quotation 
M.  D.  duftor  in  phyfic 
A.  M.  mafter  of  arts 
A.  B.  bachelor  of  arts 


F.  R.  S.  fellow  of  the  royal  fociety. 

For  the  other  characters  ufed  in  grammar,  fee  Com- 


ma, Colon,  Semicolob,  &c. 


•';ers,  and  in  ancient 


Ckaractehs  cinKiig  the  ancient  Lai  _ 
Infcriptions 

P.  P.  pater  patria 

C.  Code 

C.  C.  confules 


§  paragraph 
/"digefts 
Scto.  fenatus  conful- 


to 
E.  extra 
.  P.  Q^R.  fena- 
tus populUfque 
Romanus 


T.  titulus 

P.  P.  D.  D.  propria 

pccunia  dedicr.v:t 
D.  D.  M.  dono  dedit 

monumentum 


Char/sctbrs  in  Medicine  and  Pharmacy. 

5.  recipe 

a,  aa,  or  ano,  of  each 


alike 

ft)  a  pound,  or  a  pint 
^  an  ounce 
3  a  drachm 
3  a  fcruple 
gr.  grains 
S  or  /;■  half  of  any 

thing 
cong.  conglus,  a  gallon 
ccch.  cochleare,  a 

fpoonful 


M.  manipulus,  a  hand- 
ful 

P.  a  pugll 

P.  !£..  equal  quanti- 
ties 

S.  A.,  according  to 
art 

q.  s.  a  fufficlent  quan- 
tity 

q.  pi.  as  much  as  you 
pleafe 

P.  P.  pulvis  patrum,thc 
Jtfuits  bark. 


Characters  upon  Tomb-Jlones. 

S.  V.  Sifte  viator,  i.  e.  Stop  traveller. 
M.   S.  Memorise  facrum,  /.  e.  Sacred  to   the  me- 
mory. 


3D 


D. 


r  quaver 

f,  femiqiiaver, 

C   demifemlquaver 
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CharaiSeia.       D    M.  Diis  manitus. 

' . '      J.  H.  S.  Jefus. 

Xn  p.   a   charaftcr   foX;nJ  in   the  catacombs,  about 
the  meaning  of  which  authors  are  not  agreed. 

Chjrjcters  ufed  in  Mufic,  and  of  Mujical  Notes  wit" 
their  proportions,  are  as  foUo'ws. 

tj    character  of  a  large     8       f  crotchet 
P\  a  long  4 

fij  a  bieve  2 

Q  a  femibreve  i 

C^   a  minim  ■»• 

%  charafter  of  a  fliarp  note  ;  this  charafter  at  the 
beginning  of  a  line  or  fpace,  denotes  that  all  the  notes 
in  that  line  are  to  be  taken  a  temitone  higher  than  in 
the  natural  ferlcs  ;  and  the  fame  affeds  all  the  oftaves 
above  and  below,  though  not  marked  :  but  v.hen  pre- 
fixed to  any  particular  ixite,  it  fhows  that  note  alone 
to  be  taken  a  femitone  higher  than  it  would  be  with- 
out fuch  a  character. 

[>  or  b,  charafter  of  a  flat  note  :  this  is  the  con- 
trary to  the  other  above  ;  that  is,  a  femitone  lower. 

i;  charaifler  of  a  natural  note  :  \Then  in  a  line  or 
feries  of  artificial  notes,  marked  at  the  beginning  \)  or 
%,  the  natural  note  happens  to  be  required,  it  is  de- 
noted by  this  charafter. 

j£   character  of  the  treble  cliff. 

I I  charaAer  of  the  mean  cliff. 

M;  bafs  cliif. 

X  or  \,  charafters  of  common  duple  time,  fignify 
ing  the  meafure  of  two  crotchets  to  be  equal  to  two 
■otes,  of  which  four  make  a  femibreve. 

C  C-<  3  charofters  that  diftinguifh  the  movements 
of  common  time,  the  firfl  implying  flow,  the  iecond 
rjuick,  and  the  third  very  quick. 

•r>  T»  3'  T'  "fV'  charaflers  of  fimple  triple  time,  the 
meafure  of  which  is  equal  to  three  femibreves,  or  to 
three  minims, 

t,  5,  or  t'V'  charafters  of  a  mixed  triple  time,  where 
the  meafure  is  equal  to  fix  crotchets,  or  fix  quavers. 

|,  or  -f,  or  t3i  or  \,  or  |^,  charaders  of  compound 
triple  time. 

A.  -IT.  -r|>  c'  -T.  "i"  TT>  charafters  of  that  fpecies 
of  triple  time  called  the  meafure  of  twelve  times. 

Character,  in  human  life,  that  which  is  peculiar 
m  the  manners  of  any  perfon,  and  diftinguifhes  him 
from  all  others. 

Good  Ch.^rjctrr,  is  particularly  applied  to  that  con- 
duft  which  is  regulated  by  virtue  and  religion  ;  in  an 
inferior  but  very  common  fenfe,  it  is  underftood  of 
mere  honefty  of  dealing  between  man  and  man.  The 
importance  of  a  good  charader  in  the  commerce  of 
life  feems  to  be  univcrfally  acknowledged. — To  thofe 
who  are  to  make  their  own  way  either  to  wealth  or 
honours,  a  good  chara<fter  is  ufually  no  lefs  neceflary 
than  addrefs  andabihtles.  To  tranfci  Ibe  the  •bfervation 
of  an  elegant  moralift  :  though  human  nature  is  de- 
generate, and  corrupts  itfelf  (till  more  by  its  own  in- 
ventions ;  yet  it  ufually  retains  to  the  lafl  an  efleem 
for  excellence.  But  even  if  we  are  arrived  at  fuch  an 
extreme  degree  of  depravity  as  to  have  loft  our  native 
reverence  for  viituc  ;  yet  a  regard  to  our  own  intercft 
and  fafety,  which  we  feldom  lofe,  will  lead  us.  to  ap- 
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ply  for  aid,  in  all  important  tranfadions,  to  men  whufe  CiiaraiJf^rfc 
ii:tegr!ty  is  unimpeached.  When  we  choofe  an  afiill- '"  «  '  ' 
ant,  a  partner,  a  lervant,  our  tirft  inquiry  is  concerning 
his  charadcr.  When  we  have  occalion  for  a  counfel- 
lor  or  attorney,  a  phyfician  or  apothecary,  whatever 
we  may  be  ourlelves,  we  always  choofe  to  trull  our 
property  and  peifons  to  men  of  the  bed  charaAer. 
When  we  fix  on  the  tradefmcn  who  are  to  fupply  us 
with  necefTaritf,  we  arc  not  determined  by  the  lign  of 
the  lamb,  or  the  wolf,  or  the  fox,  nor  by  a  (hop  fitted 
up  in  the  moll  elegant  talle  ;  but  by  the  faireil  repu- 
tation. Look  into  a  daily  ncwfpaper,  and  you  will 
fee,  from  the  higheft  to  the  lowell  rank,  how  import- 
ant the  characters  of  the  employed  appear  to  the  em- 
ployers. After  the  advertiftmcnt  has  enumerated  the 
qualities  required  in  the  pevfon  wanted,  there  conflant- 
ly  follows,  that  none  need  spply  who  cannot  bring  an 
undeniable  charaftcr.  Offer  yourfelf  as  a  candidate 
for  a  ieat  in  parliament,  be  promoted  to  honour  and 
emolument,  or  in  any  refpeift  attract  the  attention 
of  mankind  upon  yourfelf,  and  if  you  are  vulner-- 
able  in  your  charatter,  you  will  be  deeply  wound- 
ed. This  is  a  general  tellimony  in  favour  of  ho- 
nefty, which  no  writings  and  no  prafticcs  can  poffibly 
refute. 

Young  men,  therefore,  whofe  cbaraders  are  yet 
unfixed,  and  who  confequently  may  render  them  j.uft 
fuch  as  they  wifi),  ought  to  pay  great  attention  to  the 
firft  fteps  which  they  take  on  entrance  into  life.  They 
are  ufually  carelefs  and  inattentive  to  this  objeil.  They 
purfuc  their  owri  plans  with  ardour,  and  negleft  the 
opinions  which  others  entertain  of  them.  By  fome 
thoughtlefs  adion  or  expreffion,  they  fuffer  a  mark  to 
be  impreffed  upon  them,  which  fcarcely  any  fubfequent 
merit  can  entirely  erafe.  Every  man  will  find  fome 
perfons,  who,  though  they  are  not  profeffed  enemies, 
yet  view  him  with  an  envious  or  a  jealous  eye,  and  who 
will  gladly  revive  any  tale  to  which  truth  has  given  the 
flighteft  foundation. 

In  this  turbulent  and  confufed  fcene,  where  our 
words  and  aclions  are  eften  mifundcrftood,  and  oft- 
ener  mifreprefentcd,  it  is  indeed  difEcult  even  for  in. 
nocence  and  integrity  to  avoid  reproach,  abufe,  con- 
tempt, and  hatred.  Thefe  not  only  hurt  our  interefl 
and  impede  our  advancement  in  life,  but  forely  afflift. 
the  feelings  of  a  delitate  and  tender  mind.  It  is  then 
the  part  of  wifdom  firft  to  do  every  thing  in  our  power 
to  preferve  an  irreproachable  charafter,  and  then  to  let 
our  happinefs  depend  chiefly  on  the  approbation  of  oirr 
own  confciences,  and  on  the  advancement  of  our  inte- 
rcft in  a  world  where  liars  fliall  not  be  believed,  and 
where  flanders  fliall  receive  countenance  from  none 
but  him  who,  in  Greek,  is  called  by  way  of  eminence^ 
Diuloius,  or  the  culumniator. 

Character,  in  Poetry,  particularly  the  epopee  and 
drama,  is  the  refult  of  the  manners  or  peculiarities  bjr 
which  each  perfon  is  diftinguiflied  from  others. 

The  poetical  charailer,  fays  M.  Boffu,  is  not  pro* 
perly  any  particular  virtue  or  quality,  but  a  compofi-  . 
tion  of  fevtral  which  are  mixed  together,  in  a  differ- 
ent degree,  according  to  the  necefuty  of  the  fable  and 
the  uniiy  of  the  aftion  :  there  muft  be  one,  however, 
to  reign  f>ver  all  the  reft  ;  and  this  muft  be  found,  in 
fome  degree,  in   every  part.      The   firft  quality   in  A- 


chilles,  is  wrath  ;    in  Ulyffcs, 


difGmulation  ;    and  in 
iEueas> 
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PtijraAer,  ^neas,  milJnefs  :   l)iit    <is  tlicfi.-  charafters  cannot  be      its  cliaraftci",  wliercby.it 

*■.!*' al'ine,  tliey  mun:   be  acctiiiipaiiiL'd  with    others  to  em- 

,  bcIl'lK    them,   as   far  as   they    are    capable,   either  by 

liidiiig  their  d«fcfts.  as  in  tlie  anger  of  Achilles,  which 
is  palliated  by  extraordinary  Vidour :  or  by  making 
them  centre  in  fome  folid  virtue,  as  in  UlyfTes,  wdiofe 
didimulation  makes  a  part  of  his  prudence  ;  and  in 
.^ncas,  whofe  mildncfs  Is  employed  in  a  fubraifTion  to 
the  will  of  the  gods.  In  the  making  up  of  which 
union,  it  is  to  be  obferved,  the  poets  have  joined  to- 
gether fiich  qualities  as  are  by  nature  the  moll  com- 
patible ;  valour  with  anger,  piety  with  mildnefs,  and 
prudence  with  diflimnlation.  The  fable  required  pru- 
dence in  UlylTes,  and  piety  in  jEneas  ;  in  this,  there- 
fore, the  poets  were  not  left  to  their  choice  :  but  Ho- 
mer might  have  made  Achilles  a  coward  without  a- 
bating  any  thing  from  the  jullnefs  of  his  fable  ;  fo  that 
it  was  the  neccfilty  of  adorning  his  charafter,  that 
obliged  him  to  make  him  valiant  :  the  character,  then, 
of  a  hero  in  the  epic  poem,  is  compounded  cf  tiiree 
forts  of  qualities  :  the  firft  eflentlal  to  the  fable  ;  the 
fecond,  embellifhments  of  the  firll  ;  and  valour,  which 
fuftains  the  other  two,  makes  the  third. 

Unity  of  charjfter  is  as  necelFary  as  the  unity  of 
the  fable.  For  this  purpofe  a  perfon  fliould  be  the 
fame  from  the  beginning  to  the  end  :  not  that  he  is 
always  to  Wetray  the  fame  fentiments,  or  one  paffion  ; 
bi;t  that  he  lliould  never  fpeak  nor  adl  inconfiftently 
■with  his  fundamental  charaAer.  For  inflance,  the 
weak  may  fometimes  fally  into  a  warmth,  and  the 
bread  of  the  pafTionate  be  calm,  a  change  which  often 
introduces  in  the  drama  a  very  afFefting  variety  :  but 
if  the  natural  difpoiltion  of  the  former  was  to  be  re- 
prefented  as  boifterous,  and  that  of  the  Ltter  mild  and 
foft,  tliey  would  both  adl  out  of  character,  and  con- 
tradift  their  perfons. 

True  charaiSers  are  fuch  as  we  truly  and  really  fee 
i-n  men,  or  may  exitl  without  any  contradiction  to 
nature  :  no  man  qucftions  but  there  have  been  men 
as  generous  and  as  good  as  JEnfas,  as  palTionate  and 
as  violent  as  Achilles,  as  prudent  and  wife  as  UlyfTes, 
as  impious  and  atheillical  as  Mezfntius,  and  as  amo- 
rous arni  paffiouats  as  Dido  ;  all  thefe  charadtrs, 
therefore,  are  true,  and  nothing  but  juft  imitations 
of  nature.  On  the  contrary,  a  charafter  is  falfe  when 
an  author  fo  feigns  it,  that  one  can  fee  nothing  like 
it  in  the  order  of  nature  wherein  he  defigns  it  fliall 
ftand  :  thefe  charatlers  fliould  be  wholly  excluded 
from  a  poem,  becaufe  tranfgreffing  the  bounds  of  pro- 
liability  and  reafon,  they  meet  with  no  belief  from  the 
readers  ;  they  are  fictions  ef  the  poet's  brain,  not  imi- 
tations of  nature  ;  and  yet  all  poetry  confifts  of  an  imi- 
tation of  nature. 

Character  is  alfo  ufed  for  certain  vifible  qualities, 
which  claim  rcfpeft  or  reverence.  t»  thofe  veiled  there- 
with.— The  majefly  of  kings  gives  them  a  charailer 
which  procures  refpe<ft  from  the  people.  A  bifhop 
fhould  fuftain  his  character  by  learning  and  folid  piety, 
rather  than  by  worldly  kiftre,  &:c.  The  law  of  na- 
tions fecures  the  character  of  an  ambaffador  from  all 
infults. 

Character,  among  naturalifts,  is  fynonymous  with 
tlie  definition  ot  the  genera  of  animals,  plants,  &c. 

CHARACTERISTIC,  in  general,  is  that  which 
diaradlcrizes    a    thing    or    perfon,    i.    e.    conllitiitcs 


H     A 

diftinguifhcd 

RACTER. 

Characteristic,  is  pcctdiarly  ufed  in  grammar, 
for  the  principal  letter  of  a  word  :  which  is  prefcrved 
in  moll  oi  it3  teufes  and  moods,  ita  derivatives  and 
compounds. 

Characterhtic  of  a  Lojarilim,  is  its  index  or  ex- 
ponent.    See  Logarithm. 

Characteristic  Triangle  cf  a  Curve,  in  the  high- 
er geometry,  is  a  reftilincar  right-angled  triangle,  whofe 
hypothcnufe  makes  a  part  of  the  curve,  not  feiifibly 
different  from  a  right  line.  It  is  fo  called,  becaufe 
curve  lines  are  ufed  to  be  diftiaguillied  hereby.  See 
Curve. 

CHARADE,  the  name  of  a  new  fpecics  of  compo- 
fitlon  or  literary  amufement.      It  owes  Its  name  to  the 
idler  who   invented  it.      Its  fubjcCl  mufl  be  a  werd  of 
two  fyllables,  each  forming  a  diilincl;  word  :   and  thefe 
two  fyllables  are   to   be  concealed   in   an    enigmatical 
defcriplion,  firfl  feparately,   and  thcu   together.      The 
exercile   of  charades,  if  not  greatly  inllrudlive,  is  at 
leaft   innocent   and  amufing.      At  all  events,  as  it   has 
made   its   way   Into  every  fafhlonable  circle,  and  has 
employed  even  Garrick,  It  will  fcarcely  be  deemed  un- 
worthy  ot  attention.     The  fiUInefs  indeed  of  moft  that 
have  appeared  in  the  papers  under  this  title,  are  not 
only  dellitute  of  all  pleafantry  in   the  flating,  but  are 
formed    in   general  of  words  utterly  unfit  for  the  pur- 
pofe.    They  have  therefore  been  treated  with  the  con- 
tempt  they  deferved.      In  trifles  of  this  nature,  Inac- 
curacy is  without    cxcufe.     The  following  examples 
therefore  are  at  leaft.  free  from  this  blemilh. 
I. 
yiy  firf),  however  here  abufed, 
Defigns  the  fex  alone ; 
In  Cambria,  fuch  is  cullom's  pow'r. 
'Tis  Jenkin,  John,  or  Joan. 
"My  fcconJ  oh  Is  loudly  call'd, 
When  men  prepare  to  fill  it  : 
Its  name  delights  the  female  ear  ; 
Its  force,  may  none  refill  it  ! 
It  binds  the  weak,  it  binds  the  ftrong, 
The  wealthy  and  the  poor  ; 
Still  'tis  to  joy  a  paffport  deem'd, 
For  luUied  fame  a  cure. 
It  may  enfure  an  age  of  blifs, 
Yet  mis'ries  oft  attend  it  ; 
To  fingers,  ears,  and  nofes  too. 
Its  vari'ius  lords  commend  it. 
My  ivJ."j/e  may  chance  to  make  one  drink, 
Though  vended  In  a  fifh  fhop  ; 
'Tis  now  the  monai  eh  of  the  leas, 
And  has  been  an  archbifiiop.     Her-ring. 
II. 
My  Jirfl,  when   a   Frenchman   is  learning  Engllflj, 
ferves  him   to  fwear  by.      My  fecond,  is  either  hay  or 
corn.      My  luhole,  is  ttie  delight    of  the   prcfcnt  age  ; 
and  will  be  the  admiration  of  poflerity.      Gar-rici. 
III. 
"My  fi/j},  is  plowed  for  various  rcafons,  and  grain  is 
frequently  buried  In  it  to  little   purpofe.      My  fecond. 
Is  neither   riches  nor  honours  ;   yet  the   former  would 
generally  be  given  for  it,  and   the  latter  is  often  tafle- 
lefs  without  It.      My  whole  applies  equally  to  fpring, 
fummer,  autumn,  and  winter  :    and  both  fifh  and  flefli, 
3  D  2  pralfc 


See  Cha-  Chirador- 

iftie, 
Ch.iradc. 
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11 
Charcoal. 


pralCe  and  ecnfure,  mirth  and  melancholy,  are  the  bet- 
ter for  being  in  it.  Sea-fon, 
IV. 
hfyjfr/?,  with  tr.e  moft  rooted  antipathy  to  a  French- 
man, prides  hiir.felf,  whenever  they  meet,  upon  ftick- 
ing  clofe  to  his  jacket.  My  fecomi,  has  many  virtues, 
nor  is  it  its  lead  that  it  gives  name  to  my  firll.  My 
•whole,  niav  I  never  catch  !      tar-tar. 

V. 
.  yiyjirjl,  is  one  of  England's  prime  boafts  ;  it  rejoi- 
ces the  ear  of  a  horfe,  and  anguiflies  the  toe  of  a  man. 
My  fecond,  when  brick,  is  good  ;  when  Hone,  better  ; 
when  luoodc-r.,   beft  of  all.      My  "j-'hoh,  is  famous  alike 
for  rottcr.nefs  and  tin.      Corn-tvall. 
VI. 
hlyjirji  is  cslled  bad  or  good, 
May  pkafure  or  offend  ye  ; 
^ly  fecond,  in  a  thirfty  mood, 
May  very  much  befriend  ye. 
My  'whole,  though  ftyled  a  "  cruel  word," 
May  yet  appear  a  kind  one ; 
It  often  may  with  joy  be  heard, 
With  tears  may  often  bhnd  one.     Fare-ivell. 
VII. 
y[j  Jitjl  is  equally  friendly  to  the  thief  and  the  lover, 
the  toper  and  the  ftudent.     My  fecond  is  light's  oppo- 
fite  :   yet  they  are  frequently  feen  hand  in  hand  ;  and 
their  union,   if  judicious,   gives  much  pleafure.     My 
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The  microfcope  difcovcrs-  a  furprifing  number  of  CliartiwK 
pores  in  charcoal  :  they  arc  difpoied  in  order,  and  ~~"~v  ^ 
traverfe  it  lengihwifc  ;  fo  that  there  is  no  piece  of 
charcoal,  how  long  foevcr,  but  may  be  cafily  blown 
through.  If  a  piece  be  broken  pretty  ihort,  it  may  be 
fecn  through  with  a  microfcope.  In  a  range  the  i8th 
part  of  an  inch  long,  Dr  Hook  reckoned  150  pores  j 
whence  he  concludes,  that  in  a  charcoal  of  an  inch  dia- 
meter, there  are  not  Icfs  than  5,724,000  pores.  It  is 
to  this  prodigious  number  of  pores  that  the  blacknefs- 
of  charcoal  ib  owing  :  for  the  rays  of  light  llriking  on 
the  charcoal,  are  received  and  abforbed  in  its  pores, 
indeed  of  being  reflefted  ;  whence  the  body  mull  of 
iieceility  appear  black,  blacknefs  in  a  body  being  no- 
more  than  a  want  of  reflection.  Charcoa'  was  an- 
ciently ufed  to  diflingulfh  the  bounds  of  ellates  and  in- 
heritances ;  as  being  incorruptible,  when  let  very  deep 
within  ground.  In  effeft,  it  preferves  itfelf  fo  long, 
that  there  arc  many  pieces  found  entire  in  the  ancient 
tombs  of  the  northern  nations.  M.  Dodart  fays, 
there  is  charcoal  made  of  corn,  probably  as  old  as 
the  days  of  Csfar  :  he  adds,  that  it  has  kept  fo  well, 
that  the  wheat  may  be  Hill  diftinguifhed  from  the 
rye  ;  which  he  looks  on  as  proof  of  its  incorruptibi* 
lity. 

The  operation  of  charring  wood  is  performed  la- 
the following  manner  :  The  wood  intended  for  thi& 
purpofe  is  cut  into  proper  lengths,   and  piled  up  in 


vihok,  is  tempting  to  the  touch,  grateful  to  the  fight,       heaps  near  the  place  where  the  charcoal  is  intended  to 


fatal  to  the  talle.     Nighljhadc. 

CHARADRIUS,  the  plover  and  dotterel. 
See  Orsithology  Index. 

CHARAG,  the  tribute  which  Chriflians  and  Jews 
pay  to  the  grand  f/gnior. 

It  confills  of  ten,  twelve,  or  fifteen  francs  per  an- 
•um,  according  to  the  eflate  of  the  party.  I.Ien  be- 
gin to  pay  it  at  nine  or  at  fixtcen  years  old  ;  women 
are  difpenfed  with,  as  alfo  prieftn,  rabbins,  and  reli- 
gious. 

CHARAIMS,  a  feft  of  the  Jevrs  In  Egypt.  They 
live  by  themfelves,  and  have  a  feparate  fynagogue  ; 
and  as  the  other  Jews  arc  remirkable  for  their  eyes, 
fo  are  thofe  for  their  large  nofcs,  which  run  through 
sU  the  families  of  this  fedl.  Theft  are  the  ancient 
Eflcnes.  They  firidly  obferve  the  five  books  of  Mo- 
fes,  according  to  the  letter  ;  and  receive  no  v/ritten 
traditions.  It  is  faid  that  the  other  Jews  would  join 
the  Cbaraims  ;  but  thofe  not  having  oblcrved  the  essft 
rules  of  the  law  with  regard  to  divorces,  thcfe  think 
they  live  in  adultery. 

CHARANTIA,  See  Momordica,  Botany  In- 
dex. 

CHAREON,  in  the  manege,  that  little  black  fpot 
or  maik  which  remains  after  a  large  fpot  in  the  cavity 
of  the  corner  teeth  of  a  horfe  :  about  the  fevcnth  or 
eighth  year,  when  the  cavity  fills  up,  the  tooth  being 
fmooth  and  equal.  It  Is  faid  to  be  rafed. 

CHARCAS,  the  fouthern  divifion  of  Peru  in 
South  America,  remarkable  for  the  filver  mines  of  Po- 
tofi. 

CHARCOAL,  a  fort  of  artificial  coal,  or  fuel, 
Gonfilling  of  wood  half  burnt ;  chiefly  ufed  where  a 
clear  ftrong  fire,  without  fmoke,  is  required  ;  the  hu- 
midity of  the  wood  being  here  moftly  diffipated,  and 
exhaled  in  the  fire  wherein  it  is  prepared. 


be  made  :  when  a  fufficient  quantity  of  wood  is  thus 
prepared,  they  begin  conftruifling  their  llacks,  for  which 
there  are  three  methods.  The  firft  is  this :  They  level 
a  proper  fpot  of  ground,  of  about  i2  or  15  feet  India, 
meter,  near  the  piles  of  wood  ;  in  the  centre  of  this 
area  a  large  biliet  of  wood,  fplit  acrols  at  one  end  and 
pointed  at  the  other,  is  fixed  with  its  pointed  extremity 
in  tl'.e  earth,  and  two  pieces  of  wood  infertcd  through 
the  clefts  of  the  other  end,  forming  four  right  angles  f 
againft  thefe  crofs  pieces  four  ether  billets  of  wood  are 
placed,  one  end  en  the  ground,  and  the  other  leaning 
again!!:  the  angles.  This  being  finidied,  a  number  of 
large  and  itraight  billets  are  laid  on  the  ground  to  form. 
a  ficor,  each  being  as  it  v/ere  the  radius  of  the  circular 
area  :  on  this  floor  a  proper  quantity  of  brulh  or  fmall 
wood  is  ftrewed,  in  order  to  fill  up  the  interllic-"?, 
when  the  floor  will  be  complets  ;  and  in  order  to  keep 
the  billets  in  the  fame  order  and  pofition  in  which  they 
were  firft  arranged,  pegs  or  flumps  are  driven  into  the 
ground  in  the  circumference  of  the  circle,  about  a  foot 
diftant  from  one  another  :  upon  this  floor  a  ftage  is 
built  with  billets  fet  upon  one  end,  but  fomething  in- 
clining towards  the  central  billet  ;  and  on  the  tops  of 
thefe  another  floor  is  laid  in  a  horizontal  direftlon,  but 
of  fiiorter  billets,  as  the  whole  is,  when  finifiied,  to  form 
a  cone. 

The  fecond  method  of  building  the  flacks  for  ma- 
king charcoal  is  performed  in  this  manner  :  A  long 
pole  is  eredled  in  the  centre  of  the  area  above  defcri- 
bed,  and  feveral  fmall  billets  ranged  round  the  pole  on 
their  ends  :  the  interfl;ices  between  thefe  billets  and 
the  pole  is  filled  with  dry  brufliwood,  then  a  floor  is 
laid  on  that  ftage,  in  a  reclining  pofition,  and  on 
that  a  fecond  floor,  &c.  in  the  lame  manner  as  de- 
fcribed  above  ;  but  in  the  lower  floor  there  is  a  billet 
larger  and  longer  than  the  rell,  extending  from  the 

central 
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Chsrcoal.  central  pole  to  fome  diiluiicc  beyond  the  circumference 
^—\r'~'  of  the  circle. 

The  third  method  is  this :  A  chimney,  or  aperture 
of  a  fqunre  form,  is  l)ui!t  with  billets  in  the  centre, 
from  the  bottom  to  the  top  ;  and  round  thefe,  floors 
and  inclined  llages  are  credltd,  in  the  fame  mariner  as 
in  the  Hacks  above  dcfcribed,  except  that  the  bafe  of 
this,  inllesd  of  being  circular  like  the  othfrs,  is  fquare  ; 
and  the  whole  (lack,  when  completed,  forms  a  pyra- 
mid. 

The  (lack  of  either  form  b;ing  thus  finilhed,  is  coat- 
ed over  with  turf,  and  the  furfaci  platlered  with  a 
mixture  of  earth  and  charcoal  dull  well  tempered  to- 
gether. 

The  next  operation  is  the  fetting;  the  (lack  on  fire. 
In  order  to  this,  if  it  be  formed  according  to  the  full 
conllrufiion,  the  central  billet  in  the  upper  fcage  is 
dr.iv.n  out,  and  fome  pieces  of  very  dry  and  combuf- 
tiblc  wood  are  placed  in  the  void  fpaee,  calied,  by 
workmen,  the  chimney,  and  fire  fet  to  thefe  piccej. 
If  the  Hack  be  built  according  to  the  fecoiid  coi.llruc- 
tion,  the  central  pole  is  drawn  out,  together  with  the 
large  hori/.onal  billet  above  defcribcd  ;  and  the  void 
fpace  occupied  by  the  latter  being  liiled  v.ith  pieces  of 
very  dry  combullible  wood,  the  lire  is  applied  to  it  at 
the  bafe  of  the  ilack.  With  regard  to  the  third  con- 
ftruAion,  the  fquare  aperture  or  chimney  is  filled  with 
fmall  pieces  of  very  dry  v>'ood,  and  the  lire  applied  to 
it  at  tiis  top  or  apex  of  the  pyramidal  {lack.  When 
the  Hack  is  let  on  fire,  cither  at  tlie  top  or  bottom, 
the  greatell  attention  is  neccffary  in  the  v/orkman  ; 
■V  for  ill  the  proper  management  of  the  fire  the  chief 

difficulty  attending  the  art  of  making  good  charcoal 
confills.  In  order  to  this,  care  is  taken,  as  foon  as 
the  iiuine  begins  to  iifue  lome  lieight  above  the  chim.- 
ney,  that  the  aperture  be  co\'ered  vvith  a  piece  of  turf, 
but  not  fo  dole  as  to  hinder  the  Imoke  from  paiiing 
out  ;  and  whenever  the  fraoke  appears  to  iiTae  very 
thick  from  any  part  of  the  pile,  the  aperture  mufl  be 
covered  with  a  mixture  of  earth  and  charcoal  duit. 
At  the  fame  time,  as  it  is  neceffary  that  every  part  of 
the  Hack  fliould  be  equally  burnt,  it  will  be  rcquifiie 
for  the  workman  to  open  vents  in  one  part  and  fliut 
them  in  anotlier.  In  this  manner  the  fire  nuiil  he 
kept  up  till  the  charcoal  be  fnlficiently  burnt,  which 
will  happen  in  about  two  days  atid  a  half  if  the  wood 
be  dry  ;  but  if  green,  the  operation  will  not  be  finilli- 
ed  in  lefs  than  tbree  days.  V/hcn  tlie  charcoal  is 
thought  to  be  fufficiently  burnt,  which  is  eafily  known 
from  the  appearance  of  the  fmoke,  and  the  fianies  no 
longer  iffuing  with  impetuofity  through  the  vents  ;  all 
the  apertures  are  to  be  clofed  up  very  carefully  with  a 
snixture  of  earth  and  charcoal  dnft,  which,  by  exclud- 
ing all  accefs  oi  the  external  air,  prevents  the  coals 
from  being  any  further  confumed,  and  the  fire  g0(;s  out 
of  itfclf.  In  this  condition  it  is  fuffercd  to  remain,  till 
the  whole  is  fufficiently  cooled  ;  wlien  the  cover  is  re- 
moved, and  the  charcoal  is  taken  away.  If  the  wdiole 
procei's  is  ikiltuUy  managed,  the  coals  will  exactly  le- 
tain  the  figure  of  the  pieces  of  wood  :  fome  are  faid  to 
have  been  fo  dexterous  as  to  char  an  arrow  without  al- 
tering even  the  figure  of  the  feather. 

There  are  conliderable  differences  in  the  coals  of 
different  vegetables,  in  regard  to  their  habitude  to 
fire  :   the  very  light  coals  of  linen,  cotton,  fome  fungi, 
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&c.  readily  catch  fire  from  a  fpark,  and  foon  burn  Charcoal, 
out  ;  the  more  denfe  ones  of  woods  and  roots  are  ffi  ^~~^i 
on  fire  more  difncultly,  and  burn  more  flowly  :  the 
coals  of  the  black  berry-bearing  alder,  of  the  hazel, 
the  willow,  and  the  lime  tree,  are  faid  to  anfwer  heft, 
for  the  making  of  gunpowder  and  other  pyrotechnical 
compofitions,  jierhaps  from  tlieiv  being  ealily  inPiam- 
raable  ;  for  the  reduttiou  of  met:dllc  calces  thofc  of 
the  heavier  woods,  as  the  oak  and  the  beech,  are  pre- 
ferable, tliefe  feeming  to  contain  a  larger  proportion  of 
the  plilogilUc  principle,  and  that,  peihaps,  in  a  more 
fixed  flate  ;  confidered  as  common  fuel,  thofe  of  the 
heavy  woods  give  the  greatell  heat,  and  require  the 
moil  plentiful  fupply  of  air  to  keep  them  burning  ; 
thofe  of  the  light  woods  preferve  a  glowing  heat,  with- 
out much  draught  of  air,  till  the  coals  themfelves  are 
confumed  ;  the  bark  commonly  crackles  and  flies  about 
in  burning,  which  tlie  coal  of  the  v.-ood  itfclf  very  fel- 
dora  does. 

Matliematical  infLrument  makers,  engravers,  5:c. 
find  charcoal  of  great  ufe  to  polifli  their  brals  and  cop- 
per plates  after  they  have  been  rubbed  clean  with 
powdered  pumice  flone.  Plates  of  horn  arc  polilhable 
in  the  fame  way,  and  a  glofs  may  be  afterwards  given 
with  tripoli. 

The  coais  of  different  fubflances  are  alfo  ufed  as 
pigments  ;  hence  the  bone-black,  ivory- black,  &c.  of 
the  fliops.  Moft  of  the  paints  of  this  kind,  befides 
their  incorruptibility,  have  the  advantage  of  a  full  co- 
lour, and  work  freely  in  all  the  forms  in  which  pow- 
dery pigments  are  applied  ;  provided  they  have  been 
carefully  prepared,  by  thoroughly  burning  the  fubjeft 
in  a  dole  vefl'cl,  and  afterwards  grinding  the  coal  into 
a  powder  of  due  finenefs.  Pieces  of  charcoal  are  ufed 
alfo  in  their  entire  Hate  for  tracing  the  outlines  of 
drawings,  &:c.  ;  in  which  intention  they  have  an  ex- 
cellence, that  their  mark  is  eafily  wiped  out.  For 
thefe  purpofes,  either  the  finer  pieces  of  common  char- 
coal are  picked  out  and  cut  to  a  proper  fliape  ;  or  the 
pencils  are  for:iied  of  wood,  and  afterwards  burnt  into 
charcoal  in  a  proper  vefTe!  well  covered.  The  artllls 
commonlv  make  choice  of 


tree  freed 


make  choice  of  the  fmaller  braiichcs  of  the 
from  the  birk  and  pith ;  and  the  willow  and 
vins  are  preferred  to  all  otliers.  This  choice  is  con- 
firmed by  tha  experiments  of  Dr  Lewis,  who  has  found 
tliat  the  wood  of  the  trunks  of  trees  produces  charcoal 
of  a  harder  nature  than  their  fmall  twigs  or  branches  ; 
rmd  the  hard  woods,  inch  as  box  and  guiacum,  pro- 
dnced  coals  very  fenfibly  harder  than  the  fofter  woods. 
Willow  he  preicrs  to  all  others.  The  (hells  and  Hones 
of  fruits  yielded  coals  fo  hard  that  they  would  iearce 
mark  on  paper  at  all ;  while  the  coals  of  the  kernels  of 
frniis  were  quite  fott  and  mellow.  The  fevcral  coals 
produced  by  the  dotlor"e  experiments  were  levigated 
into  fine  powder,  mixed  both  with  gum  water  and  oil, 
and  applied  as  paints  both  thin  and  thick,  and  diluted 
with  dill'erent  degrees  of  white.  All  of  them,  when 
laid  on  thicii,  appeared  of  a  (Irong  full  black,  nor  could 
it  be  judged  that  one  was  of  a  finer  colour  ^uui  ano- 
ther ;  diluted  vvith  white,  or  when  fj)read  thin,  ti.ey 
had  all  foniewhat  of  a  bluifli  call. 

Horns  and  the  bones,  both  of  fifiies  and  land  ani. 
mals,  gave  coals  rather  glofiier  and  deeper  coloured  thaiv 
vegetables  ;  and  which,  in  general,  were  very  hard,  lo- 
ss difficultly,  or  not  at  all,  lo  Hain  paper.     Here  alio  - 
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Commerce  cp* 
Arts. 


C     H     A 


the  liardixfs  of  the  coal  fcciiicd  to  depend  on  that  of 
the  fiibjcCt  from  whence  it  was  prepared  ;  for  filk, 
woollen,  I'.athcr,  hlooil,  and  the  flelhy  pans  of  ani- 
mals, yielded  loft  coals.  Some  of  thefe  differed  from 
others  very  fenfibly  in  colour  ;  tliat  of  ivory  is  fupcrior 
to  al!  the  red,  a.id'  indifpiitably  the  finelt  of  all  the 
charcoal  bb.cks.  The  animal  coals  had  much  Icfs  of 
the  bhiifh  call  in  them  than  the  vegetable,  many  of 
them  iiiehniiig  raher  to  a  brown.  Charred  pit  coal, 
on  the  other  hand,  fcemed  to  have  this  bUienefs  in  a 
greater  degree.  For  the  chemical  properties  of  char- 
coal fee  Chemistry  Index. 

CHARDIN,  Sir  John,  a  celebrated  traveller,  was 
born  at  pivis  in  164';.  His  father,  who  was  a  jewel- 
ler, had  him  educate;!  in  the  Protellant  religion  ;  after 
which  he  travelled  into  Perfia  and  India.  He  traded 
in  jewels,  and  died  at  London  in  1 7 13.  The  account 
he  wrote  of  his  travels  is  much  elleemed. 

CHARENTON,  the  name  of  two  towns  of  France, 
the  one  upon  the  Marmaude  in  the  Bouibonnois  ;  the 
other  in  the  Ifle  of  France,  near  the  confluence  of  the 
Marne  with  the  Seine, 

.  CHARES  the  Lydian,  a  celebrated  ftatuary,  was 
the  difeiple  of  Lyfippus  ;  and  made  the  famous  Colof- 
fus  of  the  fun  in  the  city  of  Rhodes.  Flouvifhed  288 
years  before  Chrid. 

CHi\RGE,  in  Gunnery,  the  quantity  of  powder 
and  ball  wherewith  a  gun  is  loaded  for  execution. 

The  rules  for  charging  large  pieces  in  war  are.  That 
the  piece  be  firft  cleaned  or  fcoured  within-fide  :  that 
the  proper  quantity  of  powder  be  nej:t  driven  in  and 
rammed  down  ;  care,  however,  being  taken,  that  the 
powder,  in  ramming,  be  not  bruifed,  becaufe  that  wea- 
kens its  effeft:  :   that  a  little  quantity  of  paper,   hay, 
lint,  or  the  like,  be  rammed  over  it  :   and  that  the  ball 
or  (liot  be  intruded.     If  the  ball  be  red  hot,  a  tompion, 
or  trencher  of  green  wood,  is  to  be  driven  in  before  it. 
The  common  allowance  for  a  charge  of  powder  of  a 
piece  of  ordnance,   is  half  the  weight  of  the  ball.      In 
the  Britifh  navy,  the  allowance  for  32  pounders  is  but 
feven  fixteenths  of  the  weight  of  the  bullet.     But  a 
Rohm,'  frs-hte  author  is  of  opinion,  that  if  the  powder  in  all  fhip- 
fofalfar       cannon   whatever  was  reduced  to  one-third  weight  of 
tncrcpiiig      the  ball,  or  even  lefs,  it  vsould  be  of  confiderable  ad- 
t/tle  Na-    vantage,  not  only  by  laving  ammunition,  but  by  keep- 
•)■•  ing  the  guns  cooler  and  quieter,  and  at  the  fame  time 

more  effcftually  injuring  the  veflels  of  the  enemy. 
With  the  prefent  allowance  of  powder  the  guns  are 
heated,  and  their  tackle  and  furniture  ftrained  ;  and 
this  only  to  render  the  bullets  lefs  efficacious  :  for  a 
bullet  which  can  but  jull  pafs  through  a  piece  of  tim- 
ber, and  lofcs  almoU  all  its  motion  thereby,  has  a 
much  better  chance  of  rending  and  fradturing  it,  than 
if  it  paffes  through  with  a  much  greater  velocity. 

Charge,  in  Heraldry,  is  applied  to  the  figures  re- 
prefented  on  the  efcutcheon,  by  which  the  bearers  are 
diftinguilhcd  from  one  another  ;  and  it  is  to  be  obfer- 
ved,  that  too  many  charges  are  not  fo  honourable  as 
fewer. 

'Charge  of  Lead,  denotes  a  quantity  of  36  pigs.  See 
Pig. 

To  Charge,  in  the  military  language,  is  to  attack 
the  enemy  either  with  horfe  or  foot. 

Charge,   in  Law,  denotes  the  inftruiftions  given 
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to  the  grand  jury,   with  refpett  to  the  articles  of  their 
inquiry,  by  the  judge  who  prefides  on  the  bench. 

Charge,  in  Law,  alfo  fignifiea  a  thing  done  that 
bindeth  him  who  doth  it  ;  and  difcharge  is  the  rcinj- 
val  of  that  charge.  Lands  may  be  charged  in  var'ous 
ways  ;  as,  by  grant  of  rent  out  of  it,  by  ilatutes,  judg- 
ments,  conditions,  warranties,  &c. 

Cbarge  <jf  k'jrnhig,  in  Scots  Law,  See  Horn- 
ing. 

Charge  to  enter  Heir,  in  Scots  Law,  a  writing  paf- 
fing  under  the  llgnet,  obtained  at  the  inftance  of  a  cre- 
ditor, either  againll  the  heir  i.P  his  debtor,  for  fixing 
upon  him  the  debt  as  reprefenting  the  debtor,  which 
is  called  a  general  charge  ;  or,  againil  the  debtor  him- 
felt,  or  his  heir,  for  the  purpofe  of  vefting  him  iu  the 
right  of  an  heritable  fubjeft  to  which  he  has  made 
up  no  title,  in  order  the  creditor  may  attach  that  fub- 
jcd  for  payment  of  his  debt,  in  the  fame  manner  as  if 
his  debt  or  his  heir  were  legally  veiled  in  it  bv  fer- 
vice  or  othcrwile.  This  lall  kind  is  called  a  fpechil 
charge. 

Charge,  or  rather  Overcharge,  in  painting,  is  an 
exaggerated  reprefentation  of  any  perfon  ;  wherein  the 
likenefs  is  preferved,  but  at  the  tame  time  ridiculed. 

Few  painters  have  the  genius  neccfTary  to  fucceed  in 
thefe  charges  :  the  method  is,  to  fcleci  and  heighten 
fomething  already  amifs  in  the  face,  whether  by  way 
of  defefl,  or  redundancy  :  thus,  %<.  g.  if  Nature  hath 
given  a  man  a  nofe  a  little  larger  than  ordinary,  the 
painter  falls  in  with  her,  and  makes  the  nofe  extrava- 
gantly long  :  or  if  the  nofe  be  naturally  too  Ihort,  in 
the  painting  it  will  be  a  mere  Hump  ;  and  thus  of  the 
other  parts. 

CHARGED,  in  Hera/dry,  a  Ihield  carrying  fome 
imprefs  or  figure,  is  faid  to  be  charged  therewith  ;  fo 
alfo,  when  one  bearing,  or  charge,  has  another  figure 
added  upon  it,  it  is  properly  faid  to  be  charged. 

Charged,  in  eleftrical  experiments,  is  when  a  phial, 
pane  of  glafs,  or  other  eledlric  fubllince,  properly  coat- 
ed on  both  fides,  has  a  quantity  of  eleClricity  commu- 
nicated to  it  ;  in  which  cafe  the  one  fide  is  always  elec- 
trined  pofitively,  and  the  other  negatively. 

CHARIOT,  a  half  coach,  having  only  a  feat  be- 
hind, with  a  llool  before.      See  Coach. 

The  chariots  of  the  ancients,  chiefly  ufed  in  war, 
were  called  by  the  feveral  names  of  liga,  trig^,  &c. 
according  to  the  number  of  horfes  applied  to  draw 
them.  Every  chariot  carried  two  men,  who  were  pro- 
bably the  warrior  and  the  charioteer  ;  and  we  read  of 
feveral  men  of  note  and  valour  employed  in  driving 
the  chnriot.  When  the  warriors  came  to  encounter 
in  clofe  fight,  they  alighted  out  of  the  chariot,  and 
fonght  on  root  ;  but  when  they  were  weary,  which 
often  happened  by  reafon  of  their  armour,  they  re- 
tired into  their  chariot,  and  thence  annoyed  their  ene- 
mies with  darts  and  miffile  weapons.  Thefe  chariots 
were  made  fo  llrong,  that  they  laded  for  feveral  gene- 
rations. 

Befides  this  fort,  we  find  frequent  mention  of  the 
currus  falcati,  or  thofe  chariots  armed  with  hooks  or 
fcythes,  with  which  whole  ranks  ot  foldiers  were  cut 
off  together,  if  they  had  not  the  art  of  avoiding  tlic 
danger ;  thefe  were  not  only  ufed  by  the  Perfians,  Sy- 
rians, Egyptians,  &c.  but  we  find  them  among  the  an- 
cient 
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Chariot,    cient  Britons  ;  and  notwithdanding  tlic  iinperfeft  ftate 

~~~^ of  fotne  of  the  moft  raccffiiry  arts  among  that  nation 

before  the  invafion  of  tlie  Romans,  It  is  certaiii  that  they 
had  war  chariots  in  great  abundance.      By  the   Greek 
and  Roman   hillorlans,   thefe  ciuiriots  are  dcfcribed  by 
the  fix  foHowing  names  :   viz.  Benna,  Pttoritum,  Cur- 
rus  or  Carrus,   Covinus,  EITediiin,  and  Rheda.     The 
benna  fecms  to  have  been  a  chariot  dcfigned  rather  for 
travclhng  than   war.     It  contained  two  perfons,  who 
were  called  coml'cnnones,  from   their  fitting  together  in 
the  fame  machine.     The  petoritiim  feems  to  have  been 
a  larger  kind  of  chariot  than  the  benna;  and  is  thought 
to   have   derived   its  name  from   the  Britiih  word  p^tl^ 
luar,    fignifying  yb«r  ,•   this    kind   of  carriage   having 
four  %vhcels.      The  carrus  or  ciirrus  was  the  common 
cart   or   waggon.      This   kind  of  chariot  was  \ifed  by 
the  ancient  Britons,  in  times  of  peace,  for  the  piirpo- 
fes   of  agriculture   and    merchandife,  and,  in  time  of 
war,  for  carrying   their  baggage,   and  VTives   and  chil- 
dren, who   commonly  followed   the   armies  of  all  the 
Celtic  nations.     The  covinus  was  a  war  chariot,  and  a 
very  terrible   inftrumer.t  of  dcIlruc\ion  ;  being  armed 
with  (liarp  fcythes  and  hooks   for  cutting  and  tearing 
all  who  were   fo  urhappy  as  to  come  within  its  reach. 
This  kind  of  chariot  was  made  very  (light,  and  had 
few  or  no  men  in    it  befides  the  charioteer  ;  being  de- 
figned  to  drive  with   great  force  and  rapidity,  and  to 
do  execution  chiefly  wiih  its  hooks  and  fcythes.     The 
leffedum  and  rheda  were  alfo  war  chariots,  probably  of 
a  large  fize,   and  llronger   made  than  the  covinus,  de- 
figned  for  containing  a   charioteer   for  driving  it,  and 
one   or   two  warriors   for   fighting.      The  far  greateft 
number  of  the  Britifh  war  chariots  feem  to  have  been 
of   this    kind.      Thefe  chariots,  as   already    obferved, 
■were  to  be  found  in  great  numbers  among  the  Britons  ; 
infomuch,  that  Csfar  relates,   that  Csfljbelanus,   after 
difmiffing  all  his  other  forces,  retained  no  fewer   than 
4000   of  thefe  war  chariots  about  his  perfon.      The 
fame  author  relate?,    that,    by    continual  experience, 
they  had  at  laft  arrived  at  fuch  perfeftion   in  the  ma- 
nagement  of  their  chariots,  that  "  in  the   mod  deep 
'  and  difficult   places  they  could  ftop  their   horfes  upon 
full  ftretch,  turn   them    which   way  they  pleafed,  run 
along  the  pole,   reft  on  the   harntfs,  and  throw  them- 
fclves  back  into   their   chariots,  with  incredible  dexte- 
rity." 

Chariots,  in  the  heathen  mythology,  were  fome- 
times  confecrated  to  the  fun  ;  and  the  Scripture  ob- 
ferves,  that  Jofrih  burnt  thofe  which  had  been  offered 
to  the  fun  by  the  kings  his  predeceflbrs.  This  fuperfti- 
tious  cullom  was  an  imitation  of  the  heathens,  and 
principally  of  the  Perfians,  who  had  horfes  and  cha- 
riots confecrated  in  honour  of  the  fun.  Herodotus, 
Xenophon,  and  Quintus  Curtius,  fpeak  of  white  cha- 
riots croxvned,  which  were  confecrated  to  the  fun, 
among  tlie  Perfians,  -which  in  their  ceremonies  were 
drawn  by  white  horfes  confecrated  to  the  fame  lumi- 
nary. 

Triumphal  Chariot,  was  one  of  the  principal  orna- 
roents  of  the  Roman  celebration  of  a  victory. 

The  Roman  triumphal  chariot  was  generally  made 
of  ivory,  round  like  a  tower,  or  rather  of  a  cylindri- 
cal figur;.'  ;  it  was  fometimes  gilt  at  the  top,  and  or- 
namented with  crowns  ;  and  to  reprcfent  a  viftory 
more  naturally,  they  ufed  to  ftain  it  with  blood.     It 
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was  ufually  drawn    by  four  white  horfes  ;  but   often-    Cfiarifia 
times    by    lions,  elephants,    tygers,    bears,    leopards,         II 
dogs,  &c.  Charitj-. 

CHARISIA,  in  the  heathen  theology,  a  wake,  or  ' 
night  fclUval,  inftitntcd  in  honour  of  the  Graces.  It 
continued  the  whole  night,  moll  of  which  time  was 
fpent  in  dancing  ;  after  which,  cakes  made  of  yellow 
flour  mixed  with  honey,  and  other  fweatmeats,  were 
dittributed  among  the  alCftants. — Charifia  is  alfo  fome- 
times  ufed  to  fignlfy  the  fweatmeats  ufed  on  fuch  occa- 
lions. 

CHARISIUS,  In  the  heathen  theology,  a  furname 
given  to  Jupiter.  The  word  i,^  derived  from  '^ff, 
nratla,  "grace"  or  "favour;"  he  being  the  god  by 
whofe  influence  men  obtain  the  favour  and  affedlon  of 
one  another.  On  which  account  the  Greeks  ufed  at 
their  meals  to  make  a  libation  of  a  cup  to  Jupiter 
Charlfius. 

CHARISTIA,  a  fcftlval  of  the  ancient  Romans, 
celebrated  in  the  month  of  February,  wherein  the  re- 
lations by  bloed  and  marriage  met,  in  order  to  preferve 
a  good  correfpondence  ;  and  that  if  there  happened 
to  be  any  difference  among  them,  it  might  be  the 
more  cafily  accommodated  by  the  good  humour  and 
mirth  of  the  entertainment.      OvU.  FaJ.  i.  61J. 

CHARISTICARy,  commendatory,  or  donatory, 
a  perfon  to  whom  is  given  the  enjoyment  of  the  reve- 
nues of  a  monaftery,  hofpital,  or  benefice. 

The  Charillicaries  among  the  Greeks,  were  a  kind 
of  donatories,  or  commendatorie.";,  who  enjoyed  all  the 
revenues  of  hofpltals  and  monafteries  without  giving 
an  account  thereof  to  any  perfon. — The  original  of 
this  abufe  is  referred  to  the  Icoi.oclalla:,  particularly 
Conftantine  Copronymus,  tlie  avowed  enemy  of  the 
monks,  whofe  monaiteries  he  gave  away  to  ihangers. 
In  after  times,  the  emperors  and  patriarchs  gave  many 
to  people  of  quality,  not  by  way  of  gift  to  reap  any 
temporal  advantage  from  them,  but  to  repair,  beauti- 
fy, and  patronize  them.  At  length  avarice  crept  In, 
and  thofe  in  good  condition  were  given  away,  efpeci- 
ally  fuch  as  were  rich  ;  and  at  laft  they  were  all  gi- 
ven  away,  rich  and  poor,  thofe  of  men  and  of  women, 
and  that  to  laymen  and  to  married  men. 

CHARITY,  among  divines,  one  of  the  three  grand 
theological  virtues,  confiding  in  tiie  love  of  God  and 
of  our  neighbour,  or  the  habit  and  difpofitlon  of  lov- 
ing God  with  all  our  heart,  and  our  neighbour  as  our. 
felves. 

Charity  is  alfo  ufed  for  the  efFeft  of  a  moral  vir- 
tue, which  confifls  in  fupplying  the  neceflities  of 
others,  whether  with  money,  counfel,  affittancc,  or  the 
like. 

As  pecuniary  relief  is  generally  the  mofl  efficacious, 
and  at  the  fame  time  that  from  which  we  are  moft  apt 
to  excufe  ourfelves,  this  branch  of  the  duty  merits  par- 
ticular illuftration  ;  and  a  better  cannot  be  off.rtJ  than 
what  is  contained  in  the  following  cxtrafts  (if  we  may 
be  permitted  to  make  them)  from  the -elegant  Moral 
Syjicm  of  Archdeacon  Pahy. 

Whether  pity  be  an  Inftinift  or  a  habit,  it  Is  in  faft 
a  property  of  our  nature,  which  God  appointed  ;  and 
the  final  caufc  for  which  it  was  appointed,  is  to  afford 
to  the  miferable,  in  the  compailion  of  their  fellow- 
creatures,  a  remedy  for  thofe  inequalities  and  diftrtffes 
which  God   forefaw  thi;t  many  muft  be  cxpofcd  to, 
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untler   every  general   rule  for  the  diftribiuion  of  pro- 
perty. 

The  Clirillian  Scriptures  r.re  more  copious  ami  ex- 
plicit upon  this  duty  than  almoft  any  other.  The  da- 
icription  which  Chrift  hath  l';ft  I's  of  the  proceedingg 
of  thi  laft  day,  cflablifhcs  the  o'oiigrtion  cf  bounty 
beyond  controverfy.  "  Whsti  the  Son  of  Man  fliall 
come  ;n  his  glory,  and  all  the  holy  angfls  with  him, 
thcu  fl-.a!l  hf  fit  upon  the  throne  of  his  glory,  and  be- 
fore him  fh.iU  he  o-jihsre  \  sllnations;  and  he  ihall 
fepavate  tl'.cm  one  from  nnoll  '-.  Then  ftcll  tli2  ILing 
fa»  untJ  thtm  on  his  riglit  hand,  Corr?  ye  blefiVd  of 
rr.y  Father,  inherit  the  kinrdom  prepar:d  for  you  frsrii 
the  foundation  cf  the  world  :  For  I  wr.s  hungered, 
and  ye  gave  me  meat  ;  I  was  thirily,  and  ye  gave  me 
drink  ;  I  was  ?  (Iranger,  and  ye  took  me  in  ;  naked, 
and  ye  clothed  me  ;  I  v%'es  fick,  and  ye  vifited  me  ;  I 
was  in  prifoa,  aid  ye  caree  ur.to  tn?.  And  inafmuch 
as  ye  hz'te  done  it  to  one  of  the  lead  of  thefe  my  bre- 
threc,  ye  have  d  jce  it  unto  ii!C."  It  is  not  neceffriry 
to  und,:ruand  this  paPrBTc  as  a  literal  acccuit  of  what 
will  a(ftu?J;y  pal's  on  that  day.  Suppofiag  it  only  a 
fcenical  defcrlptlcn  of  the  rules  and  principles  by 
which  the  Gupren.e  Arbiter  of  oar  deftlGy  will  regu- 
late his  deciGons,  it  coaTeys  the  fame  lei'ton  to  us  :  It 
equally  d<:monftrr.te5  of  hnv.'  great  value  and  import- 
ance thefe  dutie;  In  the  figVit  of  God  are,  scd  vrhat 
ilrcfs  will  be  laid  upon  thetn.  The  apeftlet  ;.lfo  dc- 
fcribe  this  yirtue  as  propitiating  the  divine  favour  in 
an  eminent  degree.  And  thefe  recommendatior.s  have 
protluced  their  effeft.  It  does  not  appear  that,  b-fo"S 
the  times  cf  ChviftlaBity,  En  Inf-rmary,  hofpital,  or 
public  charity  of  any  kind,  e:iir:ed  in  the  world ; 
■whereas  moil  countries  in  Chriil -uJom  have  long 
sbouuded  with  thefe  inftltutions.  To  which  may  be 
added,  that  a  fpiiit  of  private  liberality  feen-.s  to 
fiouvifli  amidft  the  decay  of  many  other  virtues  :  no':  to 
mention  the  legal  provifion  for  the  poor,  wr;ca  ob- 
tains in  this  country,  and  which  w?,s  unknown  and 
■unthought  of  by  the  moft  polillied  nations  of  antiqui- 
cit Paul  adds  upon  the  fubject  an  excellent  direc- 
tion ;  and  which  is  prattlcable  by  all  who  have  any 
thing  to  give.  "  Upon  the  firft  day  of  the  wee'.:  (or 
any  other  ftated  tinie)  let  every  one  of  you  lay  by  in 
ftore,  as  God  hath  proTpered  him."  By  which  the 
apollle  may  be  underilood  to  recommend  what  is  the 
very  thing  wanting  with  m.oil  men,  ti::  ^'■''"J  thtir':iib!e 
'Upon  a  plan  ;  that  is,  from  a  deliberate  comparifon  of 
our  fortunes  with  the  reafonable  cxpences  and  er^pefta- 
tions  of  our  families,  to  compute  what  we  can  fpare, 
and  to  lay  by  fo  much  for  charitable  purpoies,  ir.  lome 
mode  or  other.  The  mode  will  be  a  confideration  af- 
terward'!. 

The  effecx  which  Chrifcianity  produced  upon  fome 
of  its  converts,  was  fuch  as  might  be  looked  for  from 
a  divine  religion  coring  with  full  force  and  miracu- 
lous evidence  upon  the  confciA?nces  of  mankind.  It 
ovcrwh.lmed  all  worldly  confiderations  in  the  expec- 
tation of  a  more  important  exiftehce.  '♦  And  the  mul- 
titude of  them  that  believed  were  of  one  heart  a-d  of 
one  foul  ;  neither  fr.id  any  (if  th.em  that  aught  of  the 
things  wliich  he  pofTtfTed  was  his-  own  ;  but  they  had 
<\jl  things  in  common. — Neither  was  there  any  among 
ihem  tlwt  lacked  ;  for  as  mauv  as  were  poflc/fors  of 


lands  or  houfcs  fold  them,  and  brought  th.e   prices  of    Charisr. 
the  things  that  were  fold,  and  laid  them  down  at  the  ^— — v— ■ 
apollles  feet ;  and  dillribution  was  made  unto  every 
man  according  as  he  had  need."     AiSis  iv.  32. 

Neverthcle's,  this  community  of  goods,  hewev.-r  it 
manifeiled  the  fiacere  zesl  of  the  primitive  Chrlilians, 
is  no  precedent  for  our  imitation.  It  was  confined  to 
the  churcii  at  Jcrufalem  ;  continued  not  long  there  ; 
was  never  enjoin.rd  upnn  any  (Acis  v.  4.)  ;  and,  al- 
though it  miyht  fuit  with  the  particular  cirjumftances 
of  a  imall  and  felecl  focicty,  is  altogether  impraftica- 
bie  in  a  iar'^e  and  mixed  community. 

The  condudt  cf  the  apoflies  upon  the  orcafion  de- 
ferves  to  be  noticed.  Their  follower:,  laid  down  their 
fortunes  at  their  fe-ft :  but  fo  far  were  they  from  ta- 
king advantage  cf  this  unlimited  confidence  to  enrich 
themfelves  or  ellablifh  their  authority,  that  they  foan 
after  got  rid  of  this  buiinefs,  as  inronfill-tnt  with  the 
main  obje£l  of  their  million,  and  tr3i;8ferr?d  the  cafto- 
dy  and  management  of  the  public  fund  to  d.'acons 
elcfted  to  th?.t  c;iicc  by  the  people  at  large  (Acts  vi). 

There  are  three  kinds  of  cliarity,  our  author  ob- 
ferves,  which  prefer  a  claim  to  attention. 

1.  Th.';  firft,  and  apparently  one  of  the  bell,  is  to 
give  ftated  and  conf;dciKbIc  fums,  by  way  of  penfion  - 
or  annuity  to  individuals  ar  families,  witii  whofc  beha* 
viour  and  diftrcls  we  ourfelvts  are  acquiintcd.  In 
fpeaking  of  conliderable  fusas,  it  is  meant  only,  that 
five  ponnds,  or  any  other  fom,  given  at  once,  or  di- 
vided amongft  five  or  fe\ver  families,  will  do  more  good 
than  tae  fame  fum  diilributed  amongft  a  greater  num- 
ber in  fhilliiigsov  half  crowns  ;  end  that,  becaufe  it  is 
more  likely  to  be  properly  applied  by  the  perfons  who 
receive  it.  A  poor  icUow  who,  c5n  linvl  no  better  ufe 
for  a  fnilling  than  to  drink  his  beijeiadtor's  health,  and 
purchafe  half  an  hour's  rccreatio'.i  for  himfelf,  would 
hardly  break  into  a  guinea  for  any  fuch  purpofe,  or  be 
fo  improvident  as  cot  to  lay  it  by  for  aa  occation  of 
importance,  tor  his  rent,  his  clothing,  fuel,  or  ilock  of 
winter's  proviilon.  It  is  a  ftiil  greater  recommenda- 
tion of  this  kind  of  charity,  that  penfisns  End  annui- 
ties, which  are  paid  regularly,  and  can  be  expefted  at 
the  time,  arc  the  only  way  by  which  we  can  prevent 
one  part  of  a  psor  man's  fuiTerings,  the  dread  of 
want. 

2.  But  as  this  kind  of  charity  fuppofes  that  proper 
cbjeds  of  fuch  expensive  benefaAIous  fall  within  our 
private  knowledge  and  obfervation,  which  does  not 
happen  to  all,  a  fecond  m.etiiod  of  doing  good,  which 
is  in  every  one's  power  who  has  the  money  to  fpare,  , 
is  by  fubfcription  to  public  ch:;riiies.  Public  charities 
admit  of  this  arruipent  in  their  favour,  that  your  mo- 
ney goes  farther  towards  attaining  the  end  for  which 
it  is  given,  than  it  can  do  by  any  private  and  fsparate 
beneficence.  A  puinea,  for  example,  contributed  to 
an  infirmary,  becomes  the  means  of  providing  one  pa- 
tient, ?.t  leall,  with  a  phyfician,  furgcon,  apothecary, 
with  n^edicine,  diet,  lodging,  and  fuicable  attendance  ; 
which  is  not  the  tenth  part  of  what  the  fame  aiuflance, 
if  it  could  he  procured  at  all,  would  coft  to  a  iick  pcr- 
fon  or  fam.ily  in  any  other  iituation. 

^.  The   lall,  and  compared   with    the    former,  the 
lowell  exertion  of  benevolence,  is  in   the  relief  ot  beg- 
gars.     Ntvtrthclefs,  the  indifcrimiiiate  rejctilion  ot  all 
who  implore  our  alms,  in  this  way,  is  by  no  means  ap- 
proved. 
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Kiarit).  proved.  Some  may  perilh  by  fuch  a  conduft.  Men 
— — v~— '  are  fometimes  overtaken  by  diftrefs,  for  which  all 
other  relief  would  come  too  late.  Befides  which,  re- 
folutions  of  this  kind  compel  us  to  offer  fuch  violence 
to  our  humanity,  as  may  go  near,  in  a  little  while,  to 
fuffocate  the  principle  itfelf;  which  is  a  very  ferious 
coniideration.  A  good  man,  if  he  do  not  furrender 
himfelf  to  his  feelings  without  referve,  will  at  lealt  lend 
an  ear  to  importunities  which  come  accompanied  with 
outward  attellations  of  diftrefs ;  and  after  a  patient 
healing  of  the  complaint,  will  direft  himfelf  by  the 
circumllances  and  credibility  of  the  accoimt  that  he 
receives. 

There  are  other  fpecies  of  charity  well  contrived  to 
make  the  money  expended  go  Jar ;  fuch  as  keeping 
doivn  the  price  of  fuel  or  provifions  in  cafe  of  a  mono- 
poly or  temporary  fcarcity,  by  purchafmg  the  articles 
at  the  beft  market,  and  retailing  them  at  prime  coft, 
or  at  a  fmall  lofs  ;  or  the  adding  a  bounty  to  a  parti- 
cular fpecies  of  labour,  when  the  price  is  accidentally 
depreffed. 

The  proprietors  of  large  eftates  have  it  in  their 
power  to  facilitate  the  maintenance,  and  thereby  en- 
courage the  eftablilliment  of  families  (\vhich  is  one  of 
the  nobleft  purpofes  to  which  the  rich  and  great  can 
convert  their  endeavours),  by  building  cottages,  fplit- 
ting-farras,  erefting  manufaftures,  cultivating  waftes, 
embanking  the  fea,  draining  marllies,  and  other  expe- 
dients, which  the  fituation  of  each  ellate  points  out. 
If  the  profits  of  thefe  undertakings  do  not  repay  the 
expence,  let  the  authors  of  them  place  the  difference 
to  the  account  of  charity.  It  is  true  of  almoft  all 
fuch  projeifls,  that  the  public  is  a  gainer  by  them, 
.  whatever  the  owner  be.  And  where  the  lofs  can  be 
fpared,  this  confideration  is  fuflicient. 

It  is  become  a  queftion  of  fome  importance,  Under 
ivhat  circumflances  works  of  charity  ought  to  be  done 
in  private,  and  w-hen  they  may  be  made  public  with- 
out detrafting  from  the  merit  of  the  aftion  r'  if  indeed 
they  ever  may,  the  Author  of  our  religion  having  de- 
•livered  a  rule  upon  this  fubjecl,  which  feems  to  enjoin 
univerfal  fecrecy.  "  When  thou  doeft  alms,  let  not 
thy  left  hand  know  what  thy  right  hand  doth  ;  that 
thy  alms  may  be  in  fecret :  and  thy  Father  which  feeth 
in  fecret,  himfelf  Ihall  reward  thee  openly."  (Matth. 
vi.  3,  4.).  From  the  preamble  to  this  prohibition,  it 
is  plain,  that  our  Saviour's  fole  defign  was  to  forbid 
o/lentauon,  and  all  publilhing  of  good  works  which  pro- 
ceeds from  that  motive.  "  Take  heed  that  ye  do  not 
your  alms  before  men,  to  be  feen  of  them  ;  otherwife  ye 
have  no  reivard  of.  your  Father,  ivhich  is  in  heaven  ; 
therefore,  when  thou  doell  thine  alms,  do  not  found  a 
trumpet  before  thee,  as  the  hypocrites  do,  in  the  fy- 
nagogues  and  in  the  ftreets,  that  they  mai/  have  glory 
of  men.  Verily  I  fay  unto  thee,  they  have  their  re- 
ward," V.  2.  There  are  motives  for  the  doing  our 
alms  in  public  befides  thofe  of  oftentation  ;  with  ^^hich 
therefore  our  Saviour's  rale  has  no  concern  :  fuch  as 
to  telHfy  our  approbation  of  fome  particular  fpecies  of 
charity,  and  to  recommend  it  to  others  j  to  take  off 
the  prejudice  which  the  want,  or,  which  is  to  the  fame 
thing,  the  fuppreffion,  of  our  name  in  the  lift  of  con- 
tributors, might  excite  againft  the  charity  or  againft 
^  ourfelves.  And  fo  long  as  thefe  motives  are  free  from 
eny  mixture  of  vanity,  they  are  in  no  danger  of  invad- 
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ing  our  Saviour's  prohibition  :  they  rather  fccm  to  Cliariry. 
comply  with  another  diredion  which  he  has  left  us  :  '-— v— 
"  Let  your  light  fo  fliine  before  men,  that  they  may 
fee  your  good  works,  and  glorify  you  Father  which 
is  in  heaven."  If  it  be  neccffary  to  propofe  a  precife 
diftinftion  upon  the  ful)je6l,  there  can  be  none  better 
than  the  following  :  When  our  bounty  is  beyond  our 
fortune  or  ftation,  that  is,  when  it  is  more  than  could 
be  expefted  from  us,  our  charily  Ihould  be  private,  if 
privacy  be  praiSicablc :  when  it  is  not  more  than 
might  be  expcfted,  it  may  be  public  :  for  we  cannot 
hope  to  intluence  others  to  the  imitation  of  extraordi- 
nary generofity,  and  therefore  want,  in  the  former 
cafe,  the  only  jullifiable  rcafon  for  making  it  public. 

The  pretences  by  which  men  excufe  themfelves  from 
giving  to  the  poor  are  various  ;  as,  - 

1 .  "  That  they  have  nothing  to  fpare  j"  i.  e.  no- 
thing, for  ^vhich  they  have  not  fome  other  ufe  ;  no- 
thing, which  their  plan  of  expence,  together  with  the 
favings  they  have  refolved  to  lay  by,  will  not  exhauft ', 
never  rededling  whether  it  be  in  their  power,  or  that 
It  is  their  duty,  to  retrench  their  expence'!,  and  con- 
trail their  plan,  "  that  they  may  have  to  give  to  them 
that  need  •,"  or  rather  that  this  ought  to  have  been 
part  of  their  plan  originally. 

2.  "  That  they  have  families  of  their  ovrc\,  and  that 
charity  begins  at  home."  A  father  is  no  doubt  bound 
to  adjuft  his  economy  nath  a  view  to  the  reafonable  de- 
mands of  his  family  upon  his  fortune  y  and  until  a  fuf- 
ficiency  for  thefe  is  acquired,  or  in  due  time  probably 
will  be  acquired  (for  in  human  affairs  probability  is 
enough,  he  is  jullified  in  declining  expenjtve  liberality  ; 
for  to  take  from  thofe  who  want,  in  order  to  give  to 
thofe  who  want,  adds  nothing  to  the  flock  of  public 
happinefs.  Thus  far,  therefore,  and  no  farther,  the 
plea  in  queftion  is  an  excufe  for  parfmiony,  and  an  an- 
fv.'er  to  thofe  who  folicit  our  bountv. 

3.  "  That  charity  does  not  confift  in  giving  money, 
but  in  benevolence,  philanthropy,  love  to  all  mankind, 
goodnefs  of  heart,"  &c.  Hear  St  James.  "  If  a  bro- 
ther or  filler  be  naked,  and  deftitute  of  daily  food,  and 
one  of  you  fay  unto  them,  Depart  in  peace,  be  ye 
warmed  and  filled,  notvvithftanding  ye  give  them  not 
thofe  things  'which  arc  needful  for  the  body,  what  doth 
it  profit  ?"  (James  ii.  15,  16.) 

4.  "  That  giving  to  the  poor  is  not  mentioned  in 
St  Paul's  defcription  of  charity,  in  the  i  ^th  chapter 
of  his  firft  epillle  to  the  Corinthians."  This  is  not  a 
defcription  of  charity,  but  of  good  nature ;  and  it  if 
not  neceifary  that  every  duty  be  mentioned  in  every 
place. 

5.  "  That  they  pay  the  poor  rates."  They  might 
as  well  allege  that  they  pay  their  debts ;  for  the  poor 
have  the  fame  right  to  that  portion  of  a  man's  property 
which  the  la^vs  aJign  tliem,  that  the  man  liimfelf  has 
to  the  remainder. 

6.  "  That  they  employ  many  poor  perfons ;" — for 
their  o^sti  fake,  net  the  poor's— otherwife  it  is  a  good 
plea. 

7.  "  That  the  poor  do  not  fuffer  fo  much  as  wc 
imagine ;  that  education  and  habit  have  reconciled 
them  to  Jthe  evils  of  their  condition,  and  make  them 
eafy  under  it."  Habit  can  never  reconcile  human  na- 
ture to  the  extremities  of  cold,  hunger,  and  thirll, 
any  more  than  it  can  reconcile  the  hand  to  the  touch 
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Charity,    of  a  red-hot  iron  :   befides  the  cjueftion  is  not,  how  un- 
'  happy  any  one  is,   but  how  much  more  happy  we  can 
make  him  ? 

8.  "  That  thefe  people,  give  them  what  you  xnll, 
■will  never  thank  you,  or  think  of  you  for  it."  In  the 
firft  place,  this  is  not  true  :  in  the  fecond  place,  it 
was  not  for  the  fake  of  their  thanks  that  you  relieved 
them. 

9.  "  That  we  are  fo  liable  to  be  impofed  upon."  If 
a  due  inquiry  be  made,  our  motive  and  merit  is  the 
fame ;  beiide  that  the  diftrefs  is  generally  real,  what- 
ever has  been  the  caufe  of  it. 

10.  "  That  they  fhould  apply  to  their  parifhes." 
This  is  not  always  prafticable  :  to  wliich  we  may  add, 
that  there  are  many  requifites  to  a  comfortable  liib- 
fiflence,  ^vh^ch  pariih-relief  does  not  always  fupply ; 
and  that  there  are  fome  who  would  fuffer  almoft  as 
much  from  receiving  pariih-relief  as  by  the  want  of  it ; 
and  laftly,  that  there  are  many  modes  of  charity,  to 
which  this  anlwer  does  not  relate  at  all. 

11.  "That  giving  money  encourages  idlenefs  and 
vagrancy."  This  is  true  only  of  injudicious  and  tiidif- 
criminate  generofity. 

12.  "  That  we  have  too  many  objects  of  charity  at 
home  to  beftow  any  thing  upon  flranger.i ;  or  that 
there  are  other  charities  ■svhich  are  more  uleful,  or  (land 
in  greater  need."  The  value  of  this  excufe  depends 
entirely  upon  the _/«(?,  whether  we  adlually  relieve  thofe 
neighbouring  objefts,  and  contribute  to  thofe  other 
charities. 

Befides  all  thefe  excufes,  pride,  or  prudery,  or 
delicacy,  or  love  of  eale,  keep  one  half  of  the  world 
out  of  the  way  of  ebferving  what  the  other  half 
fuffer. 

ChjIsitt  Schools,  are  fchools  erefted  and  maintain- 
ed in  various  parishes  by  the  voluntary  contributions  of 
the  inhabitants,  for  teaching  poor  children  to  read, 
write,  and  other  necelTary  parts  of  esducation.  See 
School. 

Brothers  afCeAlirr,  a  fort  of  religious  hofpitallers, 
founded  about  the  year  1 297,  fince  denominated  Bil- 
ht'ms.  They  took  the  third  order  of  St  Francis,  and 
the  fcapulary,  making  the  three  ufual  vows,  but  with- 
out begging. 

Brothers  of  Cmitirr,  alfo  denote  an  order  of  hofpi- 
tallers, ftill  fubfifting  in  Romidi  countries,  %vhofe  bufi- 
fiefs  is  to  attend  the  fick  poor,  and  rainifter  to  them 
both  fpiritual  and  temporal  fuccour. 

They  are  all  laymen,  except  a  few  priefts,  for  ad- 
miniftering  the  facraments  to  the  fick  in  their  hofpi- 
tals.  The  brothers  of  charity  nfually  cultivate  bota- 
ny, pharmacy,  furgery,  and  chemiftry,  which  they 
praftife  wth  fuccefs. 

They  were  firfl  founded  at  Granada,  by  St  John  d« 
Dieu  ;  and  a  fecond  eftabliihment  was  made  at  Madrid 
in  the  year  i  ?  ?3  :  the  order  was  confirmed  by  Grego- 
ry XIII.  in  1572  :  Gregory  XIV.  forbade  thera  to  take 
boly  orders  ;  but  by  leave  of  Paul  V.  in  1609,  a  few 
of  the  brothers  might  be  admitted  to  orders.  In  1619 
they  were  exempted  from  the  jurifdifliori  of  the  bilhop. 
Thofe  of  Spain  are  feparated  from  the  reft  ;  and  they, 
as  well  as  the  brothers  of  France,  Germany,  Poland 
and  Italy,  have  their  dilHnft  generals,  \\\io  relide  at 
Rome.    They  were- firft  introduced  into  France  by  Mary 


of  Medicis  in  1 60 1,  and  have  fince  built  .1  fine  hofpital    Charitf 
in  the  fauxbourg  of  Germain.  II 

CgARnr  of  St  Hifipolilus,  a  religious  congregation,  ^"^'' "■ 
founded  about  the  end  of  the  14th  century,  by  one  Ber- 
nardin  Alvarez,  a  Mexican,  in  honour  of  St  Hippolitus 
the   martyr,  patron  of    the  city  of  Me.'dco  ;   and  ap- 
proved by  Pope  Gregory  XIII.   ' 

CHjiiTr  of  our  Lady,  in  church  hiftory,  a  religious 
order  in  France,  which,  though  charity  was  the  princi. 
pal  motive  of  their  union,  grew  in  length  of  time  lo 
difordcrly  and  irregular,  that  their  order  dwindled,  and 
at  laft  became  extind. 

There  is  ftill  at  Paris,  a  religious  order  of  women, 
called  nuns  hofpitaikrs  of  the  charity  of  our  laJy.  The 
religious  of  this  hofpital  are  by  %'ow  obliged  to  admi- 
nifter  to  the  necefilties  of  the  poor  and  the  fick,  but 
thofe  only  women, 

CHARLATAN,  or  Chari.etav,  fignifies  an  em- 
piric or  quack,  who  ret^ls  liis  medicines  on  a  public 
ftage,  and  draws  people  about  him  with  his  buftbone- 
ries,  feats  of  activity,  &c.  The  word,  according  to 
Calepine,  comes  from  the  Italian,  ceretono  ,•  of  Cifreliitn, 
a  town  near  Spoletto  in  Italy,  where  thefe  impoflors 
are  faid  to  have  firft  rifen.  Menage  derrves  it  from 
ciarlatano,  and  that  from  circulaloriits,  of  circulator,  a 
quack. 

CHARLEMAGNE,  or  Charles  I.  king  of  France 
by  fucceflion,  and  emperor  of  the  weft  by  conqueft  in 
800  (which  laid  the  foundation  of  the  dynafty  of  the 
weftern  Franks,  who  ruled  the  empire  47  2  years  till 
the  time  of  Rodolphus  Auipurgenfis,  the  founder  cf 
the  houfe  of  Auftria).  Charlemagne  was  as  illuftrious 
in  the  cabinet  as  in  the  field  ^  and,  though  he  could 
not  write  his  name,  was  the  patron  of  men  of  lettel*, 
the  reftorer  of  learning,  and  a  wife  legiilator  ;  he  want- 
ed only  the  virtue  of  humanity  to  render  him  the  moft. 
accompliilied  of  men  ;  but  when  we  read  of  his  behead- 
ing 4?oo  Saxor.s,  folely  for  their  loyalty  to  their  prince, 
in  oppofing  his  conquefts,  we  cannot  think  he  merits 
the  extravagant  encomiums  beftowed  on  him  by  fome 
hiftorians.  He  died  in  814,  in  the  74th  year  pf  his 
age,  and  47th  of  his  reign. 

France  had  nine  fovereigns  of  this  name,  of  whom 
Charles  V.  merited  the  title  of  the  ivife  (cfoTvned  in 
1364,  died  in  1380)  :  and  Charles  VIII.  frgnalized 
himfelf  in  the  fir-ld  by  rapid  viftories  in  Italy ;  (crown- 
ed in  1483,  died  in  1498).  The  left  do  not  deftrve 
particular  mention  in  this  place.  See  {^Hi/lory  of) 
France. 

CHARLEMONT,  a  town  of  the  province  of 
Namur  in  the  Auftrian  Netherlands,  about  18 
miles  fouth  of  Namur.  E.  Long.  4.  40.  N.  Lat. 
50.  10. 

Charlemont  is  alfo  the  name  of  a  town  of  Ire- 
land, fituated  on  the  river  Blackwater,  in  the  county 
of  Armagh,  and  province  of  Ulfter,  about  fix  miles 
fouth-eaft  of  Dungannon.  W.  Long.  6.  50.  N.  Lat. 
5c.  16. 

CHARLEROY,  a  ftrong  town  in  the  province  of 
Namur  in  the  Auftrian  Netherlands,  fituated  on  the  ri- 
ver Sambre,  about  19  miles  weft  of  Namur.  E.  Long. 
46.  20.  N.  Lat.  50.  30. 

CHARLES  M ARTEL,  a  renowned  conqueror  in. 
the  early  annals  of  France.     He  depofed  and  reftored 
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GKarles.    Cliildeiic  king  of  France ;  and  had  the  entire  govem- 
^— — V        •  ment  of  the  kingdom,  once  v\'it!i  the  title  of  mat/or  of 
the  palace,  and  afterwards  as  duhe   of  France  i  but  he 
ivould  not  accept  tlie  crown.      He  died  regretted,  in 
741. 

Charles  le  Gros,  emperor  of  the  weft  in  881,  king  of 
Italy  and  Suabia,  memorable  for  his  reverie  of  fortune ; 
beiag  dethroned  at  a  diet  held  near  Mentz,  by  the 
J^rench,  the  Italians,  and  the  Germans,  in  887:  after 
which  he  was  obliged  to  fubiift  on  the  bounty  of  the 
archbilliop  of  Mentz.     He  died  in  888. 

Charles.  V.  (emperor  and  king  of  Spain)  was  fon 
of  Philip  I.  archduke  of  Auftria  and  of  Jane  queen  of 
Caftile.  He  was  born  at  Ghent,  February  24.  1500. 
and  fucceeded  to  the  crown  of  Spain  in  151 7.  Two 
years  afterwards  he  ivas  cholen  emperot  at  Francfort 
after  the  death  of  Maximilian  his  grandfather.  He 
was  a  great  warrior  and  politician  :  and  his  ambition 
was  not  fatisfied  with  the  many  kingdoms  and  pro- 
vinces he  poffelTed  j  for  he  is  fuppofed,  with  reafon,  to 
have  alpired  at  univerfal  empire.  He  is  faid  to  have 
fought  60  battles,  in  moft  of  which  he  was  viftorious. 
He  took  the  king  of  France  (Francis  I.)  prifoner,  and 
fold  him  his  liberty  on  very  hard  terms  ;  yet  after- 
wards, when  the  people  of  Ghent  revolted,  he  a£ked 
leave  to  pafs  through  his  dominions ;  and  though  the 
generous  king  thus  had  him  in  his  poiver,  and  had  an 
^Opportunity  of  revenging  his  ill  treatment,  yet  he  re- 
ceived and  attended  him  with  all  pomp  and  mag- 
nificence. He  facked  Rome,  and  took  the  pope  pri- 
foner ;  and  the  cruelties  which  his  army  exercifed 
there  are  laid  to  have  exceeded  thofe  of  the  northern 
barbarians.  Yet  the  pious  emperor  Avent  into  mourn- 
ing on  account  of  this  conqueft  :  forbade  the  ringing  of 
bells ;  commanded  procelTions  to  be  made,  and  prayers 
to  be  offered  up  for  the  deUverance  of  the  pope  his 
jnifoner  •,  yet  did  not  inflift  the  leaft  punilhment  on 
thofe  who  treated  the  holy  father  and  the  holy  fee 
with  fuch  inhumanity.  He  is  accufed  by  fome  Romilh 
writers  of  favouring  the  Lutheran  principles,  which  he 
might  eafily  have  extirpated.  But  the  truth  is,  he  found 
his  account  in  the  divifions  which  that  feft  occafioned  5 
and  he  forever  made  hi«  advantage  of  them,  lometimes 
againft  the  pope,  fometimes  againft  France,  and  at 
other  times  againll  the  empire  itfelf.  He  was  a  great 
traveller,  and  made  50  diflFerent  journeys  into  Germany, 
Spain,  Italy,  Flanders,  France,  England,  and  Africa. 
Though  he  had  been  fuccefsful  in  many  unjuft  enter- 
prifes,  yet  his  laft  attempt  on  Metz,  which  he  befieged 
with  an  army  of^  03,000  men,  was  very  juft,  and  very 
Un  fuccefsful. 

Vexed  at  the  reverfe  of  fortune  ivhich  feemed  to 
attend  his  latter  days,  and  opprelVed  by  ficknefs,  which 
unfitted  him  any  longer  for  holding  the  reins  of  go- 
vernment with  fteadinefs,  or  to  guide  them  ivith  ad- 
drefs,  he  refigned  his  dominions  to  his  brother 
Ferdinand  and  his  fon  Philip ;  and  retreated  to  the 
nronaftery  of  St  Juftus  near  Placentia  in  Eftrema- 
dura. 

When  Charles  entered  this  retreat,  he  formed  fuch 
a  plan  of  life  for  liirafelf  as  ivould  have  fuited  a  pri- 
vate gentleman  of  moderate  fortune.  His  table  ivas 
•neat,  but  plain ;  his  domeftics  few ;  his  intercourfe 
with  them  familiar ;  all  the  cumberfome  and  ceremo- 
aaious  forms  of  attendance  on  his  ferfon  were  entirely 
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abolifljed,  as  deflruiElive  of  that  fecial  cafe  and  tran- 
quillity which  he  courted  in  order  to  fonthe  the  lemain- ' 
der  of  his  days.  As  the  mildncfs  of  the  climate,  toge- 
ther with  his  deliverance  from  the  burdens  and  cares 
of  government,  procured  him  at  firll  a  confiderable 
remiflion  from  the  acute  pains  of  the  gout,  vvith  which 
he  had  been  long  tormented,  he  enjoyed  perhaps  more 
complete  fatlsfaftion  in  tliis  humble  folitude  than  all 
his  grandeur  had  ever  yielded  him.  The  ambitious 
thoughts  and  projefts  which  had  fo  long  engrofled  and 
difquieted  him  were  quite  effaced  from  his  mind.  Far 
from  taking  any  part  in  the  political  tranfacfllons  of 
the  princes  of  Europe,  he  rellrained  his  cuiiolity  even 
from  an  inquiry  concerning  them  j  and  he  feemed  to 
view  the  bufy  fcene  which  he  had  abandoned  with 
all  tlie  contempt  and  inditTerence  arifing  from  his 
thorough  experience  of  its  vanity,  as  well  as  from  thft 
pleafing  reflection  of  having  dilentangled  bimfelf  from 
its  cares. 

Other  amufements,  and  other  fubje£ls,  tiow  occupied 
him.  Sometimes  he  cultivated  the  plants  in  his  gar- 
den with  his  own  hand ;  fometimes  he  rode  out  to 
the  neighbouring  wood  on  a  little  horfe,  the  only  one 
that  he  kept,  attended  by  a  fingle  fervant  on  foot. 
When  his  infirmities  confined  him  to  his  apartment, 
which  often  happened,  and  deprived  him  of  thefe  more 
aiSfive  recreations,  he  either  admitted  a  few  gentlemen 
who  refided  near  the  monaflery  to  vifit  him,  and  en* 
tertained  them  familiarly  at  his  table  ;  or  he  employed 
himfelf  hi  ftudylng  mechanical  principles,  and  in  form- 
ing curious  works  of  mechanifra,  of  which  he  had  al- 
ways been  remarkably  fond,  and  to  which  his  genius 
was  peculiarly  turned.  With  this  view  he  had  enga- 
ged Turriano,  one  of  the  moft  ingenious  artifts  of  that 
age,  to  accompany  him  in  his  retreat.  He  laboured 
together  with  him  in  framing  models  of  the  moft  ufe* 
ful  machines,  as  well  as  in  making  experiments  with 
regard  to  their  refpe£tive  powers ;  and  it  was  not  fel- 
doni  that  the  ideas  of  the  monarch  affifted  or  perfe(Sed 
the  inventions  of  the  artift.  He  relieved  his  mind  at 
intervals  vvith  flighter  and  more  fantaftic  works  of  nie- 
chanifm,  in  fafliioning  puppets,  which,  by  the  ftrudlure 
of  internal  fprings,  mimicked  the  geftures  and  actions 
of  men,  to  the  no  fmall  aftonilhment  of  the  ignorant 
monks,  who,  beholding  movements  which  they  could 
not  comprehend,  fometimes  diftrulfed  their  own  fenfes, 
and  fometimes  fufpetled  Charles  and  Turriano  of  be- 
ing in  compact  with  invifible  powers.  He  was  parti- 
cularly curious  with  regard  to  the  conftruction  of  clocks 
and  watches  5  and  having  found,  after  repeated  trials-, 
that  he  could  not  bring  any  two  of  thera  to  go  exadlly 
alike,  he  reflefted,  it  is  laid,  with  a  mixture  of  fur- 
prife  as  well  as  regret,  on  his  own  folly,  in  having  be- 
tlowed  fo  much  time  and  labour  in  the  mi>re  vain  attempt 
of  bringing  mankind  to  a  precile  uniformity  of  fenti"- 
ment  concerning  the  intricate  and  niyfterious  dodlrines 
of  religion. 

But  in  what  manner  foever  Charles  difpofed  of  tlie 
reft  of  his  time,  he  conftantly  referved  a  confiderable 
portion  of  it  for  religious  exercifts.  He  regularly  at- 
tended divine  fervice  in  the  chapel  of  the  monaftery, 
every  morning  and  evening ;  he  took  great  pleafure 
in  reading  books  of  devotion,  particularly  the  works 
of  St  Auguftine  and  St  Bernard  ;  and  converfed  much 
with  his  confcflbr.  and   the   prior   of  the   monaftery, 
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Cliades.  on  pious  fiibjefls.  Thus  did  Charles  pafs  the  firfl  year 
~~~v~~"  of  his  retreat  in  a  manner  not  unbecoming  a  man  per- 
feclly  difengpged  from  the  affairs  of  this  prefent  life, 
and  (landing  on  the  confines  of  a  future  world,  either 
in  innocent  amufements  whicli  foothed  his  pains,  and 
relieved  a  mind  worn  out  with  excellive  application  to 
bufinefs ;  or  in  devout  occupations,  which  he  deemed 
neceflary  in  preparing  for  another  ftate. 

But,  about  fix  months  before  his  death,  the  gout, 
after  a  longer  intermilTion  than  ufual,  returned  ^vith 
a  proportional  increafe  of  violence.  His  flinftered  con- 
ftitution  had  not  ftrength  enough  remaining  to  with- 
ftand  fuch  a  Ihock.  It  enfeebled  his  mind  as  much  as 
his  body ;  and  from  this  period  we  hardly  difcem  any 
traces  of  that  found  and  mafculine  underllanding  which 
dillinguiilied  Charles  among  his  cotemporaries.  An 
illiberal  and  timid  fuperllition  depreffed  his  fpirit.  He 
had  no  relilh  for  amufements  of  any  kind.  He  endea- 
voured to  conform,  in  his  manner  of  living,  to  all  the 
rigour  of  monaftic  aufterity.  He  delired  no  other 
fociety  than  that  of  monks,  and  was  almoft  continu- 
ally employed  in  chanting  with  them  the  hymns  of  the 
miifal.  As  an  expiation  for  his  lins,  he  gave  himfelf 
the  ditcipline  in  fecret,  with  fuch  feverity,  that  the 
whip  of  cords  which  he  employed  as  the  inllrument  of 
his  punilhment,  was  found,  after  his  deceafe,  tinged 
with  his  blood.  Nor  was  he  fatisfied  with  thefe  afts 
of  mortification,  which,  however  fevere,  were  not 
unexampled.  The  timorous  and  dirtruftful  folicitude 
'.vhich  always  accompanies  fuperllition.  Hill  continu- 
f-d  to  dikjuiet  liim,  and  depreciating  all  that  he  had 
done,  prompted  him  to  aim  at  fomething  extraordina- 
ry, at  fome  new  and  Angular  aft  of  piety,  that  would 
difplay  his  zeal,  and  merit  the  favour  of  heaven. 
The  aft  on  which  he  fixed  was  as  v^^ld  and  uncom- 
mon as  any  that  fuperftition  ever  fuggerted  to  a  dif- 
ordered  fancy.  He  refolved  to  celebrate  his  O'.vn  ob- 
fequies  before  his  death.  He  ordered  his  tomb  to  be 
erefted  in  the  chapel  of  the  monaftery.  His  domef- 
tics  matched  thither  in  funeral  procefTion,  with  black 
tapers  in  their  hands.  He  liirafelf  followed  in  his 
iliroud.  He  was  laid  in  his  coffin  \vith  much  folem- 
The  fervice  for  the  dead  ^vas  chaunted  ;  and 
prayers  which  ivere  offered  up 
mingling  his  tears'  with  tliofe 
■which  his  attendants  flied,  as  if  they  had  been  cele- 
brating a  real  funeral.  The  ceremony  clofed  with 
fprinkling  holy  water  on  the  coffin  in  the  ufual  form, 
and,  all  the  aiTiftants  retiring,  the  doors  of  the  chapel 
ivere  ftut.  Then  Charles  rofe  out  of  the  coffin,  and 
^vithdrew  to  his  apartment,  full  of  thofe  awful  fenti- 
ments  which  fuch  a  fingular  folemnity  was  calculated 
to  infpire.  But  either  the  fatiguing  length  of  the  ce- 
remony, or  the  impreflion  which  this  image  of  death 
left  on  his  mind,  affefted  him  fo  much,  that  next  day 
he  was  feized  with  a  fever.'  His  feeble  frame  could 
not  long  refift  its  violence ;  and  he  expired  on  the 
2ift  of  September,  after  a  life  of  58  years  6  months 
and  21  days. 

Charles  I.    1    Kings  of  Britain.     See  Britain, 

Charles  H.  J  N°  49 254. 

Charles  XII.  king  of  Sweden,  was  bom  in  1682. 


nity, 

Charles  joined   in  the 

for  the  reil  of  his  foul. 


By  his  father's  will,  the  adminillration  was  lodged  in 
the  hands  of  tlie  queen  dowager  Eleonora,  with  five 
fenators,  till  the  young  prince  was  i8 ;   but  he  was 


declared  major  at  15,  by  the  dates  convened  at  Stock-  CharleJ. 
holm.  The  beginning  of  his  adminillration  raifed  no  — v~~~ 
favourable  ideas  of  him,  as  he  was  thought  both  by 
Swedes  and  foreigners  to  be  a  perfon  of  mean  capaci- 
ty. But  the  diilicukics  that  gathered  round  him,  foon 
afforded  him  an  opportunity  to  difplay  his  real  charac- 
ter. Three  powerful  princes,  Frederick  king  of  Den- 
mark, Auguffus  king  of  Poland  and  eleftor  of  Saxony, 
and  Peter  the  Great  czar  of  Mufcovy,  prefuming  on 
his  youth,  confpired  his  ruin  almoft  at  the  lame  in- 
ftant.  Their  meafures  alarming  the  council,  they 
were  for  diverting  the  florm  by  negotiations;  but 
Charles,  with  a  grave  refolution  that  alloniffied  them, 
faid,  '.'  I  am  refolved  never  to  enter  upon  an  unjuft 
war,  nor  to  put  an  end  to  a  jull  one  but  by  the 
dtrftruftion  of  my  enemies.  My  refolution  is  fix- 
ed :  I  will  attack  the  firft  wffio  Ihall  declare  againft 
me  ;  and  when  I  have  conquered  him,  I  may  hope 
to  llrike  a  terror  into  the  reft."  The  old  counfel- 
lors  received  his  orders  with  admiration  ;  and  were 
ftill  more  furprifed  when  they  faw  him  on  a  fudden 
renounce  all  the  enjoyments  of  a  court,  reduce  his 
table  to  the  utmoft  frugality,  drefs  like  a  common  fol- 
dier,  and,  full  of  the  ideas  of  Alexander  and  Caefar, 
propofe  thefe  two  conquerors  for  his  models'  in  every 
thing  but  their  vices.  The  king  of  Denmark  began 
by  ravaging  the  territories  of  the  duke  of  Holftein. 
Upon  this  Charles  carried  the  war  into  the  heart  of 
Denmark,  and  made  ftich  a  progrefs  that  the  king  of 
Denmark  thought  it  beft  to  accept  of  peace,  which 
was  concluded  in  1700.  He  next  refolved  to  ad- 
vance againft  the  king  of  Poland,  who  had  blocked  up 
Riga.  He  had  no  fooner  given  orders  for  his  troops 
to  go  into  winter  quarters,  than  he  received  advice 
that  Narva,  where  Count  Home  was  governor,  was 
befieged  by  an  army  of  100,000  Mufcovites.  This 
made  him  alter  his  meafures,  and  move  toward  the 
czar  ;  and  at  Narva  he  gained  a  furprifing  viftory, 
which  coft  him  not  above  2000  men  killed  and  wound- 
ed. The  Mufcovites  were  forced  to  retire  from  the 
provinces  they  had  invaded.  He  purfued  liis  con- 
quefts,  tlU  he  penetrated  as  far  as  where  the  diet  of 
Poland  was  fitting;  when  he  made  them  declare  the 
throne  of  Poland  vacant,  and  eleft  Staniflaus  their 
king  :  then  making  himfelf  mafter  of  Saxony,  he  ob- 
liged Auguftus  himfelf  to  renounce  the  crown  of  Po- 
land, and  acknowledge  Staniftaus  by  a  letter  of  con- 
gratulation on  his  acceffion.  All  Europe  was  furprif- 
ed with  the  expeditious  finifliing  of  this  great  negotia- 
tion, but  more  at  the  difintereftednefs  of  the  king  of 
Sweden,  who  fatisfied  himfelf  with  the  bare  reputa- 
tion of  this  viftory,  without  demanding  an  inch  of 
ground  for  enlarging  his  dominions.  After  thus  re- 
ducing the  king  of  Denmark  to  peace,  placing  a  new 
king  on  the  throne  of  Poland,  having  humbled  the 
emperor  of  Germany,  and  protefted  the  Luther.an  re- 
ligion, Charles  prepared  to  penetrate  into  Mufcovy, 
in  order  to  dethrone  the  czar.  He  quickly  obliged 
the  Mufcovites  to  abandon  Poland,  purfued  them  into 
their  own  country,  and  won  feveral  battles  over  them. 
The  czar,  difpofed  to  peace,  ventured  to  make  fome 
propofals ;  Charles  only  anfwered,  "  I  will  trett  with 
the  czar  at  Mofcow."  When  this  haughty  anfwer 
was  brought  to  Peter,  he  faid,  "  My  brother  Charles 
ftill  affefts  to  aft  the  Alexander,   but   I   flatter  my- 
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Cliarfes.  felt"  he  will  not  in  me  find  a  Darivis."  The  event 
— — V"""*  jurtilied  him  :  for  the  Mufcovites,  already  beaten  into 
difcipline,  and  under  a  prince  of  fuch  talents  as  Peter, 
entirely  diftroyed  the  Sivedilh  army  at  the  memorable 
battle  of  Pultowa,  July  8.  1709  ;  on  which  decifive 
day,  Charles  lo.l  the  fruits  of  nine  years  labour,  and 
of  almoll  1 00  battles  !  The  king,  with  a  fmall  troop, 
purfued  by  the  Mufcovites,  palTed  the  Borifthenes 
to  Oczakow  in  the  Turkilh  territories  :  and  from 
thence,  through  defert  countries,  arrived  at  Ben- 
der; wliere  the  fultan,  when  informed  of  his  arrival, 
fent  oi-ders  for  accommodating  him  in  the  bell;  man- 
ner, and  appointed  him  a  guard.  Near  Bender  Charles 
built  a  hoLife,  and  intrenched  himfelf ;  and  had  with 
him  1800  men,  who  were  all  clothed  and  fed,  v\-ith 
their  liorfes,  at  the  expence  of  the  grand  fignior. 
Here  he  formed  a  dedgn  of  turning  the  Ottoman 
arms  upon  his  enemies  ;  and  Is  faid  to  have  had  a  pro- 
mife  from  the  vizir  of  being  fent  into  Mufcovy  with 
200,000  men.  While  he  remained  here,  he  infenlibly 
acquired  a  tafte  for  books  ;  he  read  the  tragedies  of 
Corneille  and  Racine,  with  the  works  of  Defpreaux', 
whofe  fatires  he  relifhed,  but  did  not  much  admire  his 
other  works.  When  he  read  that  pafTage  in  ivhich 
the  author  repre.'Li  ts  Alexander  as  a  fool  and  a  mad- 
man, he  tore  out  the  leaf.  He  would  foraetimes  play 
at  chefs  ;  but  when  he  recovered  of  his  woimds,  he  re- 
newed his  fatigues  in  exercifing  his  men :  he  tired 
three  horfes  a-day  ;  and  thofe  -ivho  courted  his  favour 
were  all  day  in  their  boots.  To  difpofe  the  Ottoman 
Porte  to  this  war,  he  detached  ubout  800  Poles  and 
Coffacks  of  his  retinue,  ^vIth  orders  to  pafs  the 
Nielter,  that  runs  by  Bender,  and  to  obferve  what 
paffed  on  the  frontiers  of  Poland.  The  Mufcovite 
troops,  difperfed  in  thofe  quarters,  fell  immediately 
upon  this  little  company,  and  purfued  them  even  to 
the  territories  of  the  grand  fignior.  This  was  what 
the  king  expected.  His  minifters  at  the  Porte  ex- 
cited the  Turks  to  vengeance  ;  but  the  czar's  money 
removed  all  difficulties,  and  Charles  foimd  himfelf  in 
a  manner  prifoner  among  the  Tartars.  He  imagined 
the  fultan  ivas  ignorant  of  the  intrigues  of  his  grand 
vizir.  Poniatoivlky  undertook  to  make  his  complaints 
to  the  grand  fignior.  The  fultan,  In  anfwer,  fome 
days  after,  fent  Charles  five  Arabian  horfes,  one  of 
which  was  covered  with  a  faddle  and  houilng  of  great 
richnefs ;  with  an  obliging  letter,  but  conceived  In  fuch 
general  terms,  as  gave  reafon  to  fufpeft  that  the  mi- 
niller  had  done  nothing  ivlthout  the  fultan's  confent  : 
Charles  therefore  refufed  them.  Ponlatowfky  had  the 
courage  to  form  a  defign  of  depofing  the  grand  vizir, 
who  accordingly  was  deprived  of  his  dignltv  and 
wealth,  and  banllhed.  The  feal  of  the  empire  was 
given  to  Numan  Cuproughly ;  who  perfuaded  his  ma- 
fter,  that  the  law  forbade  him  to  Invade  the  czar,  ivho 
had  done  him  no  injury  ;  but  to  fuccour  the  king  of 
Sweden  as  an  unfortimate  prince  In  his  dominions. 
He  fent  his  majefty  800  purfes,  every  one  of  which 
amounted  to  500  crowns,  and  advifed  him  to  return 
peaceably  to  his  omi  dominions.  Charles  rejefted 
this  adiice,  threatening  to  hang  up  the  bafliaws,  and 
ihave  the  beards  of  any  janizaries  who  brought  him 
fuch  meiTagcs,  and  fent  word  that  he  (liould  depend 
upon  the  grand  fignior's  promife,  and  hoped  to  re- 
enter Poland  as  a  conqueror  with  an  army  of  Turks. 


After  various  intrigues  at  the  Porte,  an  order  was 
fent  to  attack  this  ««/</  of  iron,  as  he  was  called,  and 
to  take  him  either  alive  or  dead.  He  ftood  a  fiege  in 
his  houfe,  with  40  domciUcs,  againft  the  Turkifli 
army  ;  killed  no  lefs  than  20  janizaries  with  his  o\vn 
hand  ;  and  performed  prodigies  of  valour  on  a  very  iin- 
neceflary  and  unwarrantable  occafion.  But  the  houfe 
being  let  on  fire,  and  himfelf  wounded,  he  was  at 
la!t  taken  prifoner,  and  fent  to  Adrianople,  where 
the  grand  fignior  gave  him  audience,  and  promifcd  to 
make  good  all  the  damages  he  had  fullained.  At 
lail,  after  a  ftay  of  above  five  years,  he  left  Turkey ; 
and,  having  difguifed  himfelf,  traverfed  Wallachia, 
I'raniylvania,  Hungary,  and  Germany,  attended  only 
by  one  perfon  :  and  in  fixteen  days  riding,  during  which 
time  he  never  went  to  bed,  came  to  Stralfund  at  mid- 
night, November  21.  1714.  His  boots  were  cut  from 
his  fwollen  legs,  and  he  was  put  to  bed  ;  ivhere,  when 
he  had  flept  fome  hours,  the  firll  thing  he  did  was  to 
revie\v  his  troops,  and  examine  the  Hate  of  the  fortifi- 
cations. Ho  fent  out  orders  that  very  day  to  re- 
new the  war  with  more  vigour  than  ever.  But  af- 
fairs were  no^v  much  changed  :  Auguftus  had  recover-  • 
ed  the  throne  of  Poland  ;  Sweden  had  loft  many  of  its 
provinces,  and  was  without  money,  trade,  credit,  or 
troops.  The  kings  of  Denmark  and  Pruffia  feized  the 
liknd  of  Rugen  ;  and  bcfieged  him  in  Stralfund, 
which  furrendcred  ;  but  Charles  efcaped  to  Carlfcroon. 
When  his  country  ^vas  threatened  ^vith  invafion  by 
fo  many  princes,  he,  to  the  furprife  of  all  Europe, 
marched  into  Norway  with  20,000  men.  A  very 
few  Danes  might  have  flopped  the  Swedilh  army  ;  but 
fuch  a  quick  invafion  they  could  not  forefee.  Europe 
was  yet  more  at  a  lofs  to  find  the  czar  fo  quiet,  and 
not  making  a  defcent  upon  Sweden,  as  he  had  before 
agreed  ivith  his  allies.  This  inaftion  was  the  confe- 
quence  of  one  of  the  greateft  defigns,  and  at  the  fame 
time  the  moft  difficult  of  any  that  %vere  ever  formed 
by  the  imagination  of  m.an.  In  fiiort,  a  fcheme  was 
fet  on  foot  for  a  reconciliation  v\'ith  the  czar  ;  for  re- 
placing Stanlflaus  on  the  throne  of  Poland  ;  and  fetting 
James  H.'s  fon  upon  that  of  England,  befides  re- 
ftoring  the  duke  of  Holftein  to  his  dominions.  Cljarles 
was  pleafed  with  thefe  grand  ideas,  though  without 
building  much  upon  them,  and  gave  his  minifter 
leave  to  aft  at  large.  In  the  mean  time,  Charles 
■\vas  going  to  make  a  fecond  attempt  upon  Nonvay  in 
1718  ;  and  he  flattered  himfelf  with  being  mafler  of 
that  kingdom  In  fix  months  ■■,  but  while  he  was  exa- 
mining the  ^vorks  at  Frederickfliall,  a  place  of  great 
ftrength  and  importance,  which  is  reckoned  to  be  the 
key  of  that  kingdom,  he  T\as  killed  by  a  fliot  from  the 
enemy,  as  has  been  generally  believed,  though  it  ha« 
been  alfo  reported  that  he  fell  by  the  treachery  of  one 
of  his  own  officers,  ivho  had  been  bribed  for  that  pur- 
pofe. 

This  prince  experienced  the  extremes  of  profperity 
and  of  adverfity,  without  being  foften-ed  by  the  one 
or  diilurbed  for  3  moment  at  the  other  ;  but  was  a  man 
rather  extraordinary  than  great,  and  fitter  to  be  ad- 
mired than  imitated.  He  was  honoured  by  the  Turks 
for  his  rigid  abftinence  from  wine,  and  his  regularity  In 
attending  public  devotion. 

As  to  his  perfon,  he  was  tall  and  trf  a  noble  mein, 
had  a  fine  open  forehead,  large  blue  eyes,  flaxen  hair, 
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Eilr  complexion,  a  liandfome  nofe,  but  little  beard, 
and  a  laugh  not  agreeable.  His  manners  were  harlli 
and  aullere,  not  to  fay  favage  :  and  as  to  religion,  he 
Tvas  indifterent  towards  all,  though  exteriorly  a  Lu- 
theran, and  a  llrong  believer  in  predeftination.  A  ie^v 
anecdotes  will  illullrate  his  character.  No  dangers, 
however  great,  made  the  leail  impreffion  upon  him. 
When  a  horfe  or  two  weve  killed  under  him  at  the 
battle  of  Narva,  in  1700,  he  leaped  nimbly  upon  frefh 
ones,  faying,  "  Thefe  people  find  me  exercife."  One 
day,  when  he  was  diftating  letters  to  a  fccretary,  a 
bomb  fell  through  the  roof  into  the  next  room  of  the 
houfe  i\herc  they  were  fitting.  The  fecretary,  terri- 
fied left  the  houfe  fliould  come  do^i-n  upcfri  them,  let 
his  pen  drop  out  of  his  hand  :  "  What  is  the  matter  ?" 
fays  the  king  calmly.  The  fecretary  could  only  reply, 
"'Ah,  Sir,  the  bomb."  "  The  bomb  (fays  the' king)  ! 
^vhat  has  the  bomb  to  do  with  Avhat  I  am  diftating  to 
you  !  Go  on." 

He  preferved  more  humanity  than  is  ufually  foimd 
among  conquerors.  Once,  in  the  middle  of  an  aftion, 
finding  a  young  Sivedilh  officer  wounded  and  imable 
to  march,  he  obliged  the  officer  to  take  his  horfe,  and 
•contiimed  to  command  his  infantry  on  foot.  The 
princefs  Lubomirlki,  \sho  was  vei-y  much  in  the  interefl 
and  good  graces  of  Auguftus,  falling  by  accident  into 
the  hands  of  one  of  his  officers,  he  ordered  her  to  be 
fet  at  liberty  :  faying,  "  That  he  did  not  make  war  ^vith 
women."  One  day,  near  Leipfic,  a  pealant  threw 
Wmfelf  at  his  feet,  ^vith  a  complaint  againft  a  grenadier, 
that  he  had  robbed  him  of  certain  eatables  provided 
for  himfelf  and  his  family.  "  Is  it  true  (laid  Charles 
ftemly),  that  you  have  robbed  this  man  ?"  The  fol- 
dier  replied,  "  Sir,  I  have  not  done  near  fo  much 
harm  to  this  man  as  your  majeily  has  done  to  his 
mafter ;  for  you  have  taken  from  Auguftus  a  kingdom, 
whereas  I  have  only  taken  from  this  poor  fcoundrel  a 
dinher."  Charles  made  the  peafant  amends,  and  par- 
cloned  the  foldier  for  his  firmnefs  :  "  Ho^vever,  my 
friend  (fays  he  to  him),  you  will  do  well  to  recolletl 
that  if  I  took  a  kingdom  from  Auguftus,  I  did  not  take 
it  for  myfelf." 

Though  Charles  lived  hardly  himfelf,  a  foldier  did 
not  fear  to  remonftrate  to  him  againll  fome  bread, 
which  was  very  black  and  mouldy,  and  ivhich  yet  was 
the  only  proviiion  the  troops  had.  Charles  called  for 
a  piecp  of  it,  and  calmly  ate  it  up ;  faj-ing,  "  that  it 
was  indeed  not  good,  but  that  it  might  be  eaten." 
Trom  the  danger  he  was  in  in  Poland,  when  he  beat  the 
Saxon  troops  in  1 70  2,  a  comedy  was  exhibited  at  Ma- 
rienburg,  where  the  combat  was  reprefented  to  the  dif- 
advantage  of  the  Swedes.  "  Oh,  (fays  Charles,  hear- 
ing of  it),  I  am  far  from  envying  them  this  pleafure. 
Let  them  beat  me  in  the  theatres  as  long  as  they  ivill, 
provided  I  do  but  beat  them  in  the  field."  He  ivrote 
lome  obfervations  on  war,  and  on  his  own  campaigns 
from  1700  to  1709  :  but  the  MS.  was  loft  at  the  un- 
fortunate  battle  of  Pultowa. 

CHARLES'S  CAPE,  a  promontory  of  Virginia,  in 
North  America,  forming  the  northern  headland  of 
the  ftrait  that  enters  the  bay  of  Chefapeak. 

Charles''.'  Fort,  a  fortrefs  in  the  county  of  Corke, 
;and  province  of  Munller,  in  Ireland,  fituated  at  the 
mouth  of  Kinfale  harbour.  W.  Long.  8.  20.  N.  Lat. 
^I.  2J. 


CHARLESTON,  the  metropolis  of  South  Carolina,  CharlsfiMi. 
is  the  moft  confiderable  town  in  the  ftate  j  fituated  in  — v— "• 
the  diftricl  of  the  fame  name,  and  on  the  tongue  of 
land  formed  by  the  confluent  ftreams  of  Alliley  and 
Cooper,  wliich  are  ffioit  rivers,  but  large  and  naviga- 
ble. Thefe  ivaters  unite  immediately  below  the  city, 
and  forni  a  fpacious  and  convenient  harbour  :  which 
communicates  with  the  ocean  iuft  below  Suluvan's 
jlland  ;  ^vhich  it  leaves  on  the  north,  feven  miles  foutli-  ^ 
eaft  of  Qharlefton.  In  thefe  rivers  the  tide  rifes,  in 
common,  about  6w  feet;  but  uniformly  riles  10  or  13 
inches  more  during  a  night  tide.  The  faft  is  certain  ; 
the  caufe  unknown.  The  continual  agitation  ^vhicli 
the  tides  occalion  in  the  ivaters  which  almoft  furround 
Charlefton,  the  refrefliing  fea  breezes  which  are  re- 
gularly felt,  and  the  fmoke  ariling  from  fo  many  chim- 
neys, render  this  city  more  healthy  than  any  part  of 
the  low  countr)-  in  the  fouthern  ftates.  On  thii  ac- 
coimt  it  is  the  refort  of  great  numbers  of  gentlemen, 
invalids  from  the  Weft  India  illands,  and  of  the  rlcli 
planters  from  the  country,  who  come  here  to  fpeni 
the  fickly  months,  as  they  are  called,  in  queft  of  health 
and  of  the  focial  enjoyments  which  the  city  affords. 
And  in  no  part  of  America  are  the  Ibcial  bleffings  en- 
joyed more  rationally  and  liberally  than  here.  Unaf- 
feiSled  hofpitality,  affability,  eafe  of  manners  and  ad- 
drefs,  and  a  difpofition  to  make  their  guefts  welcome, 
eafy,  and  pleafed  with  themfelves,  are  charaiileriftics  of 
the  refpedlable  people  of  Charlefton.  In  fpeaking  of 
the  capital,  it  ought  to  be  obferved,  for  the  honour  of 
the  people  of  Carolina  in  general,  that  \vhen  in  com- 
mon %vith  the  other  colonies,  in  the  conteft  with  Bri- 
tain, they  refolved  againft  the  ufe  of  certain  luxuries, 
and  even  necefTaries  of  life  ;  thofe  articles,  which  im- 
prove the  mind,  enlarge  the  underftanding,  and  cor- 
rect the  tafte,  ivere  excepted  ;  the  importation  of  books 
^vas  permitted  as  formerly. 

The  land  on  ivhich  the  town  is  built,  is  flat  and 
low,  and  the  water  brackilh  and  univholefome.  Ths 
ftreets  are  pretty  regularly  cut,  and  open  beautiful 
profpefts,  and  have  fubterranean  drains  to  carry  off 
filth  and  keep  the  city  clean  and  healthy  ;  but  are  too 
narrow  for  fo  large  a  place  and  fo  warm  a  climate. 
Their  general  breadth  is  from  ^^  to  66  feet.  The 
houfes  Avhich  have  been  lately  built,  are  brick,  with 
tiled  roofs.  The  buildings  in  general  are  elegant,  and 
moft  of  them  are  neat,  airy,  and  well  fumiffied.  The 
public  buildings  are,  an  exchange,  a  ftate-houfe,  an 
armour)',  a  poor-houfe,  and  an  orphan's  houfe.  Here 
are  feveral  refpeftable  academies.  Part  of  the  old 
barracks  has  been  handfomely  fitted  up,  and  converted 
into  a  college,  and  there  are  a  number  of  ftudents ; 
but  it  can  only  be  called  as  yet  a  refpe£lable  academy. 
Here  are  two  banks,  n  branch  of  the  national  bank, 
and  the  South  Carolina  bank,  eltablifhed  in  1792.  The 
houfes  for  public  ^vorfhip  are  t^vo  Epifcopal  churches, 
two  for  Independents,  one  for  Scotch  Prelbyterians, 
one  for  Baptifts,  one  for  German  Lutherans,  two  for 
Methodifts,  one  for  French  Proteftants,  a  meeting- 
houfe  for  Quakers,  a  Roman  Catholic  chapel,  and  a 
Jeivifh  fynagogue. 

Little  attention  is  paid  to  the  public  markets ;  a 
great  proportion  of  the  moft  ^vealthy  inhabitants  ha- 
ving plantations  from  which  they  receive  fupplies  of  al- 
moft every  article  of  living.      The  country  abounds 
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with  poultry  and  wild  ducks.  Their  beef,  mutton  and 
veal  aie  not  generally  of  the  bed  kind  j  and  few  fiili 
are  found  iu  the  market. 

In  1787,  it  was  compuled  that  there  were  1600 
houfes  in  this  city,  and  15,000  inhabitant?,  including 
5400  flaves ;  and  what  evinces  the  licalthinefs  of  the 
place,  upwards  of  200  of  the  white  inliabitants  were 
above  60  years  of  age.  In  1791,  there  were  16,359 
inhabitants,  of  whom  7684  were  Haves.  'J»liis  city 
hai  often  fuSTered  much  by  fire  :  the  lall  and  moll  de- 
lli"u£live  happened  as  late  as  June  1796. 

Charlefton  was  incorporated  in  1783,  and  divided 
into  three  wards,  ivhich  choofe  as  many  ^vardens,  from 
among  ivhom  the  citizens  ele£l  an  intendant  of  the 
city.  The  intendant  and  wardens  form  the  city-coun- 
cil, who  have  power  to  make  and  enforce  bye-laws 
tor  the  regulation  of  the  city. 

The  value  of  exports  from  this  port,  in  the  year 
ending  November  1787,  amounted  to  505,278!.  19s. 
;d.  fterling.  The  number  of  velTels  cleared  from  the 
cuftom-houfe  the  fame  year,  was  947,  raeafuring 
62,118  tons;  735  of  thefe,  meafuring  41,531  tons, 
were  American  ;  the  others  belonged  to  Great  Bri- 
tain, Ireland,  Spain,  France,  and  the  United  Nether- 
lands. 

Ch.irlxs''s  I'Vaik,  in  ylftroiiormj,  feven  ftars  in  the 
conftellation  called  Vrfa  Major,  or  the  Great  Bear. 

CHAR  LET  ON,  an  illand  at  the  bottom  of  Hud- 
fon's  bay,  in  North  America,  fubjeft  to  Great  Britain. 
W.  Long.  80.  o.  N.  Lat.  ^^.  30. 

Charletox,  IValter,  a  learned  Englifti  phyfician, 
born  in  16 19,  was  phyfician  in  ordinary  to  Charles  I. 
and  Charles  II.  one  of  tlie  firft  members  of  the  royal 
foclety,  and  prefident  of  the  college  of  phyficians.  He 
^v^ote  on  various  fubjeifls  •,  but  at  lall  his  narrow  cir- 
cumftances  obliged  him  to  retire  to  the  illand  of  Jer- 
fcy,  where  he  died  in  1 707. 

'charlock,  the  Englirti  name  of  the  Rapha- 
Nus.  It  is  a  very  troublefome  weed  among  corn,  be- 
ing more  frequent  than  almoft  any  other.  There  are 
two  principal  kinds  of  it  :  the  one  \nth  a  yellow  dower, 
the  other  with  a  white.  Some  fields  are  particularly* 
fubjecl  to  be  overrun  with  it,  efpecially  thofe  which 
have  been  manured  with  cou-dung  alone,  that  being 
a  manure  veiy  favourable  to  the  growth  of  it.  The 
farmers  in  fome  places  are  lo  fenfible  of  this,  that  they 
always  mix  horfe  dung  v.-ith  their  cow  dung,  -when  they 
life  it  for  arable  land.  \VTien  barley,  as  is  often  the 
cafe,  is  infefted  with  this  weed  to  fuch  a  degree  as 
to  endanger  the  crop,  it  is  a  very  good  method  to  mow 
down  the  charlock  in  May,  when  it  is  in  flower,  cut- 
ting it  fo  low  as  juil  to  take  off  the  tops  of  the  leaves 
of  ba;ley  with  it  :  by  this  means  the  barley  wiU 
get  up  above  the  weed  :  and  people  have  got  four 
quarters  of  grain  from  an  acre  of  fuch  land  as  would 
have  fcarce  yielded  any  thing  ^vithout  this  expedient. 
Where  any  land  is  particularly  fubjeft  to  this  weed, 
the  beft  method  is  to  fow  it  with  grafs  feed,  and  make 
a  pafture  of  it  •,  for  then  the  plant  will  not  be  trouble- 
fome, it  never  growing  where  there  is  a  coat  of  grafs 
upon  the  ground. 

^i;een  CHARLOTTE'S  Island,  an  illand  in  the 
South  fea,  firft;  difcovered  by  Captain  WaUis  in  the 
Dolphin,  in  1767,  who  took  poffelTion  of  it  in  the 
name  of  King  George  III.     Here  is  good  water,  and 


plenty  of  cocoa  nuts,  palm  nuts,  and  fcurvy  grafs 
inhabitants  are  of  a  middle  flature,  and  dark  com- 
plexion, with  long  hair  lianging  over  their  fliouldcrs  j 
the  men  are  well  made,  and  the  women  handfomc  ; 
their  clothing  is  a  kind  of  coarfe  cloth,  or  matting, 
which  they  faflen  about  their  middle. 

^lecn  CnjtRLOTTE''s  I/!aru/s,  a  clufter  of  South  fea 
illands,  difcovered  in  1767  by  Captain  Carteret.  He 
counted  feven,  and  there  were  fuppofed  to  be  manv 
more.  The  inhabitants  of  thefe  illands  are  dcfcnbcJ 
as  extremely  nimble  and  vigorous,  and  almoft  as  well 
qualified  to  live  in  the  water  as  upon  land  :  they  are 
vei-y  warlike  ;  and,  on  a  quarrel  ivith  fome  of  Captain 
Carteret's  people,  tlicy  attacked  them  with  great  re- 
folution  •,  mortally  ivounded  the  mailer  and  three  of 
the  failors  ;  were  not  at  all  intimidated  by  the  fire 
arms  •,  !ind  at  lall,  notwithllandrng  the  averfion  of 
Captain  Carteret  to  fhed  blood,  he  ivas  obliged  to  fe- 
cure  the  watering  places  by  firing  grape  Ihot  into  the 
woods,  which  dellroyed  many  of  the  inhabitants. 
Thefe  iflands  lie  in  S.  Lat.  11"  E.  Long.  164".  They 
are  fuppofed  to  be  the  Santa  Cruz  of  Mandana,  who 
died  there  in  1595. 

CHARM,  a  term  derived  from  the  Latin  carmrn, 
"  a  verfe  ;"  and  ufed  to  denote  a  magic  power,  or  ipel), 
by  which,  with  the  affiHance  of  the  dewl,  forcercrs 
and  ^vitches  were  iuppofed  to  do  wonderful  tilings, 
far  furpaffmg  the  power  of  nature. 

CHARNEL,  or  Charnel-housf,  a  kind  of  por- 
tico, or  gallery,  ufually  in  or  near  a  churchyard,  over 
which  were  anciently  laid  the  bones  of  the  dead,  after 
the  flelh  was  wholly  ,coniumed.  Charnel-houfes  are 
now  ufually  adjoining  to  the^hurch. 

CHEVRON,  in  fobulous  hiftory,  the  fon  of  Erebus 
and  Nox,  whole  office  was  to  ferry  the  fouls  of  the 
deceafed  over  the  waters  of  Acheron,  for  which  each 
foul  was  to  pay  a  piece  of  money.  For  this  reafon 
the  Pagans  had  a  cuftom  of  putting  a  piece  of  money 
into  the  moulh  of  the  dead,  in  order  that  they  might 
have  fomething  to  pay  Charon  for  their  palTage, 

CHARONDAS,  a  celebrated  legidator  ot  the  Thu- 
rians,  and  a  native  of  Catanea,  in  Sicily,  tlourilhed  446 
before  Chrill.  He  forbade  any  perlon's  appearing 
armed  in  the  public  affemblies  of  the  nation  ;  but  one 
day  going  thither  in  hafte,  without  thinking  of  hi« 
fword,  he  was  no  fooner  made  to  obferve  his  millake 
than  he  ran  it  through  his  body. 

CHAROST,  a  town  of  France,  in  Berry,  with  the 
title  of  a  duchy.  It  is  feated  on  the  river  Arnon.  E- 
Long.  2.  15.  N.  Lat.  46.  ^(t. 

CHAROUX,  a  town  of  France,  in  the  Bourbon* 
nois,  feated  on  an  eminence,  near  the  river  Sioulle.  It 
has  two  parllhcs,  which  are  in  different  diocefes.  E, 
Long.  3.  Is.  N.  Lat.  46.  10. 

CHARPENTIER,  Francis,  dean  of  the  French 
academy,  was  born  in  1620.  His  early  cfpacity  in- 
clined his  friends  to  educate  him  at  the  bar  :  but  he- 
^vas  much  more  delighted  with  the  lludy  of  languages 
and  antiquity  than  of  the  law  ;  and  preferred  repofe 
to  tumult.  M.  Colbert  made  ufe  of  hhn  in  cllablilh- 
ing  his  new  academy  of  medals  and  infcriptions  ;  and 
no  perfon  of  that  learned  foclety  contributed  mrire 
than  himfelf  toward  that  noble  ferles  of  medals  -(vliich 
were  ilruck  on  the  confiderable  events  that  dilHnguini- 
ed  the  reign    of   Louis   XIV.      He  puLlidicd  fevcral 
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works,    wlvicli  were  all    well    leceived ;    and    died  in 
1702. 

CHARR.     See  Sai.mo,  Ichthyology  Index. 

CHARRON,  Petku,  the  author  of  a  book  entitled 
Of  Wifdom,  uhich  gained  him  great  reputation,  was 
born  at  Paris  in  the  year  1541.  After  being  advocate 
in  the  parliament  of  Paris  for  five  or  fix  years,  he  ap- 
plied liimfelf  to  divinity ;  and  became  fo  great  a  preach- 
er, that  the  bifliops  of  feveral  diocefes  oflered  him  the 
highell  dignities  in  their  gift.  He  died  at  Paris,  fud- 
denly  in  tlie  Ilreet,  November  16.  1603. 

CHART,  or  Sea  Chart,  an  hydrographical  map, 
or  a  projeiftion  of  fome  part  of  tlie  earth's  fuperficies  m 
piano,  for  the  ufe  of  navigators. 

Charts  differ  very  confiderably  from  geographical  or 
land  maps,  ^\  hich  are  of  no  ufe  in  navigation.  Nor  are 
fea  charts  all  of  the  fame  kind,  fome  being  what  we 
call  plane  charts,  others  Mercator  charts,  and  others 
globular  charts. 

Flane  Chart,  is  a  reprefentation  of  fome  part  of  the 
fuperficies  of  the  terraqueous  globe,  in  ivhich  the  me- 
lidians  are  fuppofed  parallel  to  each  other,  the  paral- 
lels of  latitude  at  equal  diftances,  and  confequently  the 
degrees  of  latitude  and  longitude  everywhere  equal  to 
each  other.      See  Flake  Chan, 

Mercator' s  Chart,  is  that  where  the  meridians  are 
ftraight  lines,  parallel  to  each  other,  and  equidiftant ; 
the  parallels  are  alfo  llraight  lines,  and  parallel  to 
each  other  j  but  the  diftance  between  them  increafes 
from  the  equinoctial  towards  cither  pole,  in  the  ratio 
of  the  fecant  of  the  latitude  to  the  radius.  See  Na- 
vigation. 

Globular  Chart,  a  meridional  projeflion,  wherein 
the  diftance  of  the  eye  from  the  plane  of  the  meridian, 
upon  which  the  projeiSlion  is  made,  is  fuppofed  to  be 
equal  to  the  fine  of  the  angle  45°.  This  projection 
comes  the  neareft  of  all  to  the  nature  of  the  globe,  be- 
caufe  the  meridians  therein  are  placed  at  equal  di- 
ftances •,  the  parallels  alfo  are  nearly  .equidiftant,  and 
confequently  the  feveral  parts  of  the  earth  have  their 
proper  proportion  of  magnitude,  diftance,  and  fitua- 
tion,  nearly  the  fame  as  on  the  globe  itfelf.  See  Glo- 
suLAK  ProJe^Jion. 

Hydrographic  Charts,  (heets  of  large  paper,  where- 
on feveral  parts  of  the  land  and  fea  are  defcribed,  with 
their  refpeilive  coafts,  harbours,  founds,  flats,  rocks, 
Ihelves,  fands,  Stc.  together  with  the  longitude  and  la- 
titude of  each  place,  and  the  points  of  the  compafs. 
See  Mercator''s  Chart. 

Selenographic  Charts,  particular  defcriptions  of  the 
fpots,  appearances,  and  maculae  of  the  moon.  See  A- 
STROXOMY  Index. 

Topograplnc  Charts,  draughts  of  fome  fmall  parts 
of  the_  earth  only,  or  of  fome  particular  place,  ivith- 
out  regard  to  its  relative  fituation,  as  London,  York, 
&c. 

CHARTA,  or  Carta,  primarily  fignifies  a  fort  of 
paper  made  of  the  plant  papyrus  or  bihlus.  See  Paper 
and  Charter. 

Charta  Emporetica,  in  Plmrmaci/,  &c.  a  kind  of 
paper  made  very  foft  and  porous,  ufed  to  filter  i^ithal. 
See  Filtration,  &c. 

Charta  is  alfo  ufed  in  our  ancient  cuftoms  for  a 
charter,  or  deed  in  writing.     See  Charter. 


Magna  Charta,  the  great  charter  of  the  liberties  of 
Britain,  and  the  bafis  of  our  laws  and  privileges. 

This  charter  may  be  laid  to  derive  its  origin  from 
King  Edward  the  Confeflor,  who  granted  feveral  pri- 
vileges to  the  chiu'ch  and  ftate  by  charter  ;  thefe  liber- 
ties and  privileges  were  alfo  granted  and  confirmed  by 
King  Henry  I.  by  a  celebrated  great  charter  now  loft  ; 
but  which  was  confirmed  or  re-cna£led  by  King  Hen- 
ry n.  and  King  John.  Henry  HI.  the  fuccelior  of  this 
laft  prince,  after  having  caufed  12  men  make  inquiry 
into  the  liberties  of  England  in  the  reign  of  Henry  I. 
granted  a  new  charter  ;  ivhich  was  the  fame  as  the  pre- 
sent magna  charta.  This  he  feveral  times  confiiined, 
and  as  often  broke  ;  till,  in  the  37th  year  of  his  reign, 
he  went  to  Vv'^cftminftcr  Hall,  and  there,  in  prefence  of 
the  nobility  and  bifliops,  who  held  lighted  candles  in 
their  hands,  magna  charta  was  read,  the  king  all  the 
time  holding  his  hand  to  his  breaft,  and  at  lafl  folemn- 
ly  fvvearing  faitlifully  and  inviolably  to  obferve  all  the 
things  therein  contained,  &c.  Then  the  bifliops  ex- 
tinguifliing  the  candles,  and  throwing  them  on  the 
ground,  they  all  cried  out,  "  Thus  let  him  be  extin- 
guilbed,  and  ftink  in  hell,  who  violates  this  charter." 
It  is  obferved,  that,  notwithftanding  the  folemnity  of 
this  confirmation.  King  Henry,  the  very  next  year, 
again  invaded  the  rights  of  his  people,  till  the  barons 
entered  into  a  war  againft  him  ;  when,  after  various 
fuccefs,  he  confiiTned  this  charter,  and  the  charter  of 
the  foreft,  in  the  5  2d  year  of  his  reign. 

This  charter  confirmed  many  liberties  of  the  church, 
and  redrelled  many  grievances  incident  to  feodal  te- 
nures, of  no  fmall  moment  at  the  time  ;  though  now, 
unlefs  confidered  attentively  and  \vith  this  retrofpeft, 
they  feem  but  of  trifling  concern.  But,  befides  thefe 
feodal  provifions,  care  was  alfo  taken  therein  to  proteft 
the  fubjeft  againft  other  oppreffions,  then  frequently 
arifing  from  unreafonable  amercements,  from  illegal 
dirtreites  or  other  procefs  for  debts  or  fervices  due  to 
the  crown,  and  from  the  tyrannical  abufe  of  the  pre- 
rogative of  purveyance  and  pre-emption.  It  fixed  the 
forfeiture  ,f  lands  for  felony  in  the  fame  manner  as  it 
ftill  remains  ;  prohibited  for  the  future  the  grants  of 
exclufive  fiflieries  ;  and  the  erection  of  new  bridges  fo 
as  to  opprefs  the  neighbourhood.  With  refpeifl  to 
private  rights,  it  eftabliflied  the  teftamentary  power 
of  the  fubjeft  over  part  of  his  perfonal  eftate,  the  reft 
being  diftributed  among  his  wife  and  children  ;  it  laid 
down  the  law  of  dower,  as  it  hath  continued  ever  fince ; 
and  prohibited  the  appeals  of  women,  unlefs  after 
the  death  of  their  hulbands.  In  matters  of  public  po- 
lice and  national  concern,  it  enjoined  an  uniformity  of 
weights  and  meafures  ;  gave  new  encouragements  to 
commerce,  by  the  proteftion  of  merchant  ftrangers  ; 
and  forbade  the  alienation  of  lands  in  mortmain.  With 
regard  to  the  adminiftration  of  juftice  ;  befides  prohi- 
biting all  denials  or  delays  of  it,  it  fixed  the  court  of 
common  pleas  at  Weftminfter,  that  the  fuitors  might 
no  longer  be  haraffed  with  folloiving  the  king's  per- 
fon  in  all  his  progreffes  ;  and  at  the  fame  time  brought 
the  trial  of  ifTues  home  to  the  very  doors  of  the  free- 
holders, by  direfling  aflizes  to  be  taken  in  the  proper 
counties,  and  eftablifhing  annual  circuits  :  it  alfo  cor- 
refted  fome  abufes  then  incident  to  the  trials  by  wager 
of  Ian-  and  of  battle ;  direfted  the  regular  award- 
ing 
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UiRfler  ing  of  inquefts  for  life  or  member  ;  prohibited  the 
king's  inferior  minillers  from  holding  pleas  of  the 
crown,  or  trying  any  criminal  charge,  whereby  many 
I  forfeitures  might  otherwife  have  unjullly  accrued  to 
the  exchequer ;  and  regulated  the  time  and  place  of 
holding  the  inferior  tribunals  of  justice,  the  county- 
court,  iheriff's  torn,  and  court-leet.  It  confirmed  and 
ellabUihed  the  liberties  of  the  city  of  London,  and  all 
other  cities,  boroughs,  towns,  and  ports  of  the  king- 
dom. Awd  laftly  (which  alone  would  have  merited 
the  title  that  it  bears,  of  the  great  c/ta/-ter),  it  proteft- 
ed  every  individual  of  the  nation  in  the  free  enjoyment 
of  his  life,  his  liberty,  and  his  property,  unlefs  declared 
to  be  forfeited  by  the  judgment  of  his  peers,  or  the  law 
of  the  land. 

This  excellent  charter,  fo  equitable,  and  beneficial 
to  the  fubjeft,  is  the  moll  ancient  written  law  in  the 
kingdom.  By  the  25th  Edward  I.  it  is  ordained,  that 
it  (hall  be  taken  as  the  common  law  ;  and  by  the  43d 
Edward  III.  all  llatutes  made  againft  it  are  declared 
to  be  void. 

CHARTER,  in  Law,  a  written  inftrument,  or  evi- 
dence of  things  atted  between  one  perfon  and  ano- 
ther. The  word  charter  comes  from  the  Latin  charta, 
anciently  ufed  for  a  public  and  authentic  adl,  a  dona- 
lion,  contraft,  or  the  like  •,  from  the  Greek  %a,^TK, 
"  thick  paper"  or  "  patleboard,"  whereon  public  acts 
were  ivont  to  be  written.  Biitton  divides  charters  in- 
to thofe  of  the   king,    and  thofe  of   private   perfons. 

1 .  Charters  of  the  king,  are  thofe  whereby  the  king 
pafleth  any  grant  to  any  perfoh  or  body  politic,  as  a 
charter  of  exemption,  of  privilege,  &Lc. charier  of  pardon, 
whereby  a  man  is  forgiven  a  felony,  or  other  offence 
committed  againft  the  king's  crown  and  dignity ;  char- 
{■er  of  the  forefl,  wherein  the  laws  of  the  foreil  are 
comprifed,    fuch     as     the    charter    of    Canutus,     &c. 

2.  Charters  of  private  perfons,  are  deeds  and  inftru- 
Ulents  for  the  conveyance  of  lands,  &c.  And  the  pur- 
chafer  of  lands  fhall  have  all  the  charters,  deeds,  and 
evidences,  as  incident  to  the  fame,  and  for  the  main- 
tenance of  bis  title, 

Ch ARTT.K- Governments  in  America.      See  CoLONY. 

CHARTEk-Land,  fuch  land  as  a  perfon  holds  by  char- 
ter ;  that  is,  by  evidence  in  writing ;  otherwife  called 
freehold. 

CHARTER  PARTY,  in  commerce,  denotes  the 
inftrument  of  freightage,  or  articles  of  agreement  for 
the  hire  of  a  veffel.      See  Freight,  &c. 

The  charterparty  is  to  be  in  writing ;  and  to  be  iign- 
ed  both  by  the  proprietor  or  the  matter  of  the  ftiip, 
and  the  merchant  who  freights  it.  It  is  to  contain  the 
name  and  the  burden  of  the  veffel ;  the  names  of  the 
mafter  and  the  frei{(hter ;  the  price  or  rate  of  freight  •, 
and  the  time  of  loading  and  unloading  :  and  the  other 
conditions  agreed  on.  It  is  properly  a  deed,  or  poli- 
cy, whereby  the  mafter  or  proprietor  of  the  veffel 
engages  to  furi'ilh  immediately  a  tight  found  veffel, 
well  equipped,  caulked,  and  flopped,  provided  with  an- 
chors, fails,  cordage,  and  all  other  furniture  to  make 
the  voyage  required,  as  equipage,  hands,  victuals,  and 
other  munitions ;  in  confideration  of  a  certain  fum  to 
be  paid  by  the  merchant  for  the  freight.  Laftly,  The 
fhip  with  all  its  furniture,  and  the  cargo,  are  refpec- 
tlvely  fubjecled  to  the  conditions  of  the  charterparty. 
The  charterparty  differs  from  a  bill  of  lading,  in  that 
-Vol.  V.  Part  II. 


the  firft  is  for  the  entire  freight,  or  lading,  and  that  CUartopliy 
both  for  going  and  returning;  whereas  the  latter  is  on-        '"'^ 
ly  for  a  part  of  the  freight,   or  at  moll  only  for   the    |,.,,  [1,1.5 
voyage  one  way. 

Boyer  fays,  the  word  Is  derived  from  hence,  that 
per  medium  charta  incidebatur,  ct  fie  fiebat  charla  pan- 
lita ;  becaufe,  in  the  tmie  when  notaries  were  Icfs 
common,  there  was  only  one  inftrument  made  for 
both  parties  :  this  they  cut  in  two,  and  gave  each 
his  portion  5  joining  them  together  at  their  return,  to 
know  if  each  had  done  his  part.  This  he  ohferves  to 
have  been  praftiled  in  his  time  j  agreeable  to  the  me- 
thod of  the  Romans,  who,  in  their  Itipulatlons,  ufed  to 
break  a  ftaff,  each  party  retaining  a  moiety  thereof  as 
a  mark. 

CHARTOPHYLAX,  the  name  of  an  officer  of 
the  church  of  Conftantinople,  who  attends  at  the  door 
of  the  rails  when  the  facrament  Is  admlniftered,  and 
gives  notice  to  the  prlefts  to  come  to  the  holy  table. 
He  reprefents  the  patriarch  upon  the  bench,  tries  all 
ecclefiartical  caules,  keeps  all  the  marriage  regifter?^ 
affifts  at  the  confecration  of  bilhops,  and  prefents  the 
biihop  eleft  at  the  folemnlty,  and  likewife  all  other 
fubordinate  clergy.  This  oflice  refembles  in  fome  ftiape 
that  of  the  hibtiothecariiis  at  Rome. 

CHARTRES,  a  large  city  of  France,  in  the  pro- 
vince of  Orleannois,  fituated  on  the  river  Eure,  iit 
E.  Long.  I.  32.  N.  Lat.  48.  47.     It  is  a  bifhop's  fee. 

CHARTREUSE,  or  Chartreuse-grand,  a  ce- 
lebrated monaftei-y,  the  capital  of  all  the  convents  of 
the  Carthufian  monks,  fituated  on  a  fteep  rock  In  the 
middle  of  a  large  foreil  of  fir  trees,  about  feven  miles 
north-eaft  of  Grenoble,  in  the  province  of  Dauphlny 
in  France.  E.  Long.  5.  5.  N.  Lat.  45.  20.  See  Car- 
thusians. 

From  this  mother  convent,  all  the  others  of  the  fame 
order  took  their  name  ■,  among  whlcli  was  the  Char- 
treufe  of  London,  corruptly  called  the  charterhoufe,  now 
converted  into  an  holpital,  and  endowed  with  a  reve- 
nue of  600I.  per  annum. 

Here  were  maintained  8o  decayed  gentlemen,  not 
under  50  years  of  age  ;  alfo  40  boys  are  educated  and 
fitted  either  for  the  univerfity  or  trades.  Thofe  fent 
to  the  univerfity  have  an  exhibition  of  20I.  a-year  for 
eight  years  :  and  have  an  immediate  title  to  nine 
church-livings  in  the  gift  of  the  governors  of  the  hof- 
pital,  who  are  fixteen  in  number,  all  perfons  of  the  firft 
dlftlnftion,  and  take  their  turns  in  the  nomination  of 
penfioners  and  fcholars. 

CHARTULARY,  Chartularius,  a  title  given 
to  an  ancient  ofticer  in  the  Latin  church,  who  had  the 
care  of  charters  and  papers  relating  to  public  affairs. 
The  chartulary  prefided  in  ecclefiaftical  judgments,  in 
lieu  of  the  pope.  In  the  Greek  church  the  chartulary 
w  as  called  chartophylax  ;  but  his  oflice  was  there  much 
more  confiderable  j  and  fome  even  dililnguilh  the  char- 
tulary from  the  chartophylax  in  the  Greek  church.  See 
Chartophylax. 

CHARYBDIS,  in  Ancient  Geography,  a  whirlpool 
in  the  ftralts  of  Meffina,  according  to  the  poets  ;  near 
Sicily,  and  oppofite  to  Scylla,  a  rock  on  the  coaft  of 
Italy.  Thucydides  makes  It  to  be  only  a  ftrong  flux 
and  reflux  in  the  ftralt,  or  a  violent  reciprocation  of 
the  tide,  efpecially  if  the  wind  fets  louth.  But  on  di- 
ving into  the  Charybdis,  there  are  found  vail  gulfs 
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and  whirlpools  below,  which  produce  all  the  commo- 
*  tion  on  the  furfacc  of  the  water. 

Chart/bdis  is  ufed  by  Horace  to  denote  a  rapacious 
prollitute. 

CHASE,  or  Chack,  in  Law,  is  ufed  for  a  driving 
of  cattle  to  or  from  any  place  ;  as  to  a  dillrels,  or  fort- 
let,  &c. 

Chask,  or  Ckace  is  alfo  a  place  of  retreat  for  deer 
and  wild  beails  ;  of  a  middle  kind  between  a  forert 
and  a  park,  being'  ufually  lefs  than  a  forell,  and  not 
pofleffed  of  fo  many  pri\nleges ;  but  wanting,  v.  g. 
*  Sec  J^orj/!  courts  of  attachment,  fwalnmote,  and  juftice  feat*. 
Yet  it  is  of  a  large  extent,  and  Ib.cked  both  with  a 
greater  diverfity  of  wild  beails  or  game,  and  mure 
keepers  than  a  park.  Crompton  oblerves,  that  a  fo- 
reft  cannot  be  in  the  hands  of  a  fubjeft,  hut  it  forth- 
with lofes  its  name,  and  becomes  a  chnfe  ;  in  regard  all 
thofe  courts  lofe  their  nature  when  they  come  into  the 
bands  of  a  fubjeft  ;  and  that  none  but  a  king  can  make 
a  lord  chief  jultice  in  eyre  of  the  foreft.  See  Jusrjce 
in  Eyre. 

The  following  hiftory  of  the  Englifh  chafe  is  given 
by  Mr  Pennant.  "  At  tirft  the  beafts  of  chafe  had 
this  whole  iiland  for  their  range  •,  they  knew  no  other 
limits  than  the  ocean,  nor  confefled  any  particular  ma- 
tter. When  the  Saxons  had  ellablilhed  themfelves  in 
the  heptarchy,  they  were  referved  by  each  fovereign 
for  his  ovm  particular  diverfion.  Hunting  and  -ivar,  in 
thofe  unci\'ilized  ages,  were  the  only  employ  of  the 
great  ;  their  aftive,  but  uncultivated  minds,  being  fuf- 
ceptible  of  no  pleafures  but  thofe  of  a  violent  kind, 
fuch  as  gave  exercife  to  their  bodies,  and  prevented 
the  pain  of  thinking. 

"  But  as  the  Saxon  kings  only  appropriated  thofe 
lands  to  the  ufe  of  forefts  which  weie  unoccupied,  fo 
no  individuals  received  any  injury;  but  when  the  Con- 
queft  had  fettled  the  Norman  line  on  the  throne,  this 
paflion  for  the  chafe  was  carried  to  an  excefs,  which 
involved  every  civil  right  in  a  general  ruin  :  it  fuper- 
feded  the  confideration  of  religion  even  in  a  fuperfti- 
tious  age  :  the  village  communities,  nay  even  the  moll 
facred  edifices,  were  turned  into  one  vafl:  wafte,  to 
make  room  for  animals,  the  objeds  of  a  lawlefs  ty- 
rant's pleafure.  The  new  foreft  in  Hampfliire  is  too 
trite  an  inltance  to  be  dwelt  on  ;  fanguinary  laws  were 
enacled  to  preferve  the  game  ;  and  in  the  reigns  of 
William  Rufus,  and  Henry  I.  it  was  lefs  criminal  to 
deftroy  one  of  the  human  fpecies  than  a  beaft  of  chafe. 
Thus  it  continued  while  the  Norman  line  filled  the 
throne  ;  but  when  the  Saxon  line  was  reftored  under 
Henry  H.  the  rigour  of  the  foreft  laws  was  immediate- 
ly foftened. 

"  WTien  our  barons  began  to  form  a  power,  they 
claimed  a  vail,  but  more  limited,  trail  for  a  diverfion 
that  the  Englifti  were  always  fond  of.  They  were 
very  jealous  of  any  encroachments  on  their  refpeftive 
bounds,  \'  '^ich  were  often  the  caufe  of  deadly  feuds ; 
fuch  a  u..^  gave  caufe  to  the  fatal  battle  of  Chewj-chafe; 
a  fa6l  which,  though  recorded  only  in  a  ballad,  may, 
from  what  we  know  of  the  manners  of  the  times,  be 
founded  on  truth ;  not-  that  it  was  attended  ^vitb  all 
the  circumftances  %vhich  the  author  of  that  natural  but 
heroic  compofition  hath  given  it ;  for,  on  that  day 
neither  a  Percy  nor  a  Doug/at  fell  :  here  the  poet 
fqems  to  have  claimed  his  privilege,  and  nuxed  ivith 
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this  fray  fome   of  the  events  of  the  battle  of  Otter.    Chafe 
bourne.  v~~- 

"  When  property  became  happily  more  divided 
by  the  relaxation  of  the  feodal  tenures,  thefe  exten- 
five  hunting  grounds  became  more  limited  ;  and  as 
tillage  and  hulbandry  increafed,  the  beafts  of  chafe 
were  obliged  to  give  way  to  others  more  ufeful  to  the 
community.  The  vaft  tratts  of  land,  before  dedicat- 
ed to  hunting,  were  then  contradled  ;  and,  in  propor- 
tion as  the  ufeful  arts  gained  ground,  either  loft  their 
original  deftination,  or  gave  rife  to  the  invention  of 
parks.  Liberty  and  the  arts  feem  coeval  ;  for  v\hen 
once  the  latter  got  footing,  the  former  protefted  the 
labours  of  the  indullrious  from  being  ruined  by  the  li- 
centious Iportlman,  or  being  devoured  by  the  objeifls 
of  his  diverfion  :  for  this  reafon,  the  fubjeols  of  a  def- 
potic  government  ftill  experience  the  inconvenien- 
ces of  vaft  wartes  and  forefts,  the  terrors  of  the 
neighbouring  hulhandmen  ;  v.hile  in  our  well  regu- 
lated monarchy  very  few  chafes  remain.  The  Eng- 
lilh  ftill  indulge  themfelves  in  the  pleafures  of  hunting; 
but  confine  the  deer  kind  to  parks,  of  which  England 
boalis  of  more  than  any  other  kingdom  in  Europe. 
The  laws  allow  every  man  his  pleafure ;  but  confine 
them  in  fuch  bounds  as  prevent  them  from  being  in- 
jiuious  to  the  meaneft  of  the  community.  Before  the 
Reformation,  the  prelates  feem  to  have  guarded  fuffi- 
ciently  againll  this  want  of  amufement,  the  fee  of  Nor- 
wich, in  particular,  being  pofleffed,  about  that  time, 
of  thirteen  parks." 

Chase,  in  the  fea  language,  is  to  purfue  a  fhip  ; 
which  is  alio  called  giving  cliafe. 

Slern-CHACT.,  is  ivhen  the  chafer  follows  the  chafed 
aftem  direftly  upon  the  fame  point  of  the  compafs. 

To  lie  with  a  fhift's  fcre-foat  in  a  Chase,  is  to  fail  and 
meet  with  her  by  the  nearell  diftance ;  and  fo  to  crofs 
her  in  her  way,  or  to  come  acrofs  her  fore-foot. 

A  fliip  is  faid  to  have  a  good  cliaje,  when  fhe  is  fo 
built  forward  on,  or  a-ftern,  that  Ihe  can  carry  many- 
guns  to  (hoot  forwards  or  backwards ;  according  to 
which  (he  is  faid  to  have  a  good  forward  or  goodjlem 
chafe. 

CnASE  Guns,  are  fuch  whofe  ports  are  either  in  the 
head  (and  then  they  are  ufed  in  chafing  of  others)  ;  or 
in  the  ftern,  which  are  only  ufeful  when  they  are  pur- 
fued  or  chafed  by  any  other  (hip. 

Chacb  of  a  Gun,  is  the  whole  bore  or  length  of  a, 
piece  taken  withinfide. 

Wild-goofe  Chace,  a  term  ufed  to  exprefs  a  fort  of- 
racing  on  horfeback  ufed  formerly,  which  refembled 
the  flying  of  wild  geefe ;  thofe  birds  generally  going 
in  a  train  one  after  another,  not  in  confufed  flocks  as 
other  birds  do.  In  this  fort  of  race  the  two  horfes, 
after  running  twelve  fcore  yards,  had  liberty,  which 
horfe  foever  could  take  the  leading,  to  ride  what 
ground  the  jockey  pleafed,  the  hindmoft  horfe  being- 
bound  to  follow  him  within  a  certain  diftance  agreed 
on  by  the  jfrticles,  or  elfe  to  be  whipped  in  by  the 
tryers  and  judges  who  rode  by  ;  and  whichever  horfe 
could  diftance  the  other  -ivon  the  race.  This  fort  of 
racing  \vas  not  long  in  common  ufe  ;  for  it  was  found 
inhuman,  and  deftruftive  to  good  horfes,  when  two 
fuch  were  matched  togetlier.  For  in  this  cafe  neither 
was  able  to  diilance  the  other  till  they  were  both 
ready  to  fink  under   their  riders ;  and   often  two  very 
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Cli.fing    good  liorfes  Were  both  fpoiled,   and   the  wagers  forced 
II         to  be  drawn  at  lafl.     The    milchief   of   this    fort    of 
,  ' '"  '"^"  .  racing  foon  brought  in  the  method  now  in  ufe,   of  run- 
ning only  for  a  certain  quantity  of  ground,  and   deter- 
mining the  plate  or  wager  by  the  coming  in  firft  at  the 
poll. 
.  Chasinc  of  Gold,  Silver,  ^c.     See  Enchasing. 
CHASTE  TREE.     See  Vitex,  Botany  Index. 
CHASTITY  ;     Purity  of   the    body,    or  freedom 
from  obfcenity. — The  Roman    law    jullifies    homicide 
in  defence  of  the  chaftity  either  of  one's   felf  or  rela- 
tions ;  and  fo  alfo,  according  to  Selden,  flood  the  law 
in  the  Jemlh  republic.     Our  law    likewife   jullifies  a 
woman  for  killing  a  man  who  attempts  to  ravifli  her. 
So  the  hulband  or  father  may  jullify  killing  a  man  who 
attempts  a  rape  upon  his  wife  or  daughter ;   but   not 
if  he  takes  them  in  adultery  by  confent ;  for  the  one  is 
forcible  and  felonious,  but  not  the  other. 

Chaftity  is  a  virtue  uiiiverfally  celebrated.  There  is 
indeed  no  charm  in  the  female  lex  that  can  fupply  its 
place.  Without  it,  beauty  is  unlovely,  and  rank  is 
contemptible  ;  good  breeding  degenerates  into  wan- 
tonnefs,  and  wit  into  impudence.  Out  of  the  nume- 
rous inilances  of  eminent  challity  recorded  by  authors, 
the  two  following  are  feleijled  on  account  of  the  leiTon 
afforded  by  the  different  modes  of  conducl  which  they 
exhibit. 

Lucretia   was  a  lady  of  great  beauty  and  noble  ex- 
tradion ;    (he  married   CoUatinus,    a  relation  of  Tar- 
quinius   Superbus    king    of   Rome.     During  the  liege 
of  Ardca,  which  lafted  much  longer  than  was  expefted, 
the  young   princes   paffed   their   time  in  entertainments 
«  I.iv.  I.  i.  ^"d  diverfions.     One  day  as  they  v,ere  at  fupper  *,   at 
c   5. — ;o    Sextus  Tarquin's  the  king's    eldell    fon,    with  Colla- 
iJjo/ij/:  .  iv.  tinus,   Lucretia's  hufband,  the  converfation  turned  on 
p.  i6.  jjjg  merit  of  their  wives  :   every  one   gave  his  o^^■a,  the 

1  "'i  preference.  "  WHiat  fignify  fo  many  words  ?"  fays 
Collatinus ;  "  you  may  in  a  few  iK.urs,  if  you  pleale, 
be  convinced  by  your  own  eyes,  l.wv  much  my  Lu- 
cretia excels  the  refr.  We  are  youne  :  let  us  mount  our 
horfes,  and  go  and  inrfirife  thtii.  Nothing  can  better 
deciJe  our  difpi.te  thr.n  the  ftate  wn  ih"il  find  them 
in  at  a  time,  when  mofl  certa'mly  they  will  not  expeft 
us."  They  were  a  little  warmed  with  ivine  :  "  Come 
on,v  let  us  go,"  ihey  all  cried  together.  They  quickly 
gal'opcd  to  Rome,  ivhich  was  about  twenty  miles  from 
Ardea,  where  they  find  the  princeffes,  wives  of  the 
young  Tarquins,  furrcunded  vith  company,  and  every 
circumfiance  of  the  higheft  mirth  and  plcafure.  From 
thence  they  rode  to  Collatia,  isliere  they  faw  Lucre- 
tia in  a  very  different  lituation.  With  her  maids  about 
her,  file  was  at  work  in  the  inner  part  of  her  houfe, 
talking  on  the  dangers  to  which  her  hulband  was  ex- 
jxifcd.  The  viiRory  was  adjudged  to  her  unanimoufly. 
She  received  her  guefts  viith  all  pofl/ble  politenefs  and 
civility.  Lucretia's  virtue,  which  Ihould  have  com- 
manded refpeft,  was  the  very  thing  which  kindled  in 
the  breaft  of  Sextxis  Tarquin  a  ftrong  and  detellable' 
paffion.  Within  a  few  days  he  returned  to  Collatia  ; 
and  upon  the  plai:fible  excufe  he  made  for  his  vif)t,  he 
w  as  received  with  all  the  politenefs  due  to  a  near  rela- 
tion, and  the  eldell  fon  of  a  king.  Watching  the  fit- 
tell  opportunity  •,  he  declares  the  paffion  flie  liad  excit- 
ed at  his  lail  vi£t,  and  employed  the  moft  ter/der  entrea- 
ties, and  all  the  artifices  poffible  to  touch  a  woman's 
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heart ;  but  all  to  no  purpofe.     He  then  endeavoured    Chaftit*. 
to  extort  her  compliance  by  the  moll  terrible  threat-  ~"~^ 
enings.     It  was  in  vain.     She  Hill  perfilled  in  her  re- 
folution ;  nor  could  Ihe  be  moved  even  by  the  fear  of 
death.     But  ^vhen  the  monfter  told  her  that  he  would 
firll  difpatch  her.  and  then  having  murdered  a  Have, 
would  lay  him  by  her  fide,  after  ivhich  he  would  fpread 
a  report,  that  having  caught  them  in  the  aft  of  adul- 
tery,   he  had    punilhed    them  as  they  deferved ;    this 
feemed  to  fliake    her  refolution.     She    hefitated,    not 
knowing  which  of  thefe  dreadful  alternatives  to  take, 
whether,    by  confenting  to  dilhonour  the  bed  of   her 
hulljand,  whom  Ihe  tenderly   loved  ;  or  by  refufing,  to 
die  under  the  odious  charafter  of    having  prollituted 
her  perfon  to  the  lull  of  a  Have.      He  faw  the  ftruggle 
of  her  foul  ;  and   Icizing  the  unlucky  moment,  obtain- 
ed an  inglorious  conqueft.     Thus,     Lucretia's   virtue, 
•which  had  been  proof  againft  the  fear  of  death,   could 
not  hold  out  againll  the  fear  cf  infamy.     The  young 
prince,  having  gratified  his  paffion,  returned  home  as  in 
triumph.     On  the  morrow,  Lucretia  overwhelmed  with 
grief  and  defpair,  fent  early  in  the  morning  to  defire  her 
father  and  her   hulband   to  come  to  her  and  bring  with 
them  each  a  truity  friend,  affuring  them  there  was  no 
time  to  lofe.     They  came  with  all  fpecd,  the  one  ac- 
companied with  \  alerius   (fo  famous    alter  under  the 
name  of  Publicola),  and  the  other  with  Brutus.     The 
momcTit  fhe  law  them  coine,  Ihe  could  not  command 
her  tears  •,  and  when  her  hulband  alked  her  if  all  was 
well  ?  "   By  nb  means,"  faid  (lie,  "  it  cannot  be  well 
with  a  woman  after  Hie  has  loft  her  hcnotir.    Yes,  Col- 
latinus, thy  bed  has  been  denied  by  a  llranger  :   but 
ir:y  body  only  is  polluted  :    my  mind  is  innocent,  as 
my  death  fliall  witncfs. .    Promife  me  only  not  to  fuffer 
the   adulterer   to   go  un'puniffied  :    it  is  Sexlus  Taiqui* 
nius,  who  lad  night,  a  treacheious  gueft,  or  rather  cruel 
foe,  offered  me  violence,  and  reaped  a  joy  fatal  to  me  ; 
but,  if  you  are  men,  it  will  be  Hill  more  fatal  to  him." 
All  promifed   to   revenge   her  ;   and   at  the  fame  timej 
tried  to   comfort   her   with    reprefenting,    "   That   the 
mind  only  firiS,  not  the  bcdy  j   and   where  the  confent 
is    wanting,    there   can   be  no   guilt."     What    Sextus 
defen'es,"   replies   Lucret'a,"   "   I  lea\e  you  to  judge  ; 
but  for  me,   thoufh  I   declare   myfelf  innocent  of  the 
crime,    I    exempt  not   myfelf   from    punifl\merit.     No 
imraodell  woman   fhall    plead    Lucretia's    example    to 
outlive    her   dilhonour."      Thus    faying,   ftie    plunged 
ir.toher  breaft  a  dagger  flie   had   concealed   under   her 
robe,   and   expired   at   their   feet.      Lucretia's   tragical 
death  has  been  praifed  and   extolled   by  Pagan  writers, 
as  the  highetl    and   mod    noble   ail;  of  heroifm.     The 
Gofpel  thinks  not  fo  :    it  is  murder,   even   according  to 
Lucretia's  own  principles,  fince  (he  puniflied  with  death 
an  innocent  perfon,   at    leaft   acknowledged   as  fuch  by 
herfelf.      She  was   ignorant   that   our  life  is  not  in  our 
own  power,  but  in  his  difpofal   from   whom  we  receive 
it.     St  Auftin,  who  carefully  examines,  ir>-,his  bock  De 
Civitate.Dci,  what  we  are  to  think  of  Luci^.la's  death, 
confiders  it  not  as   a   courageous   aftion   flowing   from 
a  true  love  of  chaftity,  but  as  an  infirmity  of  a  v.oman 
too  fenfible  of  worldly  fame  and  glory  ;  and  who,  from 
a  dread  of  appearing  in  the  eyes  of  men  an  accomplice 
of  the  violence  ftie  abhorred,   and  of  a  crime  to  whicli 
ftie  was  entirely  a  H ranger,   commits   a  real  crime  upcin 
heifelf  voluntarily   r.nd   defignedly.     But  what  cannot 
3  F  2  he 
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thallity  be  fuflkieiitly  admired  in  this  Roman  lady,  h  her  ab- 
horrence of  adultery,  vvhicli  flie  ieems  to  hold  fo  de- 
teftable  as  not  to  bear  the  thoughts  of  it.  In  this 
fenie,  Ihe  is  a  noble  example  for  all  her  fex. 

Chiomara,  the  wife  of  Ortiagon,  a  Gaulilh  prince, 
■was  equally  admirable  for  her  beauty  and  challity. 

During  the  ^var  between  the  Romans  and  the  Gauls, 
A.  R.  563,  the  latter  were  totally  defeated  on  Mount 
Olympus.  Chiomara,  among  many  other  ladies,  was 
taken  prifoner,  and  committed  to  the  care  of  a  centu- 
rion, no  lefs  paflionate  for  money  than  women.  He 
at  firft  endeavoured  to  gain  her  confent  to  his  infa- 
mous defires  ;  but  not  being  able  to  prevail  upon  her, 
and  lubvert  her  conftancy,  he  thought  he  might  em- 
ploy force  with  a  woman  whom  misfortune  had  redu- 
ced to  ilavery.  Afterwards,  to  make  her  amends  for 
that  treatment,  he  offered  to  reftore  her  liberty  :  but 
not  ^vithout  ranfom.  p£e  agreed  with  her  for  a  certain 
fum,  and  to  conceal  this  defign  from  the  other  Ro- 
mans, he  permitted  her  to  fend  any  of  the  prifoners  ihe 
Ihould  choofe  to  her  relations,  and  afligned  a  place 
near  the  river  where  the  lady  fhould  be  exchanged  for 
gold.  By  accident  there  was  one  of  her  own  flaves 
among  the  prifoners.  Upon  him  flie  fixed  ;  and  the 
centurion  foon  after  carried  her  beyond  the  advanced 
pofts,  under  cover  of  a  dark  night.  The  next  evening 
two  of  the  relations  of  the  princefs  came  to  the  place 
appointed,  whither  the  centurion  alfo  carried  his  cap- 
tive. When  they  had  delivered  him  the  Attic  talent 
they  had  brought,  ^vhich  was  the  fum  they  had  agreed 
on,  the  lady,  in  her  own  language,  ordered  thofe  who 
came  to  receive  her  to  draw  their  fwords  and  kill  the 
centurion,  who  was  then  amufing  himfelf  with  weigh- 
ing the  gold.  Then,  charmed  with  having  revenged 
the  injury  done  her  chaflity,  Ihe  took  the  head  of  the 
officer,  ^vliich  flie  had  cut  oft"  with  her  own  hands,  and 
hiding  it  under  her  robe,  went  to  her  huflaand  Ortiagon, 
who  had  returned  home  after  the  defeat  of  his  troops. 
As  foon  as  {he  came  into  his  prefence,  flie  threw  the 
centurion's  head  at  his  feet.  He  was  ftrangely  fiir- 
prifed  at  fuch  a  fight  :  and  aiked  her  whofe  head  it 
was,  and  ^vhat  had  induced  her  to  do  an  aft  fo  un- 
common to  her  fex  ?  With  her  face  covered  with  a  fud- 
den  blufli,  and  at  the  fame  time  exprefling  her  fierce 
indignation,  ftie  declared  the  outrage  which  had  been 
done  her,  and  the  revenge  (he  had  taken  for  it.  Din- 
ing the  reft  of  her  life,  flie  ftedfaftly  retained  the  fame 
attachment  for  the  purity  of  manners  which  conflitutes 
the  principal  glory  of  the  fex,  and  nobly  fuftained  the 
honour  of  fo  glorious,  bold,  and  heroic  an  aflion. — 
This  lady  was  much  more  prudent  than  Lucretia,  in 
revenging  her  injured  honour  by  the  death  of  her  ra- 
viflier,  rather  than  by  her  own.  Plutarch  relates  this 
faft,  in  his  treatife  upon  the  virtue  and  great  aflions 
of  women  ;  and  it  is  from  him  we  have  the  name  of 
this,  which  is  well  worthy  of  being  tranfmitted  to  po- 
ilerity. 

The  above  virtue  in  men  is  termed  continence.  See 
Continence. 

CHATEAU-BRIANT,  a  town  of  France  in  Bri- 
tanny,  with  an  old  caftle.  W.  Long.  i.  20.  N.  Lat. 
47.  40. 

CHAtEAv-CMnon,  a  town  of  France  in  Nivernois, 
and  cnrital  of  Morvant,  with  a  conilderable  manufac- 
ture of  cloth.    E.  Long.  3.  48.  N,  Lat,  47.  2. 
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CHArEAu-Daiiphiii,  a  very  ftrong  caftle  of  Piedmont 
in  Italy,  and  in  the  marquilate  of  Saluces,  belonging 
to  the  king  of  Sardinia.  It  was  taken  by  the  com- 
bined army  of  France  and  Spain  in  1744,  and  was  re- 
ftored  by  the  treaty  of  Aix-la-Chapelle. 

CuATEAv-ilu-Loire,  a  town  of  France,  in  Maine, 
famous  for  fuftaining  a  fiege  of  feven  years  againft  the 
Count  of  Mans.  It  is  feated  on  the  river  Loire,  in  E. 
Long.  o.  25.  N.  Lat.  47.  40. 

CHATSAU-Diin,  an  ancient  town  of  France,  and  ca- 
pital of  the  Dunois,  witli  a  caftle  and  rich  monaftery  ; 
feated  on  an  eminence  near  the  river  Loire,  in  E,  Long. 
I.  26.  N.  Lat.  48.  4. 

CuATFAv-Neuf,  the  name  of  feveral  towns  of  France, 
viz.  one  in  Perche  j  another  in  Angumois,  on  the 
river  Charente,  near  Angoulefme  j  a  third  in  Berry, 
feated  on  the  river  Cher ;  and  feveral  other  fmall 
places. 

ChatIlAV-Poi  fen,  a  town  of  France,  in  Champagne, 
and  in  a  diftridl  called  Portien,  with  a  caftle  built  on 
a  rock,  near  the  river  Aifne.      E.  Long.  4.  23.  N.  Lat. 

49-  35- 

CuATSAU-Renaud,  a  town  of  France,  in  the  Gate- 
nois,  where  clothes  are  made  for  the  army,  and  where 
there  is  a  trade  in  lafFron.  E.  Long.  4.  25.  N.  Lat. 
48.  o.  This  is  alfo  the  name  of  a  town  of  Touraine,  in 
France,  with  the  title  of  marquifate.  E.  Long,  2. 
41.  N.  Lat.  47.  22. 

Chateau-Roux,  a  town  of  France,  in  Berry,  with 
the  title  of  a  duchy.  It  has  a  cloth  manu£idure,  and 
is  feated  in  a  very  large  pleafant  plain  on  the  river 
Indre,  in  E.  Long.  i.  47.  N.  Lat.  46.  49. 

CHATEAU-Thieri/,  a  town  of  France,  in  Champagne, 
with  the  title  of  a  duchy,  and  a  handfome  caftle  on  an 
eminence,  feated  on  the  river  Maine,  in  E.  Long.  3. 
23.  N.  Lat.  49.  12. 

CuATEAV-Vilain,  a  town  of  France,  in  Champagne, 
with  a  caftle,  and  the  title  of  a  duchy  ;  feated  on  the 
river  Anjou.     E.  Long.  2.  59.  N.  Lat.  48.  O. 

CHATEL,  or  Chate,  a  town  of  Lorraine,  in  the 
Vofque,  feated  on  the  river  Mofelle,  eight  miles  from 
Mirecourt. 

CHAiRL-Jlllon,  a  maritime  toivn  of  France,  in  Sain- 
tonge,  five  miles  from  Rochelle  ",  formerly  very  confi- 
derable,  but  now  greatly  decayed. 

CHATEL-Chalon,  a  town  of  France,  in  Franche  Comte, 
remarkable  for  its  abbey  of  BenediSine  nuns.  E.  Long. 
5.  25.  N.  Lat.  46.  50. 

CHATELET,  a  town  of  the  Netherlands,  in  Na- 
mur,  feated  on  the  Sambre,  in  the  bifliopric  of  Liege. 
E.  Long.  4.  28.  N.  Lat.  50.  25. 

Chatelet,  the  name  of  certain  courts  of  juftice 
eftabliflied  in  feveral  cities  in  France.  The  grand 
chatelet  at  Paris  is  the  place  where  the  prefidial  or 
ordinary  court  of  juftice  of  the  pfovoft  of  Paris  is  kept  ^ 
confifting  of  a  prefidial,  a  civil  chamber,  a  criminal 
chamber,  and  a  chamber  of  policy.  The  little  chatelet 
is  an  old  fort,  now  ferving  as  a  prifon. 

CHATELLERAULT,  a  town  of  France,  in  Poi- 
tou,  with  the  title  of  a  duchy  ;  feated  in  a  fertile  and 
pleafant  country,  on  the  river  Vienne,  over  which  there 
is  a  handfome  ftone  bridge.     E.  Long.  o.  40.  N.  Lat. 

46.  34- 

CHATHAM,  a  town  of  Kent,  adjoinmg  to  Ro- 

chefter,  and  feated  on,  the  liver  Medway.     It  is  the 

principal 
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Chatigan  .  principal  ftation  of  the  royal  navy  ;   and  the  yards  and 
H  magazines  are  furnilhed   with  all  kinds  of  naval  ftores, 

■  ^""  °",  as  well  as  materials  for  building  and  rigging  the  largeft 
men  of  war.  The  entrance  into  the  river  Medway 
is  defended  by  Sheernefs  and  other  forts ;  notwith- 
ftanding  which,  the  Dutch  fleet  burnt  feveral  fhips  of 
war  here  in  the  reign  of  Charles  II.  after  the  peace  of 
Breda  had  been  agreed  upon.  In  the  year  1757,  by 
direftion  of  the  duke  of  Cumberland,  feveral  addition- 
al fortifications  were  begun  at  Chatham ;  fo  that  now 
the  fliips  are  in  no  danger  of  an  infult  either  by  land 
or  water.  It  has  a  church,  a  chapel  of  eafe,  and  a 
fhip  ufed  as  a  church  for  the  failors.  It  has  likewife 
about  500  houfes,  moftly  low,  and  built  with  brick  ; 
the  llreets  are  narrow,  and  paved  ;  and  it  contains 
about  3000  inhabitants.  The  principal  employment  of 
the  labouring  hands  is  Ihip-building  in  the  king's  yard 
and  private  docks.  This  town  gave  title  of  earl  to 
that  great  llatehnan  William  Pitt  in  the  reigns  of 
George  II.  and  III.  E.  Long.  o.  40.  N.  Lat.  51. 
20. 

CHATIGAN,  a  towTi  of  Afia,  in  the  kingdom  of 
Bengal,  on  the  moll  eafterly  branch  of  the  river  Gan- 
ges. It  is  but  a  poor  place,  though  it  was  the  firft 
the  Portuguefe  fettled  at  in  thefe  parts,  and  ^vho  ftill 
keep  a  fort  of  poflefl"ion.  It  has  but  a  few  cotton  raa- 
nufaflures  ;  but  affords  the  beft  timber  for  building  of 
any  place  about  it.  The  inhabitants  are  fo  fufpicious 
of  each  other,  that  they  always  go  armed  with  a 
fivord,  piftol,  and  blunderbufs,  not  excepting  the  priells. 
It  is  fubjedl  to  the  Great  Mogul.  E.  Long.  91.  10. 
N.  Lat.  2^.  o. 

CHATILLON  sur  Seike,  a  to^TO  of  France,  in 
Burgundy,  di'.ided  into  two  by  the  river  Seine.  It  is 
3  2  miles  from  Langres,  and  40  from  Dijon  ;  and  has 
iron  works  in  its  neighbourhood.  E.  Long.  4.  ^^, 
N.  Lat.  47.  45. 

CHATRE,  a  town  of  France,  in  Berry,  feated  on 
the  river  Indre,  37  miles  from  Bourges.  It  carries 
on  a  confiderable  trade  in  cattle.  E.  Long.  I.  55; 
N.  Lat.  46.  35. 

CHATTELS,  a  Norman  term,  under  which  were 
anciently  comprehended  all  moveable  goods.;  thofe  im- 
moveable being  termed  Jief  or /ee. 

Chattels,  in  the  modern  fenfe  of  the  word,  are 
all  forts  of  goods,  moveable  or  immoveable,  except  fuch 
as  are  in  the  nature  of  freehold. 

CHATTERER.  See  Ampelis,  Ornithology 
Ine/ex. 

CHATTERTON,  Thomas,  a  late  unfortunate 
poet,  whofe  fate  and  performances  have  excited  in  no 
fmall  degree  the  public  attention,  as  well  as  given  rife 
to  much  literary  controverfy.  He  was  born  at  Briftol, 
Nov.  20.  1 7?  2;  and  educated  at  a  charity  fchool  on 
St  Auguftine's  Back,  where  nothing  more  was  taught 
than  reading,  writing,  and  accounts.  At  14  years  of 
age,  he  was  articled  clerk  to  an  attorney  at  Brillol, 
with  whom  he  continued  about  three  years ;  yet,  though 
his  education  was  thus  confined,  he  difcovered  an  early 
turn  towards  poetry  and  Englifh  antiquities,  and  parti- 
cularly towards  heraldry.  How  foon  he  began  to  be 
an  author  is  not  known.  In  the  Town  and  Country 
Magazine  for  March  1769,  are  two  letters,  probably 
.^•om  Mm,  as  they  are  dated  from  Briftol,  and  fubfcrib- 
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ed  with  his  ufual  fignature,  D.  B.  that  is,  Dun/ie/mus 0>itttrto:T. 
Brijlolienfis.  The  former  contains  fliort  extradls  from  ' 
two  MSS.  "  written  300  years  ago  by  one  Rowley  a 
monk,"  concerning  drefs  in  the  age  of  Henry  II. ;  the 
latter,  "  Ethelgar,  a  Sa.xon  poem,"  in  bombaft  profe. 
In  the  fame  magazine  for  May  i  769,  are  three  commu- 
nications from  Briilol,  with  the  fame  fignature  D.  B. 
one  of  them  entitled,  "  Obfervations  upon  Saxon  He- 
raldry, ivith  drawings  of  Saxon  Achievements ;"  and 
in  the  fubfequent  months  of  1769  and  1770,  there  are 
feveral  other  pieces  in  the  fame  magazine,  which  are 
undoubtedly  of  his  compofition. 

In  April  1770,  he  left  Brillol,  difgulled  with  his 
profefliou,  and  irreconcileable  to  the  line  of  life  in 
which  lie  ivas  placed  ;  and  coming  to  London  in  hopes 
of  advancing  his  fortune  by  his  pen,  he  funk  at  once 
from  the  fublimity  of  his  views  to  an  abfolute  depen- 
dence on  the  patronage  of  bookfellers.  Things,  how- 
ever, feem  foon  to  have  brightened  up  a  little  with  him ; 
for.  May  14,  he  writes  to  his  mother,  in  high  fpirits, 
upon  the  change  of  his  fituation,  with  the  following 
farcallic  refleftions  upon  his  former  patrons  at  Briftol. 

"  As  to  Mr ,  Mr ,  Mr ,  &c.  &c.  they 

rate  literary  lumber  fo  lo^v,  that  I  believe  an  author, 
in  their  eltimation,  mud  be  poor  indeed  :  but  here 
matters  are  otherwife.  Had  Rowley  been  a  Londoner 
inftead  of  a  Briftowyan,  I  could  have  lived  by  copying 
his  works."  In  a  letter  to  his  filter.  May  30.  he  informs 
her  that  he  is  to  be  employed  in  writing  a  voluminous 
Hiitory  of  London,  to  appear  in  numbers  the  begin- 
ning of  next  winter.  Meanwhile,  he  liad  written  fome- 
thing  in  praife  of  Beckford,  then  lord  mayor,  which 
had  procured  liim  the  honour  of  being  prefented  to  his 
lordlhip  •,  and,  in  the  letter  jull  mentioned,  he  gives 
the  following  account  of  his  reception,  with  certain 
obfervations  upon  political  writing.  "  The  lord  mayor 
received  me  as  politely  as  a  citizen  could :  but  the  devil 
ot  the  matter  is,  there  is  no  money  to  be  got  on  this 
fide  of  the  que'iion. — However,  he  is  a  poor  author 
who  camiot  write  on  both  fides. — Effays  on  the  patriotic 
fide  will  fetch  no  more  than  what  the  copy  is  fold  for. 
As  the  patriots  themfelves  are  fearching  for  places, 
they  have  no  gratuity  to  fpare. — On  the  other  hand, 
unpopular  eifays  will  not  even  be  accepted,  and  you  mufl 
pay  to  have  them  printed  ;  but  then  you  feldom  lofe 
by  it,  as  courtiers  are  fo  fenfible  of  their  deficiency  in 
merit,  that  they  generoufly  reward  all  who  know  how 
to  daub  them  with  the  appearance  of  it." 

He  continued  to  write  inceifantly  in  various  perio- 
dical publications.  July  lith,  he  tells  his  fii)er  that 
he  had  pieces  lait  month  in  feveral  magazines  ;  in  The 
Gofpel  Magazine,  The  Town  and  Country,  The  Court 
and  City,  The  London,  the  Political  Regilter,  &c. 
But  all  thefe  exertions  of  his  genius  brought  in  fo  little 
profit,  that  he  was  foon  reduced  to  the  extremeft  indi- 
gence ;  fo  that  at  laK,  opprefled  with  poverty  and 
difeafe,  in  a  fit  of  defpair,  he  put  an  end  to  his  exift- 
ence,  Augull  1770,  "ith  a  dofe  of  polfon.  This  un- 
fortunate perfon,  though  certainly  a  mol  extraordinary 
genius,  feems  yet  to  have  been  a  moK  ungracious  com- 
pofition. He  was  violent  and  impetuous  to  a  flrange 
degree.  From  the  firlt  of  the  above  cited  letters  he 
feems  to  have  had  a  portion  of  ill  humour  and  fpleen 
more  than  e".Qugh  for  a  lad  of  17;  and  the  editor  of 
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Cliattcrton.  Ris  Mifcellardes  records,  "  that  he  pofleffed  all  the  vi- 
'       »^        ces  and  irregularities  of  youth,  and  that  his  proiiigacy 
was  at  leaft  as  confpicuous  as  his  abilities." 

In  1777  were  publilhed  in  one  volume  8vo,  "  Poems, 
fuppofed  to  have  been  written  at  Brillol,  by  Thomas 
Roivley  and  others,  in  the  15th  century  :  the  greateft 
part  noiv  firft  publilhed  from  the  moft  authentic  copies, 
with  an  engraved  i'pecimen  of  one  of  the  MSS.  To 
which  are  added,  a  Preface,  an  introductory  Account 
of  the  feveral  Pieces,  and  a  Gloffary."  And  in  1778, 
were  publilhed,  in  one  volume  8vo,  "  Rliicellanies  in 
Profe  and  Verfe  by  Thomas  Chatterton,  the  fuppofed 
author  of  the  Poems  publilhed  under  the  names  of 
Rowley,  Sic." 

Of  Ro^vley's  poems,  we  have  the  following  account 
in  the  preface,  given  in  the  words  of  Mr  George  Cat- 
cot  of  Brirtol,  to  whom,  it  is  faid,  the  public  is  in- 
debted for  them.  "  The  firlt  difcovery  of  certain  MSS. 
having  been  depofited  in  Redclift  church  above  three 
centuries  ago,  was  made  in  the  year  1768,  at  the  time 
of  Opening  the  new  bridge  at  Briilol  ;  and  was  owing 
to  a  publication  in  Farley's  Weekly  Journal,  0&..  ift, 
containing  an  account  of  the  ceremonies  obferved  at 
the  opening  of  the  old  bridge,  taken,  as  it  was  faid, 
from  a  very  ancient  MS.  This  excited  the  curiofity 
of  fome  perfons  to  inquire  after  the  original.  The 
printer,  Mr  Farley,  could  give  no  account  of  it,  or  of 
the  perfon  who  brought  the  copy  •,  but,  after  much  in- 
quiry, it  ^vas  difcovered  that  this  perfon  was  a  youth 
between  15  and  16  years  of  age,  whofe  name  was 
Thomas  Chatte-rton,  and  whofe  family  had  been  fex- 
tons  of  Redclift  church  for  near  I  50  years.  His  fa- 
ther, n-ho  was  now  dead,  had  alfo  been  mailer  of  the 
free  fchool  in  Pile-llreet.  The  young  man  uas  at  firft 
very  imivilling  to  difcover  from  whence  he  had  the  ori- 
ginal :  but,  after  many  promifes  made  to  him,  was  at 
laft  prevailed  on  to  acknowledge  that  he  had  received 
this,  together  with  many  other  MSS.  from  his  father, 
who  had  found  them  in  a  large  cheft  in  an  upper  room 
over  the  chapel,  on  the  north  fide  of  Redclift  church.." 
it  is  added,  that  foon  after  this  Mr  Catcot  commenced 
an  acquaintance  with  Chatterton,  and  partly  as  pre- 
fents,  partly  as  purchafes,  procured  from  him  copies 
,  of  many  of  his  MSS.  in  profe  and  verfe  ;  as  other  co- 
pies were  difpofed  of  in  like  manner  to  others.  It  is 
<:oncluded,  however,  that  whatever  may  have  been 
Chatterton's  part  in  this  very  extraordinary  tranlaftion, 
whether  he  was  the  author,  or  only  (as  he  condantly 
afferted)  the  copier  of  all  thefe  produfticns,  he  appears 
to  have  kept  the  fecret  entirely  to  himfelf,  and  not  to 
ha\'e  put  it  in  any  one's  power  to  bear  certain  teltimo- 
ny  either  of  his  fraud  or  of  his  veracity. 

This  atiair,  however,  hath  lince  become  the  founda- 
tion of  a  mighty  controverfy  among  the  critics,  which 
hath  yet  fcarcely  lubfided.  The  poems  in  queftion, 
publilhed  in  1777,  were  republilhed  in  1778,  with  an 
"  Appendix,  containing  fome  obfen'ations  upon  their 
language  ;  tending  to  prove  that  they  were  written, 
not  by  any  ancient  author,  but  entirely  by  Chatter- 
ton." Mr  Warton,  in  the  third  volume  of  his  Hiftory 
of  Englilh  Poetry,  hath  efpoufed  th.e  fame  lide  of  the 
quelTicn.  Mr  Walpole  alfo  obliged  the  world  with  a 
Letter  on  Chatterton,  from  his  prefs  at  Strawberry  hill. 
On  the  other  hand  have  appeared,  "  Obie'.vations"  up- 
on thefe  poems,  "  in  vbich  their  authenticitv  is  afcer- 
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tained,"  by  Jacob  Bryant,  Efq  ;  1781,  2  vols.  8vo,  j  Chaucer^ 
and  another  edition  of  the  "  Poems,  with  a  Comment,  <"  ' 
in  ^vhich  their  antiquity  i-s  coulldered  and  defended,  by 
Jeremiah  Milles,  D.  D.  dean  of  Exeter,  1782,"  4to. 
In  anfwer  to  thefe  t^vo  works,  we  have  had  three 
pamphlets  :  I .  "  Curfory  Obfervations  on  the  Poems, 
and  Remarks  on  the  Commentaries  of  Mr  Bryant  and 
Dr  Milles  j  w'wh  a  falutary  propofal  addieffed  to  the 
friends  of  tbofe  gentlemen."  2.  "  An  Archteological 
Epillle  to  Dean  Milles,  editor  of  a  fupcrb  edition  of 
Rowley's  Poems,  &c."  3.  "  An  Inquiry  into  the  au- 
thenticity of  the  Poems  attributed  to  1  homas  Rowley, 
in  which  the  Arguments  of  the  deans  of  Exeter  and  Mr 
Bryant  are  examined,  by  Thomas  Warton  ;"  and  other 
pieces  in  the  public  prints  and  magazines  :  All  prepa- 
ratory to  the  complete  fettlement  of  the  bulinefs  in 
"  A  Vindication  of  the  Appendix  to  the  Poems  called 
Ro%vley's,  in  reply  to  the  Anfwers  of  the  dean  of  Exe- 
ter, Jacob  Bryaiit,  Efq;  and  a  third  Anonymous  Wri- 
ter ;  ^\ith  fome  further  Obfervations  upon  thofe  Poems, 
and  an  Examination  of  the  Evidence  which  has  been 
produced  in  fupport  of  their  Authenticity.  By  Tho- 
mas Tyrwhitt,  1782,"  8vo. 

CHAUCER,  SiRGEOFREY, an  eminent  Englifh  poet 
in  the  14th  century,  bom  at  London  in  138.  After 
he  left  the  univerfity,  he  travelled  into  Holland,  France, 
and  othfv  countries.  Upon  his  return  he  entered  him- 
felf in  the  Inner  Temple,  where  he  lludied  the  muni- 
cipal laws  of  England.  His  firft  ftation  at  court  was 
page  to  Edward  III.  and  he  had  a  peniion  granted 
him  by  that  prince  till  he  could  otherwife  provide  for 
him.  Soon  after  we  find  him  gentleman  of  the  king's 
privy  chamber  ;  next  year,  iliield-bearer  to  the  king. 
Elleemed  and  honoured,  he  fpent  his  younger  days  in 
a  conllant  attendance  at  court,  or  for  the  moH  part  liv- 
ing near  it,  in  a  fquare  Hone  houfe  near  the  park-gate 
at  Woodftock,  ifill  called  Chaucer's  Houfe. 

Soon  after,  having  got  the  duke  of  Lancafter  for 
his  patron,  Chaucer  began  every  day  to  rife  in  great- 
nefs.  In  1-^73,  he  was  fent  with  other  perfons  to  the 
republic  of  Genoa  to  hire  Ihips  for  the  king's  navy 
(uur  want  of  (hipping  in  thofe  times  being  ufually  fup- 
plied  by  fuoh  means)  ;  and  the  king  was  fo  well  fatis- 
fied  with  his  nepctiation,  that,  on  his  return,  he  ob- 
tained a  );raiit  of  a  pitcher  of  wine  daily  in  the  port 
of  London,  to  be  delivered  by  the  butler  of  England ; 
and  foon  after  v.as  made  ci>raptroller  of  the  cultoms 
for  ivool,  wool  fells,  and  hides  ;  an  office  which  he 
difcharged  vllh  great  diligence  and  integrity.  At  this 
period,  Chancer^s  income  was  about  locol.  a-year  ; 
a  fum  wliich  in  thoi'e  days  might  well  enable  him  to 
live,  as  he  favs  he  did,  with  dignity  in  office,  and  hof- 
pitality  among  his  friends.  It  was  in  this  meridian 
bla/e  of  profperity,  in  perfeft  health  of  body  and  peace 
of  mind,  that  he  wrote  liis  moft  humorous  poemf. 
His  fatireS  againl^  the  priells  were  probably  written  to 
oblige  his  patron  the  duke  of  Lancaller  \\\\a  favoured 
the  caufe  of  Wickliff,  and  endeavoured  to  expofe  the 
clergy  to  the  indignation  of  the  people.  In  the  laft 
year  of  Edward  III.  our  poet  was  employed  in  a  com- 
milhon  to  treat  \vith  the  French  ;  and  in  the  begin- 
ning of  King  Richard's  reign,  he  was  in  fome  degree  of 
favour  at  court. 

The  duke  of  Lancafter  at  laft  finding  his  views 
checked,    began    to    abandon  Wickliff's    party  :  upon 

which 
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Cliaufer.    which    Chaucer    likewife,    how   much  foever   he    had 
»  efpoufed  that  divine's  opinions,  thought  it  prudent  to 

conceal  them  more  than  he  had  done.  With  the 
duke's  intereft  that  of  Chaucer  entirely  funk  ;  and  the 
former  paffing  over  fea,  his  friends  felt  all  the  malice  of 
the  oppohte  party.  Thele  misfortunes  occalioned  his 
writing  that  excellent  treatife,  The  Teflameiit  of  Love, 
in  imitation  of  Boethius  on  the  Conlolatiju  of  Philofo- 
phy.  Being  much  reduced,  he  retired  to  Woodflock, 
to  comfort  himfelf  with  llu^ly,  ivhich  produced  his  ad- 
mirable treatife  of  the  AJlrolnhe. 

The  duke  of  Lancalter  at  lalf  furraounting  his  trou- 
bles, married  Ljdy  Catharine  Su'ynford,  liller  to  Chau- 
cer's wife ;  fo  that  Thomas  Chaucer,  our  poet's  fon, 
became  allied  to  moft  of  the  nobility,  and  to  feveral  of 
the  kings  of  England.  Now  the  fun  began  to  liiine 
upon  Chaucer  with  an  evening  ray  ;  for  by  the  influ- 
ence of  the  duke's  marriage,  he  again  grew  to  a  con- 
fiderable  (hare  of  wealth.  But  being  now  70,  he  re- 
tired to  Dunnington  caule  near  Newbury.  He  had 
not  enjoyed  this  retirement  long  before  Henry  IV.  fon 
of  the  duke  of  Lancailer,  aflumed  the  cro\m,  and  in 
the  firft  year  of  his  reign  gave  our  poet  marks  of  his 
favour.  But  however  pleafmg  the  change  of  affairs 
might  be  to  him  at  firll,  he  afterwards  found  no  fmall 
inconveniences  from  it.  The  meafures  and  grants  of 
tiae  late  king  \vcre  annulled  :  and  Chaucer,  in  or- 
der to  procure  frelli  grants  of  his  peniions,  left  his  re- 
tirement, and  applied  to  court  :  where,  though  he 
gained  a  confirmation  of  fome  grants,  yet  the  fatigue 
of  attendance,  and  his  great  age,  prevented  him  from 
enjoying  them.  He  fell  fick  at  London  :  and  ended 
his  days  in  the  7  2d  year  of  his  age,  leaving  the  world 
as  though  he  defyifed  it,  as  appears  from  his  fong  of 
Tlie  from  the  Prefe.  The  year  before  his  death  he  had 
the  happinefs,  if  at  his  time  of  life  it  might  be  fo  call- 
ed, to  fee  the  fon  of  his  brother-in-law  (Hen.  IV.)  feat- 
ed  on  the  throne.  He  was  interred  in  Wellminller  ab- 
bey ;  and  in  1556,  Mr  Nicholas  Bingham,  a  gentleman 
of  Oxford,  at  his  own  charge,  ere61ed  a  handfome  mo- 
nument for  him  there.  Caxton  firft  printed  the  Can- 
terbury Tales  J  but  his  works  were  firft  collefled  and 
publilhed  in  one  volume  folio,  by  William  Thynne, 
London,  i  ^42.  They  were  afterwards  reprinted  in 
1561,  1598,  1602.      Oxford,  1721. 

Chaucer  was  not  only  the  firft,  but  one  of  the  beft 
poets  which  thefe  kingdoms  ever  produced.  He  was 
equally  great  in  every  fpecies  of  poetry  which  he  at- 
tempted ;  and  his  poems  in  general  poflefs  every  kind 
of  excellence,  even  to  a  modern  reader,  except  me- 
lodv  and  accuracy  of  meafure  ;  defefts  which  are  to  be 
attributed  to  the  imperfeel  ftate  of  our  language,  and 
the  infancy  of  the  art  in  this  kingdom  at  the  time  when 
he  wrote.  "  As  he  is  the  father  of  Englifh  poetrv 
(fays  Mr  Dryden),  fo  I  hold  him  in  the  fame  degree  of 
veneration  as  the  Grecians  did  Homer,  or  the  Romans 
Virgil.  He  is  a  perpetual  fountain  of  good  fenfe, 
learned  in  all  fciences,  and  therefore  fpeaks  properly  on 
all  fubjefts.  As  he  knew  what  to  fay,  fo  he  knows  alfo 
when  to  leave  off;  a  continence  which  is  praflifed  by 
few  v.'riters,  and  fcarcely  bv  any  of  the  ancients,  ex- 
cept Virgil  and  Horace."  This  charafter  Chaucer  cer- 
tainly deferved.  He  had  read  a  great  deal  •,  and  was  a 
man  of  the  world,  and  of  found  judgment.  He  was 
the  firft  Engliili  poet  who  ■KioXe /loelica/hj,  as  I)r  John- 
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fon  obfcrves  in  the  preface  to  his  Diflionary,  and  (he 
might  have  added)  who  wrote  like  a  gentleman.  He 
had  alfo  the  merit  of  improving  our  language  confidcr- 
ably,  by  the  introdutiion  and  naturalization  ot  words 
from  the  Piovengjl,  at  that  time  the  moft  poliflied  dia- 
led in   Europe. 

CHALCIS,  in  Ancient  Geo^rcphij,  the  country  of 
the  Chauci,  a  people  of  Germany  :  divided  into  the 
Mi^ores,  now  EaJ!  Fnejlan/I,  and  the  county  of  OLu-n- 
burq  ;  and  into  the  Majores,  now  the  ducliy  of  Bre- 
men and  a  part  of  Lunenburg. 

CHAUU  MKDi.EYjin  Lav,  is  of  much  the  fame  im- 
port with  Chance  Medley.  I'he  former  in  its  etymo- 
logy (ignifies  an  alfray  in  the  heal  of  blood  or  paftum  : 
the  latter,  a  cafual  affray.  Che  latter  is  in  common 
fpeech  too  often  erroneouliy  applit-d  to  any  manner  of 
homicide  by  miladventure  ;  whereas  it  appears  by 
the  rtat.  24  Hen.  Vill.  c.  5.  and  ancient  books 
(Standf.  P.  C.  16.),  that  it  is  properly  applied  to  fuch 
killing  as  happens  in  ielf-defence  upon  fudden  encoun- 
ter. 

CHAL,  a  town  of  the  Eaft  Indies,  on  the  coaft  of 
Malabar,  in  the  province  of  Baglana,  and  kingdom  of 
Vifapour.  Its  river  affords  a  good  harbour  for  fmall 
veffels.  The  town  is  fortified,  and  fo  is  the  ifland  on 
the  fouth  fide  of  the  harbour.  It  had  formerly  a  good 
trade,  but  is  now  milerably  poor.  It  was  taken  by  the 
Portuguefe  in  I  507,  to  whom  it  ftill  belongs.  It  is  15 
miles  fouth  of  Bombay,  and  five  miles  from  the  fea. 
E.  Long.  72.  45.  N.  Lat.  18.  30. 

CHAULIEU,  WlI-I.IAM  AlMFRYEDE,,  Abb^ 
d'Amale,  one  of  the  moft  polite  and  ingenious  of  the 
French  poets,  was  bom  in  1639,  and  died  at  the  age 
of  84.  The  moft  complete  edition  of  his  poems  is  that 
printed  in  two  vols.  8vo.  in  1733. 

CHAUMONT,  a  town  of  France,  in  Champagne,, 
and  in  the  diftricl  of  Baffigni,  of  which  it  is  the  capi- 
tal. It  is  feated  on  a  mountain  near  the  river  Marne. 
E.  Long.  5.  15.  N.  Lat.  48.  6. 

CHAUNE,  a  town  of  France,  in  Picardy,  and  in 
the  diftrift  of  Sanftcrre,  with  the  title  of  a  duchy.  E. 
Long.  2.  5;.  N.  Lat.  49.  45. 

CHAUNTRY.     See  Chaktry. 

CHAUNY,  a  town  of  France,  in  Picardy,  feated 
on  the  river  Oife,  in  Chantry.  E.  Long.  3.  17.  N. 
Lat.  49.  37. 

CHAUVIN,  Stephen,  a  celebrated  minifter  of  the 
reformed  religion,  born  at  Nifmes,  left  France  at  the 
revocation  of  the  edict  of  Nantz,  and  retired  to  Rot- 
terdam, where  he  began  a  new  "journal  des  S^avans  ;. 
and  afterwards  removing  to  Berhn,  continued  it  there 
three  years.  At  this  laft  place,  he  was  made  profef- 
for  of  philofophy,  and  difcharged  that  office  with  much 
honour  and  reputation.  His  principal  work  is  a  phi- 
lofophical  diftionary,  in  Latin,  which  he  publiftied  at 
Rotterdam  in  1692  ;  and  gave  a  new  edition  of  it  much 
augmented,  at  Lewarden,  in  1703,  folio.  He  died  in 
1725,  a^ed  85. 

CHAVEZ,  a  ftrong  town  of  Tralos-Montes  in  Por- 
tugal, feated  at  the  foot  of  a  mountain  on  the  river 
Tamega.  It  has  two  fuburbs,  and  as  many  forts ; 
one  of  which  looks  like  a  citadel.  Between  the  towa 
and  fuburb  of  Magdalena,  is  an  old  Roman  ftone  bridge 
about  92  geometrical  paces  long.  W.  Long.  :7.  i. 
N.  Lat.  41.  45, 
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celebrated 
French  mathematician  and  engineer,  ivas  born  at  Lyons 
ii\  1657.  M.  du  Hamel,  with  whom  he  got  acquaint- 
ed, finding  his  genius  inchne  towards  aflronomy,  pie- 
fented  him  to  M.  Caffiui,  who  employed  him  in  his  ob- 
fervatory.  In  1684,  the  duke  of  Mortemar  made  ufe 
of  Chazelles  to  teach  him  mathematics  ;  and,  the  year 
after,  procured  him  the  preferment  of  hydrography 
profeiTor  for  the  galleys  of  Marfeilles,  where  he  fet 
up  a  fchool  for  young  pilots  defigning  to  ferve  aboard 
the  galleys.  In  1686,  the  galleys  made  four  little 
campaigns  or  rather  four  courfes,  purely  for  exerciie. 
Chazelles  went  on  board  e\  eiy  time  with  them  :  kept 
his  fchool  upon  the  fea,  and  iliowed  the  praftice  of 
vhat  he  taught.  In  the  years  i687and  1688,  he  made 
two  other  fea  campaigns,  in  which  he  drew  a  great 
many  plans  of  ports,  roads,  lo-\vns,  and  forts,  which 
were  lodged  with  the  minillers  of  llate.  At  the  be- 
ginning of  the  ivar,  which  ended  ^^ith  the  peace  of 
Ryfwick,  fome  marine  officers,  and  Chazelles  among 
the  reft,  fancied  the  galleys  might  be  fo  contrived  as 
to  live  upon  the  ocean  ;  that  tht-y  miglit  ferve  to  tow 
the  men  of  war  when  the  wind  failed  or  proved  con- 
tray,  and  alfo  help  to  fecure  the  coaft  of  France  upon 
the  ocean.  Chazelles  was  fent  to  the  weft  coafts  in 
July  1689,  to  examine  the  prafticablenefs  of  this 
Scheme ;  and  in  1 690,  fifteen  galleys  new  built  fet  fail 
from  Rochefort,  and  cruifed  as  far  as  Torbay,  in  Eng- 
land, and  proved  ferviceable  at  the  defcent  upon  Tin- 
mouth.  After  this,  he  digefted  into  order  the  ob- 
fervations  he  had  made  on  the  coafts  of  the  ocean ; 
and  drew  diftinfl  maps,  with  a  portulan  to  them,  viz. 
a  large  defcription  of  every  haven,  of  the  depth,  the 
tides,  the  dangers  ahd  advantages  difcovered,  &c. 
Thefe  maps  were  inferted  in  the  Neptune  Frangoife^ 
publillied  in  1692,  xn  which  year  Chazelles  was  engi- 
neer at  the  defcent  at  Oneille.  In  1693,  Monfieur 
d«  Pontchartrain,  then  fecretary  of  llate  for  the  ma- 
rine, and  afterwards  chancellor  of  France,  refolved  to 
get  the  Nef>tune  Trangoife  carried  on  to  fecond  volume, 
wTiich  ivas  alfo  to  take  in  the  Mediterranean.  Cha- 
zelles defired  that  he  might  have  a  year's  voyage  on 
this  fea,  for  making  aftronomical  obfervations ;  and  the 
reqiiert  being  granted,  he  pafled  by  Greece,  Egypt,  and 
the  other  parts  of  Turkey,  with  his  quadrant  and  tele- 
fcope  In  his  hand.  When  he  was  in  Egypt,  he  meaf^ 
fured  the  pyramids  :  and  finding  the  fides  of  the  largeft 
precifely  facing  the  four  cardinal  points,  naturally  con- 
cluded this  pofition  to  have  been  intended,  and  alfo  that 
the  poles  of  the  earth  and  meridians  had  not  fince  de- 
viated. Chazelles  likewife  made  a  report  of  his  voy- 
age in  the  Levant,  and  gave  the  academy  all  the  fatif- 
faftion  they  ^vanted  concerning  the  pofition  of  Alexan- 
dria :  upon  which  he  was  made  a  member  of  the  acade- 
my in  1695.     He  died  in  1710. 

'CHAZINZARIANS,  a  feft  of  heretics  who  rofe 
in  Armenia  in  the  feventh  century.  The  word  is 
formed  of  the  Armenian  cha'zus,  "  crofs."  They  are 
alfo  called  Jlaurolatrn,  which  in  Greek  fignifies  the 
fame  as  Cha-zirvAarians  in  Armenian,  viz.  adorers  of 
the  crofs  ,■  they  being  charged  with  paying  adoration 
to  the  crofs  alone.  In  other  refpefts  they  \vere  Nefto- 
rians ;  and  admitted  two  perfons  in  Jefus  Chrifl :  Ni- 
cephorus  afcribes  other  Angularities  to  them  ;  particu- 
larly their  holding  an  annual   fcaft  in  memory  of  the 
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dog  of  their  falfe   pfophct  Sergius,  which  they  Called  Chefapeak 
an^iiharl'zes.  . " 

CHESAPEAK  bay,  in  North  America,  the  en- i___^_Li 
trance  between  Cape  Henry  and  Cape  Charles,  run- 
ning up  300  miles  between  Virginia  and  Maryland. 
It  is  navigable  almoft  all  the  way  for  large  fhips,  and 
has  feveral  navigable  rivers  that  fall  into  it,  by  means 
of  which  ftiips  go  up  to  the  very  doors  of  the  planters, 
to  take  in  their  lading  of  goods.' — Here  was  a  fea  en- 
gagement  in  1781  between  the  Britilh  fleet  under  Ad- 
miral Graves  confifting  of  19  fliips  of  the  line,  and 
the  French  fleet  of  24  line^of»battle  Ihips  under  the 
Count  de  GrafTe,  which  ended  in  the  Count's  keeping 
pofl'eflion  of  the  bay,  by  which  Lord  Cornwallis  and 
his  whole  army  were  made  prifoners  of  war  at  York- 
town,  being  inverted  both  by  fea  and  land  by  very  fu- 
perior  numbers. 

CHEATS,  are  deceitful  praftices  in  defrauding,  or 
endeavouring  to  defraud,  another  of  his  known  right, 
by  means  of  fome  aitful  device,  contrary  to  the  plain 
rules  of  common  honelly  :  as  by  playing  with  falfe 
dice,  or  by  caufing  an  illiterate  perfon  to  execute  a 
deed  to  his  prejudice,  by  reading  it  over  to  him  in 
Avords  different  from  thole  in  which  it  was  written, 
&C.' — If  any  perfon  deceitfully  get  into  his  hands  or 
poffeffion  any  money  or  other  things  of  any  other  per- 
fon's,  by  colour  of  any  falfe  token,  &c.  being  convicl- 
ed,  he  ihall  have  fuch  punilhment  by  imprifonment,' 
fetting  upon  the  pillory,  or  by  any  corporeal  pain  ex- 
cept pains  of  death,  as  (hall  be  adjudged  by  the  per- 
fons before  whom  he  Ihall  be  convifted.- — As  there  are 
frauds  which  may  be  relieved  civilly,  and  not  puniftied 
criminally  ;  fo  there  are  other  frauds  which  in  a  Ipe- 
cial  cafe  may  not  be  helped  civilly,  and  yet  fhall  be  pu- 
niftied criminally.  Thus,  if  a  minor  goes  about  the 
town,  and,  pretending  to  be  of  age,  defirauds  many 
perfons  by  taking  credit  for  a  confiderable  quantity  of 
goods,  and  then  infifting  on  his  nonage,  the  perfons  in- 
jured cannot  recover  the  value  of  their  goods,  but  they 
may  indift  and  punifti  him  for  a  common  cheat.  Per- 
fons convidled  of  obtaining  money  or  goods  by  falfe 
pretences,  or  of  fending  threatening  letters  in  order 
to  extort  money  or  goods,  may  be  puniftied  with  fine 
or  imprifonment,  or  by  pillory,  whipping,  or  tranfpor- 
tation. 

CHEBRECHIN,  a  town  of  Poland,  in  the  province 
of  Ruflia  and  palatinate  of  Belfkow.  It  is  feated  on 
the  declivity  of  a  hill,  and  the  river  Wierpi  waters  its 
walls,  and   afterwards  falls  into  the  river  Bog.     The 


Jews  there   are  very  rich.     E.  Long.  23.  51.  N.  Lat. 

50-  35-  .  .  .        ,     , 

CHECAYA,  in  Turkifti  affairs,  the  fecond   officer 

of  the  janizaries,  who  commands  them  under  the  aga, 

and  is  otherwife  called  prologero. 

There  is  alfo  a  checaya  of  the  treafury,  ftabl»>s,  kit- 
chen, &c.  the  word  fignifying  as  much  as  lieutenant, 
or  the  fecond  in  any  office. 

CHECK,  or  ChEck-Ro/1,  a  roll  or  book,  wherein 
are  contained  the  names  of  fuch  perfons  as  are  attend- 
ants and  in  the  pay  of  the  king,  or  other  great  perfon- 
ages,   as  their  hoiifehold  fervants. 

Clerk  of  llie  Check  in  the  king's  houfehold,  has  the 
check  and  controlment  of  the  yeomen  of  the  guard, 
and  all  the  ufliers  belonging  to  the  royal  family,  al- 
lowing their  ablence  or  defeats  in  attendance,  or  dimK" 
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iillliing  their  wages  for  the  fame,   &c.     He  alfo,  by 
himfelf  or  deputy,  takes  the  view  of  thofe  \vho  are  to 
,  watch  in  the   court,  aivl  has  the  felting  of  the  watch, 
&c, 

Clerh  of  the  Check  in  the  royal  dock  yards,  an  offi- 
cer who  keeps  a  multer  or  regiller  of  all  the  men  em- 
ployed aboard  his  majefty's  Ihips  and  veflels,  and  alfo 
of  all  the  artificers  and  others  in  the  fervice  of  the  na- 
vy at  the  port  where  he  is  fettled. 

Check,  in  falconry,  a  term  ufed  of  a  ha\vk,  when 
(he  forfak.es  her  proper  game,  to  fly  at  pies,  crows, 
rooks,  or  the  like,  that  crofs  her  in  her  flight. 

CHECKY,  in  Heraldry,  is  when  the  Ihield,  or  a 
bordure,  &c.  is  chequered,  or  divided  into  chequers 
or  fquarcs,  in  the  manner  of  a  chelsboard. 

This  is  one  of  the  moft  noble  and  moll  ancient  fi- 
gures ufed  in  armoury ;  and  a  certain  author  faith, 
that  it  ought  to  be  given  to  none  but  great  warriors, 
in  token  of  their  bravery  j  for  the  chefsboard  repre- 
fents  a  field  of  battle  ;  and  the  pawns  placed  on  both 
fides  reprefent  the  foldiers  of  the  two  armies,  which 
move,  attack,  advance,  or  retire,  according  to  the  will 
of  the  gamelters,  who  are  the  generals. 

This  figure  is  alivays  compofed  of  metal  and  colour. 
But  fome  authors  would  have  it  reckoned  among  the 
leveral  forts  of  furs. 

CHEEK,  in  Anatomij,  that  part  of  the  face  fituat- 
ed  below  the  eyes  on  each  fide. 

Cheeks,  a  general  name  among  mechanics,  for  al- 
TOoft  all  thofe  pieces  of  their  machines  and  inlfruments, 
that  are  double  and  perfedly  alike.  Thus,  the  cheeks 
of  a  printing  prefs  are  its  two  principal  pieces  :  they 
are  placed  perpendicular,  and  parallel  to  each  other  ; 
ferving  to  fuftain  the  three  foramers,  viz.  the  head, 
flielves,  and  winter,  which  bear  the  fpindle  and  other 
parts  of  the  machine.      See  Printing  Prefs. 

The  cheeks  of  a  turner'' s  lathe,  are  two  long  pieces 
of  wood,  between  %vhich  are  placed  the  puppets,  which 
are  either  pointed  or  othenvife,  ferving  to  fupport  the 
work  and  the  mandrils  of  the  workman.  Thefe  two 
pieces  are  placed  parallel  to  the  horizon,  feparated 
from  one  another  by  the  thicknefs  of  the  tail  of  the 
puppets,  and  joined  with  tenons  to  tivo  other  pieces 
of  %vood  placed  perpendicularly,  called  the  legs  of  the 
lathe. 

Cheeks  of  the  glazier'^s  vice,  are  two  pieces  of  iron 
joined  parallel  at  top  and  bottom  ;  in  which  are  the 
axles,  or  fpindles,  little  wheel,  culhions,  &c,  whereof 
the  machine  is  compofed. 

The  cheeks  of  a  mortar,  or  the  brackets,  in  artillery, 
are  made  of  ftrong  planks  of  wood,  bound  with  thick 
plates  of  iron,  and  are  fixed  to  the  bed  by  four  bolts  ; 
they  rife  on  each  fide  of  the  mortar,  and  ferve  to 
keep  lier  at  what  elevation  is  given  her,  by  the  help  of 
llrong  bolts  of  iron  which  go  through  both  cheeks, 
both  under  and  behind  the  mortar,  betwixt  which  are 
driven  quoins  of  wood ;  thefe  bolts  are  called  the  brack- 
et holts ;  and  the  bolts  which  are  put  one  in  each  end 
of  the  bed,  are  the  traverfe  bolts,  becaufe  with  hand- 
fplkes  the  mortar  is  by  thefe  traverfed  to  the  right  or 
ieft. 

Cheeks,    in  Ship-building,  are  tivo   pieces    of  tim- 
ber, fitted  on  each  fide   of  the  mail   at  the   top,   ferv- 
ing  to    ftrengthen    the    marts   there.      The   upperraoft; 
bail  ot  piece  of  timber  in  the  beak  of  a  ihip  is  called 
Vol.  V.   Part  II. 
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the  cheek.     The  knees  which  fallen  the   beak  head  ta    Clieefr. 
the  lliip  are  called  cheeks  ;  and  the   fides  of  any  block,         » 
or   the  fides  of  a  ihip's    carriage    of  a  gun,  are    alfo 
called  cheeks, 

CHEESE,  a  fort  of  food  prepared  of  curdled  milk 
purged  from  the  ferum  or  whey,  and  aftenvards  dried 
for  ule. 

Cheefe  differs  in  quality  according  as  it  is  made  from 
new  or  Ikimmed  milk,  from  the  curd  which  feparates 
fpontaneoully  upon  (landing,  or  that  which  is  more 
fpeedily  produced  by  the  addition  of  runnet.  Cream 
alfo  affords  a  kind  of  cheefe,  but  quite  fat  and  butyra- 
ceous,  and  which  does  not  keep  long.  Analyzed  che- 
mically, cheefe  appears  to  partake  much  more  of  an 
animal  nature  than  butter.  It  is  infoluble  in  every  li-  > 
quid  except  ipirit  of  nitre,  and  caullic  alkaline  ley. 
Shaved  thin,  and  properly  treated  with  hot  ivater,  it 
forms  a  very  llrong  cement  if  mixed  \sith  quicklime  *.  *  'iee  Ct- 
When  prepared  ^vith  hot  water,  it  is  recommended""'' 
in  the  Swedilh  Memoirs  to  be  ufed  by  anglers  as  a 
bait  ;  it  may  be  made  into  any  form,  is  not  foftened 
by  the  cold  water,  and  the  filhes  are  fond  of  it. — -As 
a  food,  phyficians  condemn  the  too  free  ufe  of  cheefe. 
When  new,  it  is  extremely  difficult  of  digellion  :  v\hen 
old,  it  becomes  acrid  and  hot  ;  and,  from  Dr  Perci- 
val's  experiments,,  is  evidently  of  a  feptic  nature.  It 
is  a  common  opinion  that  old  cheele  digefls  every 
thing,  yet  is  left  undigefted  itfelf  •,  but  this  is  without 
any  folid  foundation.  Cheefe  made  from  the  milk  of 
ilieep  digefts  fooner  than  that  from  the  milk  of  cows, 
but  is  lels  nourilhing ;  that  from  the  milk  of  goatJ 
digells  fooner  than  either,  but  is  alfo  the  leall  nou- 
rilliing.  In  general,  it  is  a  kind  of  food  fit  only  fof 
the  laborious,  or  thofe  whofe  organs  of  digellion  are 
ftrong. 

Every  country  has  places  noted  for  this  commodity  : 
thus  Chefhire  and  Glouceller  cheefe  are  famous  in  Eng- 
land J  and  the  Parmelan  cheele  is  in  no  leis  repute 
abroad,  efpecially  in  France.  This  fort  of  cheefe  is 
entirely  made  of  fueet  cow-milk  :  but  at  Rochefort  in 
Languedoc,  they  make  it  of  ewes  milk  ;  and  in  other 
places  it  is  ufual  to  add  goat  or  ewes  milk  in  a  certain 
proportion  to  that  of  the  coiv.  There  is  likewife  a 
kind  of  medicated  cheefe  made  by  intimately  mixing 
the  expreffed  juice  of  certain  herbs,  as  fage,  baum, 
mint,  &.C.  with  the  curd  before  it  is  faffiioned  into  a 
cheefe. — The  Laplanders  make  a  fort  of  cheefe  of  the 
milk  of  their  rein  deer  •,  which  is  not  only  of  great  fer- 
vice to  them  as  food,  but  on  many  other  occafions.  It 
is  a  very  common  thing  in  thefe  climates  to  hiave  a 
limb  numbed  and  frozen  with  the  cold  :  their  remedy 
for  this  is  the  heating  an  iron  red  hot,  and  thrulling  it 
through  the  middle  of  one  of  thefe  cheefes  ;  they  catch 
what  drops  out,  and  with  this  anoint  the  limb,  which 
foon  recovers.  They  are  fubjecl  alio  to  coughs  and 
difeafes  of  the  lungs,  and  thefe  they  cure  by  the  fame 
fort  of  medicine  :  they  boil  a  large  quantity  of  the 
cheefe  in  the  freffi  deer's  milk,  and  drink  the  decoc- 
tion in  large  draughts  warm  feveral  times  a-day.  They 
make  a  lefs  ilrong  decotlion  of  the  fame  kind  alfo, 
which  they  ufe  as  their  common  drink,  f(y  three  or 
four  days  together,  at  feveral  times  of  the  year.  For 
an  account  ot  the  different  proceffes  for  making  cheefe, 
fee  Chi.ese,  Agriculture  Index. 

CHtESE-Rer.nct.     See  C^lium  and  Runnet. 
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CHEGOE,  or  NiGOA,  the  Indian  name  of  an  in- 
fedl  common  in  Mexico,  and  alio  found  in  other  hot 
countries  where  it  is  called  pique,  is  an  exceeding  Imall 
anim;il,  not  very  unlike  a  tiea,  and  is  bred  in  the  dull. 
It  fixes  upon  the  feet,  and  breaking  infenfibly  the  cu- 
ticle, it  neilles  betwixt  that  and  the  true  fkin,  which 
alfo,  unlefs  it  is  immediately  taken  out,  it  breaks,  and 
pierces  at  laft  to  the  lleih,  multiplying  with  a  rapidity 
iilmoft  incredible.  It  is  ieldom  ditcovered  until  it 
pierces  the  true  Ikin,  when  it  caults  an  intolerable 
itching.  Thele  inleiiis,  with  their  aftonilliing  multi- 
plication, would  foon  depopulate  tliofe  countries,  were 
it  left  eafy  to  avoid  them,  or  were  the  inhabitants  lefs 
dexterous  in  getting  them  out  before  they  begin  to 
fpread.  On  the  other  hand,  nature,  in  order  to  lefl'en 
the  evil,  has  not  only  denied  them  ^vings,  but  even 
that  conformation  of  the  legs  and  thofe  Ihong  mufcles 
■which  are  given  to  the  flea  for  leaping.  The  poor, 
kovvever,  who  are  in  forae  mealure  doomed  to  live  in 
the  dull,  and  to  an  habitual  neglect  of  their  perfons, 
"fciffer  thefe  infetls  iometime^  to  multiply  fo  far  as  to 
make  large  holes  in  their  flelh,  and  even  to  occaiion 
dangerous  wounds. 

CHEIRANTHUS,  stock-gillifloaver,  or  Woll- 
Jhwer,     See  Botany  Index. 

CHEKAO,  in  Natural  HiJIonj,  the  name  of  an 
earth  found  in  many  parts  of  the  Eart  Indies,  and 
tbmctimes  ufed  by  the  Chinefe  in  their  porcelain  ma- 
nufaftures.  It  is  a  hard  and  ifony  earth  ;  and  the 
manner  of  afing  it  is  this  :  they  firll  calcine  it  in  an 
open  furnace,  and  then  beat  it  to  a  fine  poivder.  This 
powder  they  mix  with  large  quantities  of  water  :  then 
rtirring  the  whole  together,  they  let  the  coarfer  part 
lubfide ;  and  pouring  off  the  rell  yet  tliick  as  cream, 
they  leave  it  to  fettle,  and  ufe  th.e  matter  which  is 
found  at  the  bottom  in  form  of  a  foft  pafte,  and  wIU 
retain  that  humidity  a  long  time.  This  fupplies  the 
place  of  the  earth  called  hoaclie,  in  the  making  of  that 
elegant  fort  of  china-ware  which  is  all  white,  and  has 
flowers  which  feem  fonned  by  a  mere  vapour  within  its 
I'uiface.  The  manner  of  their  ufing  it  is  this :  they 
fixft  make  the  veHel  of  the  common  matter  of  the  ma- 
nufacture J  when  this  is  almoft  dry,  they  paint  upon  it 
the  flowers,  or  w-hatever  other  figures  they  pleafe,  with 
a  pencil  dipt  in  this  preparation  of  the  chekao  5  when 
tills  is  thoroughly  dry,  they  cover  the  whole  velTel 
with  the  vamilh  in  the  common  way,  and  bake  it  as 
ufual.  The  confequence  is,  that  the  whole  is  white  : 
but  the  body  of  the  veflel,  the  figures,  and  the  varnifh, 
feeing  three  different  fubftances,  each  has  its  own  par- 
ticular white  ;  and  the  flowers  being  painted  in  the 
fineft.  white  of  all,  are  diftinftly  feen  through  the  var- 
nilli  upon  the  veffel,  and  feem  as  if  traced  by  a  vapour 
pnly.  The  hoache  does  this  as  well  as  the  chekao  ; 
and  has  befides  this  the  quality  of  fer\'ing  for  making 
the  porcelain  ware  either  alone,  or  in  the  place  of  ka- 
olin :  the  chekao  has  not  this  property,  nor  any  other 
fubftance  befides  tliis  hoache,  which  appears  to  be  the 
feme  with  our  Iteatites  or  foap-rock. 

CHEKE,  Sir  John,  a  celebrated  ftate&nan,  gram- 
Ijaarian,  and  divine,  of  an  ancient  family  in  the  ifle  of 
Wight,  was  bom  at  Cambridge  in  the  year  1 5 14,  and 
educated  at  St  John's  college  in  that  univerfity  •,  where, 
after  taking  his  degrees  in  arts,  he  was  firll  chofen 
Ciee.Iy  kftiurer,   and   in   1^40  profeflbr  of   that  Ian- 
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guage,  with  a  fiipeiid  of  40I.  a-year.  In  this  ftatioa  f-l.fke, 
he  was  principally  inltrumental  in  reforming  the  pro-  "^"  y''"° 
nunciation  of  the  Greek  language,  wliicli,  ha\ing  been 
much  negle(5tcd,  was  imperieilly  uuderllood.  About 
the  year  154^  he  was  incorporated  mailer  of  arts  at 
Oxford,  where,  we  are  told,  he  had  Itudied  for  fame 
time.  In  the  following  year  he  was  lent  to  the  court 
of  King  Henry  VIII.  and  appointed  tutor  for  the  La- 
tin language,  jointly  with  Sir  Anthony  Cooke,  to 
Prince  Edward,  about  which  lime  he  was  made  canon 
of  the  college  newly  founded  in  Oxford  :  wherefore  he 
mull  have  now  been  in  orders.  On  the  acceflion  of 
his  royal  pupil  to  the  crown,  Mr  Cheke  was  firll  re- 
warded with  a  penfion  of  100  merks,  and  afterward* 
obtained  feveral  confiderable  grants  from  the  cromi. 
In  1550  he  was  made  chief  gentleman  of  the  privy- 
chamber,  and  was  knighted  the  following  year  ;  in 
1552,  chamberlain  of  the  exchequer  for  life  ;  in  1553, 
clerk  of  the  council  j  and  fjon  after  lecretary  of  liate 
and  privy-counfellor.  But  thele  honours  were  of  fhort 
duration.  Having  concurred  in  the  mealures  of  the 
duke  of  Northumberland  for  fettling  the  crown  on  the 
unfortunate  Jane  Grey,  and  afted  as  her  fecretary 
during  the  nine- days  of  her  reign,  on  the  accefTion  of 
Q^ueen  Mary,  Sir  John  Cheke  was  fent  to  the  tower, 
and  (Iript  of  the  greatell  part  of  his  poffeflions.  In 
September  1554  he  obtained  his  liberty,  and  a  licenle 
from  her  niajelty  to  travel  abroad.  He  went  firft  to 
Bafil,  thence  to  Italy,  and  afterwards  returned  to 
Stralhurg,  where  he  was  reduced  to  the  neceffity  of 
reading  Greek  lectures  for  lubfiilence.  In  1556  he 
fet  out  in  an  evil  hour  to  meet  his  wife  at  Bruflels  : 
but,  before  he  reached  that  city,  he  ^vas  feized  by  or- 
der of  King  Philip  II.  hoodwinked,  and  thrown  into 
a  waggon  ■■,  and  thus  ignominioufly  conducted  to  a 
(hip,  which  brought  him  to  the  to^ver  of  London, 
He  foon  found  that  religion  was  the  caufe  of  his  im- 
prifonment  \  for  he  was  inunediately  vifited  by  two 
Romilh  prielts,  who  pioufly  endeavoured  to  convert 
him,  but  without  fuccefs.  However,  he  was  at  laft 
vifited  by  Fleckenham  ;  who  told  him  from  the  queen, 
that  he  muil  either  comply  or  bum.  This  powerful 
argument  had  the  defired  effett  ;  and  Sir  John  Cheke 
accordingly  complied  in  form,  and  his  lands,  upon  cer- 
tain conditions,  were  rellored  j  but  his  remorfe  foon 
put  an  end  to  his  life.  He  died  in  September  1 55 7, 
at  the  houfe  of  his  friend  Mr  Peter  Ofborne  in  Wood- 
flreet,  London,  and  was  buried  in  St  Alban's  church. 
He  left  three  fons,  the  eldeft  of  whom,  Heruy,  was 
knighted  by  (^uecn  Elizabeth.  He  wrote,  j .  A  Latin 
tranllation  ot  two  of  St  Chryfollom's  homilies.  Lond. 
1543,  4to.  a.  The  Hurt  of  Sedition.  Lond.  1549, 
1 576,  1641.  3.  Latin  Tranflation  of  the  Englilh  Com- 
munion Service^  Printed  among  Bucer's  opufcula. 
^,  De pronuiicialione  GriTCie.  Bafil,  1555,  8 vo.  j.  Se- 
veral letters  publilhed  in  his  life  by  Strype  y  and  a 
great  number  of  other  books. 

CHE-KYANG,  or  Tche-KIAng,  a  maritime  pro- 
vince of  Cliina,  and  one  of  the  moll  confiderable  in 
the  empire  j  is  bounded  on  the  fouth  by  Fo-kien  j  on 
the  north  and  weft  by  Kiang-nan  and  Kiangfi ;  an<fc 
on  the  eaft  by  the  fea.  The  air  is^  pure  and  healthful,, 
and  the  foil  fertile,  being  ivatered  by  a  number  of  ri- 
vers and  canals,  as  well  as  iprings  and  lakes.  "  Tke 
cliief  produce  is  filk  y  a  vail  quantity  of  which  is  cul- 
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Che-kyang.  tivated  here,  and  for  which  the  whale  country  is  cover- 
*  ed  ^nth  mulberry  trees.     Thefe  are  purpofely  checked 

in  their  growth  by  the  natives,  experience  having 
taught  them,  that  the  leaves  of  the  fmalleft  trees  pro- 
duce the  beft  filk.  The  ftufFs  made  in  this  province, 
which  are  embroidered  with  gold  and  filver,  are  rec- 
koned the  beft  in  the  empire  ;  and  notvvithftanding  a 
vaft  exportation  to  the  Japan  and  Philippine  illands,  as 
well  as  to  every  part  of  China,  and  to  Europe,  fuch  an 
abundance  is  left  in  the  province,  that  a  complete  fuit 
of  filk  may  be  bought  here  as  cheap  as  one  of  the 
coarfeft  woollen  in  France. 

This  province  is  alfo  remarkable  for  a  particular  fpe- 
cies  of  raulhrooms,  which  are  exported  to  every  part  of 
the  empire.  They  are  pickled,  and  then  dried  ;  when 
they  will  keep  good  for  a  whole  year.  When  uled 
they  muft  be  foaked  in  water,  which  renders  them  as 
frelh  as  at  firft.  Here  alfo  the  tallow  tree  is  met 
with  -^  and  the  province  affords  excellent  hams,  and 
thofe  fraall  gold  fifties  with  which  the  ponds  are  ufually 
flocked. 

Che-kyang  contains  1 1  cities  of  the  firft  clafs,  7  2 
of  the  third,  und  18  fortrelTes,  which,  in  Europe,  would 
be  accounted  large  cities.  The  principal  of  thefe  are, 
1.  Hang-tchecru-fou,  the  metropolis,  accounted  by  the 
Chinefe  to  be  the  paradife  of  the  earth.  It  is  four 
leagues  in  circumference,  exclufive  of  the  fuburbs  ;  and 
the  number  of  its  inhabitants  is  computed  at  more 
than  a  million,  and  10,000  workmen  are  fuppofed  to 
be  employed  within  its  walls  in  manufacturing  of  filk. 
Its  principal  beauty  is  a  fmall  lake,  clofe  to  the  walls 
on  the  wellem  fide,  the  water  of  which  is  pure  and 
limpid,  and  the  banks  alraoft  everywhere  covered  with 
flowers.  Its  banks  are  likewife  adorned  with  halls  and 
open  galleries  fupported  by  pillars,  and  paved  with 
large  flag  ftones  for  the  convenience  of  thofe  who  are 
fond  of  walking ;  and  the  lake  itfelf  is  interfered  ivith 
caufeways  cafed  with  cut  ilone,  openings  covered  with 
bridges  lieing  left  in  them  for  the  paflage  of  boats.  In 
the  middle  are  two  illands  with  a  temr>le  and  feveral 
pleafure  houfe-^,  and  the  empefor  has  a  fmall  palace  in 
the  neighbourhood.  Tlie  city  is  garrifoned  by  ^ooo 
Chinefe  and  as  many  Tartars,  and  has  under  its  jurif- 
diction  feven  cities  of  the  third  clafs.  2.  Hou-tcheou- 
fou  is  alfo  fituated  on  a  lake,  and  manufactures  an  in- 
credible quantity  of  filk,  infomuch,  that  the  tribute 
of  a  city  under  its  jurifdiclion  amounts  to  more  than 
500,000  ounces  of  filver.  3.  Ning-po-tou,  by  Euro- 
peans called  Liampo,  is  an  excellent  port,  oppofite  to 
•Tapan.  Eighteen  or  twenty  leagues  from  it  is  an 
island  called  Tcheou-chan,  where  the  Englifti  firft  land- 
ed on  their  arrival  at  China.  4.  Ning-po  is  remark- 
able fiir  the  fi^lk  manufaftiued  there,  which  is  much 
erteemed  in  foreign  countries,  efpecially  Japan,  where 
it  is  exchanged  for  gold,  filver,  and  copper.  ?.  Chao- 
ning-fou,  fituated  in  an  extenfive  and  fertile  plain,  is  re- 
markable for  a  tomb  about  half  a  league  diftant,  which 
is  faid  to  be  that  of  Tu.  The  people  of  this  province 
are  faid  to  be  the  molt  vtrfed  in  chicanery  of  any  in 
Chma.  6.  Tchu-tcheou-fou,  remarkable  for  having 
in  its  neighbourhood  pines  of  an  extraordinary  fize, 
capable   of  containing  40  men  in  their  trunks.     The 


inhabitants    are    ingenious,    polite,    and    courteous    to 
ftrangers,  but  very  fuperftitious. 

CHELIDONIAS,  according  lo  Pliny,  an  anniver- 
fary  wind,  blowing  at  the  appearance  of  thfe  fwallows ; 
otherwife  the  Favonius,  or  Zephyrus. 

CHELIDONIUM,  celadine,  and  horned  or 
PRICKLY  POPPY.     See  Botany  Index. 

CHELIDONIUS  lapis,  in  Natural  Hiflory,  a  ftone 
faid  by  tlie  ancients  to  be  found  in  the  llomachs  of 
young  fwallows,  and  greatly  efteemed  for  its  virtues 
in  the  falling  ficknefs. 

CHELM,  a  town  of  Poland,  capital  of  a  palatinat* 
of  the  fame  name.  It  is  fituated  in  the  province  of 
Red  Ruflia.      E.  Long.  23.  30.   N.  Lat.  51.  25. 

CHELMSFORD,  the  county  town  of  ElTex,  fi- 
tuated on  the  river  Chelmer,  in  E.  Long.  o.  30. 
N.  Lat.  51.  40.  It  fends  two  members  to  parlia- 
ment. 

CHELONE.     See  Botany  Index. 

CHELSEA,  a  fine  village  fituated  on  the  northern 
bank  of  the  river  Thames,  a  mile  weftward  of  Weft- 
minrter,  remarkable  for  a  magnificent  hofpital  of  in- 
valids and  old  decrepid  foldiers  ;  and  a  pleafure  houfi^ 
called  Ranelagh,  to  which  a  great  deal  of  fine  com- 
pany refort  in  fummer ;  and  a  noble  botanic  garden 
belonging  to  the  company  of  apothecaries.  1  he  roy- 
al hofpital  of  invalids  was  begun  by  Charles  II.  car- 
ried on  by  James  II.  and  finilhed  by  King  William. 
It  confillj  of  a  vaft  range  of  buildings,  that  form  three 
large  fquares,  in  which  there  is  an  uncommon  air  of 
neatncfs  and  elegance  obferved.  It  is  under  the  di- 
reilion  of  commiftioners,  who  confift  generally  of  the 
officers  of  ftate  and  of  war.  There  is  a  governor  with 
500I.  falary,  a  lieutenant-governor  with  400I.  and  a 
major  with  2?ol.  befides  inferior  officers,  ferjeants, 
corporals,  and  drums,  with  above  400  men,  who  all 
do  garrifon  duty  5  and  there  are  above  I0,000  out- 
penfioners  who  receive  an  annuity  of  7I.  1 2S.  6d. 
each  ;  all  which  expence  is  defrayed  by  a  poundage 
deduced  from  the  army,  deficiencies  being  made  good 
by  parliament. — The  botanic  garden  is  very  extenfive, 
enriched  with  a  vaft  variety  of  domeilic  and  exotic 
plants,  the  original  ftcck  of  which  was  given  to  the 
apothecaries  of  London  by  Sir  Hans  Sloane.— At  Ra- 
nelagh garden  and  amphitheatre,  the  entertainment  is 
a  fine  band  of  mufic,  with  an  organ  and  fome  of  the 
beft  voices  :  and  the  regale  is  tea  and  coffee. 

CHEL'l  ENHAM,  or  Chiltenham,  a  market 
town  of  Gloucefterftiire,  feven  miles  north-eaft  of 
Gloucefter.  W.  Long.  2.  lo.  N.  Lat.  51.  50.  It  is 
chiefiy  remarkable  for  its  mineral  waters,  of  the  fame 
kind  with  thofe  of  Scarborough.  See  Scarbo- 
rough, 

CHEMISE,  in  For/if.cation,  the  wall  with  which 
a  baftion,  or  any  other  bulwark  of  earth  is  lined  for 
its  greater  fupport  and  ftrength  :  or  it  is  the  folidity  of 
the  wall  from  the  talus  to  the  ftone  row. 

Fire  Chemiss,  a  piece  of  linen  cloth,  fteeped  in  a 
compofition  of  oil  of  petrol,  camphor,  and  other  cora- 
buftible  matters,  ufed  at  fca  to  fet  fire  to  an  enemy's 
veflel. 


Chelidonia.'!' 

II. 

Cheinifc- 


?  G   2 


CHEMISTRY. 


["    420      ] 


CHEMISTRY. 


INTRODUCTION. 

^ 
3>t/;nition.  iptHEMISTRY  is  defined  by  Dr  Black,  to  be  "the 
^-^  rtudy  of  the  effefts  produced  by  heat  and  by 
mixture,  in  all  bodies,  or  mixtures  of  bodies,  natural 
or  artificial,  ivith  a  view  to  the  improvement  of  the 
:rrts,  and  the  knowledge  of  nature  :"  or,  according  to 
the  definition  propoled  by  the  learned  editor  of  his  lec- 
tures, "  chemiftry  is  the  iludy  of  the  eifefts  of  heat 
and  mixture,  with  the  view  of  difcovering  their  gene- 
ral and  fubordinate  ^laws,  and  of  improving  the  ufeful 
arts." 

Fourcroy  has  defined  "  chemiflry  to  be  that  fcience 
which  teaches  the  knowledge  of  the  intimate  and  reci- 
procal aftion  of  all  the  bodies  in  nature  on  one  ano- 
ther." To  this  definition  it  has  been  objefted,  that  it 
requires  much  explanation,  that  the  terms  reciprocal 
and  intimate  aftion  not  being  readily  underftood,  would 
need  new  definitions  to  explain  them,  and  that  it  em- 
braces more  than  what  flriiSlly  belongs  to  the  fcience 
of  chemiftry.  When  motion  is  communicated,  or  ta- 
ken away  by  the  collifion  of  different  bodies,  the  ac- 
tion between  thefe  bodies  is  intimate  and  reciprocal ; 
but  the  ftudy  of  this  aftion  belongs  to  mechanics,  and 
Bot  to  chemical  fcience. 

Perhaps  no  definition  of  chemiflry  has  yet  been  gi- 
ven which  is  of  fufficient  logical  precifion  to  be  entire- 
ly free  from  objeflion.  The  objeft  of  -chemiflry 
however,  admits  of  no  ambiguity.  It  is  the  province 
<")f  natural  hiflory  to  arrange  and  diflribute  natural  bo- 
dies into  clafl'es  and  orders,  each  being  accurately  cha- 
radlerized,  fo  that  the  objedls  which  it  includes  may 
be  readily  recognized  and  diflinguiflied  by  eafy  marks 
of  reference.  Mechanical  Icience  is  employed  about 
the  external  properties  of  bodies,  and  their  eflPefts  on 
each  other,  the  force  and  meafure  of  which  are  fubjeft 
to  calculation  ;  but  it  is  the  objeft  of  chemiflry  to  dif- 
cover  the  component  parts  of  bodies,  to  examine  the 
properties  and  ufes  of  the  combinations  formed,  either 
itaturally  or  artificially,  from  thefe  fimple  fubftances, 
and  to  obferve  and  trace  the  laws  by  which  thefe  com- 
binations take  place. 

Sect.  I.  Divifion  of  Natural  Knowledge. 

2 

Taiipiyof  When  we  confider  the  immenfe  and  endlefs  variety 
■^.bjefts  ini-  of  objects  which  prefent  themfelves  to  the  eye,  it  mull 
imcnfe.  appear,  at  firft  fight,  impoilible  to  acquire  even  a  ge- 
neral knowledge  of  their  qualities  and  properties.  And, 
indeed,  the  longeft  life,  with  the  moft  vigorous  mind  and 
the  moft  indefatigable  Induflry,  would  be  greatly  in- 
adequate to  the  talk  of  examining  every  individual  ob- 
jeft.  Hence  it  is,  by  a  law  of  the  human  mind,  that 
we  arrange  the  objects  of  our  inveSigatlons  into  certain 
clafles,  the  individuals  of  which  are  found  to  poflefs 
certain  general  properties.  Thefe  are  again  fubdivid- 
ed  into  other  claffes  v.ith  additional  difcrlrainative 
marks  ;  and  thefe  laft  are  ftill  farther  fubdivided,  till 
\y;e   arrive   at  the  individual}  and,  if  the  arrangement 


be  correal:,  this  muft  poflefs  all  the  thara£lerll\ic  marks 
of  reference  to  the  general  and  fubordinate  divilions  of 
that  clafs  of  objefls  to  ^vhich  It  belongs.      la   this  way 
the  mind  is  aided  in  its  invelligations,   and  the  commu- 
nication  of    knowledge    is    facilitated    and    improved.         , 
Thus   it   is  the    province  of  natural  hlftory  to  arrange  Natural 
the   objefts  which   come  under  our  obfervation,   and  to'^'"^'^'')'-  » 
defcribe  them  with  fuch  precifion  and  accuracy  as  they 
may  be  eafily  diftlnguiihed  from  each  other.      It  may 
be   confidered   as    a   defcriptlve   view   of   the    material 
world  in  a  llate  of  reft  or  inaftion,  without   taking   in- 
to account  the  motions  or  mutual  aflion  of  bodies  on 
each   other.     It   is   the   firft   fucccfstul  ftep  in  the  pro- 
grefs  of  knowledge. 

But  the  operations  of  nature  are  feldom  at  reft.  Natural 
Change  fucceeds  change,  new  combinations  are  form- philofophy. 
ed,  and  new  produftions  make  their  appearance.  The 
primary  planets  revolve  round  the  frm  as  their  centre  ; 
the  fecondary  planets,  or  the  moons,  attrafted  by  the 
primary,  perform  fimilar  revolutions  ;  the  air  of  the 
atmofphere  prefles  on  the  furface  of  the  earth  ivith  a 
certain  force ;  a  ftone,  when  unfupported,  falls  to  the 
earth  in  a  courfe  direfted  towards  its  centre  ;  water 
deprived  of  a  certain  portion  of  heat  becomes  folid, 
and  appears  in  the  form  of  ice  •,  when  combined  with  a 
greater  portion  of  heat  than  what  is  neceffary  to  retain 
it  in  the  fluid  ftate,  it  afl'umes  the  fonn  of  vapour,  af- 
cends  into  the  atmofphere,  is  there  by  ceitain  procef- 
fes  robbed  of  its  heat,  and  re-appears  in  the  form  of 
vain  ;  or,  ivhen  a  greater  portion  is  abftrafled,  takes 
that  of  fnow  or  hail,  and  falls  to  the  earth.  A  feed 
is  put  into  the  ground  ;  and  if  heat,  air,  and  molfture 
be  applied,  it  germinates  and  fprings  up ;  and,  with 
the  addition  of  light,  if  the  operation  of  the  fame 
agents  be  continued,  It  becomes  a  new  plant,  puts 
forth  leaves  and  flowers,  and  produces  feeds  fimilar  to 
that  from  which  it  fprung. 

Now  to  determine  what  are  thefe  changes,  to  ob-phyfics. 
ferve  the  laws  by  which  fuch  changes  are  effecled,  and 
to  afcertain  the  meafure  and  quantity  of  the  effeft  pro- 
duced, belong  to  that  department  of  knowledge  %vhich 
is  Included  under  the  general  term  natural  phi/ofopky 
or  phiiJics.  Birt  of  thefe  changes  or  motions,  fome  are 
obvious  and  palpable  ;  others  entirely  elude  our  fenfes. 
We  fee  a  ftone  defcend  to  the  earth ;  and  experience 
informs  us,  that  it  falls  vnth  a  force  In  a  certain  pro- 
portion to  its  ^velght  and  the  height  from  which  it  fell. 
The  peculiar  change  or  motion  which  takes  place  when 
water  aflumes  the  folid  form,  \vhen  a  fluid  undergoes 
the  procefs  of  fermentation,  or  when  a  combuftible  bo- 
dy is  burned,  is  altogether  imiierceptible.  Thefe  mo- 
tions are  too  minute  to  be  recognized.  The  effeft  is 
produced  before  we  can  dilcover  the  change.  g 

Thus  natural  phllofopliy  divides  itfelf  into  two  great  Chemiflryi 
branches.  The  objecSls  of  the  Jirji  are  the  fenlible 
changes  or  motions  which  are  obferved  in  the  material 
world  ;  and  the  confideratlon  of  thtfe  objects  is,  pro- 
perly fpeaking,  natural  philofophy  or  phyfics.  The 
fecond  great  branch  which  is  employed  in  difcovering 

the 
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lp.troc!iic-  tlie  laws,  and  appreciating  tlie  effedls,  of  the  infenfible 
tion.       motions  of    bodies,    conliitute  the  fcience   of  chemi- 
' 'llry  co- 
Sect.  II.  0/lhe  Objects  and  Importance  of  Chemiflnj. 

The  importance  and  extenfive  utility  of  this  fcience 
muft  appear  obvious  to  thofe  who  have  at  all  confidcr- 
ed  the  fubjetl.  But  for  the  fake  of  othres  who  are  yet 
unacquainted  with  it,  ive   lliall  take  a  general   view  of 


.7         the  objeds  which  it  embraces,   and   the  advantages  to 
1  ■  ■  -   be  derived  from  the  rtudy  of  cheraillry,  whether  in  ex- 


Ufefiil  in 


natural        plaining  many  of  the  ftriking  operations  of  nature,  or  in 
phenome-     improving  the  arts  of  lift. 

»a;  Xhe   moft  wonderful    effefts,  after    frequent   repeti- 

tion, become  familiar,  and  ceafe  to  produce  any  emo- 
tion in  the  mind.  It  is  on  this  account  that  many  of 
the  moft  ftriking  appearances  of  nature  pals  unheeded 
as  trifling  occurrences,  and  are  unnoticed  by  common 
obfervers.  Had  we  been  always  accuftomed  to  the  ri- 
gour of  winter,  and  never  known  the  genial  warmth 
of  fpring,  or  experienced  the  ripening  furamer's  heat, 
the  artoniftiing  changes  ^fFefted  by  the  return  of  thele 
feafons  could  not  fail  to  fill  us  with  admiration.  Thefe 
changes  are  of  fuch  univerfal  influence,  that  they  are 
limited  to  no  department  of  nature.  Their  beneficial 
efFeils  are  felt  in  the  inanimate  as  well  as  in  the  ani- 
mated creation.  The  fame  power  which  is  feen  in  the 
gay  profufion  of  the  vegetable  tribes,  reftores  to  a  new 
exiftence  myriads  of  animals,  whofe  vital  funftions  had 
been  fufpended.  The  air,  the  eartli,  the  waters,  fwarm 
ivith  life. 

The  principal  agent  in  the  produftion  of  thefe  changes 
is  heat  •,  an  agent,  the  moft  powerful  and  irrefiftible 
in  its  operations,  unhmited  in  its  eflfedls,  and  extenfive 
in  its  importance  and  utility.  This  agent,  therefore, 
acling  fo  powerfully  in  chemical  operations,  becomes  an 
efiential  objeft  of  chemical  fcience.  Clofely  connecled 
with  heat  is  light,  which  is  alfo  a  powerful  agent  in 
many  of  the  proceffes  of  nature.  This,  too,  is  necef- 
farily  a  fubjeft  of  chemical  inveftigation,  not  lefs  curi- 
ous and  interefting.  Such,  indeed,  is  the  univerfal  im- 
portance  of  light  and  heat  in  all  the  procctres  of  na- 
ture, that  no  change  takes  place,  no  new  combination 
is  formed,  or  new  produft  makes  its  appearance,  in 
which  the  one  or  the  other,  or  both,  are  not  evolved 
or  abforbed. 

In  the  knowledge  of  th«  conftitution  of  the  atmo- 
fphere,  in  inveftigaling  the  changes  to  which  it  is  fub- 
ieft,  the  variations  of  temperature,  winds,  deiv,  rain, 
bail,  and  fnoiv,  chcnillry  is  our  principal,  our  only  fa- 
tisfaclory  guide.  Theie  remarkable  changes  are  to  be 
confidercd  as  immenfe  chemical  operations,  and  can 
8  only  be  explained  by  chemical  laws. 

To  man  in  jjm  ;„  t^^g  midft  of  the  infinite  variety  of  objefls 
^  ^  y°  from  which  man  mull  derive  the  means  of  his  comfort, 
his  happinefs  and  his  luxuries,  the  means,  it  m.ight  be 
added,  of  his  very  exiftence,  chemiftry  aftbrds  him  the 
moft  important  aid.  Whether  his  refearches  be  car- 
ried into  the    mineral,    the    vegetable,   or  the  animal 
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kingdoms,  the  ftudy  and  cultivation  of  chemical  fcience  Introduc- 
become  eflentially  requifite  for  the  fuccefsful  progrefs .  *^°"'  . 
of  his  inveltigations.  _  ^ 

Of  the  importance  of  chemiftry  to  the  mineralogift.  Minerals, 
the  limited  and  unfettled  flate  of  this  fcience  previous  to 
the  improvements  of  modern  chemiftry,  is  a  convincing 
proof.  In  mineralogy,  the  knowledge  of  cheniiftry  is 
not  only  necelTary  in  detefling  and  difcriminating  the 
various  fubftances  of  which  the  globe  which  we  inhabit 
is  compofed,  in^feparating  and  purifying  thefe  fubftances, 
but  alfo  in  preparing  and  accommodating  them  to  the 
numerous  purpoles  of  life.  lo 

Of  the  knowledge  which  we  poffefs  of  the  vegeta- Vegetable^ 
ble  kingdom,  chemiftry  furnilhes  a  ver^  large  ftiare. 
It  is  from  this  fcience  that  we  derive  the  means  of 
tracing  the  progrefs  of  vegetation,  of  illuftrating  the 
peculiar  funclions  of  plants,  and  difcovering  the  com- 
pounds which  are  formed  from  a  few  firaple  principles, 
the  nature  and  properties  of  thefe  compounds,  and  their 
relative  proportions,  which  exhibit  an  immenfe  variety 
of  new  produftions,  many  of  them  of  the  utmoft  im- 
portance to  man,  on  account  of  their  nutritious  quali- 
ties, or  indireftly  ufeful  to  him  by  affording  nourilh- 
ment  to  thofe  animals  which  he  employs  as  food. 
Hence  the  advantage  of  applying  chemical  knowledge 
to  agriculture,  in  determining  the  nature  of  the  foil  fit 
for  the  reception  of  plants,  their  proper  food,  and  the 
mode  of  fupplying  it  in  the  preparation  of  manures. 
With  thefe  objefts  in  view,  chemiftry  holds  out  incal- 
culable advantages  in  the  improvement  of  many  de- 
partments of  agriculture  and  rural  economy,  many  of 
which,  from  the  rapid  and  fuccefsful  progrefs  of  the 
fcience,  there  is  no  room  to  hope,  may  be  foon  ob- 
tained. II 

Nor  is  the  application  of  chemical  fcience  to  the  A.nimalS; 
economy  of  animals  lefs  limited  in  its  importance  and 
utility.  It  not  only  contributes  to  the  means  of  de- 
compofing  animal  matters,  and  of  exhibiting  and  ex- 
amining feparately  the  conllituent  parts  of  animal  fub- 
ftances ;  but  alfo  ferves  to  explain  in  fome  meafure 
many  of  the  effential  functions  of  the  li%'ing  animal 
body:  fuch  are  digcftion,  refpiration,  fecretion,  which, 
fo  far  as  matter  is  concerned,  and  the  changes  which 
it  undergoes,  are  to  be  confidercd  as  true  chemical 
procefles,  and  can  only  be  inveftigated  by  chemical 
principles.  But  it  is  here  neceflary  to  obferve,  that 
the  funftions  of  the  living  vegetable  or  animal  cannot 
be  wholly  accounted  for  from  the  nature  of  chemical 
adion,  without  taking  into  confideration  the  exiftence 
of  the  vital  principle,  which  counterafts  and  regulates 
the  operation  of  chemical  agents,  aids  and  promotes 
the  beneficial  eflefts  of  thofe  that  are  ufeful  to  its 
health  and  growth,  and  refifts  and  deftroys  thofe  that 
are  hurtful.  _  \i 

The  utility  of  chemiftry  in  medicine  is  too-obvious  Medicine, 
to  require  much  illuftration.  Such,  indeed,  is  its  im- 
portance that  it  is  ncrvv  unlverally  received  and  ac- 
knowledged as  one  of  the  effential  branches  of  medical 
education.  So  far  as  the  principles  of  chemiftry  can 
be  applied  in  ii^veftigating  the  nature  of  the   funftions 

of 


.    (a)  For  this  view  of  the  divifion  of  natural  knowledge,  we  are  indebted  to  the  Inlrodudlory  LeRures  of  Profe^ 
for  Robinfon  of  Edinburgh. 
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The  arts. 


lotroduc-  of  tlie  animal  body  5n  a  ftate  of  health,  or  can  be  eaa- 
"""•  ployed  ill  accoutiUiig  for  the  irregular  aclion  of  thele 
powers,  whether  excellivc  or  deficient,  which  indicates 
a  deranged  ftate  of  the  fuiiftions,  and  conllitutes  dif- 
eale,  its  relation  to  medicine  mull  be  confidered  clofe 
and  intimate.  But  the  medical  art  comprehends  more 
than  a  bare  knowledge  of  the  ilru£lure  and  funftions 
of  the  animal  body.  It  alfo  ir.cludes  an  accurate 
knowledge  of  the  (ubftances  employed  as  remedies,  of 
their  nature  and  properties  as  limple  fubllances,  and 
their  new  qualities  and  effefts  under  new  combina- 
tions. This  knoivledge  can  only  be  acquired  by  the 
ftudy  of  chemillry,  v\hich  is  indebted  to  medicine  for 
fome  part  of  its  progrefs  as  an  art,  in  the  difcoveries 
which  were  accidentally  made  by  the  rude  and  un- 
certain experiments  of  medical  practitioners  in  the 
early  ages,  to  afcertain  the  fenfible  qualities  and  falu- 
tary  effe<fts  of  the  remedies  which  they  employed. 
Cbemiftry,  by  its  rapid  progrefs  in  modern  times,  has 
amply  repaid  thefe  advantages,  and  in  the  hands  of 
the  intelligent  and  accurate  oblerver,  has  greatly  con- 
tributed to  give  more  rational  and  limple  views  ot  me- 
dical fcience. 

In  confidering  the  application  of  chemiftry  to  the 
improvement  of  the  arts  of  civilized  life,  a  wide  field 
of  contemplation  opens  to  our  view.  So  extenfive 
indeed  are  its  influence  and  importance,  that  in 
moft  of  the  arts,  many  of  the  procelTes,  in  fome  all 
that  are  employed,  depend  on  chemical  principles. 
Barely  to  mention  fome  of  thefe  arts  will  alFord  am- 
ple illurtration  of  its  exter.five  utility.  In  the  art  of  ex- 
trafling  metals  from  their  ores,  in  purifying  and  com- 
bining them  with  each  other,  and  in  forming  inilru- 
ments  and  utenfils,  whether  for  ufeful  or  ornamental 
purpofes,  almort  all  the  procelTes  are  purely  chemical. 
The  effential  improvements  which  modern  chemiftry 
lias  introduced  in  the  manufacture  of  glafs  and  porce- 
lain fliew  its  importance  and  utility  in  thefe  arts.  Nor 
has  it  contributed  lefs  by  the  application  of  its  princi- 
ples to  the  arts  of  tanning,  foapmaking,  dyeing,  and 
bleaching.  All  the  proceffes  in  baking,  brewing,  and 
diftilling,  moft  of  the  culinary  arts,  and  many  others 
in  domertic  economy,  are  chemical  operations.  In 
Ihort,  wherever,  in  any  of  the  procelTes  of  nature  or  of 
art,  the  addition  or  the  abftraftion  of  heat  takes  place  ; 
wherever  fubftances  in  combination  are  to  be  decom- 
pofed  or  feparated ;  wherever  the  union  of  fimple  fub- 
ftances is  wanted,  and  new  compounds  are  formed, 
there  effefts  are  produced  ^vhich  can  only  be  explain- 
ed and  underftood  by  chemical  principles. 

From  this  vieiv  of  the  extenilve  application  of  che- 
mical fcience  in  explaining  m.any  of  the  operations  of 
nature,  and  in  elucidating  many  of  the  procelTes  of  the 
arts  of  life,  thofe  who  have  not  confidered  the  objefts 
which  it  embraces  v  ill  be  enabled  to  judge  ot  the  im- 
portance of  this  ftudy. 

But  ho^\ever  much  we  may  be  interefted  in  obferv- 
ing  and  admiring  the  changes  and  effects  produced  by 
chemical   action,  if  we  extend  our  views,  and  confider 


chemiftiy  as  a  fcience,  as  t'.ie   fubjefl^  of  philofophical  Intro^uc. 
invertigation,  it   will  command  a  greater  fhare  of  our       ''°"' 
attention  and  ftudy.      And   perhaps  there  is  no  ftudy         ' 
better  calculated  to   promote  and  encourage  that  ge-Asafci- 
nerous  and  ardent  love  of  truth  which  confers  dignity  cncc. 
and    fuperiority   on   thofe   who    fuccefsfiilly   purfue    it. 
Chemiftry  is   not  one  of  thofe  barren  dilcuflions  which 
terminate   in   the  dlfcovery  of  fome   fpeculative   truth, 
which     is    merely    gratifying   to    curiofity.      In     this 
view,    indeed,    no   Icience   holds  out  moie  interefting 
fubjedls    of    refearch,    in   the    Angular    and    furprifing 
changes  which  everywhere  prefent   themfelves.      And 
it   is  furely  no   fmall   recommendation    to   the  ftudy  of 
chemiftry,  that   wliile   we   ftore  the  mind  with  intereft- 
ing truths,  we  add  fomething  to  the  flock  of  human 
knowledge,    which  is  perhaps  immediately  applicable 
to  fome  of  the  moft  important  purpofes  of  life.     Thus 
might    the   value  of   the  fafts  and  difcoveries  in  any 
fcience  be  fairly  eftimated,  in  proportion  as  they  en- 
large  our  refources  by  their  uleftil  application,  and  in- 
tereft   and   gratify  the  mind   as  fubjefts  of  curious  fpe- 
culation.      From   both   thefe   confiderations   the   ^vhole 
range  of  chemical  fafts  derives  the  higheft  value ;  and 
from  thefe  confiderations  chemiftry  is  entitled  to  a  di- 
ftinguilTied  place  among  the  fciences. 

Chemiftry  has  yet  a  higher  claim  to  our  attention  {„(.,  „. 
and  conilderation,  as  it  affords  us  fome  of  the  raofttemplsting 
ftriking  proofs  of  the  wifdom  and  beneficence  of  thetlit:  works 
Creator  of  the  univerfe.  A  machine  conftrufled  J^yO'^""'*' 
human  art  is  admired  according  to  the  fimplicity  of  its 
contrivance,  and  the  extent  of  its  ufefiftnefs ;  and  in 
proportion  to  the  perfeftion  i\hich  we  difcover,  we 
ertimate  the  ingenuity  and  excellence  of  the  plan  of 
the  artifl.  But  the  works  of  man,  with  all  his  boalled 
flvjll  and  attainments,  fink  into  nothing  when  brought 
into  compaufon  with  the  works  of  nature.  In  our 
examination  of  the  former,  every  I'ep  of  our  progreis 
is  obfcured  with  defects:  in  contemplating  the  latter, 
we  behold  perfeflion  rife  on  perfeftion,  and  new  won- 
ders meet  our  view.  By  the  aid  v  1  ich  we  derive  from 
chemif'ry  we  are  enabled  to  take  a  minuter  furvey  of 
the  great  fyftem  of  the  univerfe.  And  fo  far  as  our 
limited  powers  can  comprehend  it,  the  whole  is  nicely 
balanced  and  adjui'ed,  and  all  its  changes  tend  to  the 
moll  beneficial  piiryjofes.  What  on  a  fuperficial  view 
were  feeming  impeifeclions  and  defefls,  a  clofer  infpec- 
tion  points  out  to  be  real  excellencies.  In  all  the 
changes  which  are  confiantly  going  forward,  the  more 
clcfely  we  obferve  and  examine  them,  the  more  wc 
fliall  admire  the  fimple  means  by  which  they  are  ac- 
coraphthed,  and  the  intelligent  defign  and  perfeft' 
wifdom  which  are  difplayed  in  the  beneficial  ends  to 
which  tliey  are  dire£led. 

Sect.  III.   Hi/lmy  of  Chamjlry. 

The  word    chemiftry,    which    is    fuppofed    to   have 
been  of  Egyptian  origin,  feems  to  have  been  firft  ufed 
in  a  very  extenfive  fenle  (b).     It  appears  to  have   in- 
cluded 


(b)  According   to   fome   it  .is  derived  from  the  word  heina,  which  was  fuppofed  to  be  a  book  of  fecrets  given 

to  the  women  by  the  demons.      Others   derive   it   from  Cham   the   fon   of  Noah,   from  ^vhom   Egypt   took   the 

name  of  Chemie,  or  Chamie.     Sometimes  the  origin  of  the  word  is  afcribed  to  Chemmit,  a  king  of  the  Egyptians-, 
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lntro(!t,c-  eluded  all  the  knowledge  which  the  ancients  poflelTed 

tion.       of  natural  objefts.      It  was    afterwards   more    limited 

*  in  its  Egaification,   and    folely   confined  to  the  art  of 

working   metals.       The    great    importance    which  the 

ancients  attached  to  this  art  was  probably  the  caufe  of 

this  limitation.      Such   indeed  was  its  importance,  that 

thofe   who  were  fuppofed  to  have    difcovered    or    im- 

,  proved  it,  were  regarded  by  mankind  as  their  greateft 

benefaclors.     They  were  ralfed  above  the   level  of  the 

buman   race,    were  deemed  worthy  of   being   enrolled 

amoncr  the   gods ;  and  temples  and  ftatues  were  confe- 

Crated  to  their  honour. 

It  is  not  neceBTary  minutely  to  trace  the  hlftory  of 
chemi:lry  to  the  remote  periods  of  antiquity,  or  labour 
to  prove  its  orii;in  to  be  coeval  with  the  early  ages  of 
the  world.  Mi:i  indeed  couIJ  not  exilt  long  without 
fome  knowledge  of  chemical  procefles  ;  and  as  he  im- 
proved in  civilization  and  accurate  oblervation,  this 
knowledge  mult  have  been  improved  and  extended. 
Tubal-Catn,  who  is  mentioned  in  the  lacred  ScripUires, 
as  a  worker  in  metals,  and  is  luppofed  to  have  given 
rife  to  the  fabulous  llory  of  Vulcan,  in  ancient  mytho- 
logy and  poetry,  is  confidered  by  lome  as  the  firll 
chemift  whofe  name  has  been  ti-anfmitted  to  tl>e  pre- 
fent  time.  But  althoagli  the  working  of  metals,  and 
other  chemical  arts,  were  knoivn  in  the  earliell  ages  of 
the  world;  and  among  the  Egyptlan.s,  Greeks,  and 
Romans,  m.any  of  the  arts  dependent  on  chemillry  had 
reached  fome  degree  of  perfeftion  ;  yet  this  knoivledge 
mull  be  regarded  as  confitling  only  of  a  numljer  of 
fcattercd,  unconnefted  fadis,  which  deferve  not  to  be 
dignified  with  the  name  of  tclence.  A  carpenter  may 
erect  a  piece  of  machinery,  arranged  and  conltru^'^ed 
exaClly  timilar  to  what  he  has  feeu,  without  the  know- 
ledge of  a  fingle  principle  of  its  conftniftion  -,  but  the 
man  of  fcieiice,  ivho  can  neither  liandle  the  axe  nor  the 
chilTel,  obferves  and  eftiraates  the  poiver  and  operation 
of  all  its  parts,  and  determines  the  general  effedl  of  the 
■whole  machine. 

Nor  ivill  it  afford  us  much  inflru(5tion  to  pnrfue  the 
fuppofed  hiftory  of  chemillry,  even  to  a  later  period. 
Mofes,  who  is  faid  to  have  been  fkilled  in  ail  the 
wifdom  of  the  Egyptians,  has  been  ranked  among  the 
number  of  the  firft  chemifls  •,  and  as  a  proof  of  his 
knowledge  of  chemillry,  the  means  he  employed  of 
dilTolving  the  golden  calf  made  by  the  Ifraehtes,  to 
render  it  potable,  are  adduced.  It  is  faid,  that  Demo- 
critus,  of  all  the  Greeks  who  travelled  into  Egypt  to 
acquire  knowledge,  was  alone  admitted  into  their  my- 
emon^  tlie  fteries.  According  to  Diodorus  SIculus,  the  art  of 
*^£ypuans  chemiftry  had  made  very  conliderable  progrefs  among 
the  Egyptians.  The  knowledge  of  their  priells  is 
fuppofed  to  have  confifted  chiefly  of  chemical  procefles. 
They  were  acquainted,  it  is  faid,  with  the  preparation 
of  many  medicines,  perfumes,  plafters,  and  foaps ;  they 
ufed  burnt  alhes  as  cauftic  fubllances ;  they  fabricated 
bricks,  glafs,  porcelain  ;  they  painted  on  glafs,  and 
pra:lifed  the  art  of  gilding  with  filver  and  gold.  They 
cstrafled  natron  or  foda  from  the  mud  of  the   Nile. 
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They  prepared  alum,  fea-falt,  and  fal  ammoniac  ;  and 
befides  A'orking  in  gold  and  copper,  th'iy  pufTclTed  many 
ot'-.or  piocelTes  in  metallurgy.  The  extratt'.on  of  oils, 
and  the  preparation  of  wine  and  vinegar,  were  well 
known  ;  and  thoy  were  alio  acquainted  with  th,.-  art  of 
dyeing  lilk  by  means  of  mordants. 

Fewer  traces  of  chemillry  are  found  among  the ' 
Greeks,  althougb  they  derived  the  knoivledire  of  many 
of  the  arts  from  E;;ypt.  The  ancient  philolbphers  of 
Greece,  as  Pythagoras,  Th.ilcs,  and  Plato,  were  more 
dcv;;ieJ  to  the  cultivation  of  mathematical  and  adro- 
nomical  knowledge,  than  the  physical  fclcnces.  Some 
chemical  arts,  however,  were  not  unknoivn  to  this  ptople. 
The  alloy  of  metals  fonaed  at  Corinth  has  oeen  much 
celebrated.  Cinn  iDar  was  employed  in  fome  parts  of 
Greece.  Tychius  knew  the  art  of  tanning  leather'j 
Plato  has  delcrioed  the  procefs  of  filtration ;  Hippo- 
crates was  acquainted  with  that  of  calcination ;  Ga- 
len (peaks  of  dillillation  />er  defceiifum,  nnd  the  word- 
embic  is  mentioned  by  Diofcorides  a  long  time  before 
the  Arabic  particle  al  was  prefixed  to  it.  According 
to  Athenasus,  there  was  a  manufactory  of  glafs  eilabhlh- 
ed  at  Lelhos.  Democritus  of  Abdera  prepared  and 
examined  the  juices  of  plants  :  Ariftotle  and  Theo- 
phrallus  treated  of  Hones  and  of  metals.  19 

The  Plicenicians  are  fpoken  of  as  being   acquainted  P'lccn'ci' 
^vith  the  making  of  glafs,   and  the   celebrated   Tyrian  *""• 
purple  was  found  among  this  people.       They  ivere  alfo 
(killed  in  the  working  of  metals  and  other  mineral  fub- 
llances.     The  Periians  are  faid  firll  to  have  dillinguilhed 
the  metals  by  the  names  of  the  planets,  ^vhich  they  re- 
tained for  many  centuries.  20 
Anongthe  Chinele,   if  we   may  believe  their  hifto-*-'''"'*^; 
rians,  many  chemical  arts  were  known  from  the  earliell 
ages  :  they  were  acquainted   with  nitre,    borax,  alunn, 
gunpowder,  verdigris,  mercurial  ointments,  fulphur,  and 
colouring  matters  ;    nor   were  the  arts  of  dyeing  lineiv 
and  filk,  paper-making,    manufadluring  of  pottery  and' 
ptorcelain,  unknown.      They  were  Ikilled  in  the   art  of 
alloying  metals,   and  in   the   working  of  ivory  and  of 
horn.      From  the  early  knowledge  which  the   Chinefe 
poflefled  Ckf  thefe  arts,  they  have  been  fuppofed  by  fome 
to  have  been  a  colony  from  Egypt.                                             j-. 

The  wars  in  which  the  Romans  were  ahnoft  connant-R.oinaijj,- 
ly  engaged,  and  the  fpirit  which  prompted  them  to  mi- 
litary alTairs,  gave  them  neither  time  nor  talle  to  culti- 
vate and  improve  the  arts  of  peace.  Cicraiitry,  there- 
fore, appears  to  have  been  little  kno^ai  among  that  peo- 
ple.. Petronius  indeed  fpeaks  of  malleable  glafs,  which 
was  prefented  to  Crefar ;  and  the  fame,  or  a  fimilar  faft,. 
is  mentioned  by  Pliny  with  regard  to  Tiberius.  But 
this  art,  it  appears,  was  long  knowii  before  the  time  of 
the  Romans. 

To  us  it  may  appear  fomewhat  fingular,  that  che- 
miltry,  now  of  fuch  univerfal  importance  to  mankind, 
fliould  be  indebted,,  in  fome  meafure,  for  its  origin  as  , 
an  art,  and  for  fome  part  of  its  progrets,  to  one  of  the 
lefs  noble  or  generous  of  the  human  paiTions.  Yet,  in: 
its  early  dawn,  it  was  cultivated  by  men  who  were  in- 

ftigated 


and  fometimes  to  the  Greek  word  j;»^«,  Tvhich  fignifies  liquid,  becaufe  the  art  was  at  firft  applied  in  the  prC'*- 
paration  of  liquids ;  and  fometimes  to  the  Greek  verb  pf^w  "  to  pour  out,"  becaufe  chemjitry  is  the  art  of  fi^g 
metals. 
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Intrwluc-  ffigated  by  avaiice  to   profecute  and  ftudy  it.     Aoout 
,^    "'"'"•     .  the   loth  century,    or   perhaps   earlier,    a  fet   of   men 
arofc,  and  continued  to  flourilh    till  the  i6th,  who  af- 
jj        fumed  by  way  of  diflindion,  the  name  of  aklicinifls. 
The  alche-  that  is,  the  clsemijls,  becaufe  they  confidcred  themielves, 
nuns.  ojj  account    of  the    knowledge    they    pofleiTed,     more 

highly  favoured  than  the  reft  of  mankind.  It  was 
natural  enough  for  men  who  obferved  the  remark- 
able changes  produced  by  chemical  aftion,  to  be 
rtruck  with  their  effedls ;  and  overlooking  the  varia- 
tions and  differences  in  the  refult  of  their  opera- 
tions, \vhich  were  the  conl'equences  of  partial  or 
inaccurate  obfervation,  to  flatter  themfelves  that  their 
power  over  the  fubftances  on  \vhich  they  operated, 
iVas  only  limited  by  their  wilh.es.  Hence,  perhaps, 
originated  all  the  extravagances  and  follies,  limilar  in- 
deed to  thofe  of  fpeculators  and  projeftors  of  e\'ery 
age,  with  which  the  hiftory  and  works  of  the  alche- 
mirtical  writers  are  filled.  Many  of  the  alchemifts,  it 
is  not  improbable,  were  the  dupes  of  their  own  igno- 
rance and  credulity  ;  but  many  more,  there  is  little 
doubt,  took  advantage  of  the  ignorance  and  barbarity 
which  prevailed  in  the  dark  ages,  during  which  period 
they  chiefly  flouriftied,  and  impofed  on  the  weaknefs 
and  credulity  of  mankind. 

It  was  one  of  the  firft  principles  among  the  alche- 
mifts, that  all  metals  are  compofed  of  the  fame  in- 
gredients, or,  that  the  fubftances  which  enter  into 
the  compofition  of  gold,  are  found  in  all  metals,  but 
mixed  with  many  impurities,  from  which,  by  certain 
procefles,  they  might  be  freed.  The  great,  the  conftant 
objeft  of  all  their  labours  and  refearches  }vas  the  dii- 
covery  of  a  fubftance  pofleiTed  of  the  wonderful  pro- 
perty of  converting  the  bafer  metals  into  gold,  which, 
on  account  of  its  fcarcity  and  durability,  is  more 
valued  and  efteemed  than  the  other  metals,  which  are 
more  abundant,  and  generally  more  ufeful.  This  ce- 
2^  lebrated  fubftance  was  denominated  the  philofopliers 
Philofo-  ftone ;  and  thofe  who  were  fo  fingularly  fortunate  as  to 
phers  ftone.  aj-coj^p^Q,  tliis  ^x^^X.  difcovery,  or  thofe  to  whom  it 
was  imparted  by  others,  were  regarded,  as  might  na- 
turally be  expeiiled,  as  the  peculiar  favourites  of 
heaven.  When  they  were  in  pofieflion  of  this  grand 
fecret,  they  were  ranked  among  the  higheft  order  of 
alchemifts,  and  then  afl'unied  the  name  of  adepts ;  and 
thus  initiated,  they  profelfed  themfelves  matters  of  the 
enviable  fecret  of  tranfmuting  or  changing  metals  of 
inferior  value,  into  gold. 

But  the  adepts  never  feem  to  have  thought  of  en- 
riching themfelves  by  their  great  difcoveries.  They 
were  too  generous  to  monopolize  the  wealth  of  the 
world.  They  accordingly  offered  their  fervices  to 
others,  and  liberally  propofed  to  communicate  the 
fruit  of  their  labours  for  a  moderate  re^vard.  The 
ambitious  man  to  procure  riches,  that  he  might  in- 
creafe  his  power,  and  the  opulent  man  to  add  to  his 
wealth,  eagerly  fought  after,  employed,  and  encouraged 
them  in  the  profecution  of  their  extravagant  fchemes. 
They  were  therefore  kept  in  the  pay  of  princes,  to 
fill  and  repair  their  exhaufted  treafuries,  and  of  great 
men  who  afpired  after  boundlefs  wealth.  Thefe  flat- 
tering hopes,  it  may  well  be  fuppofed,  were  never  re- 
alized. The  rich  profpeft  fled  before  them,  and  the 
golden  prize  which  they  often  fuppofed  was  juft  within 
their  reach,  eluded  their  eager  grafp.  The  magni- 
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tude    of    the    plan,    however,    fired   the   Imagination,  Inti'oJatfj 
and  produced  lomething  like  conviction  in  the  imnd,      ''°"- 
of   the    poftibility,    and    even   certainty,    of  obtaining         ' 
the  objed  of  all- their  v.ilhes  and  all  their  laboius.  With 
unabating  ardour,  with  unexampled  afliduity,  they  pur- 
fued  their  refearches,  perfuadiug  themfelves  and  their 
employers,  that  they  ^vere  on  the  point  of  being  foon 
in  poiTellion  of  unlimited  wealth. 

But  the  alchemifts  beholding  man  by  anticipation 
pofiefl'ed  of  immenic  riches,  faw  that  fomething  more 
was  requifite,  that  he  might  be  fecured  in  the  unin- 
terrupted enjoyment  of  them.  Experience  fatally  taught 
them,  that  the  feeble  frame  of  man  was  liable  to  the 
pains  and  languor  of  difeafe ;  that  gold  and  filver 
could  neither  prevent  the  fit  of  a  fever,  nor  give  to  the 
pofleflor  the  blefiings  of  conftant  health.  Thus  ano- 
ther moft  defirable  objeft  was  held  up  to  view,  and 
deluded  their  diftempered  minds  into  the  falfe  hope  of 
attaining  it.  This  was  the  famous  panacea,  or  uni-  Univerfai 
vtrfal  medicine,  which  was  to  cure  all  difeafes ;  and  medxine. 
net  only  to  cure,  but  abfolutely  to  prevent  their  oc- 
currence. Thus  fortunate  in  the  enjoyment  of  vaft; 
riches,  thus  blefled  with  unbroken  health,  the  defires 
of  man  were  yet  unfatisfied.  Another  feeming  evil 
ftill  remained,  which  was  naturally  to  be  dreaded  as 
the  deftroyer  of  tliis  fancied  fcene  of  apparently  per- 
fect felicity.  The  melancholy  refleftion,  that  it  was 
limited  by  the  fliort  fpan  of  human  life,  roufed  the  al- 
chemifts again  into  exertion,  and  produced  new  efforts 
of  ingenuity  in  their  labours,  to  fecure  to  man  ex» 
emption  from  the  common  lot  of  mortality.  In  inla- 
gination  they  had  difcovered  the  means  of  prolonging, 
life  at  plealure  to  an  indefinite  length,  of  refciung 
man  from  the  grave,  and  of  making  him  immortal 
upon  eaith. 

Such  iTere  the  extraordinary  views  and  purfuits  of 
the  alchemifts.  The  exadl  period  of  the  origin  of  this 
ftudy  is  unknown  j  nor  can  it  now  be  afcertained  what 
progrefs  it  had  made,  or  indeed  whether  it  was  at  all 
cultivated  among  tlie  ancients.  Julius  Firmicus  Ma- 
ternus  is  the  firll  hiftorian  who  mentions  this  ftudy  as- 
well  known  in  his  day  •,  and  the  period  when  he  flou- 
riflied  was  about  the  beginning  of  the  4th  century. 
A  lubfequent  author,  ^neas  Elafius,  who  lived  in  the 
following  century,  alfo  makes  mention  of  it :  and  Sui- 
das  defines  the  term  by  informing  us,  that  it  is  the  art 
of  making  gold  and  filver.  Dioclefian,  he  fays,  pro- 
hibited ail  chemical  operations,  dming  his  perfecution 
of  the  Chriftians,  th.it  his  fubjecls  might  not  be  infti- 
gated  to  a-51s  of  rebellion  againft  him  by  the  formation 
of  gold.  In  fome  places  r  here  gold  is  waftied  down 
in  minute  particles,  by  brooks  and  rivulets  from  the 
mountains,  it  is  cuftomary  to  fulpend  the  Ikins  of  ani- 
mals in  the  ^vater,  by  which  means  the  particles  con- 
taining the  gold  are  detained ;  a  circumftance  from 
which  the  fabulous  ftory  of  the  golden  fleece  probably 
derived  its  origin.  Suidas,  however,  who  flouriftied 
in  the  l  oth  century,  is  not  entitled  to  any  high  degree 
of  ciedit,  efpecially  as  the  ancient  authors  are  wholly 
filcnt  as  to  the  fubjecl  of  alchemy. 

It  is  from  the  phyficians  of  Arabia  that  we  ob- 
tain the  moft  fatisfaflory  evidence  concerning  al- 
chemy. Avicenna,  who  lived  in  the  loth  century, 
is  faid  to  have  written  on  this  fubjeft,  according  to 
one  of    his    own  difciples,    who  likewife  takes  notice 

of 
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of  rofc -water  and  fome  other  chemical  preparations  ; 
and  ill  the  I  2th  century  we  find  the  cultivating  an  ac- 
quaintance \vidi  the  chemills  recommended  to  pliyficians. 
Another  Arabian  writer  fays,  that  the  method  of  pre- 
paring rofe-v,ater,  &c.  vvas  at  that  lime  well  under- 
ilood.  Thefe  proofs  of  the  exiltence  of  alchemy  a- 
ir.ong  the  Arabians,  and  particularly  from  tlie  particle 
yjl  prefixed  to  it,  have  induced  (bme  to  conclude,  that 
the  do61riiie  of  the  tranlmutation  of  metals  firll  ori- 
j^inaled  with  the  Arabians,  which  the  crufades  were 
inftrun-.c-ntal  in  introducing  into  Europe,  as  %vell  as 
the  rapid  conquells  of  the  Ara';ians,  in  Europe,  Alia, 
and  Africa.  At  that  period  Europe  was  in  a  rtate  of 
the  utmoil  burbarity,  owing  to  the  incuriions  of  the 
norchcni  nations ;  but  fonie  of  the  fcienccs,  among 
which  alchemy  was  comprehended,  were  happily  re- 
vived by  the  Arabians  ;  and  about  the  middle  of  the 
17th  century,  the  extravagance  of  fuch  as  were  the 
profelTors  of  alchemy  arrived  at  its  greateft  height. 

It  appears  that  the  alchcmills  began  to  be  ertablilL- 
ed  in  the  well  of  Europe,  as  early  as  the  ninth  cen- 
tury ;  and  between  the  eleventh  and  fifteenth  cen- 
turies, this  ftudy  was  in  its  moil  flourilhing  ilate.  A- 
mong  the  principal  alchemills  who  flouriilied  during 
this  period,  and  who  were  dillinguiilied  for  their  dil- 
coveries  and  writings,  were  Albeitus  Magnus,  Roger 
Eacon,  Arnoldus  de  Villanova,  and  Raymond  Lully. 
'J'hcy  all  lived  in  the  13th  century.  Albertus  Magnus 
ivas  a  Dominican  monk  of  Cologne,  and  was  regarded 
by  his  coteraporaries,  no  doubt  on  account  of  his  ilu- 
dies,  as  a  magician.  He  ^vas  bom  in  the  year  1  205, 
and  died  in  1 280.  He  left  numerous  works,  one  of 
the  moll  curious  of  which  is  a  treatile  entitled  De  Al- 
ehemia,  which  exhibits  a  diilin£l  view  of  the  ilate  of 
chemiili-y  at  the  time  he  lived.  Roger  Bacon,  ano- 
ther monk,  was  born  in  the  county  of  Somerfet  in 
England,  in  I  21 4,  and  died  in  1294.  He  was  cele- 
brated for  many  ingenious  inventions  and  diicoveries 
in  chemillry  and  mechanics.  Among  thefe  are  men- 
tioned the  camera  obfcura,  the  telefcof>e,  and  gunpow- 
der. His  works  difcover  ailoniihing  fagacity  and  acute- 
5iefs,  and,  confidering  the  age  in  which  he  lived,  are 
compofed  with  no  fmall  degree  of  elegance  and  con- 
cifertefs.  Some  of  them,  however,  beaiing  the  cha- 
rnfter  of  the  limes,  are  myilical  and  obfcure.  Ar- 
iioldus  de  Villanova,  was  a  native  of  Languedoc  in 
Trance,  and  was  born  about  the  year  I  240.  He  has 
mentioned  the  mineral  acids,  and  joined  to  his  chemi- 
cal iludies  exteniive  knowledge  in  medicine.  His 
u-ritings  are  diilinguilhed  by  all  the  obfcurity  of  the 
;<lchemiftical  authors.  Raymond  Lully,  whole  reputa- 
tion raifed  him  to  the  rank  of  atiefit,  was  bom  at  Bar- 
celona in  I  235.  He  wrote  on  ftrong  waters  and  nie- 
taLs.  His  lail  mil  and  teftament  is  one  of  the  moil 
cclebi-ated  of  his  w  ritings  ;  and  thefe  are  not  lefs  obfcure 
than  thofe  of  his  cotemporaries. 

About  the  end  of  the  14th  century,  Bafil  Valentine, 
a  German  Benedicline  monk,  wtls  the  firll  who  for- 
mally applied  chemillry  to  medicine.  He  was  the 
original  difcoverer  of  many  of  the  virtues  of  antimonial 
medicines  •,  and  in  his  celebrated  treatife  on  antimony, 
entitled  currus  Iriumphali.r  anlimonii,  are  found  many 
preparations  ivhich  have  fince  been  announced  to  the 
Tvorld  as  new  difcoveries.     About  the  fame  time  lived 
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Ifaacus    Hollandus,    whofc    T\-orks   lia^-e    bccrj    greatly    Introtluc. 
commended  by  Boerhaave.  ,     """'     . 

In  the  beginning  of  tlic  i  6th  century  arofc  Paracel-        ^^ 
fus,  one  of  the  moll  extraordinary  men  who  ever  lived.  Paracelfiw 
He  was    born    in   I493,  near  Zurich  in   Sn-itzerland. 
Of  a  bold  and  enterprifing  fi.irit,  he  defpilcd  the  com- 
mon rules  of  condutl   by  u'hich  men  arc  ulually  guid- 
ed.     By  this  means  he  railed  his  repntation  to  a  great 
height  ;  lie  became  an  enthufiail  in  cheniilhv,  and  in 
the  application  of  I'ubilanccs  prepared  by  chemical  pro-         17 
ceiTes  to  the  cure  of  difeafes.     He  was  the   firll   public  »lie  firft 
teacher  of  chemillry  in  Europe,  haviiig  been  appointed  P"'''-'^ 
to  deliver  lectures  on  that  lubjefl   in  the  city  of  Bafil  ;    v-njinrv 
but  his  rellleis  fpirit  did  not  permit  him  to  remain  long 
in  this  lituation.      In  two  years  he  was  involved  in  a 
quarrel   ^sith  the  raagiilrales,  from  ^vhom  he  had  re- 
ceived his  appointment,  and  he  left  the  city.   -Defpi- 
fing  the  common  principles  of  medical    pratlice,  and 
having    performed  fome  wonderful    cures    by  the  free 
ufe  of  opium  and  of  mercury,  he  thought  he  had  dil- 
covered  the  univeri'al  medicine,  and  promiied  immor- 
tality  to  himfelf   and   to  his  patients.      But  ^\hile  he 
thus  made  fuch  flattering  promifes,  his  own  fate  was 
a  fad  proof  of  the  futility  and  abfurdity  of  his  doiblrine. 
For  after  an  almoft  uninterrupted  courle  of  debauchery, 
having  wandered  a  great  part  of  his  life  from  place  to 
place,  he  died  at  an  inn  in  Saltzburg,  in  the  48th  year 
of  his  age. 

A  great   number    of   medical    praclitioners,    in   the 
courfe    of   the    1 6th  century,  adopted  and  propagated 
the   principles  of  Paracellus.      Among  the  moll  diilin- 
guilhed of  thefe  was  Van  Helmont,  a  man  of  confidera- 
ble  genius,  ivho  was  born  in  the  year  1577.   Many  of  the 
followers  of  Paracellus  were  greatly  devoted  to  the  iludy 
of  chemillry;  and  this,  with  the  abfurd  and  unprinci-         *^ 
pled  conduit  of  their  mailer,  tended  not  a  little  to  brine  '^'^'.'*'"^ 
the  views  and  fpeculations  of  the  alchemills  into  dilre- 
pute.     Chemillry,  now  freed  from  the  trammels  of  al- 
chemy, confifted  only  of   a  number  of   detached,  un- 
connected  fafts.      To  bring  thefe  fa6ls  together  in  one 
point  of  view,  and  to  arrange  them  into  claffes,  fo  that 
the  knowledge  of  them  might  be  applied  to  ufefijl  pur- 
pofes,  and  to  thofe  objecls  to  ^vhich  future  refcarches 
might  be  advantageoufly  direcled,   were  now  wanted. 
This   tafk  was   accomplillied   by  Beccher,  who  diitin- Clieniiilry 
guidied   himfelf  by  the  extent  of  his  views.  In   a  work  afl"iimc5  the 
entitled,  P/ii/Jica  fiibtefranea,  which  was  publillicd  at '"I^'"  "*"  * 
Frankfort  in  the  year  1669.     'J'his  ^vas  the  firll  dawn  ^"^"*^^' 
of  chemical  fcience,  and  the  publication  of  Becchcr's 
work  formed  an   important  lera   in  the   biliary  of  its 
progrefs.  ...  30 

In  taking    a  retrofpeflive  view  of   the    progrtfs  of  DifcuverieS 
chemillry,    previous  to   the    publication    of    Bcccher's  '  'he  al- 
work,  we  find  that  a  great  number  of  important  facts'^ ''■""^'• 
had    been  difcovered   and  colleclcd.     To  the  clafs  of 
acids,  the  fidphuric,  the  nitric,  and  the  muriatic,  were 
added  ;  the  alkalies  ivere  better  knouii,  and  the  % olatile 
alkali  \vas  obtained  from  fal  ammoniac  by  Bafil  Valen- 
tine, by  decompofing  it  by  means  of  foda  or  potafs  •, 
the  fulpliate  of  potafs  prepared  in  three  or  four  dilTerent 
ways,  received   as  many  different  names  ;  the  nitrate  of 
potafs  was  called  nitre,  a  name  which  vsas  formeily  ap- 
plied to  foda  ;   Sylvius  difcovered  the  muriate  of  potafs, 
whicji    he  denominated    digellive    fait  j    and  Glauber, 
,3^  ^he 
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tile  fulpiiatc  of  foda,  to  which  he  gave  the  name  won- 
e/cr/u/Jh//,  though  better  known  by  the  name  of  Glau- 
ber's lalt,  by  wliich  it  is  ftill  diilingiiillied.  Some  of 
the  earthy  falts  began  to  be  known  about  this  period, 
and  among  others  the  muriate  of  lime,  which  received 
the  name  of  fixed  fal  annnoniac. 

The  earths  themfelves  were  alfo  better  known  ■,  lime 
xvater  was  prepared,  and  lorae  of  the  alkaline  fulphu- 
rets  were  pointed  out  and  examined. 

The  properties  of  fome  of  the  metallic  falts  were  ftu- 
died  and  examined  •,  the  nitrate  of  iilver,  under  the  name 
and  font!  of  cn/J'ti/s  of  Diann,  and  of  /apis  iufernalis  ; 
tlie  muriate  of  filver,  under  that  of  /una  cornea.  The 
two  muriates  of  mercury  v/ere  dtfcribed,  and  employed 
for  various  purpofes.  The  red  precipitate,  arcanum 
cora//uiutn,  facc/iarum  faturni  or  fugar  of  lead,  the  but- 
ter of  antimony,  and  the  powder  of  algaroth,  were  either 
difcovered,  or  their  properties  more  attentively  invefli- 
gateu  .and  afcertained. 

During  this  period  alfo,  tlie  diftiniSllon  was  made  be- 
tween tire  brittle  and  the  dudile  metals.  Bifmuth,  zinc, 
antimony,  and  even  arlenic  itlclf,  ivere  obtained  in  a 
metallic  ftate.  A  number  of  oxides,  fome  metalhc  dyes, 
fulminating  gold,  turpith  mineral,  the  faline  precipitates 
of  mercury,  or  the  mercurial  oxides  of  different  colours, 
minium  and  litharge,  colcothar,  the  iaifron  of  Mars,  and 
ttiaphorctic  antimony,  were  difcovered,  and  their  prepa- 
lation  iuliiciently  defcribed. 

During  this  period,  the  preparation  of  oils  by  diftil- 
huion  commenced,  and  the  dirtiriclion  was  made  between 
^•olatile  and  empyreumatlc.  Ethers  were  difcovered, 
and  the  fpirit  of  ^vine  was  well  known  by  the  fame  name, 
alcohol,  which  it  at  prelent  bears. 

But  however  extravagant  it  may  ieem  to  us,  the  hif- 
tory  of  the  alchemifts  is  inflrudive,  as  it  affords  a  ufe- 
ful  leflon  to  moderate  our  expeitations  in  the  purluit  of 
knowledge,  and  to  reftrain  them  \vithin  the  bounds 
which  the  Almighty  has  prefcribed  as  the  range  of  our 
inveftigations  ;  for  of  the  knowledge  and  of  the  power 
of  man,  as  well  as  of  that  of  the  natural  elements,  he 
has  probably  fixed  the  limits,  and  laid.  Hitherto  Ihalt 
thou  come,  but  no  farther.  This  hiftory  is  inllruftive 
alfo,  as  it  prcfents  a  fingular  and  extraordinary  feature 
in  the  hitlory  of  mankind  ;  but  it  is  immediately  ufe- 
ful  to  our  prefent  purpofe,  as  it  Ihows  us  the  commence- 
ment of  chemical  relearches.  It  is  true,  chemiilry  in 
in  the  hands  of  the  alchemills,  like  every  other  depart- 
ment of  knowledge  during  the  dark  ages,  was  involved 
in  myftery,  and  the  knowledge  of  it  communicated  in  a 
barbarous  jargon,  to  be  underlfood  only  by  the  initi- 
ated, and  fcarcely  to  be  decyphered  and  comprehended 
at  the  prefent  day,  with  the  affiftance  of  the  extenfive 
knowledge  of  chemical  fa£ls  which  we  now  poffefs. 
But  not\nthftanding  the  extravagance  of  the  objefts 
they  purfued,  the  means  they  employed  were  ufeful  to 
the  progrefs  of  chemillry.  By  their  incelTant  labours, 
difcovery  was  added  to  difcovery,  fafls  were  multiplied 
on  fafts,  but  thefe  were  unaccompanied  with  any  regular 
train  of  refearch  or  reafoning. 

But  notivithllanding  thefe  importantdifcoveries,itmay 
a-ppear  furprifing  that  they  were  not  more  numerous. 
The  alchemills  had  laboured  inceffantly  in  chemical  pur- 
fuits  for  near  a  thouiand  years,  and  with  all  the  zeal  and 
ardour  of  enthufiafts ;  the  labour  of  whole  lives  was  ex- 
habited,  and  imm^nfe  fortunes  were  dilfipated   in  en- 


deavouring to  obtain  the  grand  objeft  of  all  their  re- 
fearchcs.  Confidcring  the  long  period  during  wiiich 
they  llouriflied,  and  the  numbers  who  were  emplovid 
in  thefe  purluits,  there  is  indeed  room  for  wonder,  (hat 
they  be(]ueathed  to  the  firll  fcicntific  inquirers  fo  fmall 
a  flock  of  chemical  knowledge.  But  the  fpirit  which 
privailed  among  the  alchemirts  was  direiRly  hollile  to 
the  free  communication  and  accumulation  of  know- 
ledge. The  prominent  feature  of  the  clwrafter  of  the 
alchemills  was  fecrecy.  This  indeed  was  cloftly  con- 
nefted  with  the  nature  of  the  objefl,  to  attain  which, 
all  their  purfuits  and  inquiries  were  direfted ;  and  fo 
ftrongly  was  this  imprelVed  upon  their  minds,  that  they 
believed,  or  pretended  to  believe,  that  the  dreadful 
wrath  of  heaven  would  fall  on  him  who  ihould  prefume 
to  difclofe  to  any,  but  to  the  initiated,  the  lecrets  of  the 
art.  That  fpirit,  which  arole  from  motives  of  avarice 
and  felf-conceit,  became  at  lail  one  of  the  leading  prin- 
ciples of  their  condufl.  With  fo  great,  fo  important 
an  objeft  in  view,  as  the  diicovery  of  the  means  of  put- 
ting themfelves  in  pofleffion  of  unlimited  wealth,  it  is 
little  to  be  wondered  at,  if  they  Ihould  carefully  conceal 
from  the  world,  and  even  fi-om  each  other,  the  fteps  in 
the  progrefs  which  led  to  the  accomplifliment  of  this 
end.  I'hus,  all  their  proceffes  were  carried  on  in  pri- 
vate, all  their  difcoveries  were  kept  iecret.  In  their 
pretended  communication  of  knowledge  mth  each  other, 
they  employed  certain  iigns  and  figures,  and  aflumed  a 
myllericus  mode  of  writing,  that  they  might  be  imder- 
llood  only  by  adepts,  and  might  be  totally  unintelligible 
to  the  rett  of  mankind. 

Confidering  this  fpirit,  and  the  charaifler  which  dif- 
tinguilhed  the  alchemills,  it  was  fcarcely  to  be  expect- 
ed that  they  Ihould  reveal  to  the  world,  either  by 
fpecch  or  writing,  difcoveries  which  molt  of  them  pro- 
bably believed  were  to  be  of  fuch  vail  benefit  to  them- 
felves. And  in  this  view,  we  Ihould  rather  be  furprifed 
that  any  of  their  proceffes  were  ever  made  known. 
Bnt  here  vanity,  and  even  avarice,  probably  had  con- 
fiderable  influence  in  calling  forth  what  they  pretend- 
ed was  an  account  of  their  attainments  and  difcoveries. 
Some  of  the  alchemills,  perhaps  by  means  of  trick  and 
impollure,  had  acquired  a  high  reputation  for  know- 
ledge, and  had  impofed  a  belief  on  many,  that  they 
were  actually  in  polTelhon  of  the  philofopher's  flone. 
They  were  therefore  fought  rffter,  and  often  received 
great  rewards  for  their  labour,  in  proving  the  effedls, 
or  trying  the  fuccefs  of  this  wonderful  agent.  To  be 
thus  employed  was  perhaps  the  objedl  of  many  in  the 
publication  of  their  works.  But,  at  the  fame  time,  they 
cautioufly  avoided  revealing  their  knowledge,  by  em- 
ploying myflerious  and  metaphorical  language.  Thus 
we  may  account  for  the  impenetrable  obfcurity  and 
numerous  abfurdities  which  charafterized  their  writ- 
ings. 

In  this  vie^v,  therefore,  of  the  charadler  of  the  al- 
chemills, it  is  not  to  be  expefted  that  the  ftore  of 
chemical  faffs  could  be  very  ample  from  their  la- 
bours. And  indeed,  confidering  the  caution  with 
which  they  concealed  and  carried  on  all  their  proceffes, 
it  is  not  improbable  that  many  important  dilcoveries 
were  never  announced  by  the  firll  obiervers  ;  for  the 
very  appearance  of  any  thing  new  or  unexpedled,  would 
fiatter  their  hopes  that  they  had  advanced  another  flep 
toward  the  attainment  of  their  objefts,  and  that  the  next 
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vould  put  them  in  full  pofleflion  of  it.  Thus,  fuch  a 
dilcoveiy  would  be  held  inviolably  fecret,  and  in  this 
way  it  might  be  loll  for  ever. 

We  have  already  mentioned,  that  the  work  of  Bec- 
cher  gave  the  firlt  fcientific  form  to  chemical  know- 
ledge. This  appeared  about  the  middle  of  the  fcven' 
teenth  century,  when  the  light  of  kno^vledge  began 
to  ipread  over  Europe,  and  chemiftry  received  its 
Ihare.  The  fads  which  had  been  accumulated  by  the 
labours  of  the  alchemills,  and  to  which  Beccher  had 
given  a  fyllematic  form,  were  ilill  farther  methodized 
and  extended  by  his  pupil  Stahl.  Indeed,  To  much 
was  done  by  the  latter,  in  Amplifying  and  improving 
the  theory  of  his  mailer,  that  it  was  afterwards  deno- 
minated from  his  name  the  Stahlian  or  phlogiJUc  theory. 
This  theory  was  then  received  and  adopted  by  all 
chemifts,  and  continued  to  flourilh  for  more  than  half 
a  century. 

After  the  middle  of  the  feventeenth  century,  tlie  cfta- 
blilhment  of  philofophical  focieties  in  Europe  greatly 
contributed  to  the  diftufion  of  knowledge.  It  was  about 
this  time  that  the  academy  of  fciences  was  eftablilhed 
in  France,  and  fome  of  it5  membeis  role  high  in  re- 
putation by  their  experiments  and  dilcoveries  in  che- 
niillry.  The  royal  focicty  of  London  was  alfo  found- 
ed about  the  fame  period  ;  but  its  members,  after  the 
example  of  Newton,  were  more  occupied  in  mechani- 
cal philofophy,  and  paid  lefs  attention  to  chemical 
fcience.  It  ivas  not,  ho^vever,  entirely  overlooked. 
Newton  himfelf  threw  out  fome  important  hints,  and 
took  fome  general  views  of  chemical  phenomena  j 
Boyle,  along  with  his  refearches  in  mechanical  philo- 
fophy, profecuted  the  fludy  of  chemiftry  5  and  the  ex- 
periments of  Hooke  and  Mayow,  on  the  nature  of  com- 
buftion  and  refpirable  air,  difcover  a  high  degree  of 
fagacity  and  Ikill  in  their  inveiligations. 

Towards  the  middle  of  the  eighteenth  century,  the 
ftudy  of  chemiilry  became  general,  and  even  falhion- 
able,  in  France.  Before  this  time  Homberg,  Geoffroy, 
and  Lemery,  had  dillinguilhed  themfelves  by  their 
chemical  experiments  and  difcoveries.  Among  thefe 
Geoffroy  is  flill  defervedly  celebrated  for  his  inven- 
tion of  the  tables  of  chemical  affinities,  an  ingenious 
method  of  exhibiting,  at  one  view,  the  principal  re- 
fults  of  experiments  in  this  fcience.  Thefe  tables  ivere 
afterwards  improved  by  feveral  chemills,  but  efpecially 
by  Rouelle,  VVenzel,  and  Bergman. 

But  the  dilcovery  of  Dr  Black  formed  one  of  the  mod 
important  neras  in  the  hiftory  of  this  fcience,  and  gave 
a  new  and  unexpefted  turn  to  the  views  of  chemifts. 
It  was  the  objedl  of  Dr  Black's  refearches  to  difcover 
the  caufe  of  the  remarkable  change  which  a  piece  of 
limeilone  undergoes  when  it  is  calcined  or  burnt,  and 
to  point  out  the  reafon  of  the  great  difference  of  the 
properties  of  this  fubllance  in  its  different  flates ;  and 
his  inveiligations  were  crowned  with  fuccefs.  For, 
in  the  year  1755,  he  afcertained  that  thefe  changes 
were  owing  to  the  combination  or  feparation  of  a  pe- 
culiar kind  of  air,  different  in  its  properties  from  the 
air  of  the  atmofphere.  When  this  air  is  combined 
with  lime,  it  is  in  the  mild  ftate,  or  the  ilate  of 
limeilone  :  ^vhen  this  air  is  driven  off,  which  is  the 
procels  of  calcination  or  burning,  the  limeilone  has 
changed  its  properties ;  it  is  reduced  to  the  caullic 
ilate,  and  has  loft  co^fidcrably  of  its  weight ;   and  this 
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lofs  of  weight,  Dr  Black  proved.  Was  exactly  tqunl  to  Introdvic- 
the  weight  of  the  air  which  had  been  driven  off.  To  """•  .. 
this  air  Dr  Black  gave  the  name  al  fixtd  air  ;  becaute, 
when  united  to  the  lime  and  other  fubllances,  with 
which  it  enters  into  combination,  it  is  in  a  fixed  Ilate. 
This  dilcovery,  one  of  the  moll  important  in  chemiilry, 
opened  a  new  field  for  invelligation  ;  lor  it  had  not 
been  once  fufpefted,  that  aerial  lubftances  iormed  com- 
binations with  folid  bodies. 

From  this  time,  the  progrefs  of  chemiftry  was  ra- 
pid and  brilliant.  Fails  and  dilcoveries  were  daily 
multiplied,  and  a  fpirit  of  enthufialm  for  the  lludy  burll 
forth,  and  was  diffultd  far  and  wide.  In  the 
1774,  Dr  Priellley,  who  had  contributed  largely  tOpjrt,int  diu 
the  ftock  of  chemical  knowledge,  dilcovcred  pure  or'-''>''"^5- 
vital  air,  and  that  this  air  only  was  fit  for  the  purpofes 
of  relpiration  and  combuftion.  In  the  year  178 1  Mr 
Cavendilh,  another  ingenious  Englilh  chemift,  proved 
that  water  is  not  a  fimple  element,  but  that  it  is  com- 
pofed  of  pure  or  vital  air,  and  inflammable  air;  or, 
in  chemical  language,  of  oxygen  and  hydrogen. 

But,  previous  to  this  time,  two  chemills  had 
peared  in  Sweden,  had  dillinguilhed  themfelves 
their  zeal,  ingenuity,  and  indefatigable  indullry,  and 
had  merited  and  obtained  the  highell  reputation  for 
the  valuable  dilcoveries  which  they  had  made  in  clie- 
mical  fcience.  Thole  who  are  at  all  acquainted  with 
the  hillory  of  chemiilry,  need  not  be  told,  that  thefe 
celebrated  names  are  thofe  of  Bergman  and  Scheele  ; 
names  which  will  not  be  forgotten  as  long  as  modefty, 
candour,  and  truth,  are  honoured  and  relpeclcd  among 
mankind. 

In  the  mean  time,  the  French  chemifts  were  not  idle. 
The  celebrated  Lavoilier,  in  conjunction  with  fome  of 
his  philofophical  friends,  confirmed,  by  the  moll;  deci- 
five  experiments,  the  truth  of  Mr  Cavendifli's  difcoverv 
of  the  compolition  of  ivater,  which  ivas  now  received 
and  adopted  by  almoft  every  chemift.  The  fame  un- 
fortunate philofopher,  whole  bright  career  was  cut 
ftiort  by  the  horrors  of  the  French  revolution,  had,  pre- 
vious to  the  time  alluded  to,  enriched  cliemical  fcience 
with  many  valuable  and  important  fafts.  He  had. 
greatly  contributed  to  overthrow  the  phlogillic  theory, 
by  a  leries  of  accurate  experiments  and  oblervations  on 
the  calcination  of  metals.  It  had  now  become  a  que- 
ftion,  whether  metals,  during  the  proccfs  of  calcina- 
tion, gave  out  any  llibllance  •,  that  is,  whether  they 
contained  any  phlogillon  ;  and  Lavoifier  inconteltably 
proved,  that  metals  cannot  be  calcined,  excepting  in 
contaifl  wjth  pure  air,  and  that  the  calx  thus  obtain- 
ed was,  in  all  cafes,  exaflly  equal  to  the  weight  of 
the  metal,  and  the  quantity  of  air  which  had  difap* 
peared. 

Chemiftry,  by  its  rapid  and  unexampled  progrefs, 
had  now  fo  far  extended  itfelf,  and  had  accumulated  fo 
large  a  body  of  facls,  that  the  barbarous,  unmeaning, 
and  arbitrary  language  ;yhich  the  alchemifts  employed 
to  veil  their  myfteries,  and  part  of  which  had  been 
adopted  and  imitated  in  language  equally  obfcure  and 
arbitrary  by  the  earlier  chemills,  rendered  it  extremely 
di:hcult  to  be  acquiied  or  underftood.  This  was  loud- 
ly and  jurtly  complained  of,  but  the  difficulties  in  the 
way  of  remedying  it  fcemed  almoft  infurmountable. 
The  French  chemifts,  however,  undertook  the  arduous  Vcw  no. 
talk,  and  couiplttely  fucceedcd  in  their  labours.  To  mcncU- 
3Hz  tUefe  ■«■■=• 
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tliffe  illuilrious  philofopheis  wc  are  indebted  for  the 
preltT.t  l:uigo:;^L-  of  cliemiftrj-,  which  is  I'o  conllrufted, 
lliat  every  woid,  and  every  combination,  has  an  appro- 
priate  meaning,  and  is  intended  to  cxprels  the  nature 
and  conipoiition  of  the  iubilance  which  is  reprefeated 
It  is  to  this  improvement  in  its  language,  that  we  are 
to  afcribe  the  facility  and  precilion  ivith  wliich  the 
knowledge  of  chemilhy  can  now  be  communicated, 
and  which  has  undoubtedly  contributed  greatly  to  its 
general  diiruiion  and  cultivation.  And  if  tlicre  be  any 
ground  for  hope  of  its  luture  progrefs,  from  diltinguifh- 
ed  talents,  ardent  zea],  and  unccaling  indullry,  thofe 
who  are  nou'  engaged  in  the  lludy  of  tliis  fciencc,  give 
fair  pronide  of  a  rich  harvelf . 

Sect.  IV.   Of  the  Firfl  Principles  of  Bodies,  and  of  the 
Methods  ofjludijmg  and  arranging  them. 

4' 

"Elements  of      1 .  According  to  the  ancient  philofophers,  all  matter 

bodie*  a-  conlilled  of  four  principles  or  elements.  Thefe  were 
mong  the  fjre^  air,  water,  and  earth  5  and  this  opinion,  with  cer. 
tain  modifications,  feems  to  have  univerfally  prevailed. 
But  the  dikoveries  of  modern  chemillry  have  proved, 
that  three  of  thefe  elements,  at  leal^,.  are  compound 
fubrtances.  Fire  is  a  compound  of  light  and  heat  ;  air 
is  compofed  of  oxygen  and  azotic  gales;  and  water  con- 
fi!i»  of  oxygen  and  hydrogen. 

The  alchemilis,  not  fatisfied  \vith  this  divifion  of  the 
principles  ©f  bodies,   adopted  aEOther,   which  was  more 
appropriate  to  the  nature   of  their   labours  and  e.\peri- 
42         ments,  and  was  better  calculated  to  explain  the  appear- 
The  alche-  anccs  with  which  they  were  acrjuainted.     The  elements 
milts.  of  a]l  bodies,  according  to  their  theory, \\erefa!t,fu!phur, 

and  mercury:  and  thefe  were  long  known  among  the  al- 
chemifts  by  the  appellation  of  the  tria  prima.  Thefe  prin- 
ciples were  admitted  by  all  the  alchemillical  tvriters  till 
the  time  of  Paracellus,  who  alfo  adopted  tliem,  and  added 
two  more  to  the  number.  Thefe  five  elements  or  prin- 
ciples are  thus  charafterized.  Every  thhig  came  un- 
der the  name  oi  fall  ivhich  was  foluble  or  fapid  ;  all 
inflammable  fubftanccs  were  called  fulphur ;  and  every 
volatile  fubftancc,  which  flics  off  without"  burning,  was 
called  mercury  ox  fpirit.  What  was  liquid  and  infipid 
was  called  piilegm  or  water  ;  every  thing  that  was  dry, 
inlipid,  fixed,  and  infoluble,  was  called  earth,  or  caput 
mortuum.  The  two  laft,  -ivhich  were  added  by  Para- 
celfus,  are  the  water  and  earth  of  the  ancients.  Ac- 
cording to  the  original  theory  of  the  alchemifls,  all  bo- 
dies may  be  decompofed  by  fire,  and  refolved  into 
their  three  conftituent  principles.  The  mercury  or  fpirit, 
during  the  procefs  of  combuliion,  efcapes  in  the  form 
cf  fmoke  ;  the  fulphur  is  inflamed  ;  and  the  fait,  \vluch 
.J  was-  fuppofed  to  be  the  fixed  prhiciple,  remains  behind. 
IScccfcei's  But  Bcccher,   whom  we  have  already  mentioned   as 

elemrnis.  tjij.  Jounder  of  chemical  fcience,  perccixang  the  vague 
and  unfctlled  notions  of  the  alchemills,  with  regard  to 
the  principles  of  bodies,  generalized  and  fimplified 
f.ill  more,  the  chemical  fafts  which  were  then  known. 
According  to  his  theory,  all  bodies  confifled  of  earth 
and  v.ater.  Under  the  former  he  included  every  thing 
that  was  drv,  and  under  the  latter,  whatever  was  hu- 
mid. He  admitted  three  earthy  principles,  namely, 
the  fufible  earth,  the  inflammable  earth,  and  the  mer- 
curial earth.  The  firi^  was  the  principle  of  drynefs, 
of  infufibility  and  hardncfs.     The  fufible  earth,  com- 
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blned  with  ^vater,  compofed  an  acid,  which  was  call-  IiirtKtiic- 
ed  the  univeifal  acid.,  becaule  all  other  acids  o^ved  '"*"• 
their  properties  to  it.  The  inflanniiable  earth  was 
confidered  as  the  principle  of  combultlbility  ;  and  tlie 
mercurial  earth  was  the  principle  of  volatility.  The 
fufible  and  the  mercurial  earths,  with  water,  compofe 
common  fait ;  and  the  inflammable  earth,  with  the 
univerial  acid,  forms  fulphur.  The  metals  were  com- 
pofed of  thefe  three  earths  in  equal  proportions.  When 
the  mercurial  earth  was  in  iraall  proportion,  the  com- 
pound was  J/ one ;  when  the  fufible  was  in  greater  pro- 
portion, the  compound  was  precious  Jiunes ;  and  the 
compounds  are  the  colorific  earths,  when  the  -inflam- 
mable earth  is  in  the  greatell,  and  the  ftillble  in  tlie 
Imallell  proportion.  ^^ 

Tills  theory  of  Beccher  was  confiderably  modified  Stahi  a. 
by  liis  pupil  Stahl.  The  inflammable  earth  of  Bec- 
cher feems  to  have  been  changed  by  him  into  the  prin- 
ciple of  inflammability  or  fixed  fire,  which  he  dillin- 
guithed  by  the  name  of  phlcgijian.  He  admitted  the: 
univerfal  acid,  but  rejefted  the  mercurial  earth.  The 
number  of  elements  in  the  theory  thus  modified  by 
Stahl,  amounted  to  five.  Thefe  were,  air,  wa/er, 
phlogijlon,  earth,  and  the  univerfal  acid. 

This  mode  of  confidering  the  elements  of  bodies,  or 
their  firfl  principles,  and  of  admitting  fuch  atbitrary 
and  erroneous  diriintiions,  is  juftly  baniflud  from  che- 
mical fcience.  All  fubllaiices  are  fuppofed  to  be  fimple, 
which  liave  not  been  decompoled,  ivithout  regard  to  their 
primitive  elements  or  principles,  the  knowledge  of  which 
is,  perhaps,  beyond  the  reach  of  human  power  ever  to 
arrive  at. 

1.  To  acquire  the  knowledge  of  thofe  properties  of 
bodies,  inveitlgation  of  which  is  properly  included  un- 
der the  chemical  fcience,  t^vo  methods  are  employed  : 
The  one  is  the  method  of  analyfis  or  decompofition,  the 
other  is  that  of  fynthefis,  or  compofition.  By  the  one, 
the  dlflerent  fimple  fubflances  of  which  compound  bodies 
confifl,  are  feparated,  and  their  properties  individually 
examined  ;  by  the  other,  the  fimple  fubllances  arc  com- 
bined together,  and  the  properties  of  the  new  com- 
pound are  confidered  and  invefligated.  ^^ 

Different  kinds  or  modes  of  analyfis  have  been  admit-  Analjfis, 
ted  and  defcribed  bv  chemical  tvrlters.  Some  bodies, 
when  expofed  to  the  adion  of  heat  and  air,  undergo  a  to- 
tal feparation  of  their  component  parts.  This  is  called 
fpontaneous  ■i.x\i\-^'a%.  Thus,  fome  minerals,  and  all  ve- 
getable and  animal ,  matters,  when  they  are  deprived  of 
life,  in  favourable  circumftances  flowly  feparate  into 
their  component  parts  ;  and  in  the  fame  way  the  prin- 
ciples of  which  fome  liquids  are  compofed,  re-adt  on 
each  other,  and  fpontaneoully  feparate,  which  gives  an 
opportunity  of  invelligating  the  natirre  of  thefe  fub- 
flances. 

Analv'fis  by  fire  operates  by  the  acciunulatlon  o£ 
caloric  in  bodies  5  and  by  the  power  which  it  has  of 
feparating  their  particles  to  favour  their  examuiation. 
But  this  inllrvmient  of  analyfis  is  to  be  confidered  only 
as  one  of  the  means  which  fliould  concur  with  many 
others,  to  throw  light  on  the  real  compofition  of  bodies. 
For  it  will  afterwards  appear,  that  the  different  quan- 
tities of  caloric  accumulated  in  bodies,  have  the  great- 
ell effefts  in  giving  different  refults,  and  changing  the 
order  of  decompofition. 

AnoUier  mode  of  aiialySs  is  by  means  of  re-agents. 

This 


CHEMISTRY. 


IntrtxJuc-  This  is  conduAed  by  placing  tlie  compound  body  which 
,    '^'°"-      ^is  to  be   examined,   in  coutacl  with   various  fubllances, 
'  which  have  the  power  of  ieparating  Its  coniVituent  p.irts. 

It  is  here  that  the  genius  and  Icience  oi  the  cheniilt 
appear  moit  confpiruous  j  for  every  fubllance  in  na- 
ture, and  all  the  products  of  art,  become  valuable  in- 
ilruments  in  his  ha-.os,  to  afcertain  tlie  nature,  and  to 
examine  the  propertief,  of  tlie  fubftances  which  come 
under  his  exit'nination.  The  difterent  means  of  ana- 
lyfis  which  chemills  have  employed,  to  arrive  at  the 
knowledge  of  compound  bodies,  have  been  deemed  of 
fuch  importance  and  utility,  that  chemiftry  has  been 
46  called  the  fcience  of  aiuili/fis. 
Synthefis.  Syntheiis,  or  corapofition,    is  the    union    of  two  or 

more  fimple  fubilances.  This  union,  from  whence 
rehtlts  a  ne^v  compound,  has  become  an  important 
Hep  "in  arriving  at  the  knoivledge  of  the  properties 
of  bodies,  and  in  forming  a  number  of  products  ufe- 
ful  in  the  arts,  and  neceifary  to  our  wants  ;  and  thus  it 
is  coulidered  by  chemifts  as  in  fome  mealure  the  in- 
verfe  of  the  method  of  analyfis,  as  the  perfection  of 
their  art,  and  one  of  the  great  inllruments  of  their 
operations.  The  method  of  iynthefis  or  compofition, 
coulidered  as  a  chemical  procels  to  acquire  the  know- 
ledge of  the  intimate  and  reci]n-ocal  aftion  of  bodies, 
is  in  realitv  more  frequently  employed  than  that  of 
analyfis  ;  and  the  name  of  the  fcience,  if  we  were  to 
regard  thefe  two  methods,  fliould  rather  be  called  the 
fcience  offynlhefis  than  the  fcience  of  analyfis.  In  all 
cafes  of  complicated  analyfis,  the  operations  are  fyn- 
thetic.  Compounds  of  an  inferior  order  are  formed, 
but  mil  e  numerous  than  the  firft  compounds  which 
were  fubjefted  to  analyfis  or  examination. 

But  befidfes,  there  are  many  bodies  which  have  ne- 
ver yet  been  decorapofed.  It  is  only  by  compofition 
or  fynthens,  that  is,  by  combining  them  with  others, 
and  by  examining  the  nature  of  the  compounds  w'hich 
are  formed  by  this  comliination,  that  their  chemical 
properties  can  be  inveftlgated. 

However  various  the  operatior.s  of  chemillry  may 
be  J  howe\'er  numerous  and  different  from  each  other 
the  refults  which  are  obtained  -,  they  may  all  be  refer- 
red to  analyfis  or  iynthefis,  and  be  regarded  either  as 
combinations  or  decompoiitions  j  and  to  thefe  tivo  ge- 
neral methods,  all  our -operations  may  be  limited. 

3.  It  mult  be  univerfally  allowed,  that  it  is  of  vafl 
importance,  in  acquiring  or  communicating  knowledge, 
to  have  a  clear  view  of  the  objefts  of  our  ftudies  ;  pnd 
this  becomes  the  more  neceffary,  as  the  facts  in  any 
Icience  are  accumulated,  and  the  objefls  which  it 
compreiiends  become  more  numerous.  In  many  of 
the  arrangements  of  chemical  knoivledge  ivhich  have 
been  propofed  to  the  ivorld,  the  objects  of  this  fci- 
c\v:t  have  been  claffed  together  according  to  certain 
refemblances  in  one  or  two  points,  while  they  are  to- 
tally diltinft  in  all  others.  But  an  arrangement  which 
is  founded  on  the  properties  and  characters  of  lubfiances 
which  have  not  been  fully  alcertalned  and  generally 
admitted,  muft  tend  to  obltruCl,  rather  than  facilitate 
the  acquifition  of  fcience.  If,  for  inilance,  the  objefts 
of  chemical  knowledge  are  to  be  arranged  according 
to  their  coaibuftibility  or  incombuftibility,  the  nature 
of  the  procefs  of  combuftion  fliould  be  fully  undcr- 
ftood,  and  the  effeft  of  combuftion  on  the  fubftances 
to  be  claffed  in  this  \vay,  clearly  eftabliihed.     If  all 
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this  lias  not   been  previouliy  attended  to,  the  principles   tmroduc 
of  the  arrangement   rauil   be  falie,  and  mull  unavoid- ,     ''°"'     , 
ably  le;'d  to  error.      As  a  proof  of  the  trutli  of  our  re-  ' 
marks,  the  fame   fubllancc   has   been  confidercd  by  one 
chemilt  as  a  conibuftible  body,  while  it  is  arranged  by 
another  among  the  clafs  of  incombultiblcs  ;  and  even  bv 
the  fame   chemift  it  is  faid  to  be   com.buitiblc   at    one 
time,  and  incombuftible  at  another,  according    to  the 
theory  which  then  prevails. 

Without  purfuing  any  method  of  arrangement 
founded  on  particular  theories  or  fyilems,  we  ftiall  en- 
deavour, in.  the  following  treatifc,  to  lay  before  our 
readers  a  full  view  of  the  prefeiit  ftatc  of  chemical  ..^ 
fcience;  and  in  arranging  the  great  body  of  fafts  ofArrangt- 
which  the  fcience  confifis,  we  Ihall  obferve  the  two^^nt, 
following  rules.  ■  i .  1  o  introduce  the  fubfiances  to  be 
examined  according  to  the  fimplicity  of  their  compo- 
fition ;  and,  2.  According  to  their  importance  as  che- 
mical agents.  The  plan  ivhich  we  propofe  to  purfue, 
in  treating  of  thefe  different  claffes  of  bodies,  is,  I.  To 
confider  their  properU^s  as  fimple  fubftances,  and,  2.  The 
combinations  which  they  form  with  thofe  which  haver 
been  already  defcribed.  Ey  this  method  of  arrange- 
ment, and  by  folioiving  out  this  plan,  we  hope  to 
have  lefs  anticipation  and  repetition  than  in  moft  other 
fyftems  v\-liich  have  yet  been  propofed.  But  we  i\-ifh 
not  to  think  too  confidently  of  our  own  labours.  We 
fliall  probably  be  confidered  by  the  world  as  the  worft 
judges  in  this  cafe  ;  and  we  are  not  too  felfilh  to  fub- 
mit  to  the  opinion  of  thofe  to  whom  it  is  addrelTed, 
to  vvhofe  candour  and  irapartiaUty  wc  implicitly  truft. 
We  may  however,  obferve,  that  this  arrangement  has 
been  found  extremely  cpnvenient  for  teaching  the 
fcience ;  and  %ve  hope  that  our  readers  will  find  it 
equally  fo  in  acquiring  the  knowledge  of  it. 

According  to  the  principles  which  we  have  ftated, 
the  following  table  exhibits  a  view  of  the  order  which 
we  fhall  obferve  in  this  treatife.  In  the  prefent  itate 
of  chemical  fcience,  and  in  its  application  to  explain 
the  phenomena  of  nature,  or  to  improxe  the  arts  of 
life,  the  whole  may  be  conveniently  arranged  into 
twenty  chapters. 


I. 

II, 

III, 

IV, 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 


XI, 


XII. 


ArriKiTY, 
Light. 
,  Heat. 
Oxygen  Gas. 

Azotic  Gas,'  and  its  cxuvieinationS. 
Hydrogen,  &c. 
Carbone,  &c. 
Phosphorus,  &c. 
Sulphur,  &c. 
Acids,  &.c. 

1.  Sulphuric, 

2.  Nitric, 

3.  Muriatic, 

4.  Oxymiiriatic,  &c.  &c. 
Inflammable  Substances. 

I.  Alcohol, 
1.  Ether, 
3.  Oils. 
Alkalies. 

1.  Potafli  and  its  combinations, 

2.  Soda,  &c. 

3.  Ammonia,  5co.- 


XI  ih 
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XIII.  :Eartiis. 

1.  Lime  and  its  combinations, 

2.  Barytes,  &c. 

3.  Stromites,  &c. 

4.  Magnefia,  &c. 
^.   Alumina,  &c. 

6.  Silica,  &c. 

7.  Yttria,  &c. 

8.  Glucina,  &c. 

9.  Zirconia,  &c. 
"XIV.  Metals. 

1.  Arfenic  and  its  combinations. 

2.  Tungften,  &c. 

3.  Molybdena,  &c. 

4.  Chromium,  &c. 
1;.  Columbium,  &c. 

6.  Titanium,  &c. 

7.  Uranium,  &c. 

8.  Cobalt,  &c. 

9.  Nickel,  &c. 

10.  Manganefe,  &c.  • 

11.  Bifmuth,  &c. 

12.  Antimony,  &c. 

13.  Tellurium,  &c. 

14.  Mercury,  &c. 

15.  Zinc,  sic. 

16.  Tin,  &c. 

17.  Lead,  &c. 
J  8.   Iron,  &c, 

19.  Copper,  &c. 

20.  Silver,  &c. 

21.  Gold,  &c. 

22.  Platina,  &c. 
XV.  The  Atmosphere. 

XVI.  Waters. 

1.  Sea  water, 

2.  Mineral  waters. 
XVII.  Minerals. 

1.  Component  parts, 

2.  Analyfis. 
XVIII.  Vegetables. 

1.  Funflions, 

2.  Decompoiition, 

3.  Component  parts. 
XIX.  Animals. 

1.  Functions, 

2.  Decompofition, 

3.  Component  parts. 
XX.  Arts  and  Manufacturjes. 

1.  Soaps, 

2.  Glafs. 

3.  Porcelain, 

4.  Tanning, 

5.  Dyeing, 

6.  Bleaching. 

In  the  above  arrangement,  the  firft  chapter  treats  of 
affinity,  or  the  laws  of  chemical  aftion.  In  the  two 
following  chapters,  the  properties  of  light  and  heat  are 
detailed.  Thefe  are  confidered  as  material  fuhflances  ; 
but  their  properties  can  only  be  known  in  combina- 
tion with  other  bodies,  as  they  have  never  been  found 
in  a  feparate  (late.  Oxygen,  azote,  and  hydrogen, 
'.vhich  are  confidered  as  the  baiis  of  oxygen,  azotic, 
and  hydrogen  gafes,   are  treated  of  in  the  4th,  5th, 


and  6th  chapters  ;  but  thefe  fubllanccs,  as  v.-ell  as 
light  and  heat,  aie  not  cognizable  by  our  fenfes. 
They  are  only  knouii  in  a  llate  of  combination,  the 
aeriform  or  gafeous  (late,  when  they  are  combined  witli 
Caloric,  or  the  matter  of  heat.  The  three  following 
fubftances,  carbone,  phofphorus,  and  fulphur,  which 
are  the  fubjefls  of  the  7th,  8th,  and  9th  chapters,  are 
confidered  as  fimple,  becaule  they  have  never  been  de- 
compofed.  They  can  be  exhibited  in  the  folid  (late. 
T(vo  of  them  being  very  abundantly  diflPufed  in  nature, 
and  entering  into  an  immenle  number  of  combinations 
with  other  bodies ;  and  the  third,  namely,  phofphorus, 
pofleiTmg  very  lingular  properties,  it  becomes  of  great 
importance  that  they  Ihould  be  early  known. 

The  acids  are  treated  of  in  the  1  oth  chapter.  They 
are  naturally  arranged  in  this  place,  becaufe  the  con- 
flituent  parts  of  fome  of  the  moll  important  are  deriv- 
ed from  tlie  fubftances  which  have  been  already  treated- 
■  of.  But  the  properties  of  the  clats  of  acid  bodies 
ought  alfo  to  be  early  known,  becaufe  they  are  the 
moll  powerful  inftruments  of  analyfis  in  the  hands  of 
the  chemift.  Indeed  fuch  is  their  importance  in  his 
invelligations,  that  in  many  of  them  he  can  fcarcely 
proceed  a  fingle  ftep  without  their  aid. 

The  bodies  treated  of  in  the  i  ith  chapter,  name- 
ly, alcohol,  ether,  and  oils,  under  the  head  of  in- 
flammable fubftances,  are  properly  Introduced,  be- 
caufe the  nature  and  properties  of  the  fubftances  which 
enter  into  their  compofition  have  been  previoully  exa- 
mined ;  becaufe  one  of  them  is  the  refult  of  a  chemical 
aftlon  between  the  acids  and  alcohol ;  and  becaufe  fome 
of  them  are  employed  as  chemical  agents.  In  the 
1 2th,  13th,  and  14th  chapters,  the  properties  and 
combinations  of  the  alkalies,  earths,  and  metals,  are 
detailed.  Excepting  one,  thefe  three  claflfes  of  bodies 
are  fimple,  undecompounded  fubftances.  Many  of 
them  have  long  been  the  fubjeiEls  of  chemical  invefti- 
gation,  and  they  aflford  fome  of  the  moft  important  and 
intereliing  chemical  refearches.  They  are  firft  to  be 
treated  of  as  fimple  fubftances  5  and  next,  as  they  enter 
into  combination  with  the  different  clafles  of  bodies 
which  are  already  known,  particularly  with  that  of 
the  acids,  forming  the  numerous  clalTes  of  alkaline, 
earthy,  and  metallic  falts,  moft  of  which  are  of  valt 
importance,  not  only  as  objefts  of  chemical  refearch, 
but  alfo  of  extenfive  utility  in  the  arts  of  life. 

In  the  fix  following  chapters,  our  chemical  know- 
ledge is  to  be  applied  in  explaining  the  appearances  of 
nature,  fo  far  as  thefe  are  fuppofed  to  depend  on  che- 
mical aflion.  The  1 5th  chapter  treats  of  the  chemi- 
•cal  changes  and  combinations  which  take  place  in  the 
atmofphere.  The  waters,  as  they  are  found  on  the 
earth  ;  the  different  ingredients  with  which  they  are 
impregnated  ;  the  nature  and  quantity  of  thefe  ingre* 
dients,  and  the  methods  of  difcovering  and  afcertain- 
ing  them,  form  the  fubjeft  of  the  i6th  chapter.  The 
1 7th  chapter  is  employed  in  giving  a  view  of  the  com- 
ponent parts  of  mineral  productions,  and  in  defcribing 
the  methods  of  analyzing  or  feparating  the  parts  which 
enter  into  their  compofition.  The  funftions  of  vege- 
tables and  animals,  or  thofe  changes  which  take  place 
in  them  in  the  living  ftate,  which  feem  to  be  depend- 
ent on  chemical  aftion  ;  the  changes  which  they  un- 
dergo by  fpontaneous  analyfis,  or  feparation  into  their 
conllituent    parts,    and   the   jiaturc  and  properties   of 
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thefe  elements,  w'lW  be  the  fubjeft  of  dil'cull'ion  in  the 
'  1 8th  and  19th  cliaptcir.  The  20th  chapter,  in  nliich 
clieraical  fcience  is  applied  to  the  improvement  of  arts 
and  manufatlures,  is  not  one  of  the  Icall  impoitant  and 
intereftinjj,  and  a  full  view  of  this  part  of  the  fubjeft 
would  exhauft  the  %vhole  of  the  ufeful  detail  of  chemi- 
cal knowledge.  But,  in  the  following  treatile,  it  is 
not  propofcd  to  enter  at  full  length  into  the  dilYercnt 
branches  of  the  ai'ts  and  man\ifai!:Kires,  but  only  to  give 
a  flight  view  of  their  general  principles,  fo  tar  as  tliey 
depend  on  chemillry,  referring  for  the  particular  dif- 
cuflion  of  each  to  the  different  heads  under  which  they 
will  be  found  arranged  in  the  courie  of  the  work. 

Chap.  I.  Of  AFFINITY. 

Before  we  enter  into  the  detail  of  thofe  changes 
which  take  place  by  the  action  of  bodies  upon  each 
other,  producing  compounds  which  are  pofl'eflcd  of  to- 
tally different  properties,  and  thus  exhibiting  the  cha- 
raflers  of  chemical  artion,  it  is  neceflary  to  take  a 
vie^v  of  the  circumlfances  in  which  thefe  changes  are 
efl'eSed,  or  in  other  ■i\ords,  the  laws  of  combination 
or  chemical  affinity. 

The  term  affininf,  which  is  the  expreffion  of  a  force 
by  which  fubftanccs  of  different  natures  combine  with 
each  other,  feems  to  have  been  pretty  early  employed 
by  chemical  writers.  Barchufen,  it  would  appear,  is  among 
the  firfl  who  employed  it,  and  thus  charatlerizes  it.  "  Arc- 
tam  enim  atque  reciprocam  inter  le  habent  affinitatem." 
It  was  afterwards  brought  into  more  general  ufe,  and  its 
application  more  precifely  defined  by  Boerhaave  *.  His 
words  are  remarkable.  "  Particuhe  lolventes  et  folu- 
tie,  fe  affinitate  fuce  natura?  colligunt  in  corpora  homo- 
genea."  And  to  explain  his  meaning  flill  more  clear- 
ly, he  adds,  "  non  igitur  hie  etiam  afliones  mechani- 
cse,  non  propuliiones  violent;*,  non  inimicitife  cogi- 
tandaj,  fed  amicitia."  To  avoid  the  metaphorical  ex- 
preffion n/Jintlij,  Bergman  propofed  the  term  altrafiion  ; 
and  to  diftinguifli  chemical  attraftion,  which  exifts  on- 
ly between  particular  fubftances,  from  that  attradion 
which  exifts  between  all  the  bodies  In  nature,  he  pre- 
fixed the  word  eleBive.  The  ■ivord  affinity,  however,  is 
now  generally  adopted,  and  employed  by  all  clicmifts. 

The  dllTerent  tendency  of  bodies  to  combine  mth 
each  other,  or  the  relative  degree  of  affinity  which  ex- 
ifts between  them,  could  not  long  be  overlooked  by 
thofe  whofe  attention  was  occupied  in  obferving  che- 
mical changes.  And  to  explain  this  difference  of  ac- 
tion, a  maxim  of  the  fchoolraen  was  adopted  ;  pmile 
venit  adjlrdilc.  The  lame  doiflnne  was  held  by  Bec- 
cher,  that  fubftances  which  were  capable  of  chemical 
combination,  pofleflcd  a  limilarity  of  particles.  Other 
attempts  were  made  to  explain  chemical  action,  by 
conlidering  folvents  as  conhfting  of  points,  finer  or 
coarfer,  which  were  mechanically  difpofed  to  enter  in- 
to the  pores  of  certain  fubftances  which  they  were  ca- 
pable of  holding  in  folution.  But  Stahl,  as  appeals 
from  his  v.orks,  rejefled  the  notion  of  mechanical 
force,  and  afcribes  the  rower  of  folvents  to  contact,  or 
to  the  attraftion  of  cohefion.  "  Combinationes  quaf- 
cunque  non  aliter  fieri,  quam  per  ardlam  appofitionem." 
And  afterwards,  he  fpeaks  ftill  more  precifely  when  he 
fays,  "  non  fjer  modum  cunei,  neque  per  modum  in- 
cui'fus,  in  unam.  parliculam  feparandam,  fed  potius  per- 
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modum  apprehcnfionls,  ftu  ar<Sx  appllcationis  ;"    arid    AlTiiiity. 
then   he    adds,  "  eft  inde  ratioui  quam  maxime  conlen-  » 

taneum,  (juod  effeifus  tales  potius  arftiurc  unione  fol- 
ventis  cum  folvente  contingant,  quam  nuda  et  fimplici 
fonnall  inftrunientali  divifione  f." 

Having  made  tliis  important  ftep  in  the  confidera- 1  Sj>cclm. 
tion  of  chemical  aftion,  the  experiments  and  obferva-  ^'"tct. 
tlons   of  the  fagacious  chemift   led   him  to   conclude,         '■ 
thai  a  combination  between  two  fubftances  once  form- 
ed, could   not   be   deftroycd,  without  eflicfling  a  more 
intimate  union  of  qiic  of  the  conftituent  parts  with  fome 
other  lubftancc.  .^ 

The  next  ftep  in  the  method  of  obferving  and  Tables  ih- 
fludying  chemical  affinity  was  made  by  Gcoffroy  the '^'■■'nted, 
elder.  He  collected  the  fcattered  fads,  to  deter- 
mine the  force  or  meafurc  of  their  decrees  of  union, 
and  to  eftablifli  rules  of  analyfis  and  compofition.  His 
firrt  table  of  affinity  was  prefented  to  the  Royal  Aca- 
demy of  Sciences  at  Paris  In  the  year  17 18.  This  con- 
fided only  of  17  columns,  which  were  but  imperfectly 
filled  up,  and  exhibited  rules  which  have  been  moftly 
changed  ;  but  with  all  Its  errors,  it  ought  to  be  confi- 
dered  as  one  of  the  firft  guides  to  chemical  knowledge.         55 

The  firft  material  Improvement  on  GeoftVoy's  table ''"'^''g^'^ 
was  made  by  Gcllert,  profeflbr  at   Freyberg.      In  his 
Cliemia  Melcllurgica,    publifhed    in    1750,    there  is   a 
new  table   of  affinity,   which   extends   to    28   coltunns. 
At   the   bottom   of  each  column  there  is  a  lift  of  fub- 
ftances ivith  which  the  body  at  the  head  of  the  column 
had  no  action.     Rudiger,  in  the  year  1756,  Infertcd  a 
table  of  affinity  in  his  fyftcm  of  chemillry,  in  which  he 
reduced   the   number  of  columns  to  15.     In  this  tabic 
he  placed  the  fixed  alkalies  and  lime  parallel  with  each        54 
other,   and  before  ammonia,  the  column  of  acids.     He  •''"<'  impro. 
pointed    cut   alfo   with   a  good   deal  of  accuracy,  in  71"^ 
fmall  itparate  table,  thofe  fubftances  which   lei'ufe  to 
combine  without  fome  intermediate  fubftance. 

The   next   important  addition  to  the  knowledge  of        55 
affinities,   was   made   by  M.   LImbourg.      In  his  table '')'  I'lm- 
the  number  of  columns  was  extended  to  33.     This  ta-'"'"'^*?' 
ble  was   the   fulleit  and  moft  accurate  of  any  that  had 
yet  appeared.     He  had  juftly  obferved  that  zinc,  of  all 
metallic  fubftances,  Ihculd   be   placed    at   the   head  in 
the  column  of  acids,  and  that   even   in  the  dry  way  it 
precipitated  them   all.     He  afierted  that  lime  and  the 
cauftic  alkalies  aiited   by   affinity   on  animal  matters ; 
and  befidcs,,  he  ftated   fome   cafes   In  which  a  change 
took   place   in  the   order   of  affinities,   by  a  change  of 
temperature,    or  by  the  volatility  of   one  of  the  fub- 
ftances. 56- 

This  fubjed,  the  importance  of  which  was  fufficient-  X  tierg.- 
ly  obvious,  was  now  ailiduoufty  Inveftlgated  by  nianvv"^""' 
chemifts.  The  number  of  tables  was  multiplied,  and 
the  fyltem  of  alfmity  more  fully  ellabUftied.  But  the 
greatelt  improvement  which  it  had  hitherto  received, 
Vias  made  by  the  celebrated  Bergman,  in  his  difl'erta- 
tiou  on  ;elertive  attradiors,  publilhcd  In  the  Trunfac- 
tions  of  the  Royal  Society  of  Upfal,  in  the  year  1775. 
Thefe  tables,  editions  of  \vhich  appeared  In  1779  '"^'^ 
1783,  have  been  juftly  regarded  as  ftrlking  inltances 
of  the  fagacity  and  induftry  of  the  author.  The  afti- 
nitles  of  59  fubftances  are  afcertained  with  great  accu- 
racy; and  the  diftindion  bet'>een  thofe  that  take 
place  in  the  mollt  and  dry  way,  is  particidarly  ftatCtl, 
as  well  as  the  diftuiflion  betw  een  fimple  and  compound 

affinities,; 
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affinities,  whick  lias  led  to  the  explanation  of  a  great 
number  of  apparent  anomalies.  Since  the  time  of 
Pergman,  t'lis  iubjeft  has  been  proieruted  by  many  of 
tlie  moll  dillinijuilhed  phllofophical  chemilis.  Among 
thele  we  may  mention  the  uiduftrious  and  indefatigable 
Kirwan  of  our  own  country  ;  and  among  the  French 
philofophers,  Morveau,  and  more  efpecially  Berthol- 
let,  dilHngtiinied  tor  his  ikill  and  lagacity,  who  has 
lately,  in  his  rcfearches  concerning  the  laws  of  affinity, 
opened  a  new  field  of  inquiry,  corrected  many  former 
errors,  and  pointed  out  fome  new  laws  in  this  intereft- 
ing  and  important  fubjeft. 

All  bodies  %vith  which  we  are  acquainted,  are  influ- 
enced by  a  certain  force,  by  which  they  are  attrafted, 
or  drawn  towards  each  other.  A  ftone,  when  it  is 
unfupported,  falls  to  the  ground  ;  the  planets  arc  at- 
trafled  by  the  fun  ;  two  polilhed  plates  of  metal,  of 
giafs,  or  of  marble,  when  brought  into  dole  contaft, 
adhere  with  a  certain  force  •,  a  piece  of  wood  or  Hone 
requires  a  confiderable  degree  of  force  to  feparate  the 
particles,  or  to  draw  it  afunder  ;  and  lime  and  fulphu- 
ric  acid  enter  into  fuch  clofe  combination,  that  it  re- 
quires an  equal  degree  of  force  to  overcome  that  com- 
bination, or  to  leparate  the  particles  from  each  other. 
Whatever  may  be  the  nature  of  thefe  attractions,  or 
the  caufe  of  thefe  diiierent  combinations,  or  whether 
tliey  are  to  be  afcrihed  to  the  fame  univerial  law  per- 
vading matter,  as  fome  have  luppofed,  they  have  been 
delcribed  by  philofophers  under  different  names.  The 
attraflion  which  exills  between  all  bodies  in  the  lolar 
fyrtem,  was  denominated  by  Newton,  by  the  general 
term  atlraffioii  •■,  and  he  denioiillrated  that  this  uniform 
and  univerial  la%v  was  precifely  the  fame  as  the  la^v  of 
gra\'itation,  or  the  delcent  of  heavy  bodies  towards  the 
earth  ;  and  that  this  attradicn  was  an  eflemlAl  pro- 
perty of  all  matter ;  that  the  niinutell  particles,  in  pro- 
portion to  their  bulk,  were  equally  influenced  with  the 
largert  malTes ;  that  the  fame  power  which  retained  the 
planets  in  their  orbits,  gave  form  to  the  drops  of  rain. 

We  have  faid,  that  thefe  different  forces  or  attrac- 
tions have  been  diilinguiftied  by  different  names.  Ihat 
attraftion  which  is  exerted  lietween  two  polilhed  fur- 
faces  brought  into  conlaff,  has  been  ca'led  adhefwn. 
V/hen  particles  of  the  fame  nature  are  attrafted  or  held 
together,  the  exprefllon  of  the  f<;rce  by  which  thi$  is 
efiefted,  has  received  the  name  of  coliejion,  liomogene- 
uus  affinity ,  or  the  atiraHion  of  nggregalion  ;  but  when 
difTimilar  pa.-ticles,  or  the  particles  of  two  i'ubftances 
of  different  qualities  combine  together,  the  force  or  at- 
traftion  which  is  here  exerted  has  been  called  hetero- 
geneous affnity,  the  attraction  of  cotnfipfition,  or,  iiriel- 
ly  fpeaking,  chemical  ajinilij.  In  the  three  following 
feftions,  we  projiofe  to  give  an  account  of  the  opinions 
and  doftrines  which  have  been  held  by  philofophers 
with  regard  to  the  nature  and  force  of  thele  attrac- 
tions. Of  the  two  fir'.f  we  (liall  only  take  a  lliort  view  •, 
but  Ihall  enter  more  fully  into  the  detail  of  the  latter, 
namely,  chemical  affinity,  which  more  ilritlly  belongs 
to  our  prefent  fubjetl. 

Sect.  I.    Of  AdheswA. 

By  adhefion,  then,  is  to  be  underftood,  that  force 
which  retains  different  fubllances  in  conxwti  -with  each 
other.      Thus,  water  adheres  to  the    finger,  ivhlch  is 


faid  to  be  wet,  and  m,ercury  brought  into  conta^l  with    Affiii'r. 
gold,  adheres  with  great  force.      Adhefion  takes  place,         • 
either  between  two  iolids,  as  marble  or  glafs  ;  or  be-,      i' 
twecn  iolids  and   Huids,  as  when  water  riles  in  capilla.j-irf,,,,,^,,,, 
ry  lubes  ;  or  between  two  fluids,  as  water  and   oil.     lnc«  it  lisp- 
au  experiment  made  by  Dr  Defaguliers,  he  obferved,!-''!*' 
that  tuo  plates  of  glafs,  of  one-tenth  of  an  inrli  in  dia- 
meter, adhered  ivith  a  force  equal  to  19  ounces.     The 
adhefion  of  two  lluids  has  been  proved  by  the  experi- 
ment of  Lagrange  and  Cigna,  as  that  of  oil  and  water, 
between  which  it  was  formerly  fuppofed  there  cxillcd 
a  natural  repulfion  ;  and   the   experiments  on  capillaiy 
attradion,  and  particularly  the  alcent  of  water  between 
two  panes  of  glals,  which  was  alcertained  by  Dr  Brook 
Taylor,  have  eftablilhed  the  attraction  between  folids 
and  fluids.  j^ 

This  adhefive  force,  or  the  caufe  of  this  attraction,  •\ccouBte3 
has  been  differently  accoimted  ior  by  philofophers.  In 'or. 
a  differtation  on  the  w-eight  of  the  atmoiphere,  pub- 
liflied  in  1682  by  James  Bernouidi,  he  afcilbcs  the 
refinance  which  two  polilhed  pieces  of  marble  oppof- 
ed  to  their  feparation  to  the  preffure  of  the  air  ;  and 
in  proof  of  this,  he  Itates  as  a  fact,  that  the  two  plates 
could  be  eafily  leparated  in  vacuo.  But  it  has  been 
fuppofed  that  he  had  either  never  attempted  to  verify 
this  fact,  or  that  the  experiment  had  been  accompanied 
by  fome  fallacy.  From  the  experiments  made  by  Dr 
Taylor,  he  concluded  that  the  intenfity  of  the  adhefive 
power  of  furfaces  might  be  meafurcd  by  the  weight 
which  was  required  to  feparate  them.  About  the  fame 
time  Mr  Hav.klbee  proved  Ijy  exp.eriment,  that  tlie  ad- 
hefion of  furfaces  and  capillary  attraction  were  not  to 
be  afcrihed  to  the  preffure  of  the  atmofphere,  as  Ber- 
r.ouilli  had  fuppofed  ;  but  Lagrange  and  Cigna,  after 
having  proved  the  adhefion  between  oil  and  water, 
thought  that  it  was  owing  to  a  different  caufe  from 
that  of  attratiior,.  They  fuppofed  that  it  was  occafioned 
by  the  preffure  of  the  air,  and  that  the  opinion  of  Dr 
'I'aylor  was  not  well  founded.  Such  were  the  opinions 
held  by  philofophers  on  this  fubjeft,  when  Morveau,  in 
the  year  1773,  was  led  to  inltitute  a  feries  of  experi- 
ments on  adhefion,  which  he  exhibited  at  Dijon.  By 
thefe  experiments  he  proved,  that  this  attraction  was 
not  owing  to  the  preffuie  of  the  air,  but  entirely  to 
the  attraction  of  the  two  fubllances  between  them- 
felves.  To  prove  this,  a  polifhed  plate  of  glafs  was 
fufpended  from  the  arm  of  a  balance,  and  placed  in 
contact  with  a  furface  of  mercury.  The  weight  ne- 
ceffarv  to  feparate  the  two  furfaces  was  equal  to  nine 
gros  and  fome  grains.  The  whole  apparatus  was  pla- 
ced under  the  receiver  of  an  air-pump,  which  was  ex- 
haulted  of  the  air  as  much  as  poiTible.  It  required 
exactly  the  fame  force  to  feparate  the  furfaces.  The 
fam.e  dilk  of  glafs  brought  into  contaCt  with  pure  wa- 
ter, adhered  to  it  with  a  force  equal  to  258  grains  ;  but 
from  the  furface  of  a  folution  of  potafh,  it  required  only  i 
force  of  1 10  grains.  This  inequality  of  effeCts  with 
equal  diameters,  and  in  the  inverfe  order  of  the  re- 
fpeCiivc  dcnfities,  feemed  not  only  to  be  decifive  in 
favour  of  Dr  Taylor's  method,  but  appeared  to  point 
out  the  pifTibility  of  applying  it  to  the  calculation  of 
chemical  atFinities.  For  the  force  of  adhefion  being 
neceffaiily  proportional  to  the  pomts  of  contaCt,  and 
the  fum  of  tiie  noiiits  of  contaCt  not  varying  in  the 
adhefion  of  a  lluld  and  a  folid  ivith  equal  furfaces,  but 
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by  tlie  figure  of  tlieir  coiiftituent  parts,  the  difference  of 
the  refults  points  out  to  us  precifely  acaufe  analogous  to 
that  which  produces  affinity, the  force  of  which  it  becomes 
eafy,  in  thefe  circumftances,  to  meafure  and  compare. 

To  afcertain  the  accuracy  of  this  method,  plates  of 
the  different  metals,  of  an  inch  in  diameter,  and  of  equal 
thicknefs,  perfeftly  round,  smd  well  poUflied,  were 
procured.  They  were  fiimifhed,  each  with  a  fmall 
ring  in  the  centre,  to  keep  them  fufpended  parallel  to 
the  horizon.  Each  of  the  plates  was  fufpended  in  turn 
to  tlie  arm  of  an  alTay  balance,  and  exaffly  counter- 
poifed  by  ^veights  in  the  oppofite  fcale.  Thus  balan- 
ced, the  plate  was  applied  to  the  furface  of  mercury 
in  a  cup,  by  fliding  it  over  the  mercury  in  the  fame 
manner  as  is  praftifed  for  Clvering  mirrors,  to  exclude 
the  whole  of  the  air.  Weights  were  then  put  into 
the  oppofite  fcale,  till  the  adhefion  between  the  plate 
and  the  mercury  was  broken.  In  each  experiment 
frefh  mercury  was  employed.  The  following  table  ex- 
hibits the  refults  of  thefe  experiments. 

Craint, 

Gold  adheres  to  mercury  with  a  force  equal  to         446 

Siver  -                               -                        429 

Tin              -  -                      -•                418 

Lead  -                           -                        397 

Bifmuth  -                     -                   -               372 

Zinc  -                         -                           204 

Copper  -                      -    ■                  -               142 

Antimony  -                    -                       -            126 

Iron  -                        -                        -                 115 

Cobalt  -                         -                       -              8 

In  confidering  the  remarkable  differences,  it  mufl  ap- 
pear that  the  prefTure  of  the  atmofphere  has  no  influ- 
ence, fince  its  effefts  mufl  have  been  precifely  fimilar  ; 
nor  do  they  depend  on  the  difference  of  polith  on  the 
furface  5  for  a  plate  of  iron,  fimply  fmoothed  and  filed, 
adheres  more  ftrongly  than  a  plate  of  the  fame  diameter 
which  has  received  the  highefl  polifh.  Nor  are  thefe 
differences  owing  to  the  difference  of  denfity  ;  for  in 
this  cafe  filver  fhould  follow  lead  ;  cobalt  would  ad- 
here with  a  greater  force  than  zinc,  and  iron  greater 
than  that  of  tin.  On  the  contrary,  the  order  of  their 
denfities  is  reverfed.  What  then  is  the  order  in  ^vhich 
the  adhelion  of  thefe  different  fubflances  takes  place  ? 
It  is  precifely,  fays  Mon-eau,  the  order  of  affinity,  or 
the  degrees  of  the  greater  or  lefs  folubility  of  the  me- 
tals for  mercury.  Gold,  of  all  the  metals,  attrafls 
mercury  moft  ftrongly  ;  but  mercury  diffolves  neither 
iron  nor  cobalt,  and  therefore  they  are  placed  at  the  bot- 
tom of  the  lift.  This  correfpondence,  he  farther  ob- 
ferves,  cannot  certainly  be  the  effcft  of  chance,  but 
that  it  clearly  depends  on  the  general  property  of  mat- 
ter called  attraftion.  This  property  which  is  always 
the  fame,  and  always  fubjeft  to  the  fame  laws,  pro- 
duces very  different  effefts,  according  to  the  different 
diftances  between  the  particles  occafionedby  the  variety 
of  elementary  forms  ;  and  that  thus  it  may  be  pofTible 
to  eftimate  the  force  of  chemical  affinity  by  the  force 
of  adhefion.  In  the  prefent  cafe,  for  iiillance,  the  real 
affinities  which  tend  to  combine  mercury  with  gold, 
fdver,  zinc,  and  copper,  may  be  expreffed  by  the  above 
numbers  446,  429,  204,  and  142. 

Achard  of  Berlin,  convinced  by  Morveau's  experi- 
ments, of  the  accuracy  of  Dr  Taylor's  method,  faw  its 
importance  in  chemiflrv  j    and    having  examined  the 
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principle,  made  a  great  number  of  applicat'oii'!   of  it,   Affinity, 
which  he  publiflicd   in  1780.     The  refult  of  ihcfe  ob- ^       * 
fervations,  if  accurately  obtained,  can  alone  guide  u^  in 
eftimating   the   points  of  contaft  by  adhelion,    and  by 
calculating  the   ponits   of  contaft,  to   afcertain  the  fi- 
gure  of  the  particles  which  touch,  and  the  rcfulting        g. 
affinities.     Three  elTential   conditions  are  necelfary  for  Reqmlit«. 
the    accuracy    and    uniformity   of    each    experiment. 
I.  That  the  folid   body  whofe  adhefion  with  a  fluid  is 
to  be  eftimated  be  fo  fufpended  as  to  be  in  a  horizontal 
pofition,  and    that    the  force    employed    to   detach    it, 
fhould  always  adt  in  a  line  which  forms  a  right  angle 
mth  the  furface  of  the  fluid.      2.  That  there  be  no  air 
interpofed  between    the  furface  of   the   folid   and   tlie 
fluid:   and,  3.  That  the  weights  employed  as  a  coun- 
terpoife  may  be   added,  efpecially  towards  the  end,  in 
very  fmall  quantity,  not  more  than  a  quarter  of  a  grain 
each  ;  and  to   avoid   any  fudden  jerk,  they  fhould  be 
placed  gently  in  the  fcale. 

The  firft  point  which  he  wiflied  to  afcertain  wa«, 
whether  the  difference  of  atmofpherical  pretlure,  the 
temperature  remaining  the  fame,  caufed  any  difference 
in  the  adhefion  of  furfaces.  For  he  found  that  the 
adhefive  force  betw^een  a  plate  of  glafs  and  dillilled 
water  was  the  fame  at  all  preflures,  but  the  uniformity 
of  the  refults  varied  when  he  operated  at  different 
degrees  of  temperature,  while  the  elevation  of  the 
barometer  continued  the  fame  ;  and  he  found  that  tliis 
variation  did  not  arife  from  the  different  temperatures 
of  the  furrounding  air,  but  from  that  of  the  %vater. 
When  the  fluids  are  colder,  the  adhefion  is  the  Ifronger; 
and  the  reafon  is  obvious  :  as  they  contain  more  matter 
under  the  fame  volume,  they  ought  to  prefent  a  greater 
number  of  points  of  contaft  in  the  fame  fpace  •,  and 
fince  the  force  of  the  adhefion  is  in  proportion  to  the 
number  of  the  points  of  contaft,  it  ought  to  increafe 
when  the  fluids  are  condenfed  by  cold,  and  to  diminiih 
^vhen  they  are  rarefied  by  heat.  Achard  did  not  llap 
by  obferving  thefe  variations  of  the  force  of  adhefion 
between  glafs  and  water  heated  to  different  tempera- 
tures ;  he  fubjefted  them  to  calculation,  to  verify  his 
obfervations,  and  render  their  application  eafy  to  all  de- 
grees. The  following  table  exhibits  the  force  of  ad- 
hefion by  obiervation,  and  alfo  by  calculation.  He 
proceeded  on  the  following  data. 

Let  .1:  be  the  temperature  of  the  water,  y  the  corre- 
fponding  adhefion,  b  its  coetlicient,  and  a  the  conftant 
force.      We  have  then  the   equation  x-^a — b  y.      To 
find  the  value  of  a  and  b,  he   employed  two  obferva-  . 
tions  ;  the  one  in  which  water  at  104"  of  Sulzer's  ther- 
mometer, adhered  to  the  glafs  difk  with  a  force  equ?.! 
to    8o  grains,   and  the  other  in  which  water   at    56* 
adhered  with  a  force   equal  to  89  grains.     Proceeding 
from  thefe  two  terms  l04''=:fl — 80  b 
56  =a — 89  b, 
we  have  <j=:530 

9 

And  thus  the  relation  of  the  temperature  of  water  to 
its  adhefion  to  glafs  may  be  thus  expreffed  :  xrrz^-^O — 


48 


y  i  and  from  thence  are  deduced  the  correfponding 


values  of  .v  and  y  for  all  the  adhefions  of  glafs  to  ivater 

at  any  temperature.      Such  are  the  data  from  w-hich 

aud  the    correfponding    experiments,    Achard    formed 

•^   I  the 
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the  lable'whjch  exhibits  the  adhefive  force  of  a  glafs 
dilk  of  1 1  inch  in  diameter,  to  water  at  different  tempe- 
ratures ;  and  fhewing  the  difference  of  the  refults. 

TABLE    I. 


65 
To  dirt'er. 
ent  fluids. 


Decrees  of 
Siilzer*s 
Therai. 


95 
90 

85 
80 

75 

70 

65 

60 

5S 
50 
45 
40 

35 
30 
25 

20 

'5 
10 


Decrees  of 

Fahren. 
Therm. 


141.687 

135-914 
130. 141 
124.368 
118.595 
1 12.822 
107.049 
101.276 

9'5-533 
89.730 

83-957 
78.184 
72.411 
66.638 
60.865 
55.092 

49-319 

43-546 


.'\dhefion 
bj  Experi- 
ment. 


81.25  g''S 
82.5 

8375 
84.5 

85-75 

86. 

87.25 

88.5 

89. 

90.25 

90.75 

92. 

92-75 

93-75 

94-5 

95-75 

96.25 

97-5  I 


Adhefion 

found  by 

Calculation. 


Ditfti 


81.55 
82.5 

—0-3 

0 

83-43 
84-37 
85-3 ' 

86.25 

+  0-34 

+o-'3 
+0.46 

—0.25 

87.18 

88.12 
89.06 

+0.07 
+0.38 
— 0.06 

90. 

+  0.25 

90-93 
91.87 

— 0.16 
+  0.13 

92.81 

—0.04 

93-73 
94.68 

+0.02 
—0.18 

95.62 
96.56 

+o-«3 
— 0.31 

97-5 

0 
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The    temperature    being  fuppofed    to  coritinue  the    Affinity, 
fame,  if  this  principle  be  well  founded,  the  force  of  "— >r~~ 
adhefion  of  any  given  body  with  water,   ought  not  on- 
ly to  increafe  or  diminilli  according   to  the  extent  of 
furface,   but  thefe  differences  ought  to  be  as  the  differ- 
ence of  the  furfaces. 

If  then  />  be  the  force  with  ivhich  a  difk  of  glafs 
whofe  diameter  is  «,  adheres  to  water,  and  y  the  force 
of  adhefioa  of  another  difls,  whofe  diameter  is  b,  we 

fliall  have  the  proportion  a*  :  b*  ■.:  p  :  y  and  yz= — —     -^ 

To  verify  the  order  of  this  progreffion,  either  with 
water  or  other  fluids,  Achard  employed  dilks  of  glafs 
from  I  f  to  7  inches  in  diameter,  having  firft  afcertain- 
ed  their  force  of  adhefion  with  thefe  tluids,  by  the 
number  of  grains  which  were  neceffary  to  overcome  it. 
He  afterwards  calculated  the  fame  by  the  above  equa- 
tion. The  following  Table  exhibits  the  refults  of  ex- 
periment and  of  calculation,  which,  if  the  procedure 
be  free  from  error,  correfpond  as  nearly  as  could  be 
expecled. 


TABLE    IL 

The  force  of  adhefion  between  glafs  dilks  of  different  diameters,  and  different  kinds  of  tluids,  determined  by 

experiment  and  calculation. 


Dia- 
meter 
of  tlie 

Difk. 

Diftil/eiJ 
water. 

Alcohol. 

Llquid 
ammonia. 

Solution  of 
potafl). 

Oil  of 

Turpentine. 

Linfeed 
oil. 

Inches 

Experim. 

Calcul. 

Exper. 
g"- 

Calcui. 
p-s. 

liK|)erim 

Calcul. 
g"- 

E.xperim.     tlalcul 
grs.             grs. 

E\perim. 

Calcul. 

-IS. 

^xpeiim.  -  Calcul. 

grs.             gri. 

'•5 

364- 

216. 

328. 

420. 

240. 

268. 

»-75 

494-5 

49-5 

1 
294.25J294. 

447.          446. 

571- 

571- 

326.5 

326. 

363-25 

364. 

2. 

647.25 

647. 

384- 

384- 

582.         I583. 

746. 

746. 

425. 

426. 

475- 

476. 

2.25 

818.75 

819. 

457-5 

457- 

738. 

738. 

945- 

945- 

539- 

540. 

604. 

603. 

2.5 

lOIO. 

lOII. 

600. 

600. 

912. 

911. 

1167. 

1 166. 

667. 

666. 

744- 

744- 

2-75 

J22J.5 

1223. 

725. 

726. 

IIO3.        II02. 

1410.75 

1411. 

8c6. 

8c6. 

901. 

900. 

3- 

H57- 

1456. 

863.25 

864. 

I3II.5      1312. 

1680.5 

1680. 

961. 

960. 

1072.25 

1072. 

.  3-25 

1709. 

1708. 

1015. 

1014. 

I538-25JI539- 

1970. 

1971. 

1 1 26.5 

1 126.  1  1259. 

1258. 

3-5 

1581.5 

1982. 

"77- 

1176. 

1786.      1785. 

2287. 

2286. 

•305-75 

1306.  j  1458.5 

1459. 

3-75 

2257. 

2257. 

ii5°- 

^iS'^- 

2049.      20J0. 

2624.5 

2625. 

1.500. 

1500. 

1675.25!  1675. 

4- 

2587. 

2588. 

1538- 

'Si^- 

2332-      2332. 

2986. 

2986. 

1707. 

1706. 

1905. 

1905. 

5- 

4044. 

4044. 

2399- 

2400. 

36-J5-     I3644- 

46-65.8 

4666. 

2666. 

2666.  j  -977.     J2977. 

6. 

5824-5 

5824. 

345-5 

3456.]5248.25|5248. 

6721. 

6720. 

3839-5 

384c. 

4289.25 

428S. 

7- 

70"6.25 

79:7.14703- 

47   4-i7i4^-     I7143- 

9146. 

9146.     5227. 

5226.  l5S35-75'5836. 
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Affinity.        Achard  alfo  inftituted  a   ferics  of  experiments  uith 
"""^  dilTerent   iolid  fubliances,  formed   into  difks   of  equal 

diameters,  and  applied  to  the  furface  of  difterent  tluids. 
Tlie  following  table  (hoivs  the  refults  of  thefe  experi- 
ments ;  but  from  ihefe  refuUs  it  appears,  that  the  force 
of  adhefion  does  not  depend  on  the  fpecific  gravity, 
cither  of  the  folid  or  the  fluid  ;  nor  does  it  correfpond 
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TOth  the  order  of  chemical  affinities.  But  he<ide,<,  forte 
of  the  refults  cannot  be  admitted  as  perfectly  legitimate, 
on  account  of  the  chemical  aftion  whicli  would  necef- 
farily  take  place  when  fome  of  the  fubdances  xvere 
brought  into  contact ;  as  fome  of  the  metals  would  l»e 
aded  on  by  the  acids,  and  others  by  the  folutions  of 
metallic  falts. 


TABLE   III. 

The  force  of  adhefion  of  different  folids,  in  di(ks    1.5   inch   in  diameter,  with   water  and  other  fluids,   at   70" 

Fahrenheit's  thermometer,  determined  in  grains. 


r 
^         ! 

■^  Fluids.  . 

0 
in 

Specific  r 
gravity. 

zn 

Concentrat- 
ed vinegar. 

0 
0 

u 

< 

0 

< 

-a 

•fi  0 
Q 

-1  g 

^0 

3 

1  "• 

5  ^ 

Oil  of  al. 

monds. 

1000. 

1868.4 

1019.4 

842. 

!"3i-5 

1000. 

1368.4 

1046. 

828.9 

881.5 

907.8 

Plate-glafs    - 

91. 

Hi- 

87. 

54- 

98. 

96. 

105. 

82. 

54-5 

60. 

66. 

Rock  cryftal 

90. 

ll  2. 

86. 

52- 

9875 

95- 

103. 

80. 

S3- 

58-5 

66. 

Green  oriental 

jafper 

96. 

120.5 

96.25 

99-8 

88.5 

91. 

122. 

85.5 

84. 

56.5 

Gypfum 

80. 

'99-75 

78,. 

46.5 

87.25 

85. 

93- 

71- 

48. 

5  2-5 

S6.s     ■ 

Sulphur     - 

96J. 

123. 

92.5 

58- 

107. 

101.5 

no. 5 

86. 

57-5 

64. 

69. 

Yellow  wax  - 

97- 

I  20.5 

92-75 

56.5 

106.5 

103. 

HI, 

88. 

59- 

64. 

71- 

Ivory     -     - 

90. 

H4. 

90. 

92. 

84. 

86. 

'13- 

80. 

77-5 

52- 

Horn      •     - 

84. 

104-75 

85. 

83-75 

76.25 

81. 

106. 

74-5 

73- 

4875 

Iron 

93-5 

116. 

88. 

56. 

104. 

98.25 

108. 

83-< 

55-S 

61. 

68. 

Copper     -     - 

96-5 

123. 

'92. 

57-25 

106. 

102. 

lie. 

87- 

58- 

62.5 

68,85 

Tin       -       - 

94-5 

91. 

5S-5 

i'33-5 

100. 

108.5 

86. 

54-75 

61. 

69. 

Lead     - 

100.25 

129.25 

98. 

59- 

III. 

107. 

115. 

91.5 

61. 

67. 

72. 

Brafs     -      - 

99. 

124. 

96. 

59- 

110. 

103-5 

1.14- 

90. 

6o. 

65. 

70.5 

Zinc      -       -        96. 

90.25 

57- 

106.25' 

102. 

no. 

85-75 

56.75 

61.25 

69. 
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From  all  thefe  obfervations,  then,  we  may  conclude, 
that  the  force  of  adhelion  between  different  bodies  is 
altogether  independent  of  the  preifure  of  the  air  ;  that 
it  varies  according  to  the  number  of  points  of  contaft 
of  the  touching  iurfaces  -,  and  tliat  it  is  probably  ow- 
ing to  the  fame  caufe  as  the  force  of  affinity.  It  ap- 
pears alfo,  that  the  force  of  adhefion  between  folids  and 
tluids  is  in  the  inverl'e  ratio  of  the  temperature  indicat- 
ed by  the  thermometer,  and  the  direft  ratio  of  the 
fquares  of  their  furfaces ;  that  different  folids  adhere 
\vith  different  degrees  of  force  to  the  fame  Huid  ;  but 
■ftlll  it  mull  be  allowed,  that  experiments  and  obferva- 


tions are  yet  wanting,  to  derive  any  advantage  from 
the  refults  of  adhclive  force  which  have  been  obtained, 
in  the  cultivation  ot  chemical  affinitiesv 

Sect.  II.  Of  the  AttraBion  of  Aggrsgatios. 

That  force  which  is  inherent  in  the  particles  of  mat- 
ter, by  which  they  are  held  together,  and  form  maffes, 
is  called  cohefion  ;  and  when  particles  of  the  fame  kind 
are  united  together,  it  is  denomiTiatcd  the  attraR'ton  of 
aggregation,  or  homogeneous  affinity.  It  is  probab^ 
the  fame  in  kind  ivith  that  which  \ve  have  already  con- 
3   I   2  fjdered, 
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fidered,  but  differing  in  degree.  Thus,  it  requires  a 
much  greater  force  to  feparate  the  particles  of  a  mafs 
of  marble,  than  two  polilhed  furfaces  of  the  fame  fub- 
ftance  brought  into  contaft.  ' 

As  the  force  of  cohefion  oppofes  itfelf  to  chemical 
afiion,  fo  that  the  chemift  in  his  refearches  is  obli- 
ged to  deftroy  or  overcome  it ;  it  becomes  a  matter 
of  confiderable  importance  to  be  able  to  eftimate  it. 
This  force  is  very  different  in  different  bodies.  A 
very  great  force  is  neceffary  to  overcome  the  power  of 
cohefion  among  the  particles  of  an  iron  or  gold  wire, 
while  a  fmall  degree  of  force  can  feparate  the  particles 
of  a  piece  of  wood  or  Hone.  To  afcertain  this  force, 
experiments  have  been  made  by  different  philofophers, 
and  particularly  by  Mufchenbroeck,  on  that  of  the 
cohefion  of  folid  bodies.  A  rod  of  the  fubflance  whofe 
cohefive  force  ivas  to  be  ellimated,  was  fufpended  per- 
pendicularly, and  weights  attached  to  the  lower  extre- 
mity. The  weight  neceffary  to  dellroy  the  cohefive 
force  of  the  particles  of  matter  in  the  rod,  or  to  tear 
it  afunder,  was  confidered  as  the  meafure  of  that  force. 
The  following  are  the  refults  of  his  experiments  made 
on  different  fubftances.  The  fubftances  employed  were 
rods  of  an  inch  fquare,  and  the  numbers  in  the  table 
indicate  pounds  avoirdupois. 

Metals, 


Steel,  bar 

- 

135,000 

Iron,  bar 

- 

74,500 

Iron,  call 

. 

50,100 

Copper,  cad 

,     - 

28,600 

Silver,  call 

• 

41,500 

Gold,  caft 

- 

22,000 

Tin,  caft 

- 

4>440 

Bifmuth, 

- 

2,900 

Zinc, 

. 

2,600 

Antimony, 

. 

1000 

Lead,  caft, 

- 

860 

Alloys  of  Metals. 

Gold  2  parts,  filver 

1  part, 

28,000 

Gold  5,  copper  i, 

- 

50,000 

Silver  5,  copper  I, 

- 

48,500 

Silver  4,  tin  I, 

- 

41,000 

Copper  6,  tin  i, 

- 

J5,o=o 

Brafs, 

- 

51,000 

Tin  3,  lead  i, 

- 

10,200 

Tin  8,  zinc  I, 

- 

10,000 

Tin  4,  antimony  I, 

- 

1 2,000 

Lead  8,  zinc  I , 

- 

4.500 

Tin  4,  lead  i ,  ziqic 

I, 
Woods. 

13,000 

Locuft  tree, 

• 

20,100 

Jujeb, 

• 

18,500 

Beech  and  oak, 

- 

*  17,300 

Orange, 

- 

15,500 

Alder, 

- 

13,900 

Elm, 

- 

13,200 

Mulbesry, 

- 

12,500 

Willow, 

- 

1 2,500 

Afti, 

- 

1 2,000 

Plum, 

- 

11,800 

Elder, 

<■                              — 

10,000 

Pomegranate, 

: 

9>7JO 

Lemon, 

Tamarind, 

Fir, 

Walnut, 

Pitch  puie, 

Quince, 

Cyprefs, 

Poplar, 

Cedar, 


Ivory, 
Bone, 

Horn, 

Whalebone, 
Tooth  of  lea-calf. 


Bones. 


9,250 

8,750 

8'.33o 
8,130 
7,656 

6,750 
6,000 

5,500 
4,880 


16,270 

15,250 

8,750 

7,500 

4,075 
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Various  opinions  have  been  entertained  of  the  na-  Opinions  on 
ture  of  this  cohefive  force.  According  to  Newton,  asthen.^ture 
we  have  already  oblerved,  it  is  properly  effential  to  all  of  cohefion. 
matter,  and  the  caufe  of  the  variety  obferved  in  the 
texture  of  different  bodies.  "  The  particles,"  fays  he,v^  'j,p.j_ 
"  of  all  hard  homogeneous  bodies  which  touch  one 
another,  cohere  with  a  great  force ;  to  account  for 
which  ibme  philofophers  have  recourfe  to  a  kind  of 
hooked  atoms,  which,  in  effeif ,  is  nothing  elfe  but  tu 
beg  the  thing  in  queftion.  Others  imagine  that  the 
particles  of  bodies  are  connefled  by  reft  ■,  that  is,  in 
effeft,  by  nothing  at  all ;  and  others  by  coiilpiring 
motions,  that  is,  by  a  relative  reft  among  themfelves. 
For  myfelf,  it  rather  appears  to  me,  that  the  particles 
of  bodies  cohere  by  an  attrai^ive  force,  whereby  they 
tend  mutually  towards  each  other  :  which  force,  in  the 
very  point  of  contaft,  is  very  great ;  at  little  diftances 
is  lels,  and  at  a  little  farther  diftance  is  quite  infenfi- 

"^•"  .      '  .  7. 

"   If  compound   bodies,"   Dr   Defaguliers    obferves ,  pefagu- 

"  be  fo  hard  as   by  experience  we  find  fome  of  themlitr's. 
to  be,  and  yet  have   a  great  many  hidden  pores  with- 
in   them,    and    confift    of    parts    only    laid    together ; 
no  doubt   thofe   funple  particles  which  have  no  pores 
within  them,  and  which   were  never  divided  into  parts, 
muft  be  vaftly  harder.     For  fuch  hard  particles  gather, 
ed  into  a  mafs,  cannot  polTibly  touch  in  more  than  a 
few  points  ;  and   therefore   much  lefs  force  is  required 
to  fever  them,    than    to    break  a  folid  particle  whofe 
parts  touch  throughout  all  their  furfaces,  without  any 
intermediate   pores   or   interftlces.      But  how  fuch  hard 
particles  only  laid  together,    and  touching  only   in  a 
few  points,  ihould  come  to  cohere  fo  firmly,  as  in  fai5k 
•we  find  they  do,    is   inconceivable ;    unlefs    there    be 
fome  caufe  by  which  they  are  attrafted  and  preffed  to- 
gether.     Now,   the   fmalleft   particles   of  matter  may 
cohere  by  the  ftrongeft  attraftions,  and  conftitute  larger, 
whofe  attraiilive  force  is   feebler  :   and   again,  many  of 
thefe  larger  particles  cohering,  may   conftitute   others 
ftill  larger,  whofe  attraftive  force  is  ftill  weaker  ;  and 
fo  on  for   leveral  fucceflions,    till  the   progreffions  end 
in  the  largeft  particles  on  which  the  operations  in  che- 
miftry,  and  the  colours  of  natural  bodies,  do  depend  j 
and  whicr,  by  cohering,  compole   bodies  of  a   fenfible 
magnitude." 

A  theory,  which  poffeffes  great  ingenuity  and  plau-  BofcovicVs. 
fibility,   has  been   propofed   by  Bofcovich,   to   account 
for  cohefive  gttratlion  )  and  fome  fuppofe,  that  it  is  on 
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immaterial  means  or  powers  that  this  attrafllon,  ac- 
cording to  this  theory,  depends.  Dr  Hutton  •  feems 
to  think,  that  Dr  Pricftley  applies  it  in  this  view,  in 
the  following  palTage,  in  which  he  attempts  to  folve 
lome  difficulties  with  regard  to  the  Newtonian  doc- 
trine of  light.  "  The  eafieft  method,"  fays  Dr  Prieft- 
ley,  fpcaking  of  this  fubjed,  "  of  folving  all  diffi- 
culties, is  to  adopt  the  hypothefis  of  Mr  Bofcovich, 
who  fuppofes  that  matter  is  not  impenetrable,  as  has, 
perhaps,  been  univerfally  taken  for  granted  ;  but  that 
it  confiUs  of  phyfical  points  only,  endued  with  powers 
of  attraction  and  rcpulfion,  in  the  fame  manner  as  fo- 
lid  matter  is  generally  fuppofed  to  be  :  provided,  there- 
fore, tliat  any  body  move  \\  ith  a  fullicient  degree  of  ve- 
locity, or  have  a  fufficient  momentum  to  o\'ercome  any 
powers  of  rcpulfion  that  it  may  meet  with,  it  will  find 
no  difficulty  in  making  its  way  through  any  body  what- 
ever ;  for  nothing  elfe  will  penetrate  one  another  but 
powers  fuch  as  ^ve  know  do  in  fa£t  exift  in  the  fame 
place,  and  counterbalance  or  overrule  one  another. 
The  moft  obvious  difficulty,  and  indeed  almoft  the  on- 
ly one,  that  attends  this  hypothefis,  as  it  fuppofes  the 
mutual  penetrability  of  matter,  arifts  from  the  idea  of 
the  nature  of  matter,  and  the  difficulty  we  meet  -(vith 
in  attempting  to  force  two  bodies  into  the  fame  place. 
But  it  is  demonllrable,  that  the  firft  obllruilion  arifes 
from  no  aftual  contact  of  matter,  but  from  mere  powers 
of  rcpulfion.  This  difficulty  we  can  overcome,  and 
having  got  ivithin  one  fphere  of  rcpulfion,  we  fancy 
that  we  are  now  impeded  by  the  folid  matter  itfelf. 
But  the  very  fame  is  the  opinion  of  the  generality  of 
mankind,  with  refpeft  to  the  firft  obftruftion.  Why, 
therefore,  may  not  the  next  be  only  another  fphere  of 
repulfion,  which  may  only  require  a  greater  force  than 
we  can  apply  to  overcome  it,  without  difordering  the 
arrangement  of  the  conftituent  particles,  but  which 
may  be  overcome  by  a  body  moving  with  the  ama- 
zing velocity  of  light  f ." 

According  to  the  theory  of  Bofcovich,  the  firfl 
elements  or  atoms  of  matter,  are  indivifible,  unextend- 
ed,  but  fimple,  homogeneous,  and  finite  in  number. 
They  are  difperfed  in  one  immenfe  fpace,  in  fuch  a 
manner,  that  any  two  or  more  may  be  diftant  from 
each  other  any  alTignable  interval.  This  interval  may 
be  indefinitely  augmented  or  diminilhed,  but  cannot  en- 
tirely vanilh.  A(51ual  contaft  of  the  atoms  is  therefore 
impoffible,  feeing  that  the  repulfive  power  which  pre- 
vents the  entire  vanilhing  of  the  interval  muff  be  fuf- 
ficient to  deftroy  the  greateft  velocities  by  which  the 
atoms  tend  to  unite.  The  repulfive  power  muft  en- 
circle every  atom,  muft  be  equal  at  equal  diftances 
from  the  atoms,  and,  moreover,  mull  increale  as  the 
diftance  from  the  atoms  diminifhes.  On  the  contrary, 
if  the  diftance  from  the  atoms  increafes,  the  repuliive 
power  \vill  diminifli,  and  at  laft  will  become  equal  to 
nothing  or  vanilh  •,  then,  and  not  till  then,  an  attrac- 
tive power  commences,  increafes,  diminilhes,  vaniflies. 
But  the  theory  does  not  ftop  here  ;  for  it  fuppofes, 
that  a  repulfive  power  fucceeds  to  the  fecond  or  at- 
traftive,  increales,  diminifties,  vanilhes ;  and  that  there 
are  feveral  alternations  of  this  kind,  till  at  the  laft  an 
attrartive  power  prevails  ;  and  though  diminilLing  fen- 
fibly,  as  the  fquares  of  the  diftances  increafe,  extends 
to  the  moft  diftant  regions  of  our  fvftem.  All  the -^'a- 
lieties  of  cohefion,  Bofcovich  has  ftiown,  may  be  fa- 
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tibfaclorily  accounted  for  from  the  diverfity  of  fize,  fi-    Afiinity. 
gure,  and  denfity  of  the  cohcting  particles.  • 

Bodies  exift  in  three  different  flatcs,  which  are  quite  M^.ter  in 
diftinfl  from  each  other  ;  in  the  folid  ftate,  the  liquid,  three  ftatc;. 
and  in  the  ftate  of  elaftic  fluid.     Solidity,  he  fuppofes, 
is  the  confequence   of- the  irregular  figure  of  the  parti- 
cles, and  their   great  deviation  from  the  fpherical  form,        -^ 
by  which  free  motion  among  them  is  prevented.     And  Solid. 
thus,  in  folid  bodies,  the  motion  of  one  particle  is  followed 
by  that  of  the  whole  mafs  5  or  if  the  motion  of  the  whole 
mafs  requires  a  greater  force  to  efFeft  it  than  what  is 
neceifary  to  deftroy  the  cohefion  of  the  particles,  the  lat- 
ter takes  place.     The  diverfity  in  folids  arifes'from  the 
various  degrees  of  force  in  the  limits  of  cohefion.  76 

The  particles   of  fluid  bodies,  according  to  Bcfco-  Fluid- 
vich,  are  fpheiical,  and  their  forces  are  more  directed 
to  their  centres  than  to   their  furfaces  5  by  which  mo-        77 
tion  Is  freely  allowed  wh,en  any  force  is  applied.     Flu-Of  thrte 
ids,  he  fuppofes,  are  of  three   kinds  :  one  in  which  the  k'n<i-. 
particles  have  no  mutual  power,  as  fand  and  fine  pow- 
ders :   one   iu  which   they  have  repulfive   power  ;  fuch 
are  the  elaftic  fluids,  as   air :  and  the  third  In  which 
they  have  an  attraftive  po^ver,  as  water,  mercury,  &c. 
And  thefe  three  kinds  are   produced  by  the  primary  ^ 
differences  In  the  particles  which  compofe  them.  78 

There  is  a  clafs  of  bodies  which  are  intermediate  VifciH  fub.*- 
between  the  folids  and  fluids  ;  the  nature  of  which  may  ftar.ces. 
be  explained  en  the  fame  principles.  Thefe  are  the 
vifcid  fubliances,  the  particles  of  which  attraft  each 
other  more  ftrongly  than  the  fluids,  but  not  fo  ftrong- 
ly  as  the  folids.  In  thefe  bodies  the  particles  deviate 
fo  far  from  the  fpherical  form,  as  to  produce  a  cer- 
tain refiftance  among  each  other,  and  to  impede  their 
relative  motion.  np 

According  to  this  theory,  chemical  phenomena  may  Solution, 
be  traced  to  the  lame  principle,  namely  the  law  of 
the  forces  and  the  differences  in  the  particles  which 
thence  arife.  Solution,  for  inftance,  is  thu.s  explained. 
The  particles  of  fome  folid  bodies  have  a  lefs  attrac- 
tion for  each  other  than  for  the  particles  of  Ibmc 
fluids,  and  confequently  when  thefe  are  applied  to 
each  other,  the  particles  of  the  folid  feparate,  and 
combine  \\-ith  thofe  of  the  fluid  •,  and  thus  a  mixture  of 
the  two  is  formed.  But  the  feparatiou  of  the  particles 
of  the  folid  can  only  take  place  fo  long  as  the  parti- 
cles of  the  fluid  are  in  the  fphere  of  their  attraiSlion  ; 
and  when  either  of  them  get  beyond  it,,  or  when  the 
attraflion  of  the  mixture  thus  formed  becomes  equal 
to  the  attraftlon  of  the  particles  of  the  folid  for  each 
other,  no  farther  folution  takes  place,  and  the  fluid  is 
faid  to  be  faturated.  But  if,  Into  this  mixture,  another 
folid,  whofe  particles  have  a  greater  attraftion  for  the 
fluid,  be  introduced,  the  fluid  will  leave  the  former 
folid  and  combine  with  the  particles  of  the  latter. 
The  particles  of  the  former  will  fall  to  the  bottom,  or 
what  is  ceiled  precipitation  takes  place.  g^ 

Subl^ances  which  are  dilTolved,  may  not  only  be  ob-Evapora- 
talned  again  by  precipitation,  but  alio  by  ilowly  ab-''on- 
ftrafting  part  of  the  fluid  in  which  they  are  diflblved. 
This  is  called  evaporation,  and  the  folid  bodies  which 
are  thus  flowly  formed,  generally  affume  fome  regular 
fhape,  and  are  denominated  criijlah.  As  the  fluid  is 
removed,  the  particles  come  gradually  into  the  fphere 
of  the  attraftive  power  of  each  other,  and  thus  attain 
to  fome  limit  of  cohefion,  when  the  fluid  \\hich  kept' 

them  - 
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tlitrfi  afunder  is  removed.  But  wlien  a  folid  is  ob- 
taitfed  by  precipitation,  the  fluid  is  fuddenly  removed 
from  betwixt  the  particles,  v\hich  are  confe^uently 
left  beyond  the  fphere  of  attrafticn  of  each  other,  and 
do  not  therefore  afliimc  any  regular  form.  And  thus 
it  will  follow,  that  the  more  ilowly  the  procefs  of  eva- 
poration goes  on,  the  more  regular  will  be  the  cryllals 
which  are  formed  •,  and  this  corrcl ponds  with  experi- 
ment and  obfervation*. 

.  Thus,  (olid  bodies  are  found,  either  in  irregular 
mafies,  or  aflume  regular  fornJs  by  cryftallization  ;  and 
the  f;irac  fubftances  which  are  capable  of  afluming, 
regular  figures,  uniformly  affccl  the  fnme  form  ;  fub- 
jeft,  however,  to  certain  variations  from  particular  cir- 
cumflances.  No  bodies  can  affume  the  form  of 
cryftals,  excepting  fuch  as  can  be  reduced  to  the  fluid' 
ilate.  This,  as  is  well  known,  is  the  ufual  method  of 
cryftallizing  falts.  The  fubftances  to  be  cryftallized 
are  diflblved  in  \vater,  w-hich  is  then  flowly  evapora- 
ted; and  as  the  bulk  of  the  fluid  is  diminiflied,  the 
particles  gradually  come  nearer  to  each  other,  combme 
%)gether,  and  fomr  cryllals.  Thefe  cryftals,  which 
are  at  firft  fmall,  receiving  the  addition  of  other  par- 
ticles, become  larger,  and  fall  to  the  bottom  by  their 
■gravity. 

Some  faline  bodies  which  are  very  foluble  in  hot 
water,  are  diflblved  but  in  fmall  proportion  in  cold 
water.  Hot  water,  ivhich  is  faturated  \vith  any  of 
thefe  falts,  is  no  longer  capable  of  holding  them  in  fo- 
lution  when  it  cools.  The  particles  then  gradually 
approach  each  other,  and  arrange  themfelves  according 
to  certain  determinate  forms,  or  in  other  words,  they 
cryftallize.  Many  of  the  faline  bodies  which  cryftal- 
lize  in  this  manner,  -when  they  aflimie  the  folJd  form, 
combine  ^vith  a  conliderable  portion  of  water,  which 
^is  called  the  wnter  of  crtjflalli-zation.  Biit  on  the 
other  hand,  there  is  another  clafs  of  faline  bodies  which 
aflume  regular  forms  according  to  a  difterent  law.  Be- 
ing equally  foluble  in  hot  and  In  cold  water,  they  can- 
not be  cryftallized  by  cooling  the  fluid  in  which  they 
are  diflblved,  but  by  diminlfliing  its  quantity  j  and  this 
is  effefted  by  continuing  the  application  of  heat ;  that 
is,  by  the  procefs  of  evaporation.  Salts  which  are 
-cryftallized  in  thefe  circumftances,  contain  but  a  fmall 
quantity  of  water  of  cryftallization.  This  is  the  cafe 
v.Ith  common  fait,  which  is  cryftallized  by  boiling  the 
£uld  which  holds  it  In  folution. 

Many  fubftances  aflume  regular  forms  which  are  not 
foluble  in  any  liquid.  Such,  for  inftance,  is  the  cafe 
'.vith  metallic  fubftances,  and  with  glafs,  as  well  as 
fome  other  bodies.  To  cryft.alllze  fubftances  of  this 
nature,  they  muft  be  fubjeiSed  to  fufion,  and  thus  by 
combining  with  caloric,  they  are  reduced  to  the  liquid 
iiate,  and  the  particles  being  feparated  from  each  other, 
;.re  left  at  liberty  to  arrange  themfelves  into  regidar 
forms,  or  to  cryftallize,  and  by  flow  and  gradual  cool- 
ing, the  cryftals  are  obtained  more  perfedl. 

Rut  what   is  the  caufe  that  the  particles  of  bodies, 
in  thefe  circumftances,  arrange  tkerafelves  in  this  man- 
ner ?  or  vvhat  is  the  caufe  of  the  fame  bodies  in  the 
Accounted' fame  circumftances  afliiming  regular  figures  ?  According 
ior  by  to   fome   of  the  ancient    philofophers,  the  elements  of 

bodies  conflfted  of  certain  regular  geometrical  figures ; 
but  It  does  not  appear  that  they  employed  this  theory 
to  explain  cryilallization.     The  regular  figure  of  cry- 
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ftals  was  afcribed  by  the  fchoolmen  to  their  fubflantial   Affinity, 
forms ;  while  others  fuppofed  that  it  ^vas  owing  merely         *  '    ' 
to  the  aggregation  of  tlie  particles,  without,  howev,;r, 
explaining  the  reafon  of  this  aggregation,   or  of  the  re- 
gular figures  which  it  formed.  S_^ 

According  to  Newton,  and  the  theory  of  BofcovichNewtun^^ 
which  we  have  quoted,   the  particles   of  bodies  which 
are   held  in  folution  by  a  fluid,  are  arranged  In  regular 
order,  and  at  regular  diftances.     When  the  force  of  co- 
hefion  between  the  particles  and  the  fluid  is  diminifli- 
ed,   it  is   increafcd   between  the   particles  themfelves  ; 
they  therefore  fenarate  from  the  fluid,  and  combine  to* 
gether  In  groups,  which  are  compofed   of  the  particles 
neareft  to  each  other.     If  it  be  fuppofed,  that  the  par- 
ticles which   compofe  the   fame   body   have   the   fame 
figure,  the  aggregation  of  any  determinate  number  of 
fuch  particles  will  produce  ftmilar  figures.      According        - 
to   the   ingenious   theory  of  the  Abbe  Hauy,  the  iiite-  by  Hauv, 
grant   particles   always   combine   in   th«   fame   body  In 
the  fame  w  ay  ;   they  attach  tluemfeives  together  by  the 
fame  faces  or  the  fame  edges;  but  thefe  faces  and  edges 
are  different  in   different  cryftals.     And  -although  the 
fame   fubftances   are   obferved   to   cryftallize  in  a  great 
variety  of  difterent   forms,   yet   they  all   contain   what 
Hauy  calls  the  prinitive  form,  or  have  it  within  them 
as  a  nucleus ;  and  this  nucleus  or  primitive  ilgure  may        85 
be  extrafled   by  careful   mechanical  divlfion.     If  then  who  af- 
the  figure  of  cryftals  is  owing  to  the   figure   of  the   in-'^"''^^''  •* 
tegvant  particles,  and  to  the  peculiar  mode  of  their  ar- 
rangement in   combination,  thefe  particles,  when  they 
are  left  at   full  liberty,  as  is  the   cafe   when   they  are 
diflblved  In  a  fluid,  will  combine  in  the  fame  way,  and 
thus  the  cryftals  of  the  fame   body  will   always   exhibit 
fimllar  forms.  g^ 

In  profecuting  this  fubjefl,  Hauy  found  that  all  the  the  primi- 
primitive  forms  of  cryftals  which  he  had  obferved, tivc  forms, 
might  be  reduced  to  fix  ;  namely, 

1.  The  parallelepiped. 

2.  The  tetrahedron. 

3.  The  oftahedron. 

4.  The  regular  fix-fided  prlfih. 

5.  The  dodecahedron,  terminated  by  equal  rhombs. 

6.  The  dodecahedron,  with  triangular  faces,  compo- 
fed of  two  pyramids,  united  bafe  to  bafe. 

But  the  nucleus  or  primitive  form  of  a  cryftal,  he  ob- 
ferves,  is  not  the  laft  term  of  its  mechanical  divlfion.    It 
may  be   fubdivided   parallel  to  its  different  faces,   and 
fometimes  alfo  in   difterent   diredlons.      If  the   nucleus 
or  primitive  form  be  a  parallelopiped  which   cannot   be 
fubdivided,  but  in  a  direftion   parallel  to  its  faces,   as 
takes  place  in  carbonate  of  lime,  it  is  obvious  that  the 
integrant  particle  or  molecule  is  fimllar  to  the  nucleus        57 
itfelf.     And   he    has    found    by  experiment,   that  the  Figure  of 
figure  of  the  Integrant  particles  of  all  cryftals  may  be'*"'  'mxt- 
reduced  to  the  three  following.     Thefe  are.  ^iz\t%  ''*'' 

1.  The  tetrahedron,  or  the  fimpleft  of  all  pyramids. 

2.  The  triangular  prifm,  or  the  fimpleft  of  all  the 
prifms. 

3.  The  parallelopiped,  or  the  fimpleft  of  the  folids, 
which  have  their  faces  parallel. 

From  thefe  primitive  forms,  the  difference  of  fize, 
proportion,  and  denfity  of  the  diflferent  particles  of 
bodies,  he  fuppofes,  may  accourrt  for  all  the  differences 
of  attraihllon  which  take  place  in  fimple  aggregation 
and  compofition  of    bodies.     The    integrant    particles 
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Affinity,    fometimes  unite  by  tlieir  faces,  and  fometiraes  by  their 

V         edgci,    in   forming    tlie    primitive   cryftals ;    and    this 

accounts    for   the    dllTerent    figures    of    the  primitive 

cryftals,    \vhich   are    compofed    of   integrant    particles 

of   the  fame  form.     But    bodies  when  they  are  cry- 

ftallized,    do  not   always    exhibit    the  fame  primitive 

form.     The  deviations  from  this,  and  the  varieties  of 

.„         forms  which  are  produced,  are  called  by  Hauy  Jecora/- 

SeconJary    "''1/  /'»''"!■     In  fome  f.dts,  for  inftance,  the  primitive 

forms  form  is  the  oiftahedron  ',    but  in  deviating   from   this 

form,  they  aflume,  when  cryftallized,  that  of  the  cube 

or  the  dodecahedron. 

Thefe  fecondary  forms  feem  to  depend  fometimeS 
on  variations  in  the  ingredients  which  compofe  the  in- 
tegrant particles  of  particular  bodies,  the  lolvent  in 
which  the  cryftals  are  formed,  or  the  different  de- 
crements of  the  laminae  of  the  ciyftals.  But  for  a  full 
view  of  this  ingenious  theory,  fee  Crystallization. 

Sect.  III.  Of  the  AttraBlon  of  CoMPosnioN. 

Bodies  which  are  compofed  of  particles  of  the  fame 
nature  cohere  with  a  certain  force,  as  in  the  particles 
of  water  or  of  mercury,  and  thofe  of  wood  or  of  me- 
tal ;  and  this  force,  we  have  feen,  a£ls  with  very  dif- 
ferent degrees  of  intenfity.  In  the  two  former,  the 
water  and  the  mercury,  it  is  comparatively  weak,  but 
J  in  the  two  latter  it  is  very  powerful, 

esslained.  -But  the  dilfunilar  particles  of  bodies  alfo  enter  Into 
combination  ;  and  thus  combined,  form  homogeneous 
fubftances,  whole  particles  cohere  with  very  great 
force ;  and  wherever  thefe  combinations  take  place, 
the  force  of  cohefion  between  the  particles  of  each  of 
the  bodies  muft  be  dcltroyed  or  overcome,  before  the 
new  combination  can  take  place.  Thus  a  piece  of 
marble  is  dilVolVed  In  muriatic  acid  ;  but  before  this 
can  take  place,  the  force  of  cohefion  which  exifted  be- 
tween the  particles  of  the  marble  rauft  be  overcome-, 
or,  in  other  words,  the  force  of  attraction  between  the 
particles  of  muriatic  acid  and  the  particles  of  the  mar- 
ble is  greater  than  that  between  the  particles  of  mar- 
ble themfelves.  This  attrafticn  then  wllich  exifts  be- 
tween the  particles  of  fjbftances  of  a  dilTerent  nature, 
has  been  called  the  attraBion  of  comfioflion,  heterogene- 
ous affinity,  or  more  properly  chemical  cffinitij. 
This  affini-  This  attraftlon,  or  this  affinity,  does  not  exift  be- 
ly  limited,  tween  the  particles  of  all  bodies.  Thus  there  is  no 
affinity  bet\veen  a  piece  of  marble  and  water,  as  is  the 
cafe  between  marble  and  muriatic  acid  ;  and  it  is  faid 
that  there  is  no  affinity  bet^veen  oil  and  water,  becaufe 
the  particles  of  the  one  do  not  enter,  into  combination 
v.lth  thofe  of  the  other. 
Importance  Chemillry  may  be  faid  to  be  the  hiftory  of  affinities, 
of  it.  as  it  confifts  in  the  detail  of  the  numerous  and  various 

compofltlons  and  decompofitlons  which  take  place 
among  natural  bodies.  Witliout  attending  to  the  phe- 
nomena which  arife  from  affinity,  the  chemift  could 
cairy  on  no  procefs,  either  of  fynthefis  or  analyfis  ; 
for  it  is  by  means  of  their  affinities  that  the  c'lemical 
nature  of  bodies  can  be  difcovered. 

In  taking  a  general  view  of  the  phenomena  which 
depend  upon  chemical  attraftion,  the  changes  or  events 
which  are  the  refults  of  this  aftion,  have  been  divided 
into  certain  clafles,  and  from  their  being  conftant  and 


uniform,  they  have  been  charaflertzed  by  lh6  name  of  A(H:iity 
laws  of  cliemical  allinitJj.     Thefe   may  be  confulered  as  *~^^~ 
chemical    axioms    ivhich    are    the  principles  or  foun- 
dation of  the  fcience,   and  therefore  it  is  neceflary  that 
they  fhould  be  well  underftood,  before  we  enter  into 
the  detail  of  the  faffs  which  it  embraces.  „j 

The  celebrated  Fourcroy,  whofe  indefatigable  la- L.iw?, 
hours  and  e.xteniive  views  in  chemical  fcience  will  al- 
ways be  admired  and  valued,  has  arranged  the  fads 
which  depend  on  chemical  affinity  under  ten  different 
lieads,  which  he  has  denominated  the  laws  of  ajinitr/. 
In  illuftrating  this  interefting  part  of  chemical  fcience, 
we  ftiall  obferve  the  fame  arrangement. 
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Chemical  affnity  tahcs  ftlace  onli/  between  bodies  of  a  .^ifRtmv 
different  nature,  or  between  diffimilar  particles.  Iieiwcew 

This  law,  when  confidered  as  a  law  of  chemical  af-'''^"7'i'"' 
finity,  may  be  regarded  as  negative  •,  for  when  the  par-'^''"^  *^ 
tides  of  bodies  of  the  fame  nature  combine  together, 
it  is  by  the  force  of  cohefion,  and  therefore  comes 
tinder  that  fpecies  of  affinity  called  the  attraftion  of 
aggregation.  No  chemical  aftion  has  taken  place, 
no  new  compound  is  formed  ■■,  which  are  the  charac- 
teriftics  of  chemical  affinity. 

But  as  an  inftance  of  the  effeft  of  chemical  affinitv 
between  two  bodies  of  a  different  nature,  we  may  re- 
fer to  the  experiment  above  alluded  to,  of  the  combina- 
tion which  takes  place  between  a  piece  of  marble  and 
muriatic  acid  ;  for  by  the  mutual  aflion  between  thefe 
two  bodies  the  marble  has  dil'appeared,  and  the  acid 
has  totally  changed  its  properties.  The  compound, 
which  is  the  refult  of  this  combination,  proves  that 
the  heterogeneous  bodies  have  entered  into  intimate 
union  with  each  other. 

Chemical  affinity  may  aft  between  two  bodies,  and 
a  eorabinatlon  take  place,  xvhen  thefe  bodies  are  totally 
uncombined  ivith  all  others.  In  this  cafe  the  combi- 
nation is  produced  by  the  force  of  affinity  between  the 
two  bodies ;  but  when  one  or  both  of  thefe  bodies  is 
in  a  ftate  of  combination  with  others,  the  bodies  which 
are  faid  to  have  the  greater  affinity  for  each  other,  do 
not  entirely  combine  together,  and  leave  the  bodies  with 
which  they  were  firft  in  combination.  Suppole  A  and  B 
are  two  bodies  which  have  an  affinity  for  each  other,  and 
are  in  a  ftate  of  combination  ;  and  fuppofe  C  is  a  third 
body  which  has  a  If  ronger  affinity  for  the  body  B  than 
the  affinity  which  exifts  between  A  and  B.  Now,, 
the  body  C  having  a  greater  affinity  for  the  body  B 
than  what  exilfs  betiveen  the  compound  body  j\.B 
when  it  is  brought  into  circumftances  where  the- 
force  of  that  affinity  can  be  exerted,  the  compound 
body  AB  will  be  decompofed,  that  is,  the  body  C 
will  combine  with  the  body  B,  and  will  leave  the 
body  A.  It  was  formerly  fuppofed  by  chemical  phi- 
lofophers,  that  this  decompofition  v/as  complete  ;  that 
is,  as  in  the  cafe  ftated  above,  the  affinity  between  C 
and  B  being  greater  than  the  affinity  between  A  and 
B,  the  body  C,  \vhen  in  fufficient  quantity,  abfbafted 
every  particle  of  the  body  B  from  its  combination 
with  the  body  A.  But  the  experiments  and  obferva- 
tions  of  the  lagacious  Berthollet  have  placed  this  mat- 
ter in  a  new  light.  This  will  be  beft  illuft'rated  by 
detailing  fome  of  the  experiments  by  which  this  inge- 
nious 
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-:iIouA  pliilofopher  has  clearly  afcertained  many  curious 
faiSs  ^nth  regard  to  chemical  affinity  (d). 

The  fulphuric  acid  has  a  very  llrong  affinity  for  the 
earth  called  barytes,  forming  with  it  a  compound 
-  which  is  infoluble  either  in  hot  or  cold  water.  Sul- 
phuric acid  alfo  has  an  affinity  for  potafli,  but  it  is 
much  ^veaker  than  that  which  exifts  between  the  acid 
and  barytes ;  yet  the  potalh,  although  polTeffed  of  the 
^veaketf  affinity,  abllradls  part  of  the  fulphuric  acid 
from  the  barytes,  and  combines  with  it.  This  is 
proved  by  Berthollet  in  the  following  experiment. 

1.  He  took,  equal  quantities  of  pure  potafh,  and 
fulphate  of  barytes  (e),  and  boiled  them  together  in  a 
fmall  quantity  of  water.  According  to  the  views  of 
former  chemills  with  regard  to  chemical  affinity,  no 
decompofition  ffiould  take  place,  becaufe  the  affinity 
between  the  fulphuric  acid  and  the  barytes  was  ftrong- 
er  than  that  between  the  acid  and  the  potafh-  But 
■irom  the  refult  of  this  experiment  it  appears,  that  the 
fulphate  of  barytes  was  partially  decompofed  by  the 
potaffi,  and  that  the  fulphuric  acid  was  divided  be- 
tween the  two  bafes ;  that  is,  between  the  barytes  and 
the  potafti. 

2.  The  oxalic  acid  has  a  greater  affinity  for  lime  than 
for  potafh  -,  but  if  oxalate  of  lime,  that  is  oxalic  acid 
combined  ^vith  lime,  be  boiled  along  with  potafh  in  a 
fmall  quantity  of  water  in  the  proportion  of  one  part 
of  the  oxalate  of  lime  to  two  of  the  potafli,  a  partial  de- 
compofition of  the  oxalate  of  lime  will  take  place,  part 

*  Rcfcar-     of  the  oxalic  acid  is  abllrafted  from  the  lime,  and  com- 
'*">  ^""/  bines  with  the  potafh  *. 

Affinity  in-  3"  ^"^  P^'^  °^  phofphate  of  lime  was  boiled  toge- 
creafed  by  ther  in  a  fmall  quantity  of  water  \s'ith  two  parts  of  pot- 
the  mafs.  afh.  The  phofphoric  acid  has  a  greater  affinity  for 
lime  than  for  potafh  ;  but  from  this  experiment  it  ap- 
peared that  the  phofphate  of  lime  was  partially  decom- 
pofed, and  part  of  the  phofphoric  acid  having  combin- 
ed with  the  potaffi,  formed  the  new  compound,  phof- 
phate of  potafh. 

From  thefe  experiments  Berthollet  obferves,  that 
the  bafes  which  are  fuppofed  to  form  the  ftrongeft 
combinations  ^tltli  the  acids  may  be  feparated  from 
~  them  by  others  whofe  affinities  are  fuppofed  to  be 
weaker,  and  that  the  acid  divides  itfelf  between  the 
two  bafes.  Where  a  fmall  quantity  only  of  the  de- 
compofing  fubflance  is  employed,  the  effeft  is  not  per- 
ceptible •,  but  if  a  large  quantity  be  employed,  as  in  one 
of  rhe  above  experiments,  if  the  fulphate  of  barytes 
had  been  treated  with  fuccefTive  portions  of  potafh,  it 
would  have  been  ultimately  and  alraofl  entirely  decom- 
pofed ;  for  the  weaker  affinity  of  any  body  is  made 
up  by  increafing  the  quantity  of  that  body. 

Bergman  has  remarked,  that  if  fix  times  as  much  of 
the  decompofing  fubflance  be  employed  as  is  fufficient 
to  faturate  the  bafe,  a  decompofition  will  be  effetled 
which  may  be  confidered  as  total,  becaufe  the  oppofing 
fubflance  retains  fo  fmall  a  part  of  that  with  which  it 


was  combined,  that  it  may  efcape  the  obferver's  notice,   AfSiUjy 
and  be  confidered  as  an  evanefcent  quantity.     But  the  """y— 
above   experiments   fhew,  that  a  fimilar  decompofition 
could  be  produced,    if  the  reverfe  of  the  experiment 
wliich  Bergman  recommends  had  been  attempted. 

When  one  fubflance  aiEls  on  another  in  combination 
with  a  third,  the  fubjeft  of  combination  divides  itfelf 
between  the  two  others,  not  only  in  proportion  to  the 
energy  of  their  refpeftive  affinities,  but  alfo  in  pro- 
portion to  tlieir  quantities.  The  two  fubflances  which 
aft  on  the  combination  may  be  confidered  as  oppo- 
fing forces  afling  on  the  fubjeft  of  combination,  and 
fharing  it  betiveen  them  in  proportion  to  the  inten- 
fity  of  their  aftion  j  and  this  intenfity  may  be  efli- 
mated  by  the  quantity  of  the  fubflance  and  the  energy 
of  its  affinity.  The  effecl,  therefore,  mufl  increafe  or 
diminifh  as  the  quantity  increafes  or  dirainifhes.  Thus 
it  appears  that  eleftive  affinity  in  general  does  not  aft 
as  a  determinate  force  by  which  one  body  can  com- 
pletely feparate  another  from  a  combination ;  but 
that  in  all  compofitions  and  decompofitions  produced 
by  affinity,  there  is  a  partition  of  the  fubjedl  of  the 
combination  between  the  two  {bodies,  the  energy  of - 
whofe  affinities  is  oppofed,  and  the  proportions  of  this 
partition  depend  not  folely  on  the  difference  of  energy 
in  the  affinities,  but  alfo  on  the  difference  of  the  quan- 
tities of  the  bodies  ;  for  it  has  been  obferved  that  an 
excefs  of  the  quantity  of  the  body  whofe  affinity  is  the 
weaker,  compenfates  for  the  weaknefs  of  affinity. 


Second  Law. 
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Chemical  affinhij  lakes  place  only  between  the  u/ti- A&nitf 
mate  particles  of  bodies.  betwt^cn 

The  attratlion  of  aggregation  or  cohefion  which  is'"*  ""'" 
exerted  between  the  integrant  particles  of  bodies,  iSji^ig*, 
oppofed  to  the  aftion  of  chemical  affinity.  For,  as  in 
the  cafe  jufl  mentioned,  of  the  combination  that  takes 
place  between  a  piece  of  marble  and  muriatic  acid,  the 
force  of  cohefion  between  the  particles  of  the  marble 
mufl  be  overcome  before  chemical  aftion  begins,  and 
a  new  compound  can  be  formed.  The  new  compound 
confifls  of  the  conflituent  particles  of  the  two  bodies, 
which  are  now  intimately  united  by  the  force  of  affini- 
ty which  exifls  between  them. 


Third  Law. 


S7 


Chemical  nffinitij  takes  place  between  feveral  bodies.  Betwe'eiv 
It  is  not  merely  compounds  confifling  of  the  parti- fe veral  bo- 
des of  t\vo  bodies,  that  are  formed  by  chemical  affini-°"^' 
ty,  for  Tve  fhall  find  that  there  are  numerous  inftances 
of  three  or  four  fubflances  entering  into  chemical  com- 
bination. Alum,  a  well-known  fubflance,  is  a  com- 
pound of  three  fubflances  which  have  entered  into  che- 
mical union.  Thefe  are,  fulphuric  acid,  alumina  or 
pure  clay,  and  potafh.  The  fame  thing  happens  alfo 
in  all  ithofe  compounds  which  are  called  triple  falts, 
which  confifl,   like  alum,  of  three  different  fubflances  j 

but 


(d)  The  reader,  it  is  hoped,  will  find  no  difficulty  in  underflanding  the  general  reafonings  on  this  fubjeft ;  but 
he  will  be  able  to  comprehend  it  fully,  after  the  fubflances  whofe  affinities  are  given  as  examples,  are  treated  of  in 
detail  in  their  proper  places. 

(e)  This  is  the  compound  of  fulphuric  acid  and  baryte?,  according  to  the  new  chemical  nomenclature,  the 
principles  of  which  will  be  afterwards  explained. 


Affinity. 


9^ 

Alloy  of 
metals. 
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but  tlie  moil  remarkable  inftances  of  the  effefts  of 
'  chemical  affinity  on  feveral  bodies  are  obfe rved  in  the 
alloys  of  feme  of  the  metals.  The  temperature  at 
■^vhich  the  metals  are  fufed  is  generally  pretty  high, 
but  an'  alloy  of  ferae  of  them  may  be  brought  to  a  ftate 
of  f\ifion  at  a  low  temperature.  This  is  the  cafe  with 
the  alloy  of  bifmuth,  lead,  and  tin,  which  may  be 
melted  at  the  temperature  of  boiling  water,  which  is 
far  below  the  fuiing  point  of  any  of  the  uncombined 
metals,  and  (hews  by  this  change  of  their  properties, 
that  a  chemical  union  has  been  effeifled. 

Fourth  Law. 

One  hoily  Tl:at  chemical  affiiuty  may  take  place  between  twt 
muil  be  hotlies,  il  is  necejfary  that  one  of  them  be  in  the  liquid  or 
^""''-  fuidjlate. 

The  folution  of  a  folid  body  in  a  fluid,  may  be  con- 
fidered  as  the  dellruftion  of  the  cohefion  of  its  parti- 
cles, and  their  equal  diffufion  in  that  fluid.  It  is  the 
combination  of  the  particles  of  the  folid  with  thofe  of 
the  fluid ;  and  the  compound  ftill  poffefles  the  charac- 
teriftic  phjrfical  properties  of  the  fluid.  Thus,  in  the 
flrll  place,  the  force  of  cohefion  between  the  particles 
of  a  folid  body  is  deltroyed,  by  its  folution  in  a  fluid  ; 
which  force  muft  always  be  overcome  before  a  new 
compound  can  be  formed  by  the  aclion  of  chemical  af- 
finity. But,  idly,  The  particles  of  a  body  dilTolved 
in  a  fluid  are  in  their  ultimate,  or  at  leaft  very  minute, 
ftate  of  divifion  ;  by  which  means  the  points  of  contaft 
betu-een  the  particles  of  the  body  held  iu  folution, 
and  thole  of  any  other  with  Avhich  it  may  combine, 
are  greatly  multiplied  ;  and  thus  the  operation  of  che- 
mical aftion  between  thefe  particles  is  greatly  extended. 
Many  familiar  procelTes  are  examples  of  the  effefts  of 
folution,  as  fugar  difl'olved  in  water  ;  common  fait  in  the 
fame  fluid ;  or  the  experiment  mentioned  above,  of  mar- 
ble in  muriatic  acid.  In  the  procefs  of  making  glals 
we  have  another  example  of  the  fame  nature.  The 
t^vo  fubllances  which  enter  into  the  compofition  of 
glafs  are  in  the  folid  ftate.  Thefe  are  filiceous  earth 
or  fand,  and  an  alkali.  But  to  effecl  the  combination 
of  the  two  folids,  one  of  them  is  brought  to  the  fluid 
ftate  by  the  application  of  heat.  The  alkali  firft  melts, 
and  in  the  ftate  of  fullon  the  fand  or  filiceous  earth 
combines  with  it,  and  forms  an  uniform  compound, 
,03  which  is  glafs. 
Effcrt  of  But  Berthollet    has    (hewn,    that   the  folubility    of 

folubility.  bodies  has  a  very  great  influence  in  modifying  the 
aftion  of  chemical  affinity.  For,  he  obferves,  when  a 
body  is  in  fome  degree  foluble,  its  aflion  is  compofed 
of  that  of  the  part  diifoLved  and  of  that  of  the  part 
which  has  retained  its  folidity.  It  follows  that  its 
aiflion  does  not  increafe  in  proportion  to  the  quantity 
employed.  Lime,  for  inftance,  ads  by  the  part  dif- 
folved,  and  by  that  which  remains  folid ;  but  it  is 
probably  the  diffolved  part  which  contributes  princi- 
pally to  the  eifeft  produced.  If  the  quantity  of  lime 
employed  in  an  experiment  be  doubled,  without  in- 
creafing  the  quantity  of  the  liquid,  the  quantity  of 
lime  diffolved  will  rather  be  diminilhed  than  increafed, 
becaufe  a  part  of  the  liquid  is  ablorbei^  by  the  lime 
which  has  been  added. 

If  an  infoluble   combination   can  become  foluble  by 
being  deprived  of  a  part  of  its  compofition,  the  incon- 
venience of  intolubility   is  ealily  removed.     Thus  it  is 
Vol.  V.  Part  «.  •         ■ 
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when  the  phofphate  of  lime  is  aAcd  on  by  an  acid.   AfTuitj. 
The  part  of  it  which  is  within  the   fphere  of  adion  is  — v~— 
inftantly  con\erted    into  an  acidulous  phofphate,  and 
the  other  part  fucccflively,  until  both  the  oppofed  fub- 
ftanccs  be  reduced  to  a  liquid  ftate. 

"  When  an  eliminated  fubftance  becomes  infoluble, 
the  precipitate  which  is  formed  retains  a  portion  of  the 
fubftance  with  which  it  was  combined,  in  proportion 
to  the  individual  forces  which  ailed  in  the  moment  of 
the  precipitation.  The  operation  is  no  farther  in- 
fluenced by  this  portion,  fo  that  the  quantity  of  the 
precipitating  body  adequate  to  the  precipitation  is  all 
that  is  neceflary  until  the  end  of  the  operation.  But 
the  cafe  is  different  when  the  eliminated  fubftance  ai- 
fumes  the  liquid  ftate,  for  then  the  refiftance  increafes 
according  to  the  progrefs  of  the  decompofition  ;  and 
hence  it  follows,  if  a  fubftance  nearly  infoluble  be 
oppofed  to  a  combination,  and  its  aftion  be  confe- 
quently  only  partial,  whilil  the  fubftance  eliminated 
remains  liquid,  that  tiie  decompofition  muft  be  quickly 
(topped,  whatever  may  be  the  force  of  the  affinities. 
Becaufe  it  has  been  -already  (hewn  that  the  decompof- 
ing  action  depends  not  merely  on  the  affinities,  but  al- 
fo  on  the  relative  quantities  in  aftion.  When  the  ful- 
phate  of'potalh  was  decompofed  by  means  of  lime,  the 
operation  was  necetfarily  ftopped  as  loon  as  the  ful- 
phuric  acid  was  entirely  divided  between  the  potafli 
and  lime,  iu  proportion  to  their  refpeflive  affinities, 
and  to  the  quantity  of  each  which  had  afted  on  the  , ,,  „ 
lulphunc  acid  ;  that  is,  in  proportion  to  their  relpective /ja„i„_ 
malTes  *."  loi 

But  fluids  in  the  elaftic  ftate,  or  the  ftate  of  gas,  E'aftic 
produce  eflefts  which  are  contrary  to  thofe  of  the  force  ""'°'- 
of  cohefion  ;  and  thus  modify  in  a  different  manner 
the  eftefts  of  the  particular  affinity  of  each  fubftance. 
Elafticity  afts,  either  by  the  removal  of  fome  fubftances 
from  the  aftion  of  others,  or  by  diminilhing  their  pro- 
portion within  the  fphere  of  aftion.  But  if  all  the 
fubftances  in  aflion  be  in  the  elaftic  ftate,  this  efleft 
ivill  not  follow,  becaufe  then  they  all  exift  in  a  fimilar 
condition.  When  a  fubftance,  on  feparating  from  an 
intimate  combination,  aflumes  the  ftate  of  gas,  it  be- 
comes elaftic,  and  then  it  can  oppofe  no  further  refif- 
tance to  the  decompofing  aftion.  And  thus  it  appears 
that  fubftances  of  this  nature  do  not  aft  by  their  mafs. 
A  complete  decompofition  can  then  be  effefted  by  the 
decompofing  fubftance,  and  no  greater  quantity  of  it 
is  required  thin  ^vhat  ^vould  have  been  neceflary  to 
form  the  compound  by  direct  combination. '  Thus, 
carbonic  acid,  which  is  an  elaftic  fluid,  may  be  dif- 
engaged  from  its  combination  by  another  fubftance 
whofe  affinity  for  the  bafe  may  be  lefs,  becaufe  that 
other  fublfancc  can  aft  by  its  mafs,  and  can  therefore 
overcome  the  affinity  of  the  carbonic  acid  by  its  fuc- 
ceffive  aftion.  But  if  the  whole  of  the  carbonic  acid 
is  to  be  expelled,  the  decompofing  fubftance  muft  be 
ufed  in  greater  quantity  than  W'hat  is  juft  neceffary  to 
produce  faturation.  102 

The   aftion  which  takes    place  W-hen    concentrated  Example, 
fulphuric  acid  is   poured  on  dry  common   fait,  that  is,  .  X 

both  fubftances  being  as  much  as  poffible  deprived  of  ' 
water,  affords  a  good  illuftration  of  the  elfeft  of  the 
elafticity  of  one  of  the  fubftances.  Common  fait  is 
compofed  of  muriatic  acid  and  foda.  The  affinity 
of  the  fulphuric  acid  for  foda  is  greater  than  that 
3  K  -'  of 
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Affiaity.  of  muriatic  aciJ.  \\  htii,  therefore,  tlie  fulphuric  acid 
'>'"  v~  '  is  poured  on  the  common  fait,  it  combines  ^\ith  tlie 
foda,  and  the  affinity  of  the  muriiitic  acid  is  dimi- 
nifhed.  It  confequently  aflumes  the  gafeous  ftate, 
and  a£ls  no  longer  by  its  mafs.  But  if  a  folution  of 
common  fait  in  water  be  employed,  or  a  diluted  acid, 
then  the  muriatic  acid  may  be  retained  in  the  water, 
and  in  this  cafe  It  can  act  by  its  mafs. 

When,  therefore,  a  fubllance  is  in  the  ftate  of  gas, 
its  elalliclty  is  to  be  conlidered  as  a  force  oppofed  to 
the  affinity  of  liquid  fubftances.  When  the  elafticlty 
of  gafeous  fubftances  Is  aimlnhhcd,  as  happens  by  com- 
prelfion,  they  then  combine  in  greater  quantity  with 
liquids.  When  water  is  brovight  Into  contaft  with 
carbonic  acid,  which  Is  In  the  llate  of  gas.  It  does  not 
become  faturated  with  that  acid,  becaufe  the  elafticlty 
of  the  gafeous  acid  oppofes  the  dllTolvIng  power  of 
the  water  :  and  before  its  diflblving  force  Is  exhaufted, 
the  two  forces  are  balanced.  But  ^vhen  the  oppoftne 
elaftic  force  is  dimlnilhed,  as  by  compreflion,  the  dli^ 
folving  power  of  the  water  continues  its  action,  and 
thus  it  is  more  fully  faturated  v\Ith  the  acid. 

Fifth  Law. 

Change  of        W/ien  bodies  combine  together,  they  undergo  a  change 
tempera-     of  temperature. 

**'*•  In  all  bodies  there  exift?  a  certain  quantity  of  calo- 

ric, or  the  matter  of  heat  ;  but  when  any  change  takes 
place  in  the  nature  or  conftltutlon  of  any  body,  its 
power  of  retaining  that  portion  of  caloric  is  alfo 
changed.  During  thefe  changes  heat  Is  either  given 
out  or  abforbed  ;  and  this  increafe  or  diminution  of 
temperature  becomes  obvious  to  our  fenfes,  or  may  be 
meaiured  by  the  thermometer. 

The  eS'ecfs  of  this  variation  of  temperature  ^nll  be 
greater  or  lefs,  in  promoting  or  retarding  the  aftion  of 
.  chemical  affinity,  according  to  the  change  which  takes 
place  on  the  fubftances  which  are  deccmpofed,  or  ac- 
cording to  the  ftate  of  the  compound  which  Is  formed. 
When  there  is  a  great  elevation  of  temperature,  in  con- 
fequence  of  the  heat  produced  by  the  combination  of 
fubftances,  it  is  neceflary  to  attend  to  the  difference  of 
volatility  of  which  the  fubftances  are  fufceptible  by 
that  elevation  of  temperature.  If  the  fubftances  are 
not  all  in  the  liquid  ftate,  or  if  one  of  them  only  be 
foluble,  the  effeft  of  heat  is  to  favour  their  mutual 
aftion  5  becaufe  the  force  of  cohefion,  which  afts  even 
between  the  particles  of  bodies  In  the  liquid  ftate,  is 
thus  diminiftied.  If  the  expanfion  by  heat  of  the  one 
of  two  fubftances  be  greater  than  that  of  the  other, 
the  more  expanded  fubftance  acquires  a  greater  degree 
of  elafticlty,  and  thls^  as  has  been  already  obferved, 
muft  be  confidered  as  a  force  oppoling  the  affinity 
•which  exifted  between  the  two  bodies. 

In  chemkal  combinations,   according  to  this   law, 
tile  temperature  changes ;    and    it   is  either  increafed 
or  diminiftied,  according  to  the   nature   of  the  com- 
bination which  is  effefted.    This  will  be  beft  illiUtrated 
,  by  an  example  or  two. 

Sxacnples.        '>•'  When    lime   is  flaked,   that    is,    when   water  is 
Uirown  upon  burnt  lime,  a  great  elevation  of  teippera- 


ture   takes  place.     The  water  enters  into  combination   Affinity. 
with  the  lime  ;    it  palTes   from  the   fluid  to  the   folld  """"V"" 
ftate  ;  and,  during   this  change,  a  great  quantity  of  ca- 
loric, or  the  matter  of  heat,  is    given    out,  which  is 
the  caufe  of  the  increafe  of  temperature  (f). 

2.  As  an  example  of  tivo  fluids  when  mixed  toge- 
ther producing  a  iimilar  effec>,  take  four  parts  of  con- 
centrated fulphuric  acid,  and  pour  it  on  one  part  of 
water  ;  the  temperature  of  the  combined  fluids  will  be 
elevated  to  the  boiling  point  of  water. 

In  the  folution  of  folid  bodies  in  a  fluid,  there  Is 
a  great  change  of  temperature  ;  but  In  this  cafe  it  is 
dimlnilhed.  This  is  particularly  the  cafe  when  falts 
are  diffolved  in  water. 

1.  Take  muriate  of  ammonia,  or  fal  ammoniac,  and 
dilTolve  it  In  water,  and  while  the  folution  Is  going  on. 
If  a  thermometer  be  plunged  into  it,  there  will  be  a 
conftderable  fall  of  the  mercury  in  confequence  of  the 
abforption  of  caloric,  or  the  diminution  of  tempera- 
ture. 

2.  If  one  part  of  water,  at  the  temperature  of  50° 
or  60°  of  Fahrenheit,  be  poured  on  an  equal  quantity 
of  ice,  the  temperature  of  the  water  will  be  dimlnilhed 
to  the  freezing  point,  or  3  2°. 

3.  A  veiy  low  temperature  is  produced  by  a  mix- 
ture of  ice  and  common  fait  j  and  a  Ifill  lower  by  a  mix- 
ture of  fnow  and  po^vdered  muriate  of  lime.  But  we 
Ihall  become  better  acquainted  with  the  effefts  of  thefe 
fubftances  In  explaining  the  method  of  producing  arti- 
ficial cold. 


Sixth  Law. 
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The  compounds  formed  by  chemical  affinity  pojjefs  new  Compourds 
properties,  and  different  from  thofe  of  their  conllituent^'^''^ '"^^ 
parts.  \  P"P"*'"' 

We  are  too  little  acquainted  with  the  nature  of  che- 
mical affinity,  to  be  able  to  determine,  a  prion,  what  is 
to  be  the  refult  of  a  combination  between  two  fubftances. 
No  information  can  be  obtained  what  the  nature  of  the 
union  will  be,  from  knowing  the  properties  of  the  fub- 
ftances which  are  to  be  combined.  It  is  only  by  ex- 
periment that  the  nature  and  properties  of  the  new 
compound  can  be  afcertained. 

Unmlling  to  fuppofe,  or  unable  to  conceive,  that 
the  properties  of  the  two  fubftances  which  enter  into 
combination,  had  totally  difappeared  In  the  new  com» 
pound,  the  earlier  chemifts  imagined  that  the  proper- 
ties of  the  latter  were  of  a  middle  nature,  confiftlng 
of  the  mixed  properties  of  the  compofing  fubftances. 
Hence  the  compounds  of  the  acids  and  the  alkalies 
were  denominated  viiddle  falts,  fales  medii,  from  pof- 
fefl*mg  the  combined  properties  of  their  component  fub- 
ftances. 

But  the  truth  of  this  doflrine,  with  regard  to  the 
nature  of  compound  fubftances,  has  been  fully  dif- 
proved  by  the  more  accurate  obfervatlons  of  mo- 
dem chemifts ;  for  it  is  found  by  experiment  that 
the  compound  formed  exhibits  not  a  fingle  property  of 
any  of  the  fubftances  of  which  it  is  compofed.  On- 
the  contrary,  of  two  mild  and  infipid  fubftances,  a 
corapouad  is  formed  which  is  highly  acrid  and  corro- 

five3 


(f)  The  explanation  of  this  phenomenon  will  be  given,  when  we  come  to  treat  of  heat. 
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Affinity,  five  ;  and  the  refult  of  the  combination  of  two  po%ver- 
^*— V—  fiiUy  corrofive  fubftances,  is  frequently  a  mild  and  in- 
fipid  compound. 

It  is  indeed  one  of  the  charafteriflics  of  chemical 
affinity,  that  there  be  a  total  change  in  the  proper, 
ties  of  the  fubftances  which  enter  into  combination. 
This  change  takes  place  in  the  fenfible  qualities  of 
many  of  the  compounds,  and  fome  of  thefe,  as  an  illuf- 
tration  of  this  law,  may  be  mentioned. 

(i.)  Changes  of  colour.  The  colour  of  lead  is  a 
bluiih  white,  but  when  it  combines  with  oxygen  it  af- 
fumes  a  bright  yello^v  or  red  colour,  in  proportion  to 
the  quantity  of  oxygen.  Cobalt,  which  is  of  a  gray 
colour,  Avhen  combined  with  oxygen  becomes  of  a 
fine  blue  ;  and  copper,  which  is  red,  combined  in  the 
fame  way,  exhibits  a  green  colour. 

(2.)  Changes  in  fmell.  r.  The  fmell  of  muriatic  acid 
is  highly  pungent  ;  ammonia,  or  the  volatile  alkali,  is 
not  lefs  fo ;  but  when  thefe  tivo  are  combined,  form- 
ing muriate  of  ammonia,  or  fal  ammoniac,  the  new 
compound  is  perfeftly  inodorous.  This  laft  is  a  re- 
markable inftance  of  two  highly  volatile  and  odorous 
fubftances  becoming  fixed  in  the  compound,  and  defti- 
tute  of  fmell,  and  thus  exhibiting  a  total  change  of 
their  properties. 

2.  The  fmell  of  fulphur  and  of  potafli  is  fcarcely 
perceptible  in  the  uncombined  ftate  ;  but  when  they 
are  united  together,  and  moiftened  with  water,  a  moft 
fetid  and  offenfive  odour  is  emitted. 

(3.)  Changes  in  tafte.  I.  The  tafte  of  fulphur  is  near- 
ly infipid  •,  and  oxygen,  which  is  one  of  the  component 
parts  of  the  atmofphere,  is  not  only  innocent,  but  ne- 
ceiTary  for  the  exiftence  of  animals  :  but  when  thefe 
two  enter  into  union,  the  compound  formed,  which  is 
fulphuric  acid,  is  one  of  the  moft  corrofive  fubOances. 

2.  Sulphuric  acid,  which  is  four  and  corrofive,  forms 
a  combination  with  foda,  which  is  alfo  of  a  corrofive 
nature  ;  the  refult,  which  is  Glauber  fait,  or  fulphate 
•f  foda,  is  a  compound  of  a  bitter  naufeous  tafte, 
but  poffelTmg  none  of  the  properties  of  its  component 
parts. 
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Seventh  Law, 


Force  of  The  fijrce  of  chemical  affiniti/,  is  ejlimatedhy  the  force 

affinity        which  it  necejfanj  to  feparate  the  fuhjlances  which  enter 
into  combination. 

In  treating  of  cohefion,  or  the  attraflion  of  aggre- 
gation, it  was  ftated,  that  the  method  employed  by 
philofophers  to  eftlmate  that  force,  was  to  meafure  the 
oppofite  force,  or  that  which  %vas  neceffary  to  over- 
come the  cohefive  force.  Thus,  the  weight  attached 
to  the  lower  extremity  of  a  metallic  wire  perpendicu- 
larly fufpended,  which  was  juft  lulhcient  to  tear  it 
afunder,  is  confidered  as  the  meafure  of  its  power  of 
cohefion.  But  it  ■ivill  appear  from  what  follows  that 
this  la^v  muft  be  adopted  with  confiderable  modifica- 
tion. 
-lUmated  ^"  eftimating  the  force  of  chemical  affinity,  various 
by  the  tirae  methods  have  been  propofed  by  different  philofophical 
of  folution ;  chemifts.  It  -was  thought  by  Wenzel,  that  the  time 
which  one  body  required  to  diffolve  another,  might  be 
confidered  as  the  meafure  of  the  force  of  affinity  be- 
tween thefe  two  bodies  j  but  it  muft  appear  from  what 
has  been  already  faid,  that  the  time  of  folution  muft 
depend    greatly  on    the    cohefive    force  of  the  body 


which  is  to  be  diffolved,  and  the  nature  of  the  com-  Affinity, 
pound  which  is  formed  ;  fo  that  from  thefe  deviations,  """"v       ■" 
no  certain  meafure  can  be  obtained  from  this  method.     ,     .'^  j-.- 
According  to  fome,  the  meafure  of  the  force  of  che- Acuity  of ' 
mical  artinity  may  be  eftimated   by  the  difficulty  of  fe- feparation 
parating  the  fubftances  ivhich   have  entered  into  com- 
bination \  or,  by  taking  the  compound  ratio  of  the  fa- 
cility with  which  they  are  combined.     But  as   no  me- 
thod has  been  invented   to  afcertain   either  the  one  or 
the   other,    which  are  the   neceffary   previous  fteps  in 
the  method  propofed,  it  is  impoffible,  in  this  way,  to 
eftimate  the  force  of  chemical  affinities.  jo- 

Obferving  the  effeCls  of  the  union  and  abftraflion  of  by  the  af. 
caloric,  in   the  operations  of  chemical  affinity,  Lavoi- ''"'*)'.  *°' 
fier  and   La  Place,    in  a  memoir    publifhed  in   1783,^"^' 
propofed  this   as  the   method  of  eftimating  the  force  of 
affinity.     But  it  feems  fcarcely  poffible  to  meafure  the 
force    of  chemical  affinity  between  two  fubftances  by 
the  degree  of  temperature  which  is  required  to  over- 
come the  force   of  cohefion  •■,  or,  as  this  degree  of  tem- 
perature  has  no  meafurable  proportion  with  the   force 
of  chemical  affinity,  it  can  afford  no  data   for  eftima- 
ting this  ferce.     And  this  quantity  being  variable  and 
unknown,  n   fixed  term  is  wanting  to  form  a  fcale  of 
comparifon. 

We  have  already  mentioned,  in  treating  of  adhefion, 
the  experiments  of  Dr  Taylor  on  the  adhefion  of  fur- 
faces,  and  the  experiments  and  conclufions  of  Morveau 
and  Achard  on  the  fame  fubjeft.  From  thefe  Mor- 
veau has  propofed  to  deduce  a  method  of  eftimating 
the  force  of  chemical  affinities.  But  for  an  account 
of  this,  we  refer  the  reader  to  the  firft  feflion.  j 

A  different   method  has  been  propofed  by  Mr  Kir-  Kirwan's 
wan,  in  his   experiments    and  obfervations  on  the  at-  method, 
traftive    powers    of   mineral    acids  *.       He    obferves, «  Phil. 
that  the  principal  end  which  he  had  "  in   view  was,  Tranf.  voh 
to    afcertain    and    meafure    the    degrees  of  alTmity  or'*-^''- 
attraftion  that  fubfift  between  the  mineral  acids,  and 
the  varisus  bafes  ^\ith  which  they  may  be  combined  j 
a    fubjeft   of  the    greateft    importance,    as   it  is  upon 
this  foundation  that  chemiftry,  confidered   as  a   fcience, 
muft   finally  reft  j  and  though   much  has  been  already 
done,   and   many  general    obfervations    laid    down  on 
this  head,  yet  fo  many  exceptions  have  occurred,   even 
to  fuch  of  thefe  obfervations  as  feem  to  have  been  moft 
firmly  eftabliihed,  that    not   only  a  variety  of  tables  of 
affinity  have    been  formed,   but    many   very    eminent 
chemifts  have  been  induced  to  doubt  whether  any  gene- 
ral law  whatfoever  could  be  traced"  f.  f /iW.  p.  3,;, 

"  The  difcovery  of  the  quantity  of  real  acid  in  each 
of  the  mineral  acid  liquors,  and  the  proportion  of 
real  acid  taken  up  by  a  given  quantity  of  each  bafis 
at  the  point  of  faturation,  led  me  unexpeftedly  to  what 
feems  to  me'the  true  method  of  inveftigating  the  quan- 
tity of  attraftion  which  each  acid  bears  to  the  feveral 
bafes  to  which  it  is  capable  of  uniting.  For  it  was 
impoffible  not  to  perceive, 

ift.  That  the  quantity  of  real  acid  neceffary  to  fa- 
turate  a  given  v.eight  of  each  bafe,  is  iuverfely  as  the 
affinity  of  each  bafe  to  fuch  acid. 

2dly,  That  the  quantity  of  each  bafe  requifite  to 
faturate  a  given  quantity  of  each  acid,  is  direiUy  as 
the  affinity  of  each  acid  to  fach  bafe. 

Thus,  100  grs.  of  each  of  the  acids  require  for  their 

feturation,  a  greater  quantity  of  fixed  alkali  than  of 

3   K   2  calcareous 
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Affinity,    calcareous  earths,  more  of  this  earth  than  of  \'olatile      of  magnefia,    than  of  earth  of  alum  }  as  may  be  feen  ,  Aff-niiy. 
^~^. '  alkali,  more  of  this  alkali  than  oi  magnefia,   and  more 


in  the  foUovvint;  table. 


Q^uantity  of  bafe  taken  up  by  loo  grs.  of  each  of  the  three  acid?. 


Potatll 

Soda. 

Lime. 

Ammonia. 

Magnefia.'   Alum. 

Sulphuric  acid. 
Nitric  acid. 
Muriatic  acid. 

grs. 

215 

215 
213 

gr.. 
165 

158 

g«- 

110 

96 

89 

87 

79 

grs. 
80 

75 

71 

75 
65 
55 

111 

Obje(ftions, 


"  As  thefe  numbers,"  Mr  Kirwan  obferves,  "  agree 
with  what  common  experience  teaches  us  concerning 
the  affinity  of  tliefe  acids  with  their  refpeftive  bales, 
they  may  be  confidered  as  adequate  expreflions  of  the 
quantity  of  that  afhiiity.  Thus,  the  affinity  of  the 
fulphuric  acid  to  potafh,  that  is,  the  force  with  which 
they  unite  to  each  other,  is  to  the  affinity  with  which 
the  fame  acid  unites  to  lime,  as  215  grs.  to  no  ;  and 
to  that  which  the  nitric  acid  bears  to  lime,  as   215  to 

96." 

But  to  tlijs  method  of  Mr  Kirwan  objeflions 
have  been  made  by  Morveau  and  Berthollet.  It  is 
flated  that  the  elTential  principle  of  the  force  of  affi- 
nity being  in  the  direft  ratio  10  the  quantity  of  bafe, 
is  not  fally  eftablilhed.  According  to  the  experiments 
of  Morveau,  a  quantity  of  fulphuric  acid  containing 
100  grs.  of  real  acid,  required  for  faturation  201  grs. 
of  cryftallized  carbonate  of  potafli  :  a  quantity  of  nitric 
acid  which  contained  100  grs.  of  real  acid,  required 
^02  grs.  for  faturation  ;  and  a  quantity  of  muriatic  acid 
containing  lOO  grs.  of  real  acid,  required  no  lefs  than 
005  grs.  of  the  fame  fait  for .  faturation.     From  thefe 


experiments  it  appears,  that  Mr  Kirwan's  calculations 
are  erroneous,  or  that  the  principle  on  which  he  has  pro- 
ceeded is  falfe  ;  for  equal  quantities  of  real  acids  re- 
quire for  faturation  different  quantities  of  potafh  ;  and 
befides,  the  quantity  of  bafe  required  is  in  the  inverfe 
ratio  to  the  force  of  affinity,  which  is  the  reverfe  of 
Mr  Kirwan's  principle. 

Mr  Kir^van,  however,  has  acknowledged  the  force 
of  thefe  objeftions,  and  has  deduced  the  proportion  of 
real  acid  in  the  nitric  and  fulphuric  acids,  from  lefs 
exceptionable  principles.  His  table,  therefore,  which 
expreffes  in  numbers  the  flrength  of  affinities,  is  confi- 
dered as  the  molt  correft  ^vhich  has  yet  been  publifh- 
ed  -,  and  his  general  principle,  that  the  quantity  of  bafe 
required  to  faturate  a  given  quantity  of  real  acid,  is 
the  exprefTron  of  the  force  of  affinity  between  the  acid 
and  the  bafe,  feems  to  receive  additional  confirma- 
tion in  proportion  to  the  progrefs  of  chemical  know- 
ledge. 

Mr  Kirwan  has  correfted  the  quantity  of  bafe  taken 
up  by  100  parts  of  fulphuric,  nitric,  muriatic,  and 
carbonic  acids,  as  will  be  feen  in  the  following  tabic  *.  *  Jnal  0/ 

Min.  Pi'a- 
ttri. 


loopls. 

Potafli. 

Soda. 

.■\mmonia. 

Barytes. 

,  Strontites. 

Lime. 

Magnefia. 

Sulphuric. 
Nitric. 
Muriatic. 
Carbonic. 

121.48 

117.7 

177.6 

95.1 

78.32 

73-43 
136.2 
149.6 

26.05 

4^-35 
58.48 

200. 

178.12 

314-46 

354-5 

138. 
116.86 
216.21 
231-  + 

70. 

55-7 
1 1 8.3 
122. 

57-92 
47.64 
89.8 

50- 

But  according  to  the  experiments  and  obfervations 
of  Berthollet,  as  the  force  of  affinity  varies  in  propor- 
tion to  the  mafs  of  any  body,  no  method,  however  ac- 
curate in  other  refpefts,  will  afford  a  certain  rule  for 
eftimating  the  force  of  chemical  affinity. 

Eighth  Law. 

Bodies  have  different  degrees  of  affinity  for  each  other. 

On  the  different  force  of  atfinity  which  exifts  be- 
tween different  bodie's,  depend  many  of  the  laofi  im- 
portant operations  in  chemiftry  ;  and  it  is  by  multiply- 
ing the  objefts  of  this  law,  that  chemical  fcience  can 
,y,  be  improved  and  extended. 
Two  kirdfi  Affinities  have  been  divided  into  two  kinds,  fimple 
affinity,  and  compound  affinity  ;  or  fimple  eleftive  at- 
traflions,  and  double  eleflive  attraftions. 

Simple  affinity. — The  firft  of  thefe  includes  all  thofe 
combinations  which  direftly  take  place  between  two 
bodies,  as  when  muriatic  acid  and  lime  are  combined 
together.  It  is  al^a  a  cafe  of  fimple  affinity,  or  fingle 
cledive  attradion,  when  to  a  folution  which  contains 


in 

Oifterent 
affinities 
among 
bodies. 


114 

Betwefn 
*wo  bodie 


two  fubftances,  there  is  added  a  third  which  produces 
the  feparation  of  one  of  the  diffolved  bodies.  This 
takes  place  when  potafli  is  added  to  the  folution  of 
lime  in  muriatic  acid.  The  potaQi  has  a  ftronger  affinity 
for  the  muriatic  acid  than  the  lime  j  it  therefore  fe- 
-parates  the  acid  from  the  lime,  combines  with  it,  and 
remains  in  the  folution.  The  lime  thus  feparated  from 
its  combination,  appears  in  the  folid  form,  and  falls  to 
the  bottom.     This  is  called  a  precipitate.  ,15 

In  praftical  chemiftry  precipitates  are  diftinguifhedPrecipi- 
into  feveral  kinds.  It  is  faid  to  be  a  real  or  true  pre-'^tes. 
cipitate  when  the  body  which  is  difengaged  from  the 
combination  falls  to  the  bottom,  as  in  the  cafe  above 
where  the  lime  fell  to  the  bottom,  after  being  feparated 
from  the  muriatic  acid.  A  falfe  precipitate  is  ^vhen 
the  new  compound  Avhich  is  formed  falls  down,  as 
when  fulphuric  acid  is  added  to  any  folution  of  lime ; 
for  the  compound  being  infbluble,  it  appears  in  the 
form  of  a  precipitate.  A  precipitate  is  faid  to  be  pure 
when  the  body  which  has  been  decompofed,  can  be  formed 
again  from  the  feparated  conflituent  parts  j  and  impure 

■jvhen 
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Affinity,    when  tliis  cannot  be  effefted;  that  is,  probably,  when 
'     ,  »         the  decompofition  has  not  been   complete.     It  fome- 
times   happens  ^vhen  a  body  ^Thich  confifts  of  two  fub- 
ftances,  is  decompored  by  means  of  a  third,  that  the  dif- 
engaged  fubftance    afliimes  the  elaftic   form.     This  is 
the  cafe  when   muriate  of  ammonia  is  decomjwfed  by 
quicklime.     The  muriatic  acid  which  is  in  combination 
witli  the  ammonia,  unites  with  the  lime,  for  which  it  has 
the  greater  attraSion  j  and  the  ammonia  is  fet  free,  and 
rt4         is  inllantly  volatilized. 
Between  Compound  affinity. — But   there  are  fubftances  wliich 

more  thnn   cannot   be    decompofed  when  a  third   fubltance  is  pre- 
'*^'''  ffnted.     The  affinity  of  the  two  fubllances  A  and   B 

in  combination,  may  be  fo  much  llronger  than  the  af- 
finity of  a  third  C  for  either  A  or  B,  that  no  decom- 
pofition will  take  place  when  the  body  C  is  prefented 
to  the  compound  of  A  and  B.  Suppole  the  two  fub- 
ftances  A  and  B  are  held  united  with  a  force  equal  to 
1 2,  and  the  force  of  affinity  between  the  body  C  and 
B  is  equal  only  to  8,  it  is  obvious  that  no  change  can 
be  effefted,  becaufe  the  force  of  affinity  between  C  and 
B  cannot  overcome  the  cohefive  force  that  exills  be- 
tween A  and  B.  But  if  a  fourth  body  D  is  prefented 
to  the  compound  A  and  B,  and  afts  with  a  force  on  the 
body  A  equal  to  6,  while  the  body  C  afts  on  B  with  a 
force  equal  to  8,  it  is  evident  that  the  combined  aftion 
of  thefe  two  forces  will  overcome  the  force  of  affinity 
between  A  and  B,  which  was  fuppofed  to  be  equal  to 
1 2,  becaufe  the  meafure  of  a  force  equal  to  1 4  is  great- 
er than  one  equal  to  I  2  ;  and  in  this  way  the  decom- 
pofition of  the  body  A  and  B  is  eifefted  by  the  united 
aftion  of  two  other  bodies,  which  ^vould  not  have  fuc- 
reeded  had  any  one  been  prefented  to  it  fingly.  From 
this  double  aftion  a  decompofition  of  this  kind  is  cal- 
led a  double  eleBive  attrgciion,  a  name  given  by  Berg- 
man, or  a  cafe  of  compound  or  complex  affinity,  as  it 
has  been  propofed  to  be  denominated  by  later  chemills. 
Bergman  invented  a  method  of  exhibiting  thefe  at- 
traftions,  as  in  the  following  diagram. 

Nitrate  of  Potafh. 


Potafh. 


Sulphate 
of  potalh. 


Sulphuric 
acid. 


Nitric  acid. 


Oxide  of 
filver. 


Nitrate 
of  filver. 


»  Sulphate  of  filver. 

In  this  example  the  fabftances  to  be  decompofed  are 
placed  on  the  right  and  left  fides  of  the  diagram.  Thefe 
are  the  fulphate  of  potafli  compofed  of  fulphuric  acid 
and  potafh  on  the  left  fide  ;  and  the  nitrate  of  filver, 
which  confil^s  of  nitric  acid  and  the  oxide  of  filver. 
When  thefe  compounds  are  combined  together,  a  de- 
compofition is  effecled  by  the  mutual  affinities  between 
the  conftituent  parts  of  the  compounds.  Thus  the  ful- 
phuric acid  in  combination  with  the  potalh,  forms  a 
new  compound  with  the  oxide  of  filver  ;  and  the  ni- 
tric acid  in  combination  with  the  filver,  forms  a 
new  tompound  with  the  potalh  ;  becaufe  the  fum  of 
the  force  of  affinities  between  the  nitric  .acid  and  the  po- 
taffi,  and  the  fulphuric  acid  and  the  oxide  of  filver, 
is  greater   than  the  fum  of  the  affinities  between  the 
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fulphuric  acid  and  the  potafli,  and  the  nitric  acid  and 
the  oxide  of  filver  ;  and  thus  an  exchange  of  principles 
takes  place,  and  the  new  compounds  are  reprefented  al 
the  top  and  bottom  of  the  diagram,  namely  the  nitrate 
of  potafii  and  the  fulphate  of  filver. 

iVIr  Elliot  in  the  year  1782  propofed,  as  an  improve- 
ment on  Bergman's  method,  to  reprelent  the  force  of 
thefe  attraftions  by  numbers.  The  fame  cafe  in  Mr 
Elliot's  method  is  reprefented  in  the  following  dia- 
gram. 

Nitrate  of  potalh. 


Sulphate 

of  potaffi.  ^  9 


Potalh. 


8        Nitric  acid. 


Nitrate 
2  j>  of  filver. 


Sulphuric 
acid. 


Oxide  of 
filver. 


Sidphate  of  filver. 

As  it  is  thus  reprefented,  the  fulphuric  acid  and  the 
potaffi  are  fuppofed  to  aft  with  a  force  equal  to  9  ;  and 
the  nitric  acid  and  the  oxide  of  filver  attraft  with  a 
force  equal  to  2.  The  affinity  of  the  potaffi  for  the 
nitric  acid  is  equal  to  8  ;  and  the  affinity  between  the 
fulphuric  acid  and  the  oxide  of  filver  is  equal  to  4. 
But  9-|- 2=11,  and  8-{-4=:i2,  confequently  the  fum 
of  the  affinities  between  the  nitric  acid  and  the  potaffi, 
and  the  fulphuric  acid  and  the  oxide  of  filver,  exceeds 
the  fum  of  the  aflinlties  between  the  nitric  acid  and  the 
oxide  of  filver,  and  the  fulphuric  acid  and  the  potafli, 
and  thus  a  decompofition  is  effefted. 

But  "  in  all  decompofitions,"  fays  Mr  Kirwan,  "we  Two  forces 
muft  confider,  firft,  the  powers  which  refill  any  decom-  to  be  coij- 
pofition,  and  tend  to  keep  the  bodies  in  their  prefent'"-'!^''-''- 
itate  ;  and  2dly,  the  power*  which  tend  to  effeft  a  de- 
compofition and   a  new  union.     The  firli   I  ffiall  call 
quiefcent  affinities,  and  the  fecond,  divellent. 

"  A  decompofition  nnll  always  take  place  when  the 
fum  of  the  divellent  affinities  is  greater  than  that  of  the 
quiefcent  ;  and  on  the  contrary  no  decompofition  will 
happen  when  the  fum  of  the  quiefcent  affinities  is  fupe- 
rior  to,  or  equal  to  that  of  the  divellent  :  all  we  have 
to  do,  therefore,  is  to  compare  the  furas  of  each  of  thefe 
powers.  Thus,  if  the  folutions  of  fulphate  of  potaffi 
and  nitrate  of  lime  be  mixed  together,  a  double  de- 
compofition will  take  place".  This  may  be  illuftra- 
tcd  by  the  following  diagram. 

Nitrate  of  potaffi. 


3- 


21J 

Nitric 

+ 

acid. 

Potaffi. 


215  -f-  (Quiefcent      "      affinities  96^3 1 1  i. 


Sulphuric 
acid. 


Sidphate  of  lime. 


Tie- 
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Affinity. 


The  affinities  bet^feen  tlie  nitric  acid  and  lime,  and 
'  between  the  fulphuric  acid  and  the  potafli,  which  taken 
together  amount  to  311,  are  the  quiefcent  affinities. 
The  alHnities  of  the  fulphuric  acid  and  the  lime,  and 
of  the  nitric  acid  and  the  potafli,  are  the  diveilent  af- 
finities which  are  oppofed  to  the  firrt.  But  the  amount 
of  the  latter  is  equal  to  3  25,  that  is,  the  combined  af- 
finities of  the  fubftances  which  tend  to  fona  a  neu- 
combination,  and  thus  they  overcome  the  force  of 
the  refiftance  of  the  quiefcent  affinities,  as  3  25  exceeds 

311. 

Another  example  ^vill  ferve  to  make  this  decom- 
polition  by  double  or  compound  affinity  ftill  more  fa- 
miliar. 

Muriate  of  potafti. 


Muriate 

of 
barytes. 


Muriatic 
acid. 


36 
Barytes, 


32 


+ 


Potaffi. 


9=45 


^^         Carbonic 
acid. 


Carbonate 
of  potafli. 


ftant. 


Carbonate  of  barytes. 

In  this  cafe  a  folution  of  muriate  of  barytes  is  mix- 
ed \vith  a  folution  of  the  carbonate  of  potafli.  The  af- 
finity of  the  muriatic  acid  for  the  barytes,  and  that  of 
the  potafli  for  the  carbonic  acid,  are  the  quiefpent  affini- 
ties which  are  oppofed  to  any  decompofing  force.  But, 
on  the  contrary,  the  affinity  of  the  muriatic  acid  for 
the  potafli,  and  that  of  the  barytes  for  the  carbonic  acid, 
are  the  diveilent  affinities.  The  quiefcent  affinities  are 
only  equal  to  45,  while  the  fum  of  the  diveilent  affini- 
ties is  equal  to  46  •,  the  latter  muff  therefore  prevail. 
The  former  combinations  are  broken,  and  inftead  of 
muriate  of  barytes,  and  carbonate  of  potafli,  ive  obtain 
muriate  of  potafli  and  carbonate  of  barytes,  which  lat- 
jjg  ter  is  iiifoluble,  and  is  therefore  precipitated. 
This  force  But  Berthollet  has  fliown  that  the  force  of  affinity 
nut  con-  it  not  conffant  and  uniform,  but  is  greatly  influenced 
by  the  quantity  and  the  ftate  of  faturation.  As,  for  in- 
fiance,  when  two  bafcs  aft  in  oppofltion  on  an  acid, 
the  acid  divides  its  aftion  in  proportion  to  their  re- 
fpeclive  mafles.  If  there  be  two  acids  inffead  of  one, 
and  no  feparation  take  place,  either  by  precipitation 
or  cryftallization,  both  acids  will  ail  equally  on  both 
bafes,  in  proportion  to  their  mafles.  If  each  of  the 
acids  be  previoufly  combined  with  a  bafe,  and  the  fo- 
lutions  of  their  falts  be  mixed,  the  fum  of  the  recipro- 
cal forces  will  be  the  fame  as  before.  No  muriate  of 
potafli  or  fulphate  of  lime  will  be  formed  ;  but  there 
will  be  a  combinrition  of  potafli,  of  lime,  of  fulphuric 
and  muriatic  acid,  which  will  have  the  fame  degree  of 
faturation  as  before  the  mixture.  And  hence  it  hap- 
pens, that  when  two  falts  are  mixed  together,  the  mu- 
tual decompofition  of  \vhich  would  produce  combina- 
tions of  very  different  proportions,  the  feparation  of  the 
component  parts,  which  fliould  refult  from  fuch  de- 
compofition, is  not  perceptible.  No  change  of  bafes 
therefore  takes  place. 

The  force  of   cohefion  caufes  the  feparation  which 
takes    place    by   precipitation    or    cryftallization.      A 
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fimilar  effeft  is  produced  by  the  fame  caufe,  m  the  Affinity 
aftion  of  complex  affinities.  If  a  folution  of  fulphate  ■  >  * 
of  potafli  be  mixed  inth  muriate  of  lime,  diflblved 
in  a  fmall  quantity  of  water,  the  lime  brought  into 
contaft  with  the  fulphuric  acid,  will  be  more  power- 
fully influenced  by  the  force  of  coheilon,  than  the  pot- 
afli. This  is  therefore  to  be  confidered  as  an  addition- 
al force  to  thofe  which  pre-exifted,  and  determines  the 
combination  of  the  fulphuric  acid  with  the  lime,  and 
the  precipitation  of  the  new  compound. 

In  all  decompofitions  effefted  by  compound  affinity, 
the  prevailing  affinity  has  been  alcribed  to  thofe  fub- 
ftances which  have  the  property  of  precipitating,  or  of 
forming  a  fait  which  can  be  feparated  by  cryftalliza- 
tion. Thus  the  knowledge  of  the  folubility  of  falts 
which  may  be  formed  in  a  liquid,  will  point  out  thofe 
fubftances  \vhich  are  leaft  foluble,  and  therefore  nioft 
apt  to  precipitate.  To  thefe  fubftances  chemifts  for- 
merly afcribed  the  ftrongeft  affinity.  ,j„ 

Lime,  magnefia,  ftrentites,  and  barytes,  form  infolu-  Moit  infs^ 
ble  falts  with  carbonic  acid.     When  therefore,  any  of '"ble  com- 
the  foluble  falts  of  thefe  earths  are  mixed  with  alka- P?*^""^.^  P"'^* 
line  carbonates,  an  exchange  is  produced,  from  which  ''" 
refult  the  formation  and  precipitation  of  an  earthy  car- 
bonate.    The  compound  of  fulphuric  acid  and  barytes 
forms  an  infoluble   fait.     When,  therefore,   a  folution 
of  a  fulphate  is  mixed  with  that  of  a  fait  of  barytes,  a 
precipitation  of  fulphate  of  barytes,  which  is  infoluble, 
will  be  effefted.     The  fulphate  of  lime   has  alfo   but 
little  folubility,  and  confequently  it  is  much  difpofed  to 
precipitate.     Lime    therefore    decompofes    all    the    fo- 
luble fulphates.     But  the  fulphate  of  lime  being  much 
more  foluble  than  the  fulphate  of  barytes,  the  falts  of 
barytes,  which  are  more  foluble  than  the  fulphate  of 
lime,  decompofe  it. 

There  are  other  circumffances  which  tend  to  change 
the  aftion  of  compound  affinities.     This  aftion  is  great- 
ly influenced  by  the  greater  or  lefs  folubility  of  falts.      ,, 
But  the  folubility  of  falts  is  varied  by  temperature.      In  Temp-  ra- 
eftimating  the  refult  of  compound  affinities,   therefore,  ture  to  be 
the  degree  of  temperature  muft   be   confidered   and  ta- '^°"'''^^"'*' 
ktu  into  the  account.    To  give  an  inftance  ef  this  effeft, 
nitrate  of  potafli  mixed  with  muriate  of  foda,   cryftal- 
lizes   at  a  low  temperature.     During  the  evaporation 
the  muriate  of  foda  is  feparated.     No  change  of  bafes 
will  take  place,  becauie  the  nitrate  of  foda  is  foraewhat 
more  foluble  ivhen  cold,  than   nitrate  of  potafli ;  and 
muriate  of  potafli  is  more  foluble  when  hot,  than  muri- 
ate of  foda. 

The  aftion  of  complex  affinities  may  alfo  be  changed 
by  the  formation  of  a  triple  fait  which  precipitates  ; 
but  if  the  folubility  of  the  combination  be  knouTi,  the 
decompofirion  which  is  effefted,  and  the  refulting  com- 
pounds, may  alfo  be  forefeen.* 

According  to  the  theory  of  Berthollet,  all  fubftan- ''''■' -^f- 

ces  in  the   liquid  ftate  exert  a  reciprocal  aftion.     In/^""*"' 

a  folution  of  fulphate  of  potafli  and  muriate  of  foda,      '   ^' 

thefe  two  falts  are  not  diffinft,  nor  do  they  become  fo,      '." 

until  fome  extraneous  caufe  produces  their  feparation.    |?'P'''"^^ 
...  .     .  .,  ^  ,   r   1  action. 

Sulphuric    and    muriatic    acids,    potalh  and  loda,    are 

contained  in  the  liquid.  To  afcertaiii  what  combina- 
tions are  produced  by  the  force  of  cryftallization,  he 
made  the  following  experiments.  122 

"  Experiment  I. — A  mixture  was  made  of  equal  parts '^or'^e  of 
of  nitrate  of  lime  and  fulphate  of  potafli :  after  the  'f-^/j**''''** 

paration 
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AflSnity.  paration  oi  the  futpliate  of  lime  formed  in  t!;f  corn- 
'~~~v— '  niencement,  and  of  which  no  further  mention  fhall 
be  made  in  the  following  experiments,  the  liquid  was 
evaporated,  and  nitrate  of  pjtalh  and  fulphate  of  lime 
were  alone  obtained  by  fucceiTive  operations.  Yet, 
after  the  laft  evaporation,  fome  cryftals  of  fulphate  of 
potalh  were  obtained  :  there  ivas  but  a  fmall  refidue  of 
uncryftallizable  liquid,  in  which  carbonate  of  foda  and 
nitrate  of  barytcs  produced  precipitations  ;  whence  it 
appears  that  it  coniilled  of  a  fmall  quantity  of  fulphu- 
ric  acid  and  lime,  and  very  probably  of  a  larger  portion 
of  nitrate  of  potalh. 

"  The  quantity  of  fulphate  of  lime  which  precipitated 
during  this  evaporation,  was  much  greater  than  what 
could  be  dilTolved  in  an  equal  quantity  of  water ; 
■whence  it  appears  that  its  folubility  was  augmented  by 
the  acflion  of  the  other  fubftances. 

"  Experiment  2. — Two  parts  of  fulphate  of  potafh, 
and  one  of  nitrate  of  lime,  yielded,  by  the  firft  evapora- 
tion, fulphate  ot  potadi  and  fulphate  of  lime;  and  by  the 
follou-ing,  nitrate  of  potalli  with  the  two  fulphates,  the 
proportions  of  which  continued  to  diminifti  until  the 
falts  ceafed  (o  cr}-(lallize :  only  a  few  drops  of  uncryftal- 
lized  liquid  remained,  in  which  no  precipitate  was 
formed  on  adding  to  it  fome  carbonate  of  foda,  but  this 
effeit  was  produced  by  the  nitrate  of  barytes  ;  ^vhence 
it  appears  probable  that  the  liquid  conlilled  of  ful- 
phate of  potafh,  and  a  fmall  proportion  of  nitrate  of 
potafli. 

"  Experiment  3. — ^Two  parts  of  nitrate  of  lime,  and 
one  of  fulphate  of  potafh,  yielded  by  the  firft  evapo- 
ration a  fmall  quantity  of  fulphate  of  lime,  and  on 
cooling,  fome  nitrate  of  potaih ;  by  the  fucceeding 
evaporations  nothing  but  nitrate  of  potafh  was  obtain- 
ed. After  the  laft,  however,  fome  cryllals  of  fulphate 
of  lime  ivere  perceivable  on  the  furface  of  the  liquid. 
Though  the  refidue,  which  was  abundant,  ^vas  re- 
peatedly put  to  evaporate  and  cool,  no  cryftallization 
■Was  effefted.  This  uncryftallizable  refidue,  treated  ivith 
alcohol,  yielded  an  abundant  precipitate,  in  the  folu- 
tion  of  which  in  water  no  precipitate  could  be  pro- 
duced by  nitrate  of  barytes  ;  whence  it  appears  that 
it  contained  no  fulphuric  acid,  and  that  it  was  com- 
pofed  of  pure  nitrate  of  potafli.  What  had  been  dif- 
folved  in  the  alcohol  was  nitrate  of  lime,  with  a  fmall 
proportion  of  nitrate  of  potafh :  the  uncryftallizable 
refidue  confilled,  therefore,  of  nitrate  of  potalh  and 
nitrate  of  lime. 

"  It  appears  that  the  fulphate  of  lime  was  rendered 
much  lefs  foluble  in  this  than  in  the  preceding  ex- 
periments J  and  that  the  aftion  of  nitrate  of  lime  pre- 
vented a  confiderable  quantity  of  the  nitrate  of  potaih 
from  cryftallizing. 

"  Sulphate  of  lime  was  necelTarily  formed  in  thefe 
three  experiments,  becaufe  its  component  parts  were 
in  conta£l ;  and  the  infolubility  of  the  compound 
formed  by  them,  occafioned  its  precipitation  to  a  cer- 
tain extent. 

"  In  the  firft  and  fecond  experiments,  the  fulphate  of 
lime  was  rendered  much  more  foluble  than  it  natural- 
ly is,  by  the  aftion  of  the  fubftances  in  folution  ;  but 
in  the  tliird  experiment,  its  folubility  was  not  perceptibly 
increafed,  for  this  reafon,  probably,  that  the  nitrate  of 
lime  and  nitrate  of  potafh,  ■\vhich  exifted  in  the  uncryf- 
Jaliizable  liquid,  had  mutually  faturated  each  other  fo 
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m-ach  as  to  diminiih  theii-  action    on  the  fulphate  of    AfSn.;j. 

lime  *.  .. 1 

From  thefe  confiderations,  he  deduces  the  theory  of  *  ^"""^• 
uncryftallizable  rcfidues:  which  the  fucceeding  obfwva  r^^'^f'^ 
tions  tend  to  confirm.  \!"  "7,' 

"  Saline  fubftances  exert  a  mutual  aftion,  which  aug- 
ments their  folubility  ;  as  has  been  proved  by  the  ex- 
periments publilhed  by  my  learned  colleague  Vau- 
quelin.  This  reciprocal  a.iX\on  varies  in  different  falts  ; 
it  was  once  fuppofed  that  the  folubility  of  tlie  nitrate  of 
potafti  was  not  augmented  by  the  adion  of  earthy  falts ; 
and  yet  it  is  augmented  more  by  them  than  by  any 
others. 

"  There  muft  be,  doubtlefs,  in  this  refpeft,  fome  dif- 
ference arifing  from  the  nature  of  the  faL-»,  in  the  cf- 
fetl  which  they  produce  ;  but  this  difference  is,  in  ge- 
neral, very  trilling,  compared  to  that  refulting  from 
the  force  of  cryftalHzation. 

"  Experiment  4. — A  mixture  of  equal  parts  of  nitrate 
and  fulphate  of  potafli,  yielded  by  evaporation,  and 
fucceflively,  according  to  their  folubility,  fulphate  of 
potafh  and  nitrate  of  potafli,  without  leaving  any  un- 
cryftallizable refidue ;  but  having  made  a  fimilar  ex- 
periment TOth  a  mi.vture  of  nitrate  and  fulphate  of  fo-  " 
da,  each  of  which  has  but  a  feeble  tendency  to  cryftal- 
lize,  and  nearly  an  equal  degree  of  folubility,  there  was 
feparated  by  cryftallization  but  a  fmall  portion  of  the 
fulphate  of  foda,  the  other  parts  of  the  inixture  con- 
tinuing in  the  liquid  ftate,  incapable  of  being  cryftal- 
lized  by  any  meant.  Muriate  of  foda  and  fulphate  of 
alumine,  fubmitted  to  the  fame  treatment,  were  per- 
ceived to  become  more  foluble  ;  but  they  were  totally 
feparated  in  the  end  by  alternate  evaporation  and  cool- 
ing. 

"  It  appears,  then,  that  fubftances  which  are  endued 
with  an  aftive  tendency  to  cryftallize,  though  rendered- 
more  foluble  than  they  naturally  are,  feparate  however 
in  the  order  of  their  infolubility,  without  leaving  any,, 
or  but  very  little,  uncryftallizable  refidue. 

"  But  when  a  mixture  confilts  of  falts  which  hav€  but 
a  weak  tendency  to  cryftalhze,  their  mutual  aftion 
counteradls  that  tendency,  fo  that  a  large  portion  of 
uncryftallizable  liquid  remains :  this  effed  is  ftill  more 
complete  when  the  mixture  contains  a  fubl^ance  natural 
ly  uncryftallizable,  as  in  the  third  experiment,  in  which 
there  was  an  escefs  of  nitrate  of  lime,  the  adion  of 
which  excefs  on  the  nitrate  of  potafh  rendered  a  great 
portion  of  it  uncryftallizable."  f  4.  n;^ 

From  this  it  appears,  Berthollet  obferves,  that  the 
formation  of  falts  obtained  by  cryftallization,  depends 
on  the  proportions  of  the  fubftances  which  a6t  on  each 
other ;  and  combinations  may  be  formed  which  vary 
from  the  proportions  of  the  fubftances  employed,  or 
the  ftage  of  the  operation  ;  that  is,  from  the  propor- 
tions which  continue  in  aflion,  when  the  combinations 
which  might  take  place  are  not  endued  with  a  force 
of  cohefion  fuificient  to  withdraw  them  from  the  fphere 
of  aflion,. 

Ninth  Law. 

1:3- 

Affinity  ij-  in  the  inverfe  ratio  of  faturatian.  AfEnitji- 

In  moft  of  the  combinations  which  take   place  be- '^''"'"''1"'' 
tween  bodies,    there  exifts  a  certain  determinate  pro- '°*^'"''' -'"^ 
portion  of  the  quantity  of  the  fubftances  which  form  f^j ^tion.  " 
the  compound.     On  this  indeed  depend  the  conftancy 

and' 
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Affii.ity. 


124 

Saturation 


and  permanency,  both  of  natural  and  artificial  com- 
pounds. It  is  to  this  uniformity  and  permanency  that 
their  charafleriflic  properties  aic  owing  ;  for  when  the 
proportions  in  compound  bodies  vary,  although  the  con- 
flituent  parts  be  of  the  lame  nature,  yet  the  properties 
of  the  compound  are  greatly  changed.  Thus,  in  a 
cafe  already  mentioned,  the  differerit  proportions  of 
o.xygen  with  lead,  different  compounds  are  produced  j 
with  a  fmallcr  proportion  of  oxygen,  the  refulting  com- 
pound is  yello^s■,  but  -with  a  greater  it  is  red. 

As  there  are  certain  limits  to  the  proportions  in 
which  bodies  combine  together,  beyond  which  they 
cannot  pals,  thefe  are  called  the  points  oi  faturation ; 
and  when  two  bodies,  in  uniting  together,  have  reach- 
ed this  pc  "t,  they  are  faid  to  be  faturated,  or  the  one 
body  is  faid  to  be  faturated  with  the  other  :  in  other 
words,  the  change  has  taken  place,  and  a  new  com- 
pound is  formed.  When,  for  inftance,  a  fait  is  diflblv- 
ed  in  water,  as  common  fait,  the  water  combines  on- 
ly with  a  certain  proportion  j  and  whatever  quantity  of 
fait  is  added  beyond  tliis  proportion,  it  falls  to  the  bot- 
tom undiflblved.  The  reafon  of  this  i?,  that  the  parti- 
cles of  the  fait  are  held  together  by  their  affinity  for 
each  other  ;  that  is,  by  the  force  of  coheiion.  Now, 
before  any  combination  can  be  effefted  between  the 
particles  of  the  ialt  and  the  water,  this  force  mull:  be 
overcome.  The  force  of  affinity,  therefore,  between 
the  water  and  the  particles  of  ialt,  is  greater  than  that 
between  the  particles  of  fait  themfelves,  and  thus  they 
are  feparated  and  diifolve  in  the  water  :  but  this  force 
of  affinity  between  the  water  and  the  fait  is  limited; 
and  when  it  has  arrived  at  its  utmoft  limit,  the  aflion 
between  the  two  bodies  ceafes.  The  two  forces  ^vhich 
were  oppofed  to  each  other  ;  that  is,  the  force  of  affi- 
nity between  the  water  and  the  fait  on  the  one  hand, 
and  the  force  of  cohefion  between  the  particles  of  the 
fait  on  the  other,  are  balanced.  The  water  in  this  cafe 
is  faid  to  be  faturated  with  fait. 

In  a  fenfe  fomewhat  limilar,  the  word  neutrali-za- 
proportionv.^^g,^  has  been  employed.  When  to  an  acid  there  is  ad- 
ded the  folution  of  an  alkali  to  a  certain  point,  they 
combine  together,  and  form  a  compound,  in  which 
the  properties  of  the  acid  and  of  the  alkali  totally  dif- 
appear.  They  are  then  faid  to  have  neutralized  each 
other  j  and  hence  the  name  of  neutral  falls,  which  has 
been  given  to  thefe  compouvids. 

Some  bodie!;,  it  would  appear,  enter  into  combina- 
tion with  others,  only  in  one  determinate  proportion, 
and  feme  m  t^vo  proportions,  and  thefe  proportions  are 
denominated  their  maximum  and  mmiim/m  of  fatura- 
tion  ;  that  is,  the  fmallefl  and  greatell  proportions  iii 
which  they  combine  with  each  other.  There  is  ano- 
ther fet  of  bodies  which  combine  in  any  proportion 
between  the  higheft  and  the  loweft  points,  ivhile  a 
fourth  fet  combine  only  in  certain  determinate  propor- 
tions between  thefe  points. 

Now,  from  thefe  obfervations,  let  us  endeavour  to 
illuftrate  the  meaning  of  this  law,  by  attending  to 
what  takes  place  in  the  different  combinations  of  bo- 
dies with  each  other.  A  fmaller  quantity  of  fait  dif- 
folved  in  a  given  quantity  of  water,  rs  held  in  combi- 
nation by  a  greater  force  of  affinity,  than  a  greater 
■quantity  ;  becaufe  this  force  is  to  be  ellimated  by  the 
affinity  which  exills   between  the  fait  and  the  water, 
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and  its  mafs.     The  nearer,  therefore,  it  comes  to  the   Affin'ty. 
maximum  or  highefl   point  of  fataration,  the  weaker  is  """"v 
the  affinity  between  the  water  and  the  ialt  ;  and  in  ap- 
proximating to  this  point,  this  force  is  gradually  dimi- 
nillied. 

When  two  bodies  combine  together  in  two  different 
proportions,  or  what  are  called  the  maximum  and  mi- 
nimum points  of  fatuvation,  the  force  of  affinity  is 
greatell  between  the  two  bodies,  at  the  lowelt  point. 
Suppoie  that  two  bodies,  A  and  B,  can  enter  into 
combination  with  each  other,  in  two  different  propor- 
tions. Suppoie  the  quantity  of  A  is  :::  20  grs.  and  the 
firil  portion  of  B  which  combines  tvith  it  is  =3  10  grs. : 
it  is  evident  from  this  contbination,  that  part  of  the 
force  of  the  affinity  of  A  is  exhaulled,  but  llill  it  com- 
bines with  another  portion  of  B  ;  fuppofe  this  is  =:5grs. 
and  then  it  has  reached  its  highell  point  of  faturation, 
or  the  maximum.  But  as  the  laft  portion  of  B,  which 
combined  with  A,  is  retained  in  the  compound  by  the 
force  of  affinity  in  A,  which  remained  after  its  com- 
bination %vith  the  firft  portion  of  B,  it  is  obvious  that 
this  force  muft  be  greatly  diminiihed,  and  therefore 
the  laft  portion  of  B  will  be  moft  eafily  feparated  from 
its  combination  with  A  ;  and  this  accordingly  is  found 
to  liold  in  all  cafes. 

Tenth  Law. 

Between  two  compound  bodies  which  are  not  a&ed  on 
hij  compound  affinity,  deccmpojition  may  take  place,  if  the 
ajfinity  of  two  of  the  principles  for  a  third  be  greater 
than  that  which  unites  this  third  to  one  of  the  twofr/l, 
although,  at  the  moment  of  aSion,  the  union  between  the 
twofir/l  does  not  exif.  j  jj? 

This  is  called  difpofng  or  predifpofing  affinity,  be-  Difpoiing. 
caufe  no  change  takes  place  without  the  influence  or  affinity- 
action  of  a  third  body  on  fome  of  the  compoimds ;  for 
it  is  this  action  which  operates  the  formation  of  the 
c9mpound,  and  the  decompofitlon  of  another  com- 
pound, without  the  formation  of  the  firft.  To  have  a 
clear  conception  of  this  difpofing  affinity,  let  us  fup- 
pofe that  there  are  two  compounds  AB  and  CD  ;  the 
affinity  of  whofe  conftituent  parts,  that  is,  the  affinity 
between  A  and  C,  and  the  affinity  between  B  and  D, 
is  not  greater  than  the  affinity  which  exifts  between 
AB  and  CD.  In  this  cafe,  it  is  obvious  that  no  de- 
compofitlon can  be  effeded  by  compound  affinity,  be- 
caufe the  fum  of  the  quiefcent  affinities  exceeds  the 
fum  of  the  divellent ;  but  if  the  force  which  tends  to 
combine  B  and  C  together,  added  to  that  which  tends 
to  unit*  the  compound  EC  to  D,  be  greater  than  the 
force  of  cohefion  between  the  compounds  AB  and  CD, 
the  refult  of  this  aftion  will  be  a  decompofitlon,  the  for- 
mation of  a  new  compoimd  BCD,  and  the  feparation  of 
the  firft  component  part  A. 

Water  is  compofed  of  two  fubftances,  which  have 
received  the  names  of  oxygen  and  hydrogen.  Sulphur 
has  no  direft  action  on  ^vater.  This  lliews  that  the  af- 
finity between  fulphur  and  any  of  the  conftituent  parts 
of  the  water,  is  not  fo  great  as  the  affinity  of  the  oxy- 
gen and  hydrogen  for  each  other  •,  but  if  fulphur  be 
united  with  an  alkali,  the  water  is  decompofed  by  this 
combination,  although  there  is  no  affinity  between  the 
alkali  and  the  o.xygen.  The  fulphur  combines  with 
the  oxygen  of  the  water,  and  forms  fulphuric  acid.     It 
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tight,      is  this  attraftion  wlilch    favours  the   decompofition  of 
*"""¥"""' the  Water,  and   is  therefore  called  a  prcHifpofwg  affi- 
nity. 

Such  then  are  the  phenomena  of  chemical  aftion, 
which  have  been  obferved  and  clafled  together.  The 
knowledge  of  the  laws  of  affinity,  and  the  knowledge 
of  chcmiftry,  may  be  regarded  as  fynonymous  terras, 
becaufe  it  is  by  the  obfervation  of  the  laws  by  which 
the  changes  that  take  place  among  bodies  by  chemical 
affinity  are  produced,  that  this  fcience  can  be  improved 
and  extended.  The  detail  of  chemical  fcience,  therefore, 
may  be  regarded  as  the  hiftory  of  affinities.  We  there- 
fore proceed,  in  the  following  chapters,  to  examine  the 
properties  of  thofe  bodies,  the  kno^vlcdge  of  which  be- 
longs to  chemical  fcience  ;  the  changes  which  take 
place  by  the  aftion  of  affinity,  and  the  new  compounds 
which  are  the  refult  of  thefe  changes  j  and,  at  the  fame 
time,  to  point  out  fome  of  their  applications  and 
ufes. 

Chap.  II.  Of  LIGHT. 

Light  and  heat,  which  are  to  be  treated  of  in  this 
and  the  fucceeding  chapters,  are  highly  interefting, 
not  only  as  curious  fubjefts  of  fpeculation,  but  as  aft- 
ing  a  very  important  part  in  the  changes  which  are 
conftantly  going  on  among  natural  bodies.  Indeed  no 
change  happens,  in  which  the  one  or  the  other,  and 
fometimes  both,  is  not  either  abforbed  or  extricated. 

Light,  of  which  we  are  now  to  treat,  is  the  principal 
agent,  in  many  chemical  procefTcs  5  and  this,  as  well  as 
the  afloniffiing  velocity  of  its  motions,  and  the  proper- 
ties which  it  has  of  penetrating  and  traverfing  fubftan- 
ces  with  which  it  comes  in  contaft,  render  it  an  objeft 
worthy  of  great  attention. 

Light,  if  it  could  be  defined,  is  too  familiar  to  eve- 
ry one, to  require  any  definition.      It  is  by  the  light  of 
the  fun,  or  that  which  proceeds  from  burning  bodies, 
that  we  are  informed  of  the  prefence  of  objefts  ;  or  the 
rays  of  light  proceeding  from  thefe  bodies,  and  enter- 
ing the  eye,  prodice  the  fenfation  of  vifion.     We  have 
12.^        no  certain  knowledge  concerning  the  nature  of  light. 
Opinions      Various  conjeftures,    however,    have    been  made,  and 
ofthena-    various  theories  have  been  propofed,  with  regard  to  it. 
Two  of  thefe  we  (hall  only  mention.     According  to 
Des    Cartes,   Huygens,    and  fome  other    philofophers, 
,,g         all  fpace  is  filled  up  with  a  very  fubtile  fluid,  and  this 
An  undu-     fluid  is  agitated  or  put  in  motion  by  the  fun,  or  burn- 
Jating  fluiil.ing  bodies.     This  motion  confifts  of  vibrations  or  un- 
dulations, ivhich,  extending   themfelves    and    reaching 
the  eye,  render  the  bodies  wliich  have  produced  thefe 
motions  vifible. 

The  other  theory  is  that  of  Newton  and  his  follow- 
119        ers.      According  to  this  theory,  light  is  fuppofed  to  be 
Material,     a  real  emanation  from  luminous  bodies ;  that  is,  a  fub- 
tile fluid,   confiding    of   peculiar    particles    of   matter 
which  are  conftantly  feparating  from  luminous  bodies, 
and,  by  entering  the  eye,  excite  the  fenfation  of  light, 
«r  the  perception  of  the  objefls  from  which  it  proceeds, 
or  thofe  from  which  it  is  reflected.     This  theorv,  which 
has  been  deduced  from  a  great  number  of   fafls  and 
obfervations,  was  eflabliflied  by  Ne'Aton  by  mathema- 
tical demonftration.      If  then  it  be  admitted,  that  light 
is  a  fubtile  fluid,  confjflii'ig  of  minute  particles,  feveral 
confequences  follow,   which  require  explanation,   wiih 
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regard  to  the  fize,  the  velocity,  and  the  momentum  of 
thefe  particles.  In  what  follows,  we  fliall  confider 
light  with  regard  to  its  phyfical  properties  j  its  chemi- 
cal properties,  or  the  eftefts  it  produces  on  bodies  with 
which  it  enters  into  combination  j  and,  laftly,  the 
fources  from  which  it  is  obtained. 

Sect.  I.  Of  the  PrirsiCAL  Properties  0/ Light. 
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1.  One  of  the  moft  aftoniftiing  properties  of  light  is  Velocit; 
its  velocity.      It  has  been  obferved  by  aftronomers,  that 

the  eclipfes  of  the  fatellites  of  the  planet  Jupiter  ap- 
pear to  take  place  fooner,  when  that  planet  is  nearelt 
to  the  earth,  and  later  when  Jupiter  is  on  the  oppofite  iji 
fide  of  his  orbit  from  the  earth.  Roemef,  a  Daniffidifcovercd. 
aftronomer,  in  attempting  to  account  for  this  apparent 
anomaly,  proved  that  it  \vas  owing  to  the' diflFerence  of 
time  which  the  particles  of  light  required,  to  pals 
through  the  femidiameter  of  Jupiter's  orbit :  and  from 
this  he  demoitftrated,  that  the  particles  of  light  move 
through  one  half  of  the  diameter  of  the  earth's  orbit  in 
about  eight  minutes.  This  difcovery  of  Roemer  has  ,^j 
been  fully  confirmed  by  the  theory  propofed  by  Dr  Confirmed'. 
Bradley,  to  account  for  the  aberration  of  the  light  of 
the  fixed  ftars.  From  thefe  data  it  has  been  comput- 
ed, that  light  moves  with  the  velocity  of  200,000 
miles  in  a  fecond  ; — a  velocity  of  which  the  human 
mind  can  form  no  dlftinft  conception.  But  in  com- 
paring this  velocity  with  that  of  a  cannon  ball,  it  may 
be  obferved,  that  light  paffes  through  a  fpace  in  about 
eight  minutes,  which  a  cannon  ball  with  its.  ordinary 
velocity  could  not  traverfe  in  lefs  than  thirty-two 
years !  _  _  ,-. 

2.  From  the  remarkable  velocity  of  light,  may  be  Particles 
inferred  the  extreme  minutenefs  of  its  particles.     The   '''v  mi- 
force  with  which  moving  bodies  llrike,  is  in  propor-""'*^' 
tion  to  their  maffes,  multiplied  by  their  velocities.     If, 
therefore,  the  one  or  the  other,  or  both,  be  increafed, 

the  ftriking  force  is  proportionally  augmented  ;  and 
confequently,  if  the  particles  of  light  were  not  ex- 
tremely fmall,  their  exceffive  velocity  would  be  high- 
ly deftruftive.  Indeed,  were  they  equal  in  bulk  to 
the-two  millionth  part  of  a  grain  of  fand,  this  impulfe 
would  not  be  lei's  than  that  of  fand  ffiot  from  the 
mouth  of  a  cannon. 

The  minutenefs  of  the  rays  of  light  may  be  alfo  de- 
monftrated  from  the  great  facility  with  which  they  pe- 
netrate and  pafs  through  tranfparent  folid  bodies.  In 
moving  through  fuch  bodies,  light  feems  not  to  fufler 
the  fraalleft  diminution  of  its  velocity.  If  there 
is  nothing  to  obftruct  the  rays  of  light  which  proceed 
from  a  candle,  it  will  fill  the  whole  fpace  within  two 
miles  around,  almoft  inftantaneoully,  before  it  has  loll 
any  fenfible  part  of  its  fubflance. 

3.  When  a  ray  of  light  falls  on  a  polifhed  fubflance  Refltftion. 
in  a  perpendicular  diredion,  it  is  thrown  back  in  the 

fame  direction  ;  but  when  a  ray  of  light  falls  on  the 
fame  body  obliquely,  it  returns  from  the  furface  on  the 
oppofite  fide  of  a  perpendiculan  line  drawn  from  the 
point  on  which  the  ray  falls,  and  at  an  equal  diftance 
from  that  perpendicular.  The  angle  which  the  ray  of 
light  forms  with  the  perpendicular  as  it  falls,  is  equal 
to  the  angle  which  it  forms  with  the  fame  line,  ivhen 
it  is  thrown  back.  The  firft  angle  is  called  the.  arai/e 
of  incidence,  and  the  fecond  the  angk  of  refleBwn. 
3   L  Hence 
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Hence  tlic  optical  law,  tliat  tlie  angle  of  incidence  is 
equal  to  the  angle  of  refleftion.  When  the  rays  of 
liglit  fall  obliquely  on  poliflicii  furfaces,  they  are  re- 
Hefted  belore  they  touch  theie  furfaces,  which  is  fup- 
pofed  to  be  owing  to  a  repulfion  between  the  particles  of 
light  and  the  particles  of  the  polifhed  body.  But  when 
rays  of  light  fall  obliquely  on  a  tranfparent  fubilance,  as 
a  plate  of  glafs,  they  pafs  through  to  the  other  fide, 
and  then  return  to  the  lame  furface,  and  are  retlefled. 

4.  When  a  ray  of  light  is  admitted  into  a  dark 
room,  through  a  fmall  hole,  it  forms  a  luminous  fpot 
on  any  obieft  oppofite  to  that  from  which  the  light 
proceeds ;  and  if  the  blades  of  two  knives  are  placed 
on  oppofite  fides  of  the  hole,  having  their  planes  pa- 
rallel to  the  plane  of  the  windo'iv  (liutter  or  palleboard 
through  which  the  ray  pafles,  when  the  edges  of  tlie 
knives  are  brought  near  each  other,  the  rays  of  light 
are  drawn  from  their  former  direftion  towards  the 
edges  of  the  knives,  and  the  luminous  fpot  appears  en- 
larged. This  is  called  the  infleBian  of  iight.  A  fi- 
milar  effeft  is  produced  by  nearly  ihutting  the  eyes, 
and  looking  at  a  candle.  The  rays  of  light  appear  to 
proceed  from  it  in  various  direftions ;  for  the  light,  in 
pafling  through  the  eye-lalhes,  is  inflefted,  and  is  di- 
vided into  feparate  beams,  diverging  from  the  lumi- 
nous objeft. 

5.  A  ray  of  light  pafTmg  from  one  medium  to  ano- 
ther, moves  on  in  the  fame  direiEfion  ;  as  for  inflance, 
when  light  pafles  from  air  to  water,  or  from  water  in- 
to air  j  but  if  a  ray  of  light  paffes  in  an  oblique  direc- 
tion from  one  medium  to  another,  it  is  bent  from  its 
former  courfe,  and  then  moves  on  in  a  new  direftion  : 
this  is  called  the  refr-aRion  of  light.  A  (Iraight  rod, 
which  is  introduced  obliquely  into  a  \-eflcl  of  water, 
appears  bent  at  the  place  where  it  touches  the  furface 
of  the  water.  This  is  owing  to  the  refraftion  of  the 
rays  of  light  pafling  from  the  rarer  medium  of  the  air 
to  the  denfer  medium  of  the  water. 

When  the  light  pafles  into  a  medium  of  greater  den- 
fity,  as  for  inftance  from  air  into  water,  it  is  refrafted 
or  bent  towards  the  perpendicular  j  but  when  it  pafles 
from  a  denfer  into  a  rarer  medium,  as  from  water  into 
air,  it  is  refrafted  from  the  perpendicular.  The  mea- 
fare  of  the  quantity  of  this  refraftion  is  eftimated  by 
the  denfity  of  the  medium ;  with  this  exception,  how- 
f-ver,  that  if  the  medium  be  a  combuftible  fubftance, 
the  refraftive  power  is  then  found  to  be  greater.  It 
was  from  the  obfervation  of  this  law  of  the  refraftion 
of  light,  that  the  conjefture  which  was  thrown  out  by 
Newton,  of  the  combuftible  nature  of  water  and  the 
diamond,  which  has  been  verified  by  the  difcoveries  of 
modem  chemiftry,  occurred  to  the  mind  of  that  faga- 
cious  philofopher. 

6.  When  a  ray  of  light  is  admitted  through  a  fmall 
hole,  and  received  on  a  white  furface,  it  forms  a  lu- 
minous fpot.  If  a  denfe  tranfparent  body  be  interpo- 
fed,  the  light  will  be  refrafted,  in  proportion  to  the 
denfity  of  the  medium ;  but  if  a  triangular  glafs  prifm 
be  interpofed,  the  light  is  not  merely  refrained,  but  it 
js  divided  into  feven  different  rays.  The  ray  of  light 
no  longer  forms  a  luminous  fpor,  but  has  aflumed  an 
oblong  (hape,  terminating  in  femicircular  arches,  and 
exhibiting  feven  different  colours.  This  image  is  call- 
led  the  fpeilrum,   and,   from  being  produced  by  the 


prifm,  the  prifiiialic  fpeHium.  Tiiefe  different  colour-  Ligl  ■ 
cd  rays  appearing  in  different  places  of  the  fpeftrum, 
fliew  that  their  refi-aftive  power  is  different.  Thofe  ./-'■^ 
which  arc  nearelf  the  middle  are  the  leaft  refracted,  lours. 
and  thofe  ^vhich  are  the  moft  dillant,  the  greatelh 
The  order  of  the  (even  rays  of  the  fpeflrum  is  the  fol- 
lowing :  RED,  ORANGK,  lELLOW,  GREtN,  BLUE,  IN- 
DIGO, vioij;t.  The  red,  which  is  at  one  end  of  the 
fpeclrum,  is  the  leall,  and  the  violet,  which  is  at  the 
other  end,  is  the  moft  refrafted. 

Sir  Ifaac  Newton  found,  if  the  whole  fpeflruiri 
^vas  divided  into  360  parts,  the  number  of  the  parts 
occupied  by  each  of  the  colours  to  be  the  following  ; 

Red,  45  parts. 

Orange,  27 

Yellow,  48 

Green,  60 

Blue,  60 

Indigo,  40 

Violet,  80 

Thefe  different  coloured  rays  are  not  fubjeft  to  farther  Not  farther- 
divifion.  No  change  is  effeded  upon  any  of  them  bydivifible. 
being  farther  refracted  or  reflefled ;  and,  as  they  dif- 
fer in  refrangibility,  fo  alfo  do  they  differ  in  the  power 
of  inflexion  and  reflexion.  The  violet  rays  are  found 
to  be  the  moft  reflexible  and  inflexible,  and  the  red 
the  leaft. 

7.  Light,  it  is  well  known,  feems  to   fuffer  no  in- 
terruption  in   paffmg  ti:rough   fome   bodies  j   fuch  are 
glafs  or  water,    but   it    is    interrupted    in    its    paffage 
through   other   bodies,   as   a   piece   of  wood   or  ftone. 
The  firft   fet  of  bodies  are  called  tiatifparent ,  and  the 
other   opaque.     The    denfity  of  water  or  of  glafs   is 
greater  than  that  of  a  piece  of  wood.     It  cannot  there- 
fore be  owing  to  the  denfity  of  the  latter,  or  the  clofe- 
nefs  of  the  particles  which  compofe  it,  that  the   tranf- 
miffion  of  light  is  prevented.    In  the  explanation  which      140 
has  been  given  by  Newton,  it  is  fuppofed  that  the  par-Tranfpa- 
tides  which  compofe  tranfparent  bodies,  are  of  equal  ■^^'"^y- 
denfity,    and   are  uniformly  arranged  :    but  in  opaque 
bodies  he  fuppofes  the  particles  are  of  unequal  denfity, 

or  are  not  uniformly  arranged.  From  the  uniform  ar- 
rangement and  equal  denfity  which,  according  to  this 
explanation,  are  fuppofed  to  exifl;  in  tranfparent  bodies, 
the  light  pafling  through  them  moves  in  a  ftraight 
line,  becaufe  it  is  equally  attracted  by  the  particles  of  141 
the  body.  But  ^In  the  latter  (the  opaque  bodies)  the  Opacitjc 
attraction  between  light  and  the  particles  of  the  body 
is  unequal ;  its  diredtion  is  conftantly  changirig,  till  at 
laft  it  is  entirely  interrupted.  j., 

8.  Dr  Herfchel,  who  has  made  fome  interefting  dif-Illuminat. 
coveries  concerning  light  and  heat,  found  that  the  il-  '"S  P^*"-  ^■'' 
luminating    power  of   the  different  rays  was  different. 

From  the  obfervations  which  he  made  on  this  fubjeft,^ 
he  fays,  that  "  with  refpeft  to  the  illuminating  power 
afligned  to  each  colour,  we  may  conclude,  that  the 
red-making  rays  are  very  far  from  having  it  in  any 
eminent  degree.  The  orange  poffefs  more  of  it  than 
the  red,  and  the  yellow  rays  illuminate  objefts  ftill 
more  perfedtly.  The  maximum  of  illumination  lies  in 
the  brighteft  yellow,  or  paleft  green.  The  green  it*, 
felf  is  nearly  equally  bright  with  the  yellow ;  but 
from  the  full  deep  green  the  illuminating  power  de- 
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creafes  very  fenfibly  •,  that  of  the  blue  is  nearly  upon  a 
par  ivith  that  of  the  red ;  the  indigo  has  much  lefs  than 
the  blue  ;  and  the  violet  is  very  deficient  *." 
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expofed,  and  which  they  muft  have  abforbed.  In  feme 
of  the  pyrophori,  the  blue  rays  were  obferved  to  have 
a  greater  effeft,  and  the  light  which  was  emitted  was 
of  a  red  colour. 
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Sect.  II.  Of  the  Chemical  Propehties  o/Ligbt. 

1.  From  the  properties  of  light  which  have  now 
been  detailed,  it  appears  that  it  is  fubjeift  to  the  uni- 
verfal  law  of  attrailion,  as  well  as  other  bodies ;  but 
it  is  alfo  found  to  enter  into  chemical  combination 
with  many  fubftances.  Thefe  fubftances,  it  has  been 
difcovered  by  experiment,  after  being  for  forae  time 
expofed  to  the  light,  and  carried  into  a  dark  place, 
appear  luminous.  It  is  found,  however,  that  this  pro- 
perty is  loll  when  they  are  kept  in  the  dark,  and  they 
do  not  recover  it  till  after  they  have  been  again  ex- 
pofed to  the  light.  Some  fubftances  poflefs  this  proper- 
ty in  a  greater  degree  than  others.  One,  which  was 
difcovered  by  Mr  Canton,  who  made  a  number  of  ex- 
periments on  this  phofphorefcent  light,  as  it  has  been 
called,  is  prepared  by  the  following  procefs.  He  took 
forae  oyfter-ihells  and  calcined  them,  after  which  they 
were  reduced  to  powder,  and  the  pureft  part  of  them 
was  put  through  a  fine  fieve.  Three  parts  of  this 
powder  ^vere  mixed  together  with  one  part  of  the 
flo^ver  of  fulphur  ;  the  mixture  was  put  into  a  cruci- 
ble, and  fiimly  prefled  to  the  bottom,  which  was  then 
expofed  for  an  hour  to  a  red  heat.  It  was  then  re- 
moved from  the  fire,  and  when  it  cooled,  the  purefl 
parts  of  the  mixture  %vere  fcraped  off,  and  put  up  in  a 
well-clofed  phial.  This  is  called  Canton's  pyrophorus. 
When  this  is  expofed  to  the  light  for  a  Ihort  time,  it 
becomes  {o  luminous  that  objefts  may  be  diftinftly 
perceived  in  the  dark,  by  the  light  which  it  emits.  It 
lofes  this  property,  however,  by  being  kept  in  the 
dark,  but  recovers  it  again  ^vhen  it  is  expofed  to  the 
light.  And,  after  being  kept  in  the  dark  for  fome 
time,  the  light  from  the  pyrophorus  becomes  feeble, 
or  is  nearly  extinct,  but  it  may  be  revived  or  increafed 
by  plunging  the  phial  into  hot  water.  But  if  the 
whole  of  the  light  has  been  feparated  previous  to  the 
application  of  heat,  no  farther  application  can  caufe  it 
to  emit  light,  till  it  has  been  expofed  to  a  luminous 
body.  Thus  it  appears  that  light  enters  into  com- 
bination with  other  bodies,  and  that  it  afterwards 
leaves  them  \vithout  having  undergone  any  perceptible 
change. 

2.  If  a  quantity  of  purple-coloured  fluate  of  lime 
(Derbyftiire  fpar)  be  reduced  to  coarfe  powder,  and 
expofed  to  heat  in  a  dark  place,  it  emits  a  great  quan- 
tity of  coloured  light  •,  but  \vhen  this  light  which  has 
been  in  combination  with  the  fpar  is  once  expelled,  it 
does  not  recover  its  property  of  ihining  in  the  dark,  as 
in  the  cafe  of  Canton's  pyrophorus. 

It  has  been  fuppofed  by  fome,  that  the  light,  emitted 
by  thefe  fubftances  is  the  confequence  of  flow  combuf- 
tion ;  but  many  of  the  fubftances  which  have  this  pro- 
perty are  not  combuftible,  and  none  of  the  changes 
which  take  place  during  this  procefs  have  been  obferv- 
ed. In  fome  cafes  it  would  appear  that  the  light  which 
is  gi\en  out  is  different  from  that  to   ivhich   they  ■\vere 


3.   Light,  it  is  well  knowii,  is  given  out  by  a  num- Emitted  by 

ber  of  animal  and  veRCtable  matters,  when  tlie  procefs  »"'"'^' 

r  rn-  °  ri-  r     •     r  matter!, 

01  putrefaction   commences.     In  this  cale  it  leems  to  g^^^ 

conftitute  one  of  their  component  parts.  This  parti- 
cularly happens  to  filh  of  different  kinds,  as  the  her- 
ring and  the  mackerel,  and  to  this  is  fuppofed  to  be 
owing  the  phofphorefcent  light  of  the  fea,  which  ap- 
pears when  the  water  is  broken  and  agitated.  Thefe 
phenomena  were  obferved  by  Mr  Boyle  and  Dr  Beale, 
both  in  the  flefli  of  quadrupeds  and  filhes,  and  earlier" 
by  Fabricius  ab  Aquapendente  and  Bartholin  in  the 
flefh  of  quadrupeds.  Experiments  were  made  on  the 
fame  fubjeft  by  Mr  Canton,  whom  we  have  already 
mentioned,  and  more  lately  by  Dr  Hulme.  From  the  14& 
experiments  of  the  latter  he  concludes,  that  this  light  '^  confti- 
is  a  conftituent  principle  of  marine  filhes ;  that  it  is  in-  '"^j"'  P""* 
corporated  with  their  ^vhole  fubftance,  making  a  part 
of  it,  in  the  fame  manner  as  any  other  conftituent 
principle  ;  that  when  this  fpontaneous  light  is  extin- 
guithed  by  forae  fubftances,  it  may  be  again  revived  ; 
that  the  quantity  of  light  emitted  is  not  in  proportion 
to  the  degree  of  putrefaftlon,  but,  on  the  contrary,  the 
greater  the  putrefcence,  the  lefs  is  the  quantity  of  light 
emitted. 

For  the  fake  of  thofc  who  may  wilh  to  repeat  thefe 
experiments,  we  fhall  detail  the  following  made  on  the 
herring  and  the  mackerel,  in  the  v,-ords  of  the  author. 


The  Flejh  of  Herring  (G.) 
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(l.)  "  Afrelh  herring  was  fplit,  or  divided  longitudi- Dr  Holme's 
nally  by  a  knife,  into  tivo  parts.  Then  about  four"P"i- 
drams  of  it,  being  cut  acrofs,  were  put  into  a  folu- "*'="'^" 
tion,  compofed  of  two  drams  of  Epfom  fait  or  vitriola- 
ted  magnefia,  and  two  ounces  of  cold  fpring  water 
drawn  up  by  the  pump.  The  liquid  was  contained 
in  a  wide-mouthed  three-ounce  phial,  which  v.-as  placed 
in  the  laboratory.  Upon  carefully  examining  the  li- 
quid, on  the  fecond  evening  after  the  procefs  was  be- 
gun, I  could  plainly  perceive  a  lucid  ring  (for  the  phial 
was  round)  floating  at  the  top  of  the  liquid,  the  part  be- 
low it  being  dark ;  but  on  ftiaking  the  phial,  the  whole 
at  once  became  beautifully  luminous,  and  continued  in 
that  ftate.  On  the  third  evening,  the  light  had  again 
rifen  to  the  top  ;  but  the  lucid  ring  appeared  lefs  vivid, 
and,  on  (baking  the  phial  as  before,  the  liquid  was  not 
lo  luminous  as  on  the  preceding  night. 

(2.)  The  fame  experiment  was  repeated.  On  the  fe- 
cond night,  the  liquid,  being  agitated,  was  very  lumi- 
nous ;  on  the  third,  not  fo  lucid  ;  and  on  the  fourth  the 
light  was  extinguifhed. 

(3.)  With  fea  fait  or  muriated  natron  half  a  dram,  and 
two  ounces  of  water.  On  the  fecond  night,  the  liquid, 
when  agitated,  was  dark ;  on  the  third,  lucid  ;  on  the 
fourth  very  luminous ;  on  the  fifth,  it  began  to  lofe 
light  ;  on  the  fixth,  it  continued  to  decreafe  j  and  on 
the  feventh  it  ivas  quite  gone.  Neither  the  liquid,  nor 
the  herring,  had  contracted  any  putrid  fmell. 

3   L   2  (4.)  With 


(g)  The  quantity  ufed  in  Qach  e.xperiment  was  about  four  drams. 
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(4.)  With  fea  water  two  ounces.  On  the  fecond 
night,  dark ;  on  the  third,  fourth,  and  fifth,  luminous  •, 
on  the  fixth,  nearly  extinS  j  and  on  the  feventh,  total- 
ly. The  piece  of  herring,  when  taken  out  and  exa- 
mined, was  remarkably  fvveet. 

Roe  of  Herring  {h). 

(5.)  With  Epfom  fait  two  drams,  and  water  two 
ounces.  On  the  fecond  night,  the  liquid  was  pretty 
luminous  ;  on  the  third  and  fourth,  ilill  luminous  ; 
and  on  the  fifth  its  light  was  extinft. 

(6.)  With  Glauber's  fait  or  vitriolated  natron,  tivo 
drams  to  tvvo  ounces  of  water.  On  the  fecond  night, 
when  the  phial  was  fliaken,  as  ufual  in  all  thefe  expe- 
riments, the  liquid  was  pretty  luminous  •,  on  the  third, 
lefs  fo  ;  and  on  the  fourth  the  light  ^vas  fcarcely  vifi- 
ble. 

(7.)  With  fea  water  two  ounces.  On  the  fecond 
night,  dark  ;  on  the  third,  the  liquid  was  moderately 
luminous  ;  on  the  fourth  and  fifth,  it  had  extracted 
much  light  ;  and  on  the  feventh  it  was  Ilill  fhining. 
After  this  proccfs,  both  the  roe  and  the  fea  water  re- 
mained perfeftly  fweet. 

The  Flejl}  of  Mackerel . 

(8.)  With  Epfom  fait  two  drams,  and  water  two 
ounces.  On  the  fecond  night,  /the  liquid  was  finely 
illuminated ;  on  the  third,  a  fimilar  appearance  j  on 
the  fourth,  a  diminution  of  light  j  on  the  fifth,  it  con- 
tinued lucid  in  a  fmall  degree  j  and  on  the  fixth  the 
light  was  extinguiihed. 

Roe  of  Macherel, 

(9.)  With  Epfom  fait  two  drams,  and  water  two 
ounces.  On  the  fecond  night,  the  liquid,  when  agi- 
tated, was  exceedingly  bright  ;  on  the  third,  the  fame  ; 
and  on  the  fourth  and  fifth,  Ilill  lucid  f ." 

Dr  Hulme  found  that  fome  fubilances  have  the 
power  of  cxtinguifhing  this  light.  It  was  quickly  ex- 
tinguiihed when  mixed  ^\-ith  water  alone,  with  water 
impregnated  with  lime,  carbonic  acid  gas,  or  fulphu- 
ratcd  hydrogen  gas  ;  by  fermented  liquors  and  ardent 
fpirits  -,  by  the  acids,  both  concentrated  and  diluted  ; 
by  the  alkalies  when  diffolved  in  water  ;  by  many  of 
the  neutral  falts,  as  the  folutions  of  common  fait,  Ep- 
fom fait,  and  fal  ammoniac.  It  ivas  alio  extinguilhedi 
by  infafions  of  chamomile  tlowers,  of  long  pepper  and  of 
camphor  made  with  boiling  hot  water,  but  not  ufed 
till  quite  cool. 

When  the  fubftances  emitting  this  light  were  placed 
in  a  freezing  medium,  the  light  was  in  a  fhort  time 
quite  extinguillied  -,  but  when  expofed  to  a  moderate 
degree  of  temperature,  it  was  revived.  A  moderate 
degree  of  heat  increafed  this  light,  but  it  was  extin- 
guiihed by^a  high  temperature,  and  no  luminous  ap- 
pearance could  again  be  dilcovered. 

4.  When  all  the  rays  of  light  are  refleiSled  froni  any 
bodv,  that  body  is  faid  to  be  white ;  but  when  all  the 
rays  are   abforbed,  the    body   which    abforbs  them  is 


faid  to  be  bl?.ck  :  but  experience  Informs  us,  that  differ-  Light, 
ent  bodies  ablorb  and  refleft  chTerent  rays.  Thus,  if  *~~^ 
a  body  abforb  all  the  ravs  excepting  the  yellow,  that 
body  is  faid  to  be  of  a  yello.v  colour  j  or  if  a  body 
retltft  the  red  rays,  ^vhile  the  others  are  abforbed,  it 
is  faid  to  be  red.  Thus  the  colour  of  the  body  is  cha- 
raderized  by  the  colour  of  the  ray  which  is  redtfted  ; 
or,  which  is  the  fame  thing,  this  is  the  caute  of  colour- 
ing bodies.  ,  .j 

?.  One  of  the  moll  Angular  effecls  -(vhich  is  obfervedEffefts  of 
in  the  combination  of  light  vnth  bodies,  is  its  power  ofligli^en 
reducing  the   oxides  of  the  metals.     Some  of  thefe,  as™':'^'^'^ 
for  inllance,  the   red   oxide  of  lead,  when  expofed  (qO'''  "and 
the  light  of  the   fun,  lofe  fome  of  their  weight.     The 
oxide  of  gold   may  alio  be  reduced  in  the  fame  way, 
and   the   white  falts  of  filver  become  black,  and  the 
oxide  is  reduced  ;  and  when  that  procefs  is  going  on, 
oxygen  gas  is  emitted,    which,    it  would  appear,  has; 
been   feparated  by  the   aftion   of  light.      Some  ot  the 
rays    are  found   to    have  a  greater  efteft  than  others. 
Scheele,  who  made   a   fet   of  experiments  to  afcertain 
the  difference  of  effect  of  the    different-coloured  rays 
in  blackening    the   muriate  of  filver,    difcovered  that 
the  violet  ray  was  the  moll  poweriul  m  reducing  the 
oxide  of  filver.  j  -  ^ 

It  was  formerly  the  general  opinion,  that  the  colo- Peculiar 
rific  rays  of  Kght  ^vere  the  caufe  of  the  reduftion  of  r^iys. 
the  oxides  of  the  metals,  but  the  experiments  and  ob- 
fervations  of  Meffrs  Bookman  and  Ritter  in  Germany, 
and  of  Dr  Wollailon  in  England,  prove  that  the  mu- 
riate of  filver  is  more  llrongly  and  rapidly  darkened 
by  rays  of  the  fun  which  have  been  more  refradled 
than  the  violet  rays ;  for  it  appeared  that  the  muriate 
was  affefted  in  a  fpace  lying  beyond  the  \iolet 
light.  Thefe  rays,  therefore,  have  not  the  property 
of  giving  light,  nor  do  they  produce  any  fenfible  de- 
gree of  heat  ^  and  thus  it  appears  that  there  are  three 
different  fets  of  rays  ;  namely,  rays  which  illuminate, 
rays  which  ^varm  without  giwng  any  light  (l),  and 
rays  which  produce  a  chemical  aflion  on  bodies,  but 
which  give  neither  light  nor  heat.  From  the  con- 
fideration  of  thefe  curious  and  interefting  experiments, 
it  has  been  very  naturally  fuppoled,  that  the  chemi- 
cal aflions  dependent  on  folar  light  are  owing  to  the 
invifible  ravs  which  were  refrafled  beyond  the  violet 
rays ;  and  that  the  colorific  rays  have  no  Ihare  in 
thefe  adlions  :  for  it  has  been  obferved,  that  the.effeft 
of  the  different  colours  increafes  with  their  refrangi- 
bility ;  and  that  the  whole  is  owing  to  the  Invifible 
rays,  which  increafe  In  number  or  quantity  as  they  ap- 
proach to  the  violet  ray,  and  are  in  greateft  quantity 
at  a  certain  dillance  beyond  it. 

6.  The  abforption   of  light  by  plants  produces  ano-Lijinab- 
ther  remarkable  effeft.     It  has  been  long  known,  that  fj  bed  by 
the  green  colour  of  the  leaves  of  plants  is  produced  by  plants, 
the  light  of  the  fun.      Experiments   were  firll  made  to 
afcertirin  this  faft   by   M.  Dufay  and    fome  others  of 
the     French     academicians.       The    fubjeft    has     been 
farther  profecuted   and  extended  by  Senebier  of  Gene- 
va.    When  feeds  aie  fown  in  a   dark  place,  they  ve- 
getate, 


(h)  The  quantity  ufed  in  each  experiment  was  about  four  drams. 
(1)  Thefe  will  be  particularly  mentioned  in  the  next  chapter. 
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T,"»lit.  getate,  and  tlie  plant  groivs  with  conliderable  luxuri- 
'  V  ance ;  but  it  never  has  any  green  colour  as  long  as 
the  light  is  excluded  ;  the  leaves  continue  white  ;  and 
this  happens  although  air  be  freely  admitted.  When 
the  plant  in  this  Hate  is  expofcd  to  the  light,  the  green 
colour  begins  to  appear,  and  the  plant  afiumes  its  ordi- 
nary habit.  It  may  be  added,  that  while  the  plant  re- 
mains white,  it  contains  but  a  fmall  quantity  of  com- 
buftible  matter,  and  it  has  but  little  tafte.  When  it 
aflumes  the  green  colour  after  its  expofure  to  the  light, 
it  acquires  its  natural  tafte,  and  the  ordinary  quantity 
of  combuftlble  matter.  It  is  upon  this  [irinciple  that 
the  art  of  blanching  celery  and  other  garden  plants 
depends  •,  by  heaping  up  the  earth  about  tiie  flems  the 
light  is  excluded,  and  thus  they  are  deprived  of  any 
pungent  talle,  and  become  white  and  tender  (k). 

Sect.  III.  Of  the  Sources  of  Light. 

I.  The  principal  fource  of  light  is  the  fun.  It  has 
been  a  queftion  of  more  curiolity  than  utility,  what  is 
the  caufe  of  the  lun  conftantly  emitting  light,  and  what 
are  the  means  of  repairing  that  walfe  ?  By  calculations 
it  is  fuppofed,  tliat  there  ought  to  iffue  from  one  fquare 
foot  of  the  fun's  lurface  in  one  fecond,  g-Q-goo'^'"'  P''*''t 
of  a  grain  of  matter,  to  fupply  the  confumption  of 
light  ;  that  is,  at  the  rate  of  little  more  than  U\o 
grains  a-day,  or  about  4,752,000  grains,  or  6701b.  in 
6000  years,  which  would  have  ftiortened  the  fun's  dia- 
meter about  10  feet,  if  it  was  formed  of  matter  of  the 
^Pi'iiJlUj^s  denfity  of  water  only.  * 

Ojit'us,  But  at  the  time  this  calculation  was  made,  the  dif- 

?  3°9-         coverles  of  Herfchel,    of   the   conftitution  of  the  fun, 

were  Tiot  known.     The  body  of  the  fun,  according  to 

the  obfervations  of  this  phllofopher,  is  not  luminous, 

but  opaque  j  and  the  light  which  ivas  fuppofed  to  come 
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from  his  furfacc,  proceeds  from  a  luminous  atmofphere 
which  furrounds  that  body  ;  and  there  are  probably 
fome  means  by  which  the  wade  that  is  conftantly  go- 
ing on,  is  repaired.  The  light  which  comes  from  the 
ftars  is  of  the  fame  nature  with  that  of  the  fun, 

2.  Another  fource  of  light  are  burning  bodies 
all  cafes    of   burning,    light    is  emitted.      This    light, 
therefore,  muft  have  been  in  combination  with  fome  of 

the  fubllances  which  are  employed  in  thefc  proceffes.  ,,5 

3.  But  \vhen  bodies,  without  undergoing  the  procefsHeat. 
of  comburtlon,  arc  heated  to  a  certain  temperature, 
they  emit  light:  and  it  would  appear,  from  experiments 
which  have  been  made  upon  the  iubjeft,  that  all  bodies 
which  arc  not  decompoled  before  they  arrive  at  the 
proper  temperature,  begin  to  give  out  light,  exadlly  at 

the  fame  degree  of  heat.  Iron  heated  to  635°,  ac- 
cording to  Sir  Kaac  Neuton's  experiments,  becomes 
vifible  in  the  dark  ;  at  752*  it  fhines  brightly;  and  be- 
comes luminous  in  the  tvnlight  at  884°.  The  tempe- 
rature is  above  1000°  when  it  ftilnes  in  broad  day 
light.  A  red  heat,  according  to  the  experiments  of 
others,  commences  at  the  temperature  of  800",  and 
when  a  body  reaches  the  proper  degree  of  heat.  It  ap- 
pears luminous.  Independent  of  the  air.  Mr  T.  Wedg- 
wood, who  made  a  number  of  experiments  on  this  fub- 
jeft,  tound  that  a  piece  of  Iron  \\nt  became  red  hot 
when  Immcrfed  In  melted  glafs.  Air,  therefore,  is  not 
neceflary  to  the  flilning  of  Ignited  bodies. 

It  \vas  alio  afcertained  by  Mr  Wedgwood,  that  a 
piece  of  red-hot  metal  continues  to  ftilne  for  fome  time  af- 
ter it  has  been  removed  from  the  fire,  which  proves  that 
conrtant  accelTions  of  light  or  heat  are  not  neceflary  for 
the  fhining  of  ignited  bodies.  But  if  the  red-hot 
metal  be  ifrongly  blown  upon,  it  inflantly  ceafes  to 
ftiine,  and  thus.  It  appears  when  the  temperature  i<  di- 
minilhed,  it  ceafes  to  give  out  light  f .  f  Phil. 
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(k)  This  is  remarkably  illuftrated  by  the  following  obfervatlon  of  ProfelTor  Robifon.  "  Having  occafion 
in  Sutumn  1774,  to  go  dotin  and  infpeft  a  drain  in  a  coalwork,  where  an  embankment  had  been  made  to  keep 
off  a  lateral  run  of  ^vater,  and,  crawling  along,  I  laid  my  hand  on  a  very  luxuriant  p!-^nt,  hawng  a  copioas, 
deep- indented,  white  foliage,  quite  unknown  to  me.  I  inquired  of  the  colliers  what  it  was.  None  of  thcin 
could  tell  me.  It  being  curious,  I  made  a  fod  be  carried  up  to  the  daylight,  to  learn  from  the  workmen  what 
fort  of  a  plant  it  was.  But  nobody  had  ever  feen  any  like  it.  A  few  days  after,  looking  at  the  fod,  as  it  lav  at 
the  mouth  of  the  pit,  I  obferved  that  the  plant  had  langulftved  and  died,  for  want  of  water,  as  I  imagined.  But 
looking  at  it  more  attentively,  I  obferved  that  a  new  vegetation  was  beginning,  with  little  fproutings  from  the 
fame  Hem,  and  that  this  new  growth  was  of  a  green  colour.  This  inftantly  brought  to  ray  recolleflion  the 
curious  obfervations  of  M.  Dufay ;  and  I  caufed  the  fod  to  be  fet  in  the  ground  and  carefully  watered.  I  was 
the  more  Incited  to  this,  becaufe  I  thought  that  my  fingers  had  confrafted  a  fenfible  aromatic  fmell  by  handling 
the  plant  at  this  time.  After  about  a  week,  this  root  fet  out  feveral  ftems  and  leaves  of  common  tanfy.  The 
T.-orkmen  now  recollecled  that  the  fods  had  been  taken  from  an  old  cottage  garden  hard  bv,  -(vhere  a  great  deal 
of  tanfy  was  ftill  growing  among  the  grafs.  I  now  fent  down  for  more  of  the  fame  ItufF,  and  feveral  fods  were 
brought  up,  having  the  fame  luxuriant  white  foliage.  This,  when  bruifed  between  the  fingers,  gave  no  aroma- 
tic fmell  whatever.  All  thefe  ])lants  withered  and  died  down,  though  carefully  \vatered,  and,  in  each,  there 
fprouted  from  the  fame  flocks  frelli  ftems,  and  a  copious  foliage,  and  produced,  among  others,  common  tanfy, 
fully  impregnated  with  the  ordinary  juices  of  that  plant,  and  of  a  full  green  colour.  I  have  repeated  the 
fame  experiirent  with  great  cartf  on  lovage  {^Icvijlicum  vulgare),  mint,  and  caraways.  All  thefe  plants  throve 
very  well  beloiv,  in  the  dark,  but  with  a  blanched  foliage,  which  did  not  fj)read  upivards,  but  lay  tiat  on  the 
ground  ;  in  all  of  them  there  was  no  refemblauce  of  Ifiape  to  the  ordinary  foliage  of  the  plant ;  all  of  them 
died  down  when  brought  into  daylight  •,  and  the  flocks  then  produced  the  proper  plants  in  their  ufual  drefs,  and 
having  all  their  diftlnguillilng  fmells. 

From  fuch  experiments,  1  thought  myfelf  entitled  to  fay  that  the  fun's  rays  not  onlv  produced  the  green  fjecula 
of  plants,  but  alfo  the  dlflluguillilng  juices,  and  particularly  the  eflential  oils.  The  improvements  which  havt 
been  made  in  chemical  fcience  fince  that  time,  have,  I  think,  fully  confirmed  my  conjecture,"  BlacVs  Le&y  i.  533. 
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From  the  e.^penments  of  Mr  Wedgwood,  it  appears 
that  the  gales  do  not  become  kimlr.ous,  even  at  a  high- 
er temperature.  He  took  an  earthen-%\are  pipe  of  a 
zig-zag  form,  and  placed  it  in  a  crucible  filled  up  with 
fand.  The  ends  of  the  pipe  were  left  uncovered. 
To  one  end  ^vas  attached  a  pair  of  bellows,  and  to 
the  other  a  globular  veflcl  with  a  lateral  bent  pipe,  to 
let  out  air,  but  ej^clude  the  external  light,  and  hav- 
ing a  neck,  in  which  was  inferted  a  circular  plate  of 
glafs.  The  crucible,  with  the  iand  and  the  part  of 
the  pipe  contained  in  it,  was  heated  to  rednefs.  The 
eye  was  fi.^ed  in  the  neck  of  the  veffel,  which  was  then 
obferved  to  be  perfectly  dark  within.  A  llream  of 
air  was  then  direfted  through  the  tube  from  the  bel- 
lows, but  this  air  ivhich  pafled  through  the  red-hot 
tube,  was  not  luminous.  A  fmall  ftrip  of  gold  was 
then  fi.Ked  into  the  orifice  of  the  tube  oppofite  to  the 
eye,  and  after  two  or  three  blafls,  it  became  faintly 
red  5  which  (hows,  that  though  the  air  was  not  lumi- 
nous, it  was  equal  in  temperature  to  what  is  called  red 
heat.  Dr  Danvin  made  an  experiment  of  the  fame 
kind,  and  with  a  fimilar  refult.  The  heated  air  was 
altogether  invifible  ;  but  when  a  bit  of  gold  was  intro- 
duced, it  acquired  a  bright  glow  in  a  few  feconds  *. 

4.  Light  is  alfo  emitted  by  attrition  and  percuffion. 
In  the  experiments  which  were  made  by  Mr  Wedg- 
wood, on  the  attrition  of  bodies,  he  found  that  diffe- 
rent coloured  rays  were  emitted  ;  fometimes  it  was  a 
pure  white  light,  as  from  the  diamond  ;  fometimes  of 
a  faint  red,  as  from  blackilh  gun  liint  ;  and  fometimes 
of  a  deep  red,  as  from  unglazed  white  bifcuit  earthen 
ware.  But  this  effeft  produced  by  attrition,  may  per. 
haps  be  confidered  as  the  fame  with  that  of  percuffion. 
It  is  a  familiar  circumftance,  that  fparks  of  light  are 
emitted,  when  two  hard  bodies,  as  for  inlfance,  two 
quartz  Ifones,  are  fmartly  ftruck  againft  each  other ; 
and  it  appears  that  light  is  emitted,  or  fparks  given  out, 
ivhen  thefe  bodies  are  treated  by  percuffion  or  attrition, 
even  under  water ;  and  they  feem  equally  luminous  in  at- 
mofpheric  air,  oxygen  gas,  carbonic  acid,  or  hydrogen 
gafes.  The  emiffion  of  this  light  is  accompanied  with 
a  peculiar  fmell,  which  varies  in  diiterent  bodies.  The 
.'mell  appears  to  be  flrongeil  where  the  friiSion  is  great- 
eft  \  it  has  no  dependence  on  the  light  produced  by 
attrition,  bccaufe  it  is  often  very  ftrong  when  no  light  is 
emitted.  Rock  cryftal,  quartz,  and  other  hard  bodies, 
alfo  emit  this  fmell  under  water  f. 

When  flint  and  ftcel  are  ftruck  fmartly  together,  a 
fpark  is  produced  which  will  communicate  fire  to  com- 
buftible  fubftances.  This  fpark  has  been  found  to  be 
a  particle  of  the  iron  ^^•hich  is  driven  off,  and  which 
catches  fire  as  it  pafles  through  the  air.  It  is  to  be 
confidered  as  a  cafe  of  combuftion,  and  quite  different 
from  what  happens  when  two  ftones  are  rubbed  or 
llruck  againft  each  other. 

The  matter  driven  off,  when  ftones  of  quartz  are 
ftruck  againft  each  other,  confifts  of  fmall,  black,  fri- 
able bodies,  which  leave  a  black  ftain  when  rubbed  on 
paper,  and  when  examined  with  a  magnifying  glafs, 
have  the  appearance  of  being  fufed.  The  light  is 
produced  in  thefe  cafes,  by  the  fubftances  ftruck  to- 
gether having  been  red  hot.  Some  have  fuppofed 
that  they  are  a  combination  Nvith  oxygen ;  while 
others,  who  have  probably  examined  them  more  ac- 
curately, affert  that  they  are  pieces  of  the  quartz  fur- 
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roundedfivith  a  quantity  of  black  powder  j  and  having 
been  raifed  to  a  very  high  temperature,  fet  fire, 
their  paffage  through  the  air,  to  the  combuHible  bo- 
dies that  are  floating  in  it. 

Chap.  III.  Of  CALORIC. 


Caloric. 


'59 


160 


The  \vord  heat  in  common  language  has  two  dif-  Term  tx. 
ferent  meanings.  When  we  fay  that  we  feel  heat,  it  plained, 
muft  mean  the  fenfation  of  heat  excited  in  the  body ; 
but  when  we  fay  that  the  fire  or  a  ftone  is  hot,  it 
means  that  the  power  of  exciting  the  fenfation  of  heat 
in  us,  exirts  in  the  ftone  or  fire.  The  one  is  the  caufe, 
and  the  other  is  to  be  confidered  as  the  effeft.  The 
heat  of  the  ftone  or  fire  is  therefore  the  caufe  of  the 
fenfation  of  heat  in  the  body.  Thus  the  word  heat  is 
generally  employed  to  exprefs  both  the  fenfation,  and 
the  caufe  of  that  fenfation.  To  prevent  any  ambiguity 
in  the  ufe  of  thefe  terms,  the  word  caloric  has  been 
adopted  in  the  new  chemical  nomenclature,  to  fignify 
that  ftate  or  condition  of  matter  by  which  it  excites 
in  us  the  fenfation  of  heat ;  and  in  this  fenfe  it  is  now 
to  be  employed. 

The  nature  and  effe£ls  of  caloric  or  heat  are  highly 
interefting,  as  curious  fubjeiEls  of  fpeculation ;  but  the 
knowledge  of  them  is  of  the  utmoft  importance  in  the 
ftudy  of  chemical  phenomena,  becaufe  no  change  takes 
place,  no  decompofition  is  effefted,  and  no  new  com- 
pound is  formed,  without  the  agency  of  caloric. 

Sect.  I.  Of  the  Nature  and  Freperties  of  Caloric, 

Two  opinions  have  been  maintained  by  philofophers  i-„.o  ^^^ 
conceniing  the  nature  of  caloric.  According  to  one,nions. 
it  is  fuppofed  to  be  a  peculiar  fubtile  fluid,  of  a  high- 
ly elaftic  and  penetrating  nature,  which  is  univerfally 
diffufed.  According  to  the  other  opinion,  it  depends 
on  a  peculiar  tremor  or  vibration  which  exifts  among 
the  particles  of  heated  bodies.  - 

Among  the  firft  who  feem  to  Iiave  adopted  the  lat-  Bacon's. 
ter  opinion,  was  the  celebrated  Bacon.  In  his  treatife, 
De  fonna  calidi,  which  he  propofed  as  a  model  of 
fcientific  invelligation,  he  enumerates  all  the  fafts 
■ivhich  were  then  known  concerning  heat ;  and  after  a  _,  '^ 
cautious  corfideration  of  thefe  fafts,  he  concludes,  that ;,  motion, 
heat  is  motion.  The  fafts  on  which  he  founded  this 
opinion,  were  derived  from  fome  of  the  moft  familiar 
methods  by  which  heat  is  produced  in  bodies.  A 
blackfmith  can  make  a  rod  of  iron  red  hot  by  ftrikhig 
it  fmartly  with  a  hammer ;  the  heavy  parts  of  ma- 
chinery, by  fri6lion  upon  each  other,  and  the  axles  of 
the  wheels  of  carriages,  when  heavily  loaded,  fome- 
times take  fire.  A  fire  may  be  kindled  by  the  friftion 
of  two  pieces  of  dry  ivood,  and  the  branches  of  trees 
ftrongly  rubbed  againft  each  other  by  the  ^^olence  of 
a  ftorm,  have  fet  fire  to  thick  forefts.  From  the  ob- 
fervation  and  confideration  of  thefe  fails,  this  eminent 
philofopher  was  led  to  conclude,  that  heat  is  the  ef- 
fe£l  of  mechanical  impulfe.  Since  the  time  of  Bacon, 
this  theory  has  had  many  followers,  and  even  at  the 
prefent  day  it  is  maintained  by  fome  philofophers. 

But  the  theory  which  fuppofes  caloric  or  heat  to  be  j^ij^j^^ 
a  diftinft  material    fubflance,    is  now  more  generally  fubn^mcu, 
adopted.     It  was  firll  fuppofed   by  thofe  who  favour- 
ed this  theory,    that    this    peculiar  matter  was  chief- 
ly charafterized    by  the  great  elafticity,    or  repulfive 
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ralorc.  power,  of  tlie  particles  among  each  other ;  but  bcfides 
"~~v~'~^  this  property,  Dr  Cleghorn  fuppofed  that  it  poiTciTed 
another,  namely,  that  nhile  its  particles  have  a  ilrong 
repulfion  for  one  another,  they  are  attracted  by  other  kinds 
.of  matter,  with  different  degrees  of  force.  But  what- 
ever opinion  may  be  formed  of  the  nature  of  caloric,  after 
we  have  inveftigated  its  properties  and  effetls,  we  fhall 
probably  find,  that  the  phenomena  which  it  exhibits  will 
be  eafier  underiiood,  and  more  fatisfadorily  accounted 
for,  on  the  fuppofition  that  it  is  a  dilHncl  fubftance. 

1.  The  rays  of  light  and  caloric  accompany  each 
other  as  they  proceed  from  the  fun,  or  trom  burning 
bodies.  It  is  therefore  fuppofed  that  they  move  with 
the  fame  degree  of  velocity  •,  and  if  tliis  be  the  cafe, 
the  velocity  of  the  rays  of  caloric  mui^  be  equal  to 
2O0,Q0O  miles  in  a  fecond.  An  experiment  made  by 
Mr  Piiilet  proves  the  great  velocity  of  the  rays  of  ca- 
loric. Two  concave  mirror?,  the  one  of  tin,  and  the 
other  of  gilt  plaller,  18  inches  in  diameter,  were  pla- 
ced at  the  diftance  of  69  feet  from  each  other.  A 
thermometer  was  placed  in  the  focus  of  the  latter,  and 
a  heated  bullet  of  iron  in  the  former.  When  the 
bullet  was  placed  in  the  focus,  a  thick  fcreen,  ivhich 
was  a  few  inches  from  the  face  of  the  metallic  mirror, 
was  removed.  The  thermometer  inftantly  rofe,  fo  that 
the  time  which  caloric  requires  to  move  through  the 
fpace  of  69  feet,  cannot  be  eftimated.  And  indeed, 
if  caloric,  as  is  mofl  probable,  moves  with  the  veloci- 
ty of  light,  the  time  that  it  paffes  the  diftance  of  69 
feet,  or  even  69,000  feet,  is  by  far  too  minute  to  be 
meafured  by  our  inllruments  ;  fo  that  no  conclufion 
whatever  with  regard  to  the  meafurement  of  its  velo- 
city, can  be  drawn  from  this  experiment. 

2.  From  the  extreme  velocity  of  caloric,  and  from 
its  being  equal  to  that  of  light,  it  is  concluded  that  its 
particles  are  equally  minute.  From  the  accumulation 
of  caloric  in  bodies,  and  particularly  from  one  ftriking 
effeft  which  this  accumulation  produces,  namely,  ex- 
panfion,  it  ivas  natural  to  fuppofe  that  bodies  having 
received  this  addition,  acquired  an  increafe  of  weight. 
Experiments  have  therefore  been  made  to  afcertain 
this  effect.  Boerhaave  weighed  a  mafs  of  iron  of  jlb. 
iveight,  while  it  was  red  hot,,  and  afterwards  repeated 
the  fame  experiment  with  other  metals,  but  found  no 
^■ariation,  either  In  the  hot  or  cold  bodies,  but  what 
he  could  account  for  from  the  errors  of  the  balance. 
Mufchenbroeck  fuppofed  that  heat  is  ponderous,  or  pro- 
duced by  a  ponderous  fubftance ;  and  Buffon  thought 
he  had  proved,  by  his  own  experiments,  that  a  body 
is  heavier  when  it  is  hot  than  when  it  is  cold  ;  but 
when  fimilar  eyperiments  were  repeated,  particularly 
by  Dr  Roebuck  and  Mr  WTiitehurft,  with  very  nice 
and  delicate  balances,  the  bodies  which  were  weighed 
appeared  heavier  cold,  than  when  they  were  hot.  This 
feems  to  be  owing  to  the  rarefaction  of  the  air  fur- 
rounding  that  fcale  in  which  the  heated  body  is  pla- 
ced ;  the  preffure  of  which  is  therefore  lefs  than  that 
of  the  air  over  the  other  fcale.  From  more  recent  ex- 
periments, and  particularly  one  made  by  Dr  Fordyce, 
i^  appears  that  bodies  become  heavier,  but  in  a  very 
fmall  degree  only,  not  by  the  increafe,  but  by  the  di- 
minution of  temperature.  When  the  whole  quantity 
of  1700  grs.  of  water  was  frozen,  it  was  found  to  be, 
%vhen  carefully  weighed,  ts'^s  of  a  grain  heavier  than 
it  haibecn  when  fluid.     At  xhis  time  the  thermomc- 
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ter  applied  to  the   veiTcl   which   ccr.taii:(d  tlie  frozen    Calutic. 
water,  iiood  at  10"  ;  but  when  it  was  allowed  to  n.-         » 
main  till  the  thermometer  rofe  to  3  2",  it  xveighcd  only 
7'5tlis  of  a  grain  more  than  when  duid,  and  at  the  fame       iSS 
temperature.      But  other   experiments  prove,   that  theimfiicceis- 
addition  of  caloric  to  bodies  produces  no  fenfible  change^"'" 
on  their  weight.     This  feeras  to  be  placed  beyond  a 
doubt  by  the  accurate  experiments  of  Lavoilier,  ivhich 
were   made   with  a  view   of  afcertaining   whether  the 
weight  of  bodies  is  altered  by  heating  or  cooling  themj 
but  he  found  no  difference. 

In  the  year  1787,  Count  Rumford  repeated  the  ex- 
periment of  Dr  Fordyce  ivith  the  greatell  care  ;  and 
varying  it  in  every  polTible  way  to  avoid  error,  tlie  re- 
fults  led  him  to  conclude,  that  there  is  no  fenfible  dif- 
ference in  the  weight  of  bodies,  either  by  the  addition 
or  abllraition  of  caloric.  jg 

3.  Caloric  agrees  with  light  in  another  of  its  pecu- Repulfijn. 
liar  properties ;  this  is  its  repuljlve  power,  or  that   ten- 

dency  of  its  particles  to  feparate  from  each  other.  The 
particles  of  caloric,  therefore,  can  never  be  fuppofed 
to  cohere.  j-,-, 

4.  As  the  rays  of  light  are  reflefted  by  polifhed  fur-Refie(flion. 
faces,  fo  it  is  found  that  the  rays  of  caloric  have  the 

fame  property.  The  Swediih  chemift  Scheele  difco- 
vered,  that  the  angle  of  refleftion  of  the  rays  of  calo- 
ric is  equal  to  the  angle  of  incidence.  This  has  been 
more  fully  eftablilhed  by  Dr  Herfchel.  Some  very  in- 
terefting  experiments  were  made  by  Profeffor  Piftet  of 
Geneva,  which  proved  the  fame  thing.  Thefe  expe- 
riments uere  conduced  in  the  follo^ving  manner.  Tivo 
concave  mirrors  of  tin,  of  nine  inches  focus,  were  pla- 
ced  at  the  diftance  of  twelve  feet  two  inches  from  each 
other.  In  the  focus  of  the  one  was  placed  the  bulb 
of  a  thermometer,  and  in  that  of  the  other  a  ball  of 
iron  two  inclies  in  diameter,  which  \vas  juft  heated  fo 
as  not  to  be  vifible  in  the  dark.  In  the  fpace  of  fix 
minutes  the  thermometer  rofe  22°.  A  fimilar  effeft 
was  produced  by  fubftituting  a  lighted  candle  in  place 
of  the  ball  of  iron.  Suppofing  that  both  the  light  and 
heat  acled  in  the  laft  experiment,  he  interpofed  be- 
tiveen  the  two  mirrors  a  plate  of  glals,  with  the  view 
of  feparating  the  rays  of  light  from  thofe  of  caloric. 
The  rays  of  caloric  were  thus  interrupted  by  the  plate  • 
of  glafs,  but  the  rays  of  light  v/ere  not  perceptibly  di-  ' 

miniftied.  In  nine  minutes  the  thermometer  funk  14*; 
and  in  feven  minutes  after  the  glafs  was  removed,  it 
rofe  about  1 2".  He  therefore  juftly  concluded,  that 
the  caloric  redefted  by  the  mirror,  was  the  caufe  of 
the  rife  of  the  thermometer.  He  made  another  e.-tpe- 
liment,  fubftituting  boiling  water  in  a  glafs  veffel  in 
place  of  the  iron  ball ;  and  when  the  apparatus  ^vas 
adjufted,  and  a  fcreen  of  filk  which  had  been  placed 
between  the  two  mirrors  removed,  the  thermometer 
rofe  3°  ;  namely,  from  47°  to  50*. 

The  experiments  were  varied  by  removing  the  tia 
mirrors  to  the  diftance  of  90  inches  from  each  other. 
The  glafs  veffel,  with  boiling  water,  was  placed  in 
one  focus,  and  a  fenfible  thermometer  in  the  other. 
In  the  middle  fpace  between  the  mirrors,  there  was 
fufpended  a  common  glafs  mirror,  fo  that  either  fide 
could  be.  turned  towards  the  glafs  veffel.  When  the 
poliihed  fide  of  this  mirror  was  turned  towards  the 
glafs  veffel,  the  thermometer  rofe  only  -rV^hs  of  a  de- 
gree J  but  .'vvhen  the  other  fide,  which  was  darkened. 
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was  turned  towards  the  glafs  veffel,  the  thermometer 
rofe  ^".5.  And  in  another  experiment  performed  in 
the  fame  wav,  the  thermoiiieter  rofe  3"  when  the  po- 
lilhed  fide  of  the  mirror  ivas  tinned  to  the  glafs  veiTel, 
and  9°  when  the  other  fide  was  turned.  Thefe  expe- 
riments ihew  clearly,  that  the  rays  of  caloric  are  re- 
flefted  from  polillied  furfaces,  as  well  as  the  rays  of  light. 

5.  Tranfparcnt  bodies  have  the  power  of  refraftiug 
the  rays  of  caloric,  as  well  as  thofe  of  light.  They 
differ  alfo  in  their  refrangibility.  So  far  as  experiment 
goes,  the  moft  of  the  rays  of  caloric  are  lels  refrangi- 
ble than  the  red  rays  of  light.  The  experiments  of 
Dr  Herfchel  fhew,  that  the  rays  of  caloric,  from  hot 
or  burning  bodies,  as  hot  iron,  hot  water,  fires  and 
candles,  are  refrangible,  as  w-ell  as  the  rays  of  caloric 
which  are  emitted  by  the  fun.  Whether  all  tranfpa- 
rcnt bodies  have  the  power  of  tranfmitting  thefe  rays, 
or  what  is  the  difference  in  the  refradlive  power  of 
thefe  bodies,  is  not  yet  known, 

6.  The  light  which  proceeds  from  the  fun  feems  to 
be  compofed  of  three  diftinft  fubftances.  Scheele  dif- 
covered,  that  a  glafs  mirror  held  before  the  fire,  re- 
fleded  the  rays  of  light,  but  not  the  rays  of  caloric  ; 
but  when  a  metallic  mirror  ^vas  placed  in  the  fame 
fituation,  both  heat  and  light  were  reflefted.  The 
mirror  of  glafs  became  hot  in  a  Ihort  time,  but  no  change 
of  temperature  took  place  on  the  metallic  mirror.  '1  his 
experiment  Ihews  that  the  glals  mirror  ablorbed  the 
rays  of  caloric,  and  retlecled  thofe  of  light ;  ^vhile  the 
metallic  mirror,  fuffering  no  change  of  temperature, 
reflefted  both.  And  if  a  plate  of  glafs  be  held  before 
a  burning  body,  the  rays  of  light  are  not  fenfibly  in- 
terrupted, but  the  rays  of  caloric  are  intercepted  •,  for 
no  feniible  heat  is  obferved  on  the  oppofite  fide  of  the 
glafs ;  but  when  the  glafs  has  reached  a  proper  de- 
gree of  temperature,  the  rays  of  caloric  are  tranfmit- 
ted  with  the  fame  facility  as  thofe  of  light.  And  thus 
the  rays  of  light  and  caloric  may  be  feparated. 

But  the  curious  experiments  of  Dr  Herfchel  have 
clearly  proved,  that  the  invifiblc  rays  which  are  emit- 
ted by  the  fun,  have  the  greatelf  heating  power.  In 
thefe  experiments,  the  different  coloured  rays  were 
thrown  on  the  bulb  of   a  very  delicate  thermometer, 


and  their  heating  power  was  obferved.     The  heating    Caloric, 
power  of  the  violet,  green,  and   red  rays,  was  tound         v 
to  be  to  each  othe;  as  the  following  numbers  : 


Violet, 

16. 

Green, 

22.4 

Red, 

S5- 

The  heating  power  of  the  moft  refrangible  rays  was 
leall,  and  this  po^-cr  increafes  as  the  refrangibility  di- 
ininilhes.  The  red  ray,  therefore,  has  the  greateft 
heating  power,  and  the  violet,  which  is  the  moft  re- 
frangible, the  leaft.  The  illuminating  power,  it  has 
been  already  obferved,  is  greateft  in  the  middle  of  the 
fpeftrum,  and  it  diminifties  towards  both  extremities  ; 
but  the  heating  power,  which  is  leaft  at  the  violet 
end,  increales  from  that  to  the  red  extremity  :  and 
when  the  thermometer  was  placed  beyond  the  limit  of 
the  red  ray,  it  rofe  ftill  higher  than  in  the  red  ray,  which 
has  the  greateft  heating  power  in  the  fpeftrum.  The 
heating  power  of  thefe  invifible  rays  was  greateft  at 
the  diftance  of  i  inch  beyond  the  red  ray,  but  it  was 
ienfible  at  the  diftance  of  li  inch. 

Dr  Herfchel's  experiments  have  been  varied,  and  ftill 
farther  confirmed  by  a  fet  of  experiments  by  Sir  H. 
Englefield,  the  refults  of  which  were  the  following  ; 

Therm,  in  the  blue  ray  rofe       in  3'    from  ^^°  to  56* 
in  the  green  in  3'    from  54°  to  58* 

in  the  yellow  in  3'     from  56°  to  62° 

in  the  full  red  in  2^'  from  ^6°  to  72° 

in  confines  of  the  red    in  2^'  from  58°  to  734° 
quiteoutofvifible light  in  2i'  from  61°  to  79° 

The  thermometer  ufed  in  thefe  experiments  had  its 
bulb  blackened  with  Indian  ink. 

In  the  following  experiments,  three  thermometers 
were  employed  ;  one  had  a  naked  ball,  one  was  whiten- 
ed, and  the  other  was  blackened.  They  were  expofed 
to  the  fun's  rays  till  they  became  ftationary,  when  the 
thermometer  with  the 

Naked  ball  ftood  at       58^' 
Whitened  ball  jgi' 

Blackened  ball  63° 


In  the  fiill-red  ray 

In  quite  dark 

In  confines  of  the  red 


In  other  experiments  which  were  made  afterwards,  the  refults  were, 

T     -i     r  11  ■    J  f  the  black  thermom.  rofe 

In  the  lull-red  ray  -j     ,  . 

In  quite  dark  4-  inch  out  of  the  red,  the! 
black  thermom.  rofe  -  •    f 


'the  blackened  thermom.  rofe  in  3'  from  58°    to  61° 

in  3' from  5i"    to  58° 
in  3'  from  59°    to  64' 
in  3'  from  58°     to  j8i° 
in  3'  from  59°    to  71° 
in  3'  from  Sji"  to  60I' 

in  3'  from  66°  to  82° 
in  3'  from  66°  to  691'' 

in  3'  from  70°  to  84° 


whitened 
blackened  thermom. 
whitened 
black  thermom. 
vhite 


Xcy.  Inft- 

■vu;.  I. 
p.   JO*. 


In  this  laft  experiment,  when  the  thermometer  was 
carried  into  the  faint-red  light,  it  funk  quickly  ;  and 
rofe  again  as  quickly,  when  carried  into  the  dark  fo- 
cus :  but  when  carried  into  the  dark  on  the  other  fide 
of  the  red  light,  it  funk  very  rapidly,  and  did  not  ap- 
pear to  receive  any  heat  at  all  f . 

Thus  it  appears,  that  the  rays  of  caloric  and  the 
rays  of  light  are  diflerent  :  for  thtle  experiments  clear- 


ly ftiow,  that  there  are  rays  which  produce  heat,  but 
give  no  light,  and  rays  which  give  light,  but  produce 
no  heat.  It  was  formerly  mentioned,  that  there  is  ano- 
ther fet  of  rays  which  give  neither  light  nor  heat,  but 
whofe  exiftence  has  been  fully  demonftrated  by  the  re- 
markable effeft  which  they  produce  in  reducing  the 
metallic  falls  and  oxides.  The  light  which  is  emitted 
from  the  fun  then  confifts  of  three  diftindt  fets  of  rays 

which 
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Caloric,  vvhich  have  been  fully  recognized  by  their  different  dc- 
■"-'"""  grees  of  refrangibility  and  their  different  cffefts.  The 
heating  rays  are  in  the  fmalleft  degree  refrangible  j 
the  rays  which  have  the  greatell  effeft  on  the  metallic 
oxides  are  the  moll  refrangible,  and  the  coloured  rays 
are  in  an  intermediate  degree.  The  invilible  rays  be- 
yond the  red  extremity  of  the  fpeclrum,  which  are  leaif 
refrafted,  have  the  greatell  heating  po^ver ;  the  invili- 
ble  rays  beyond  the  violet  end,  which  are  moll  re- 
frafted,  have  the  greateft  power  in  reducing  the  metal- 
lic falts  or  oxides,  and  the  rays  in  the  middle  of  the 
fpedlrum  have  the  greatell  illuminating  power. 
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Sect.  II.  Of  the  Effscrs  efCAioKie, 

The  effefls  of  fo  powerful  an  agent  as  heat  muft  be 
very  coniiderable,  and  thefe  effefts  are  found  to  be  dif- 
ferent in  different  bodies,  or  as  it  is  more  or  lefs  accu- 
mulated in  thefe  bodies.  One  general  effeft  is,  that 
the  accumulation  of  heat  enlarges,  and  its  abllraftion 
proportionally  diminilhes,  the  bulk  of  all  bodies.  When 
this  accumulation  is  continued  in  fome  bodies,  they 
change  their  condition  from  the  Hate  of  folid  to  that  of 
liquid  ;  and,  when  the  accumulation  is  dill  greater,  li- 
quid bodies  are  reduced  to  the  form  of  vapour.  Thefe 
effects,  certainly  curious  and  interefting  of  themfelves, 
«re  of  the  utmoll  importance  in  the  phenomena  of  na- 
ture and  in  the  proceffes  of  art ;  and  the  knowledge 
of  the  laws  which  have  been  deduced  from  thefe  re- 
markable changes,  enables  us  to  explain  many  na- 
tural appearances,  and  to  improve  many  of  the  arts  of 
life. 

I.  Of  ExFANsioy. 

1.  One  of  the  moll  general  effects  of  heat,  it  has 
been  obferved,  is  the  expanfion  of  bodies ;  that  is, 
^vhen  caloric  is  accumulated  in  any  body,  it  is  enlarged 
in  bulk  ;  and,  when  that  quantity  of  caloric  is  abllratl- 
ed,  there  is  a  correfponding  contraftion.  Experience 
teaches  us,  that  this  effedl  of  caloric  is  invariable  and 
uniform  in  all  the  Ampler  kinds  of  matter.  In  fome 
bodies,  however,  there  are  feeming  exceptions  to  this 
general  rule.  In  thefe  bodies,  when  the  temperature 
rifes  a  little  above,  or  falls  a  little  below  a  certain 
point,  they  are  fubjedl  to  irregular  variations  of  their 
bulk  i  but  thefe  irregularities  are  limited  to  a  few  bo- 
dies, and  to  certain  Hates  of  temperature  of  thefe  bodies ; 
for  ^vhen  they  are  e.xpofed  to  equal  variations  of  heat, 
above  or  below  the  temperature  at  which  thefe  irregu- 
larities are  obferved,  the  general  law  of  expanfion  uni- 
•formly  holds.  The  expanfion  of  all  bodies  by  heat, 
therefore,  and  their  correfponding  contraction  by  the 
abflraflion  of  caloric  or  by  cold,  may  be  confidered 
as  one  of  the  moll  general  fails  in  chemical  fcience. 

2.  There  are  many  familiar  inftances  of  the  expan- 


— ^_-w 
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fion  of  bodies    by  means  of  caloric,  and  this  can  be 
proved  by  very  fimple    experiments.     We  fhall  men- ' 
tion  an  example  ot  this  effedl  on  bodies  in  the  foliJ, 
the  liquid,  and  the  gafeous  Hate.  ,-„ 

(l .)   If  a  rod  ot  metal,  as  of  iron,  of  an  inch  in  dia-In  a  folid 
meter,    and   fix    or    eight    inches   long,    and  the  fame'^O'^y- 
thickneis  through  its  whole  length,    ht  exaclly   fitted 
to  pafs  through  a  hole  in  a  plate  of  the  fame  metal, 
and  to  be  admitted    lengthwife  \vithiu  the  projefling 
edges  of  a  ruler  while  it  is  cold ;  the  fame  rod,   when 
it  is  made  red  hot,  will  be  found   to  have  enlarged  in     - 
bulk  fo  much,  that  it  will  not  fall  between  the  projc6l- 
ing  parts  of    the   ruler,    nor  will  it  pafs  through  the 
hole  ;  but  when  it  is  cooled,  or  reduced  to  its  former 
temperature,  it  again  contrads,   and  returns  precilely 
to  its  former  dimenfions,  ,5^ 

(2.)  As  an  example  of  a  liquid,  whole  bulk  is  en- In  a  liquid, 
larged  by  the  accumulation  of  caloric,  fill  the  body  of  a 
glafs  veffel  which  has  a  long  {lender  neck  with  fpirit 
of  wine.  On  the  application  of  heat  the  liquid  in  the 
body  of  the  veffel  is  expanded,  and  rifes  in  the  neck ; 
and  when  the  heat  is  abllrafted,  and  the  liquid  return'; 
to  its  former  temperature,  it  is  again  contrafted,  and 
returns  to  its  former  bulk.  This  experiment  is  moll 
conveniently  performed  by  immerfing  the  body  of  the 
veffel  in  hot  water.  ,gj 

(3.)  The  expanfion  of  a  body  In  the  gafeous  ftate  by  In  an  elaf ' 
the  accumulation  of  caloric,  is  Ihe^vn  by  the  following  *'<^ ''"'•^ 
experiment.  Let  a  quantity  of  air  be  confined  in  a 
bladder,  but  not  in  fuch  quantity  as  that  the  bladder 
(hall  be  fully  dillended  with  it.  If  the  bladder  is  ex- 
pofed  to  heat,  the  confined  air  expands,  and  the  blad- 
der is  fully  dillended  ;  but  when  it  is  again  cooled, 
the  air  refumes  its  former  bulk,  and  the  bladder  its 
original  flaccid  ftate.  jj, 

3.  Thus  it  appears,  that  all  bodies  expand  by  heat.  Uniform  la. 
and   contrail  by  cold,   and  the  quantity  of  this  expan-  the  fame 
fion  is  uniformly  the  fame  in  the  fame   bodies,   vvhen''"'^'^" 
expofed  to  the  fame  temperature.     But  this  quantity  is 
found  to  differ  greatly  in  different  kinds  of  matter,  by 
the  fame  increafe  or  diminution  of  their  heat.     In  folid 
bodies  it  is  leall,  in  liquids  it  is  greater,  but  in  elaflic 
fluids  greatell  of  all ;   and  in  different   kinds   of  folids, 
liquids,  and  elallic  fluids,  this  difference  is  very  confi- 
derable.    The  ratio  at  which  this  expanfion  takes  place 
in  different  bodies,  can  only  be  afcertained  by  experi- 
ment j    and    as  the  knowledge  of  this  is  a  matter  of 
great  confequence    in  many  of  the  arts,    experiments 
have  been  made  with  this  view   by  different  philofo- 
phers  (l).  „ 

The  expanfion  cf  gafeous  bodies,  we  have  faid,  is  But  verj- 
greateft,  that  of  liquids  lefs,  and  that  of  folids  leaft  of  different  in 
all,  by  being  expofed  to  the  fame  degree  of  heat,  which  fo'l'ls  '■- 
will  appear  from  the  following  proportions.  "^"'r' 

fluids- 


1 00  cubic  inches 


r  Atraofpheric  air,  "J  r 
of  <  Water,  c  ^   ■ 


u 


I 


J  2     to  112' 

increafed  to 


li 
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(^l)  See  experiments  on  this  fubjeft  by  Mr  Elliot,  Phil.  Tranf.  vol.  x.xxix.  and  by  Mr  Sraeaton,  Ibid.  vol. 
slvrii. 
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4.  This  expanfive  efFeft  of  beat  will  enable  us  to 
account  for  the  cracking  or  breaking  of  vellcls  which 
are  made  of  brittle  fubltances,  by  its  fudden  applica- 
tion or  abftrailion.  This  is  particularly  the'  cafe  with 
thofe  fubltances  which  have  little  tlexibility,  as  call: 
iron,  glafs,  or  earthen  ware  ;  and  accidents  of  this 
kind  moll  frequently  happen  in  veffels  made  of  thcfe 
materials.  If,  for  inftance,  heat  be  fuddenly  apphed 
to  a  glafs  veflel  of  confidcrable  thicknefs,  its  external 
furface  to  which  it  is  firll  applied  expands  more  than 
the  internal  parts  ;  the  confequence  mulf  therefore  be, 
that  they  are  fcparated  or  drawn  aiunder,  and  the  vef- 
fel  is  fplit  or  broken. 

5.  One  of  the  bell  illuftrations  of  this  expanfion  by 
iron  hiiops  heat  and  contraftion  by  cold  on  (olid  bodies,  is  in  the 
to  carriage  application  of  iron  hoops  to  carriage  wheels.  The 
hoop  which  has  been  intended  for  the  wheel  is  made 
of  rather  fmaller  dimenfions  than  exaflly  to  fit  it.  It 
is  then  made  red  hot,  and  while  it  is  thus  expanded, 
it  is  applied  to  the  wheel.  It  is  fuddenly  cooled  by 
throwing  cold  w'ater  upon  it,  when  it  contracts,  and 
returning  to  its  former  dimenfions,  is  ftrongly  fallened 
on  the  wheel. 

The  unequal  contraflion  at  the  fame  degree  of  tem- 
perature, which  is  obferved  among  folids,  liquids,  and 
equal'y  nf-  aeriform  fubftances,  alfo  takes  place  among  folids  them- 


raloric. 


In  fitting 


wheels. 


1S6 
Different 
metals  un 


ffifted 


,    at    the 
contraft 


felves.  Thus,  different  metallic  fubftances 
fame  temperature,  are  found  to  expand  and 
very  unequally. 

6.  Advantage  has  been  taken  of  this  unequal  con- 
traftion  of  raetalHc  fubftances,  to  remedy  thofe  defefls 
and  imperfedlions  of  delicate  inftruments,  which  are 
occafioned"  by  the  contraction  and  expanfiap  of  the 
fubftances  employed  in  their  conftruftion,  wSen  expo- 
fed  to  different  temperatures.  Thefe  inconveniences 
were  moft  felt  in  inftruments  which  were  employed  for 
the  meafurement  of  time,  where  great  accuracy  was 
required.  The  fpring  of  a  watch  and  the  pendulum  of 
a  clock  being  fubjeft  to  the  fome  law  of  contraftion 
and  expanfion  by  heat  and  cold,  in  thefe  changes,  ne- 
ceffarily  caufed  variations,  in  proportion  to  the  extent 
of  the  effedl.  But  as  different  metals  were  obferv'ed 
to  expand  unequally  by  the  fame  temperature,  this  was 
applied  to  the  conftruftion  of  thofe  parts  of  the  inftru- 
ment  on  which  the  accuracy  of  its  indications  depends. 
The  equable  meafurement  of  time,  for  inftance,  by  a 
clock,  depends  on  the  length  of  the  pendulum  always 
187  continuing  the  fame.  If  it  is  fubjeft  to  variations 
Ufe  of  this  in  length  by  expanfion  or  contraftion,  there  will  alfo 
in  conftruc-jjg  variations  in  the  rate  of  its  motions;  for  when  the 


ting  the 
yendulua 


pendulum  is  lengthened  by  heat,  the  clock  goes  flow- 
er ;  and  when  it  is  ftiortened  by  cold,  it  goes  fafter. 
It  becomes  therefore  an  objeft  of  great  Importance, 
that  thefe  inftruments  ftiould  go  at  an  equable  rate  in 
all  temperatures ;  but  this  can  only  be  effe£led  by  ha- 
ving the  pendulum  fo  conftrufted,  that  it  fhall  neither 
lengthen  by  heat,  nor  contraft  by  cold.  This  is 
done  by  conftrufting  a  pendulum  in  the  following 
manner. 

"  From  the  point  of  expanfion  A  (fig.  I,  Plate 
CXLII.)  a  rod  or  thick  wire,  AB,  of  the  lefs  expan- 
fible  metal,  moft  hang  dawn  a  certain  length.  At  the 
lower  end  it  muft  have  a  ftud,  or  crofs  piece,  EC, 
ilrongly  fattened,  and  projeiSling  a  little  to  one  fide. 
©n  the  projeiling  part,  C,  of  this  crofs  piece,  muft  be 


erefted    a    pillar,  CD,  of   the    more  expanfive  metal 
To  the  top  of  this  pillar,  another  crofs  and  projeiljng  • 

piece,  DE,  muft  be  ftrongly  faftened ;  and,  from  this 
lart,  mull  again  hang  down  another  rod  or  wire,  EF, 
of  the  firll  metal,  having  the  ball  of  the  pendulum 
at  its  extremity.  And  now,  if  the  height  of  the  pillar 
CD  be  one-third  of  the  length  of  the  two  rods  taken 
together,  the  pendulum  can  neither  be  lengthened  by 
heat  nor  ftiortened  by  cold.  For  by  the  expanfion  of 
the  pillar,  the  pendulum  is  Ihortened,  or  the  ball  is 
raifed  nearer  to  tlie  point  of  fidpenfion,  becaufe  the 
upper  end  D  of  the  pillar  is  more  railed  by  its  expan- 
fion, than  the  lower  end  C  is  deprcfled  by  the  expan- 
fion of  AB  ;  and,  on  the  other  hand,  by  its  contrac- 
tion, the  pendulum  is  lengthened,  or  the  ball  is  lower- 
ed :  but,  while  this  happens,  the  two  rods,  by  their 
expanfion  or  contraction,  produce  a  contrary  eftect  j 
and  the  quantity  of  expanfion  or  contraftion  is  the 
fame  in  the  rods  that  it  is  in  the  pillar,  the  greater 
length  in  the  rods  compenfating  for  the  greater  ex- 
panlibility  of  the  pillar.  The  confequence  therefore 
muft  be,  that  the  length  of  the  pendulum,  that  is,  the 
diftance  between  the  point  of  fufpenfion  and  the  ball, 
cannot  be  varied  by  heat  or  cold.  Accordingly,  the 
clocks  made  for  the  ufe  of  aftronomers,  have  pendu- 
lums conftrufled  upon  this  principle,  in  which  pillars 
of  the  more  expanfible  metals  are  employed  to  counter- 
aft  the  expanfion  of  the  other  parts  of  the  pendulum- 
rod."  iSS 

7.  There  are,    however,  fome  remarkable  inftancesThelnilk  of 
which    are  feemine  exceptions  to  this  general  law  of^''"  ^'"  \^^ 
expanfion.      1  his  is  the  cale  with  thole  bodies  ^vnicn|,j.j.,j-^j 
pafs  from  the  liquid  to  the  folid  ftate  ;  as  for  inftance, 
water,  when   it   afiumes  the  folid   form.     Clofe  veffek 
which  are  filled  with  water,  are  burft  \vhen  it  freezes. 
In  an  experiment  made  by    Mr  Boyle,  a   brafs  tube 
three    inches    in    diameter,  which  was    clofed  with  a 
moveable    ftopper,  ^vas  filled    with  water ;    when    the 
water  was  frozen,  it  raifed  a  weight  equal  to  74  lb. 
with  which  the  ftopper  was  loaded.     In  an  experiment 
by  the  Florentine  academicians,  a  hollow  brafs  globe, 
the  diameter  of  whofe  cavity  was  an  inch,  was  burft 
by  freezing  the  water  with  which  it  was  filled.     Muf- 
chenbroeck  has  computed  the  force  neceffary  to  pro- 
duce this  effedl,  by  eftimating  it  equal  to  a  preffure  of 
27,720  lbs.  weight.      But  the  moft  remarkable  experi-       iSa 
ments  to  prove  the  expanfive  force  of  ice,  were  made^".  ^"' , 
by  Major  Williams  in  Canada,  in  the  years  1784  and    -^^^f^j^g^ 
1785,       The    iron   plugs  with  which  iron  bomblhells 
filled  with  water  ^vere  clofed  up  by  driving  them  in 
ftrongly  with  a  hammer,  were  thrown  out  to  a  great 
diftance  by  the  force  of  the  congelation  of  the  water ; 
and  when  the  plugs  were  fo  firmly  fecured  as  to  refill 
this  force,  the  ftiell  itfelf  was  buift  *.  «  ^^;^_ 

8.  To  the  fame  expanfive  force   in  the  congelation  Tiaa/. 

of  water,  the  burfting  of  water-pipes,  the  fplitting  ofTol.  n.p.  i> 
trees  and  of  rocks,  is  to  be  afcribed,  which  not   tin-       '9° 
frequently    happens  when  the  water  which    has  been.  ^^ 
coUefted  in  their  ca\-ities  or  fiffures,  is  frozen.     The 
ftones  of  the  pavement  are  alfo  raifed  and  loofened  by 
the  freezing  of  the  water  in  the  earth  in  which  they 
are  imbedded,  which    is  thus  increafed    in  bulk,  and 
exerts  its  expanfive  force. 

9.  Attempts  have  been  made  to  difcover  the  caufe ' 
of  this    aftonilhing  effeft.     According  to  fome,.  it    is 

owing 
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owing  to  the  extrication  of  the  air  ^vhich  waler  holds 
in  combination  in  a  denfe,  nonelaftic  ftate.  When  the 
^vater  is  freezing,  part  of  the  air  alTuines  the  elallic 
form,  and  feparates  from  it ;  but  when  the  furface  of 
the  water  is  covered  with  ice,  no  more  air  can  make 
its  efcape.  It  is  then  confined,  and  forms  thofe  numer- 
ous cavities  which  are  obierved  in  ice.  In  confe- 
quence  of  thefe  cavities,  a  mafs  of  ice  mull  be  of  great- 
er bulk  than  the  water  previous  to  congelation,  and 
cannot  therefore  be  contained  in  the  fame  fpace  :  But 
another  caufe,  which  is  perhaps  the  molt  probable,  has 
been  alTigned  for  this  increafe  of  bulk,  and  confequent 
expanlive  force.  Liquids  which  on  cooling  become 
folld,  and  affume  a  regular  form,  are  always  found  to 
increafe  in  bulk.  Water,  when  it  paffes  from  the  li- 
quid to  the  folid  ftate,  has  a  ftrong  tendency  among 
its  parts  to  arrange  themfelves  in  a  determinate  man- 
ner. They  affume  the  form  of  prifmatic  cryftals, 
which  crofs  each  other  at  angles  of  60°  and  1 20°.  In 
this  way  the  increafe  of  bulk,  and  the  expanfive  force 
of  water  when  it  is  confolidated,  are  accounted  for. 

10.  Some  metJ-llic  fubftances,  particularly  call-iron, 
are  obferved  to  enlarge  in  bulk,  when  they  pafs  from 
the  fluid  to  the  folid  ftate,  in  the  fame  way  as  water. 
I'o  this  increafe  of  bulk  in  call-iron  when  it  cools,  are 
owing  the  ftiarpnefs  and  diftinftnefs  of  the  lines  in 
the  ornamental^  figures  on  grates  and  furnaces  which 
are  made  of  this  metal.  The  metal  is  introduced  into 
the  mould  while  it  is  fluid,  or  in  a  ftate  of  fufion,  and 
increafing  in  bulk  as  it  cools,  the  minute  cavities  of 
the  mould  are  more  accurately  filled,  ^his  increafe 
of  bulk,  as  in  the  cafe  of  water  when  it  becomes  folid, 
is  alfo  afcribed  to  a  determinate  arrangement  of  the 
parts  of  the  metal,  or  to  cryftallization. 

11.  On  the  expanfive  property  of  bodies  depends 
the  conftruflion  of  the  thermometer,  which  is  employ- 
ed for  the  meafurement  of  the  relative  temperatures 
of  bodies.  The  invention  of  this  inftrument  is  gene- 
rally afcribed  to  Sanftorio,  an  Italian  phyfician,  who 
lived  about  the  beginning  of  the  17th  century,  al- 
though it  is  faid  by  fome,  that  thermometers  were 
made  by  Drebel,  a  Dutch  phyfician,  and  that  they 
were  common  in  Holland,  and  even  in  England,  be- 
fore SanClorio  was  known  in  thefe  countries. 

In  the  thermometer  of  Sanftorio,  the  expanfive 
power  of  air  was  employed  to  meafure  the  tempe- 
rature. His  thermometer  is  conftrufted  in  the  fol- 
lowing manner.  A  tube  of  glafs  of  1 8  inches  or 
t^vo  feet  in  length,  open  at  one  end,  is  blown  into 
a  ball  at  the  other.  When  the  ball  is  heated,  the 
air  within  is  expanded,  and  while  the  air  is  thus  ex- 
panded, if  the  open  end  of  the  tube  be  immerfed  in  a 
vefl'el  filled  with  any  coloured  fluid  ;  as  the  internal 
air  cools,  and  is  diminilhed  in  bulk,  the  liq'jid  will  rife 
in  the  tube  by  the  preiTure  of  the  external  air  on  the 
furface  of  the  liquid  in  the  vefTel.  A  fcale  of  equal 
degrees  was  then  applied  to  the  whole  length  of  the 
tube,  and  the  thermometer  was  conftrufted.  To  af- 
certain  the  heat  of  any  body,  as  for  inftance  the  hand, 
It  was  applied  to  the   ball,    and    if    this    temperature 
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was  greater  than  the  medium  In  ivhich  the  apparatus 
was  placed,  the  internal  air  w-as  rarefied,  and  confe- 
quently  depreffed  the  furface  of  the  coloured  liquid  in 
the  tube.  The  number  of  degrees  of  this  deprelFion 
was  obierved  and  compared  in  different  experiments. 
As  for  inftance,  the  difference  of  temperature  of  the  Itni»erfefl 
body  at  different  periods,  to  afcertain  which,  it  is 
faid,  it  was  employed  by  the  inventor.  But  the  inac- 
curacy of  this  inftrument  w' 11  be  obvious;  when  we  con-  i 
fider  that  it  depended,  not  only  on  the  preffure,  but 
alfo  on  the  temperature  of  the  atmofphere.                              j„- 

This  defc6l  in  the  air  thermometer  was  remedied  by  Impruvefl 
Mr  Boyle,  and  by  the  Ilorentine  academicians,  nearly 
at  the  fame  time ;  and  they  thought  of  employing  other 
fluids.  The  firft  that  was  ufed  was  fpirit  of  wine, 
which  contrafting  and  expanding  more  than  water  at  the 
fame  temperature,  and  not  being  liable  to  be  frozen  by 
cold,  was  found  to  be  much  more  convenient,  ^uick- 
filver  was  fome  time  afterwards  employed  m  the  lame 
way.  The  ball  of  the  glafs,  and  part  of  the  tube, 
was  filled  with  the  fluid,  when  the  open  extremity  of 
the  tube  was  clofed.  When  heat  \vas  applied  to  the 
ball,  the  fluid  within  expanded,  and  contrafted  by 
cold,  without  being  influenced  by  the  preffiue  of  the 
atmofphere,  as  in  Sanftorio's  thermometer.  But  ftill 
this  thermometer  was  very  imperfeiil,  for  ^vant  of  de- 
tenninate  points  in  the  fcale,  by  which  different  ther- 
mometers might  be  compared  together.  This  was  firft 
pointed  out  by  Sir  Ifaac  Newton,  and  after  various 
improvements,  it  was  brought  to  its  prefent  ftate  of  per- 
fc6lion.  1 98 

The    method    of   conftrufting  Fahrenheit's  thermo-  Fahren- 
meter,  which  is  now  in  general  ufe  in  this  coixntry,  is  '"«'- 

the  following  :  A  fmall  ball  is  blown  on  the  end  of  a 
glafs  tube,  of  a  uniform  width  throughout.  The  ball 
and  part  of  the  tube  are  then  to  be  filled  with  quickfilver 
which  has  been  previoufly  boiled  to  expel  the  air.  The 
open  end  of  the  tube  is  then  to  be  hermetically  feal- 
ed  (m).  The  n«xt  object  is  to  conftruft  the  fcale.  It 
is  found  by  experiment,  that  melting  fnow  or  freezing 
water  is  always  at  the  fame  temperature.  If,  therefore, 
a  thermometer  be  immerfed  in  the  one  or  the  other, 
the  quickfilver  will  always  ftand  at  the  fame  point. 
It  has  been  obferved,  too,  that  water  boils  under  the 
fame  preffure  of  the  atmofphere  at  the  fame  tempera- 
ture. A  thermometer,  therefore,  immerfed  in  boiling 
water,  will  uniformly  ftand  at  the  fame  jioint.  Here 
then  are  t'lvo  fixed  points  from  which  a  fcale  may  be 
conftrufted,  by  dividing  the  intermediate  fpace  into 
equal  parts,  and  carrying  the  fame  divifions  as  far 
above  and  below  the  two  fixed  points  as  may  be  want- 
ed. Thus,  thermometers  conftrufted  in  this  way  may 
be  compared  together  ;  for  if  they  are  accurately 
made,  and  placed  in  the  fame  temperature,  they  will 
always  point  to  the  fame  degree  on  the  fcale. 

The  fluid  that  is  now  generally  employed  is  quick- 
filver, and  it  is  found  to  anfwer  beft,  becaufe  its  ex- 
panfions  are  molt  equable.  The  freezing  point  6f 
Fahrenheit's  thermometer  is  marked  3  2",  and  the 
reafon  of  this  is  faid  to  have  been,  that  this  artilt 
3  M  2  thought 


(m)  This  is  done  by  heating  the  end  of  the  tube  with  the  flame  of  a  lamp,  and  by  clofing  it  ^vh^le  the  glals 
is  ioftened. 
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thought  that  he  had  produced  the  greateft  degree  of 
cold  by  a  mixture  of  fnow  and  fait ;  and  the  point  at 
which  the  thermometer  then  flood  in  this  temperature, 
was  marked  zero.  The  boiling  point  in  this  thermo- 
meter is  212°,  and  the  intermediate  fpace  between  the 
boiling  and  freezing  points  is  therefore  divided  into 
J  80°.  This  is  the  thermometer  that  is  commonly  ufed 
in  Britain. 

There  are  three  other  thermometers  employed  in 
different  countries  of  Europe,  which  differ  from  each 
other  in  the  number  of  degrees  between  the  freezing 
and  boiling  points. 

Reaumur's  thermometer  was  generally  ufed  in  France 
before  the  revolution,  and  is  ftill  employed  in  differ- 
ent countries  on  the  continent.  The  freezing  point 
in  this  thermometer  is  marked  zero,  and  the  boihng 
point  80°.  To  convert  the  degrees  of  Reaumur's  ther- 
mometer to  thofe  of  Fahrenheit,  the  following  is  the 

formula.     Reaum.  — -  -{-32=  Fahr.  that  is  multiply 

4 
the   degrees  of  Reaumur  by  9,  divide  by  4,  and  add 
32.     This  gives  the  correfponding  degrees  on  Fahren- 
heit's fcale. 

The  thermometer  of  Celfius  has  the  fpace  between 
the  freezing  and  boiling  points  divided  into  100°.  The 
boiling  point  is  100*,  and  the  freezing  point  zero. 
This  thermometer  is  ufed  in  Sweden.  The  thermometre 
centigrade,  now  ufed  in  France,  has  the  fcale  divided 
in  the  fame  way.     To  convert  the  degrees  of  this  tber- 
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mometer  into  thofe  of  Fahrenheit ;  Cel.  — -  -{-32=:' 

^^^'■-        .  ...  201 

In  Deliile's  thermometer,  which  is  ufed  in  Ruflia,  Deliik's 
the  fpace  bervveen  the  boiling  and  freezing  points  is 
divided  into  1 50° ;  but  the  degrees  are  reckoned 
downwards.  The  boiling  point  is  marked  zero,  and 
the  freezing  point  i  ^d^.  'Jo  reduce  the  degrees  of 
this  thermometer  under  the  boiling  point  to  thofe  of 

X6 

Fahrenheit.     Del. 21 2=  Fahr.  and  above  the 

5 

...  X6 

boiling  pomt.     Del. (-21  2=:  Fahr. 

Such  then  are  the  principles  and  mode  of  conflruftion 
of  the  thermometer  ;  an  inllrument  which  has  been  of 
the  utmoft  importance  in  enabling  us  to  difcover  many 
of  the  properties  and  effefts  of  caloric,  as  by  it  only 
we  can  afcertain  with  accuracy  the  relative  tempera- 
tures (n).  _  201 

12.  It  has  been  an  objeft  ofconfiderable  intereft  and  Quantity  of 
importance  to  afcertain  the  quantity  and  rate  of  expan-  "panfion. 
fion  in  bodies.  Among  folid  bodies  the  quantity  of 
expanfion  is  very  fmall,  fo  that  a  nice  apparatus  is  ne- 
ceflary  to  afcertain  lit.  But  it  appears  that  the  ratio 
of  this  expanfion  is  equable,  or  nearly  fo.  The  refults 
of  experiments  made  by  Mr  Smeaton  and  fome  other 
philofophers  upon  this  fubjeft,  will  be  feen  in  the  foU 
lowing  table. 


Tcmperatuie. 


3  2" 
212 

White  heat 


Pktina. 


120,000 
120,104 


Antimony, 


I  20,000 
120,130 


Stetl 


Iron. 


120,000  !l  20,000 
120,147  ll  20,151 
123,428  1121,500 


Cad  Iron  I    bil'muth 


I  20,000 


122,571 


120,000 
120,167 


Copper. 


120,000 
120,104 


..'art  '  rafs.lbralsWue 


130,000 
I  20,000 


120,000 

120,232 


Temperature. 

Tin. 

Lead. 

Zinc. 

Hammer- 
ed Zinc. 

Zinc  S. 
Tin  I. 

Lead  2. 
Tin  I. 

Brals  2. 
Zinc  I. 

Pewter. 

Copper  3. 
Tm  I. 

32= 
212 

I  20,000 
120,298 

I  20,000 
120,344 

I  20,000 
120,355 

I  20,000 
120,373 

I  20,000 
120,133 

1 20,000 
120,301 

I  20,000 
120,247 

I  20,000 
120,274 

I  20,000 
120,218 
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The  rate  of  the  expanfion  of  glafs,  which  is  a  mat- 
ter of  confiderable  importance,  has  been  afcertained 
by  M.  de  Luc,  and  is  exhibited  in  the  follomng  table: 


S05 
©f  liquids. 


Temperature. 

32" 

100,000 

JO 

100,006 

70 

100,014 

100 

100,023 

120 

100,033 

^^5° 

100,044 

167 

100,056 

190 

100,069 

212 

100,083 

13.  The  expanfion  of  liquid  bodies  is  greater  than 
that  of  folids,  but  it  is  not  equable  with  equal  addi- 
tions of  temperature.  It  has  been  obferved,  that  thofe 
liquids  which  are  moft  readily  brought  to  the  ftate  of 


vapour,  ;or  whofe  boiling  point  is  loweft,  expand  moft. 
With  the  fame  given  temperature,  the  expanfion  of 
water  is  greater  than  that  of  mercury,  and  the  expan- 
fion of  alcohol  is  greater  than  that  of  tvater.  The 
hoiling  point  of  water  is  lower  than  that  of  mercury, 
and  the  boiling  point  of  alcohol  is  lower  than  that  of 
water  ;  from  which  it  would  appear,  that  the  expan- 
fion of  liquids  is  nearly  in  the  inverfe  ratio  of  their 
boiling  temperatures,  and  this  expanfion  feems  to  in- 
creafe  with  the  temperature  j  that  is,  the  nearer  a  liquid 
is  to  that  point  of  temperature  at  which  it  boils,  the 
greater  is  the  degree  of  expanfion  by  the  addition  of 
caloric  j  and  the  farther  it  is  from  the  boiling  tem- 
perature, the  fmaller  is  the  increafe  of  bulk  by  the  ad- 
dition of  caloric.  The  following  table  exhibits  the 
ratio  of  expanfion  of  feveral  liquids,  as  they  have  been 
afcertained  by  different  philofophers. 

Table 


(k)  For  meafuring  high  degrees  of  temperature,  the  pyrometer  of  Wedgwood  is  employed,  which  will  be 
«fefcribed  undei  the  earth  alumina. 
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Table  of  the  Rate  of  Expanjion  of  different  Liquids  from  32°  to  212*. 


Temp. 

Mercury. 

Lint'eed 
Oil. 

Sulphuric 
Acid. 

Nitric 
Acid. 

Water. 

Oil  of 
Turpent. 

Alcohol. 

32° 

I 00000 

lOOOOO 



— 

— 



I 00000 

40 

I0008I 

— 

99752 

995^4 

— 



100539 

JO 

100183 

— 

lOOOOO 

100000 

100023 

I 00000 

101105 

60 

100304 

— 

100279 

100486 

100091 

100460 

IO1688 

70 

100406 

— 

100558 

100990 

100197 

100993 

102281 

80 

100508 

— 

100806 

101530 

100332 

101471 

102890 

90 

I006IO 

— 

101054 

102088 

100694 

I0193I 

103517 

100 

I007I2 

102760 

10I3I7 

102620 

100908 

102446 

104162 

IIO 

100813 

— 

IOI540 

103196 

— 

102943 

— 

120 

I009I5 

— 

IOI834 

103776 

IOI4O4 

103421 



130 

I010I7 

— 

102097 

104352 

— 

103954 

— 

140 

IOIII9 

— 

102320 

105132 

— 

104573 

— 

150 

IOI220 

— 

102614 

— 

I02017 

— 

— 

160 

IOI322 

— 

102893 

— 

— 

— 

— 

170 

IOI424 

— 

1 03 1 1 6 

— 

— 

— 

— 

180 

IOI526 

_ 

103339 

— 

— 

— 

— 

190 

IO1628 

— 

103587 

— 

103617 

— 



200 

IOI73O 

— . 

103911 

— 

— 

— 



212 

101835 

107250 

— 

— 

104577 

— 

— 
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1 4.  It  h.is  been  proved  by  experiment  that  all  gafe- 
ous  bodies  undergo  the  fame  expanfion,  with  the  fame 
addition  of  heat.  This  has  been  afcertained  by  the 
ingenious  experiments  of  Mr  Dalton  and  M.  Gay-LulTac. 
The  increafe  of  bulk  of  fome  elallic  fluids  from  32°  to 
21  2°,  as  determined  by  the  latter,  ivill  be  feen  in  the 
following  table  : 

Atmolpheric  air  1 00  "I 

parts,  increafed       J'  3/* J 
Hydrogen  gas       -         37-52  difference  -|t0.2 

O.xygen  gas  -  37-48    — 0.02 

Azotic  gas         -  37-49    — 0.0 1  *. 

In  other  experiments  he  found,  that  the  expanfion 
of  the  vapour  of  water  and  of  ether  correfponded  with 
the  expanfion  of  other  gafes  -,  and  he  remarks,  that 
this  property  of  the  equable  dilatation  of  the  vapour  of 
ether  and  water,  and  the  gafes,  with  the  fame  degrees 
of  temperature,  depends  not  on  the  peculiar  nature  of 
the  vapours  and  gafes,  but  folely  on  their  elaftic 
ftate. 

Mr  Dalton's  experiments  fhew  that  the  expanfion  of 
air  is  very  nearly  equable.  It  appears,  however,  tliat 
the  rate  of  expanfion  diminifhed  as  the  temperal^ure  in- 
creafed. The  expanfion  from  55°  to  132'°,  which  in- 
cludes 77t")  '^'as  167  parts  ;  but  the  expanfion  from 
I32'r°  to  212^,  the  next  774-°  ^vas  only  158  parts, 
which  was  nine  parts  lefs  than  the  firft.  The  fame 
philofopher  obferves,  that  the  refults  of  feveral  experi- 
ments which  he  made  upon  hydrogen  gas,  oxygen  gas, 
carbonic  acid  gas,  and  nitrous  gas,  correfpond  with 
thofe  on  atmolpherical  air,  not  only  in  the  total  ex- 
panfion, but  in  the  gradual  diminution  of  it  in  afcen- 
ding.  Small  differences  were  obferved,  but  they  ne- 
ver exceeded  fix  or  eight  parts  in  the  whole  amount 
525  ;  and  differences  to  this  amount,  he  adds,  will 
take  place  in  con:njon  air,  when  not  freed  from  aque- 


ous vapour,   ivhich,  he   fays,  was  the  fituation  of  his 
faftitious  gafes. 

2.    Of  Fluidity. 


ao7 


i.  We  have  now  feen  the  effefls  of  caloric  in  ex- change  of 
panding  bodies,  when  it  is  accumulated  in  them.  (late. 
When  a  folid  body,  as  a  piece  of  iron,  is  expofed  to  a 
high  temperature,  it  is  enlarged  in  bulk  ;  and  when 
the  additional  quantity  of  caloric  with  which  it  had 
combined  is  withdrawn,  it  returns  to  its  former  dimen- 
fions  ;  but  Avhen  flill  greater  additions  are  made  to 
moft  bodies,  it  is  not  merely  a  change  of  bulk  that 
takes  place,  but  a  total  change  of  their  proper- 
ties. 

All  matter  exills,  either  in  the  ftate  of  folid,  of  li- 
quid, or  in  the  ftate  of  vapour.  Moft  bodies,  by  the 
addition  or  the  abftraftion  of  caloric,  are  convertible  from 
one  of  thefe  Ifatcs  into  another.  Let  us  take  water 
for  an  example.  Ice  is  \vater  in  the  folid  ftate.  When 
a  mafs  of  ice  has  received  a  proper  quantity  of  caloric, 
it  affumes  the  liquid  ftate  j  and,  when  this  liquid  has 
received  another  portion  of  caloric,  it  is  changed  into 
the  ftate  of  vapour.  But  if  this  vapour  is  deprived  of 
a  certain  portion  of  caloric,  it  returns  to  the  ftate  of- 
liquid  or  that  of  water  ;  and  when  this  water  is  de- 
prived of  another  portion  of  caloric,  it  becomes  folid, 
or  is  converted  into  ice. 

Thus  it  .ippears,  that  a  folid  body  may  be  convert- 
ed into  a  liquid  by  means  of  caloric  ;  and' that  a  liquid 
may  be  converted  into  an  elallic  fluid  by  the  fame 
means.  This  feems  to  be  a  general  la^v,  to  which 
there  are  but  few  exceptions.  Some  bodies  may  be 
converted  into  all  the  three  ftates,  as  water  ;  others, 
as  fpirit  of  wine,  exift  only  in  the  fluid  ftate,  and  there 
are  fome  folid  bodies  \vhich  are  not  convertible  into 
the  ftate  of  liquid  ;  but  thefe  exceptions  are  fo  feu, 
that  it  has  been  flippofed  the  fame  efFcft  would  follow,  • 

were 
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were  thefe  bodies  e?:pofed  to  a  proper  degree  of  tempe- 
"  rature. 

T>   K°  1  2.  The  temperature  at  which  tViefe  changes  are  ef- 

come  fluid  iected,is  mvanably  the  lame  in  the  lame  body.  Ihus, 
at  tlie  fame  a  mals  of  ice  is  converted  into  the  itate  of  liquid  or  of 
degree  of  ^vater,  when  it  is  expofed  to  a  temperature  above  3  2°  ; 
and  water,  when  it  is  raifed  to  the  temperature  of 
212°,  affumes  the  ftate  of  vapour  or  of  ileam.  But 
although  this  temperature  is  conllant  in  the  fame  bo- 
dies, it  varies  greatly  in  different  bodies.  Thus,  fpi- 
rit  of  wine  and  ether  are  converted  into  vapour  at  a 
very  low  temperature,  while  merciuy  and  the  fixed 
oils,  to  undergo  this  change,  require  a  temperature 
far  above  that  -tvhich  is  neceflary  for  the  converiion  of 
ivater. 

3.  Some  bodies  are  inftantaneoufly  converted  from 
the  folid  to  the  liquid  ftate.  Thus  ice,  when  the  tem- 
perature is  raifed,  palTes  immediately  from  the  folid  to 
the  fluid  ftate.  Other  bodies  undergo  a  gradual  change. 
They  firft  become  foft,  as  in  the  inltance  of  melting  wax, 
and  pafs  through  the  different  degrees  of  fcftnefs,  till 
at  laft  they  become  perfeftly  fluid. 

4.  It  may  perhaps  now  feem  furprifing,  that  plie- 
noraena  which  were  fo  familiar  fhould  have  exifted  fo 
long  without  the  true  explanation  of  the  changes  which 
bodies  undergo,  in  palTmg  from  the  folid  to  the  liquid 
or  vaporous  Ifate,  or  from  the  fluid  to  the  folid  Ifate. 
The  want  of  ini^ruments  to  meafure  accurately  the  re- 
lative degrees  of  temperature  at  which  thefe  changes 
take  place,  might  perhaps  be  one  caufe  of  the  unfuc- 
cefsfiil  invelfigations  of  philofophers  on  this  fubjeft. 
Eut  even  after  the  invention  and  Improvement  of  the 
thermometer,  it  was  long  before  the  I'ecret,  and  we 
may  add,  fimple  caufe  of  thefe  wonderful  effefls,  was 
fully  afcertained.  It  was  referved  for  the  fagacity  of 
Dr   Black   to   give   the  true  explanation.     The  era  of 

covery  of  ^^12  difcovery  of  this  law,  of  fuch  univerfal  application 
Dr  black,  to  the  phenomena  of  nature,  may  be  regarded  as  one 
of  the  mort  important  in  the  hiltory  of  chemical  fcience. 
Dr  Black  was  always  diftinguillied  for  caution  and 
precifion  in  all  his  views  ;  and  as  the  progrelTive  fteps 
by  which  this  celebrated  philofopher  was  led  to  afcer- 
tain  the  true  cauie  of  fluidity  afford  us  a  fine  ex- 
ample of  fimple  and  elegant  invelligation,  we  ftiall  de- 
tail the  experiments  by  which  it  was  eftablillied  in  his 
own  words. 

5.  After  ftating  that  the  caufe  of  fluidity  which  had 
been  formerly  given  was  unfatisfaftory,  and  inconfirt- 
ent  with  the  phenomena,  he  obfervts  that  "  thefe  phe- 
nomena, when  attentively  confidered,  ihew  that  fluidity 
is  produced  by  heat,  in  a  very  different  manner  from 
that  which  was  commoply  imagined  ;  a  manner,  how- 
ever which,  when  underftood,  enables  us  to  explain 
many  particulars  relating  to  heat  or  cold,  which  ap- 
peared in  the  former  view  of  the  lubjcft ,  quite  perplex- 
21 J  ing  and  luiaccountable. 
Fluidity  «  Fluidity  was  univerfally  confidered  as  produced  by 

fiippoicd  to  ^  fj^^j]  addition  to  the  quantity  of  heat  which  a  body 
be  owing  to  .  .         .     .        ^       ,     ■'     .  .  ,.•' 

M  finall  ad-  contams,  when  it  is  once  heated  up  to  its  melting 
point  ■,  and  the  returning  of  fuch  body  to  a  folid  ftate, 
as  depending  on  a  very  fmall  diminution  of  the  quan- 
tity of  its  heat,  after  it  is  cooled  to  the  fame  degree  j 
that  a  folid  body,  when  it  is  changed  into  a  fluid,  re- 
ceives no  greater  addition  to  the  heat  \\ithin  it  than 
what  is  raeafured  by  the  elevation  of  temperature  indi- 
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cated  after  fufion  by  the  thermometer ;  and  that,  when    Caloric. 

the  melted  body  is  again  made  to  congeal,  by  a  dimi- '   '    »      '' 

nution  of  its  heat,  it  fuffers  no  greater  lofs  of  heat  than 

what  is  indicated  alfo  by  the  fimple  application  to  it  of 

the  fame  inftrument.  113 

"  Tliis  was  the  univerfal  opinion  on  this  fubjefl,  fo  Inconfiftent 
far  as  I  know,  when  I  began  to  read  my  leftures  in  the  ^^''''  '*"'• 
univerfity  of  Glafgow,  in  the  year  1757.  But  I  foon 
found  reafon  to  objeft  to  it,  as  inconliftent  with  many 
remarkable  fails,  when  attentively  confidered  ;  and  I 
endeavoured  to  ftiew,  that  thefe  fafts  are  convincing 
proofs  that  fluidity  is  produced  by  heat  in  a  very  dif- 
ferent manner. 

"  I  Ihal!  now  defcribe  the  manner  in  which  fluidity 
appeared  to  me  to  be  produced  by  heat,  and  we  fhall 
then  compare  the  former  and  my  view  of  the  fubje£l 
with  the  phenomena.  ji^ 

"  The  opinion  I  formed  from   attentive  obfervation  Caloric  is 
of  the  fafts  and  phenomena,  is  as  follows.      When  ice,  ablorbed  b/ 
for  example,  or  any  other  folid  fubftance,  is  changing  (.°  ^jng.'" 
into  a  fluid  by  heat,  I  am  of  opinion  that  it  receives  a  fluy_ 
much  greater  quantity  of  heat  than  what  is  perceptible 
in  it  immediately  after  by  the  thermometer.     A  great 
quantity  of  heat  enters  into   it,   on  this  occafion,  with- 
out making  it  apparently  warmer,  when, tried   by  that 
inilrument.     This  heat,  however,  muft  be  thrown  into 
it,  in  order  to  give  it  the  form  of  a  fluid  ;  and  I  affirm, 
that  this  great  addition  of  heat  is  the  principal  and  molt 
immediate  caufe  of  the  fluidity  induced.  2,, 

"  And,  on  the  other  hand,  when  we  deprive  fuch  a  Fluids  be- 
body  of  its  fluidity  again,  by  a  diminution  of  its  heat,  foraing  fo- 
a  very  great  quantity  of  heat  comes  out  of  it,  while  it'""^'^'  °*'-' 
is  affuming  a  folid  form,  the  lofs  of  which   heat  is  not 
to  be  perceived  by   the  common  manner  of  ufing  the 
thermometer.     The  apparent  heat  of  the  body,  as  mea- 
fured   by  that   inftrument,  is  not  diminifhed,  or  not  in 
proportion  to  the  lofs  of  heat  which  the   body  actually 
gives  out  on  this  occalion;  and  it  appears  from  a  num- 
ber of  fa(Ss,  that  the  ftate  of  folidity  cannot  be  induced 
without  the  abftraftion   of  this   great  quantity  of  heat. 
And  this  confirms  the   opinion,   that   this   quantity  of 
heat,  abforbed,  and  as  it  were,  concealed  in  the  corapo- 
fition  of  fluids,  is  the  moft  neceffary  and  immediate  caufe 
of  their  fluidity. 

"  To  perceive  the  foundation  of  this  opinion,  and 
the  inconfiftency  of  the  former  with  many  obvious  facts, 
we  muft  confider,  in  the  firft  place,  the  appearances 
obfervable  in  the  melting  of  ice,  and  the  freezing  of 
water.  2 1 6 

If  wt  attend  to  the  manner  in  which   ice   and   fnow  P'ovcd  by 
melt,  when  expolisd  to  the  air  of  a  warm    room,    °'^\'-(.'^^a"d^ 
when   a  tha^v  fuccecds  to  froft,   we  can  eafily  perceive,  frt52irg  of 
that  however  cold  they  might  be   at   the   firft,  they  are  water, 
foon  heated  up  to  their  melting  point,    or   begin   foon 
at    their   furface  to  be  changed  into  water.      And  if 
the  common  opinion  had  been    well   founded,  if   the 
complete  change  of  them  into  water   required  only  the 
further  addition  of  a  very  fmall  quantity   of  heat,  the 
mafs,   though  of  a  confiderable   fize,   ought   all  to   be 
melted  in  a  very    few  minutes  or   feconds  more,  the 
heat  continuing  incelTantly   to  be  communicated  from 
the  air  around.     Were  this  really  the  cafe,   the  confe- 
quences  of  it  v.'ould  -be   dreadful  in   many  cafes ;    for, 
even   as  things  are   at   prefent,  the  melting  of   great 
quantities  of  ihoiv  and  ice  occafions  violent   torrents, 

and 
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Ciilorlc.    aiid  great  inundations  in  tlic  cold  couutvics,  or  in  the 
»  rivers  that  corae  from  tlirm.      But,  were  the  ice  and 

Cnow  to  melt  as  fuddenly  as  they  mull  neceflarily  do, 
were  the  former  opinion  of  the  artion  of  heat  in  melt- 
ing them  well  founded,  the  torrents  and  inundations 
would  be  incomparably  more  irre'illible  and  dreadful. 
They  would  tear  up  and  fweep  away  every  thing,  and 
ir;  that  fo  fudden'y,  that  mankind  lliould  have  great  dif- 
Melimg  of  ficulty  to  cfcape  from  tlieir  ravages.  1  his  fudden  li- 
ice  a  very  quefaiHon  does  not  actually  happen  ;  the  mafles  of  ice 
or  fnow  melt  with  a  very  floiv  progrefs,  and  require  a 
long  time,  efpecially  if  they  be  of  a  large  fize,  fuch 
as  are  the  colledions  of  ice,  and  wreaths  of  fnow, 
formed  in  fome  places  during  the  winter.  Tliefe,  after 
thev  begin  to  melt,  often  require  many  weeks  of  warm 
weather,  before  they  are  totally  dilVolved  into  water. 
This  remarkable  llownefs  with  which  ice  is  melted,  en- 
ables us  to  preferve  it  eafily  during  the  fummer,  in  the 
flrudures  called  ice-houfes.  It  begins  to  melt  in  thefe, 
as  foon  as  it  is  put  into  them  :  but,  as  the  building  ex- 
pofes  only  a  fmall  furface  to  the  air,  and  has  a  very 
thick  covering  of  thatch,  and  the  accefs  of  the  exter- 
nal air  to  the  iniide  of  it  is  prevented  as  much  as  poi- 
fible,  the  heat  penetrates  the  ice-houlc  with  a  flow 
progrefs,  and  this,  added  to  the  flownefs  with  which 
the  ice  itfelf  is  difpofed  to  melt,  protrafts  the  total  li- 
quefaftion  of  it  fo  long,  that  fome  of  it  remains  to 
the  end  of  fummer.  In  the  fame  manner  does  fnow 
continue  on  many  mountains  during  the  whole  fummer, 
in  a  melting  ftate,  but  melting  fo  llowly,  that  the  whole 
of  that  feafon  is  not  a  fufficient  time  for  its  complete 
liquefaflion. 

"  This  remarkable  flowniefs  with  which  ice  and  fnow 
melt,,  ftruck  me  as  quite  inconfiftent  with  the  common 
opinion  of  the  modification,  of  heat,  in  the  liquefaClIon 
„  of  bodies. 
Foundation  "  ■^"'^  ^^''  '^"^T  phenomenon  is  partly  the  foundation 
of  the  dif-  of  the  opinion  1  have  propofed  •,  for  if  we  examine 
covery.  what  happens,  \\e  m.ay  perceive  that  a  great  quantity 
of  heat  enters  the  melting  ice,  to  form  the  water  into 
Tvhich  it  is  changed,  and  that  the  length  of  time 
neceffary  for  the  coUeftion  of  fo  much  heat  from  the 
furrounding  bodies,  is  the  reafon  of  the  flownefs  with 
which  the  ice  is  liquefied.  If  any  perfon  entertain 
doubts  of  the  entrance  and  abforption  of  heat  in  the 
melting  ice,  he  needs  only  to  touch  it  ;  he  will  inftant- 
ly  feel  that  it  rapidly  draws  heat  from  his  warm  hand. 
He  may  alfo  examine  the  bodies  that  furround  it,,  or 
are  in  contaft  with  it,  all  of  which  he  will  Imd  de- 
prived by  it  of  a  great  part  of  their  heat ;  or  if  he 
fufpend  it  by  a  thread,  in  the  air  of  a  warm  room,  he 
may  perceive  with  his  hand,  or  by  a  thermometer,  a 
flream  of  cold  air  defcending  conftantly  from  the  icc^ 
for  the  air  in  contaft  is  deprived  of  a  part  of  its  heat, 
and  thereby  condenfed  and  made  heavier  than  the 
ivarmer  air  of  the  reft  of  the  room  j  it  therefore  falls 
downwards,  and  its  place  round  the  ice  is  immediately 
fupplied  by  fome  of  the  warmer  air ;  but  this,  in  its 
turn,  is  foon  deprived  of  fome  heat,  and  prepared  to 
defcend  in  like  manner  ;  and  thus  there  is  a  conftant 
flow  of  warm  air  from  around,  to  the  fides  of  the  ice, 
and  a  defcent  of  the  fame  in  a  cold  flate,  from  the 
lower  part  of  the  mafs,  during  which  operation  the 
ice  muft  neceflarily  receive  a  gre.-.  quantity  of  heat. 
"   It    is,  therefore,  evident  that  the  melting    ice  re- 


ceives heat  very  faft,  but  the  only  efTefl  of  this  !ieat    Caloric, 
is  to  change  it  into   water,  whicn  is  not  in  the  Itaft         • 
fenfibly  warmer  than  the  ice  was  before.     A  thermo-.j.(jjj,„g_ 
meter,  applied  to  drops  or  fmall  llreams  of  water,  im- T^eier  does 
mediately  as  it  comes  from  the  molting  ice,  will  point  not  indi- 
to  the  lame  degree  as  when  it  is  applied  to  the  ice  it-'^'"s|'"^ 
felf,  or  if   there  is  any    dirferencc,   it   is  too   fm.ill  t.Of*'[J"J  ""^ 
deferve  notice.     A   great   quantity,   therefore,   of  the 
heat,  or  of  the  matter  of  heat,   winch   enters  into  the 
melting    ice,  produces   no  other  effcLl  but  to  give  it 
fluidity,   without  augmenting  its  fenlible  heat  •,  it    ap- 
pears to  be  abforbed  a.*d  concealed  within  the  water,, 
fo  as  not  to   be  dilcoverable   by  the   application  of  a 
thermometer. 

"  In  order  to  underftand  this  abforption  of  heat 
into  the  melting  icj,  and  concealment  of  it  in  the 
water,  more  diilinftly,  I  made  the  following  experi- 
ments. 

"  The  plan  of  the  firft  was,  to  take  a  mafs  of  ice,  .o^oved  by 
and. an  equal  quantity  of  water,  in  feparate  veffels,  ofcxpfri- 
the  fame  fize  and  Ihape,  and  as  nearly  as  poflTible  of  the  raents. 
fame    heat,    to    fufpend    them    in  the    air  of   a  warm 
room,  and,  by  obferving  with  a  thermometer  the  ce- 
lerity with  which  the  water  is  heated,  or  receives  heat, 
to  learn  the  celerity  with  which  it  enters  the  ice ;  and 
the   time  neceflary  for  melting  the  ice  being   alio  at- 
tended to,  to  form  an  eftimate,  from  thefe  two  data, 
of  the  quantity  of  heat  which  enters  the  ice  during  its 
liquefaftion.  25  r 

"  In  order  to  prepare  for  this  experiment,  I  chofe  Firft  expe-- 
two  thin  globular  glaflfes,  four  inches  diameter,  and""isnt. 
very  nearly  of  the  fame  weight  :  I  poured  into  one  of 
them  five  ounces  of  pure  water,  and  then  fet  it  in  a 
mixture  of  fnow  and  fait,  that  the  water  might  be 
frozen  into  a  iraall  mafs  of  ice.  As  foon  as  frozen,  it 
was  carried  into  a  large  empty  hall,  in  which  the  air 
was  not  difturbed  or  varied  in  its  temperature  during 
the  progrefs  of  the  experiment ;  and  in  this  room  the 
glafs  was  fupported,  as  it  were,  in  mid  air,  by  being 
fet  on  a  ring  of  ftrong  wire,  which  had  a  tail  ifluing 
from  the  fide  of  it  five  inches  long,  and  the  end  of 
this  tail  was  fixed  in  the  mod  projefting  part  of  a  read- 
ing deflt  or  pulpit  :  And  in  this  fituation  the  glafs 
remained  until  the  ice  was  completely  melted. 

"  When  the  ice  was  thus  placed,  I  fet  up  the  other 
globular  glafs  precifely  in  the  fame  fituation,  and  at  the 
diftance  of  18  inches  to  one  fide,  and  into  this  I  pour- 
ed five  ounces  of  water,  previoufly  cooled,  as  near  tc 
the  coldnefs  of  melting  ice  as  poflible,  viz.  to  33°,. 
and  fufpended  in  it  a  very  delicate  thermometer,  the 
bulb  of  which  being  in  the  centre  of  the  water,  and 
the  tube  being  fo  placed,  that  without  touching  the 
thermometer,  I  could  fee  the  degree  to  which  it  point- 
ed. I  then  began  to  obferve  the  afcent  of  this  ther- 
mometer, at  proper  inter.vals,  in  order  to  learn  with 
what  celerity  the  water  received  heat,  ftirring  the 
water  gently  with  the  end  of  a  feather  about  a  minute 
before  each  obfervation.  The  heat  of  the  air,  examin- 
ed at  a  little  diftance  from  the  glalTes,  was  47°  of 
Fahrenheit's  fcale. 

"  The  thermometer  aflumed  the  temperature  of  the 
water  in  lefs  than  half  a  minute,  after  which,  the  rife 
of  it  vvas  obferved  every  five  or  ten  minutes,  during 
half  an  hour.  At  the  end  of  that  time,  the  water  -svas 
grown  warmer  than  at  fitft,  by   j"  degrees  ;  and  the 

temperature 
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Caloric,    tempefature  of  it  had  rifen  to  the  40th  degree  of  Fah- 
»  renheit's  Icale. 

"  The  glafs  ^vith  the  ice  was,  when  firll  taken  out 
-cf  the  freezing  mixture,  four  or  five  degrees  colder 
than  melting  inow,  which  I  learned  by  applying  the 
■bulb  of  the  thermometer  to  the  bottom  of  it ;  but 
after  fome  minut«s,  it  had  gained  from  the  air  thole 
four  or  five  degrees,  and  was  jull  beginning  to  melt, 
whicli  point  of  time  was  then  noted,  and  the  glals 
left  undiltui  bed  ten  hours  and  a  half.  At  the  end  of 
■this  time,.  I  found  only  a  very  fmall  and  fpongy  mafs 
of  the  ice  remaining  unmeltcH,  in  the  centre  of  the 
•upper  furface  of  the  water,  but  this  alfo  ^vas  totally 
melted  in  a  fe\v  minutes  more  ;  and,  introducing  the 
bulb  of  the  thermometer  into  the  water,  near  the  fides 
of  the  glafs,  I  found  the  ivater  there  ^vas  warmed  to 
the  40th  degree  of  Fahrenheit.  From  this  it  appears, 
that  i\hen  a  confiderable  part  of  the  ice  was  melted, 
and  the  quantity  of  water  around  it  was  increafing, 
the  heat  was  not  tranfmitted  through  this  water  to 
the  remaining  ice  altogether  fo  fall  as  it  was  re- 
ceived by  the  water  •,  wViich  is  eailly  underftood,  if  we 
confider  that  the  diliance  between  the  remaining  ice 
and  the  external  fuviace  of  the  veffel  through  which 
the  heat  entered,  was  gradually  increafing,  and  that 
heat  always  requires  time  to  pafs  through  bodies, 
or  to  be  communicated  from  one  part  of  them  to 
another. 

"  It  appears,  therefore,  from  this  experiment,  that 
it  ^vas  necefl'ary  that  the  glafs  with  the  ice  receive 
heat  from  the  air  of  the  room  during  21  half-hours, 
in  order  to  melt  the  ice  into  water,  and  to  heat  that 
^vater  to  the  4:th  degree  of  Fahrenheit.  During  all 
this  time,  it  was  receiving  the  heat,  or  matter  of  heat, 
with  the  fame  celerity  (very  nearly)  with  which  the 
water-glafs  received  it  during  the  fingle  half-hour  in 
the  firft  part  of  the  experiment.  For,  as  the  water  re- 
ceived it  ivith  a  celerity  which  was  diminilhing  gra- 
dually during  that  half-hour,  in  confequence  of  the  di- 
minution of  difference  betiveen  its  degrees  of  heat 
and  that  of  air  ;  fo  theglaft  with  the  ice  alfo  received 
heat  ivith  a  diminilhing  celerity,  which  correfponded 
exactly  with  that  of  the  water-glafs,  only  that  the  pro- 
greflion  of  this  diminution  was  much  more  flow,  and 
correfponded  to  the  whole  time  ;vhich  the  water  fur- 
rounding  the  ice  required  to  become  warmed  to  the 
40th  degree  of  Fahrenheit.  The  wliole  quantity  of  heat, 
therefore,  received  by  the  ice-glafs  during  the  2 1  half- 
hours,  was  21  times  the  quantity  received  by  the  wa- 
ter-glafs during  the  fingle  half-hour.  It  was,  there- 
fore, a  quantity  of  heat,  which,  had  it 
to    liquid    water,    would    ha\e   made    it 
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4- — 33X21,  or7X2'>  or  147  degrees 
this  heat,  however,  appeared  in  the  ice  %vater,  except 
8  degrees ;  the  remaining  1 39  or  1 40  degrees  had  been 
abforbed  by  the  melting  ice,  and  were  concealed  in  the 
water  into  which  it  was  changed. 

"  The  communication  of  heat  to  the  melting  ice 
was  eafily  perceived,  during  the  whole  time  of  its  ex- 
pofition,  by  feeling  the  ftream  of  cold  air  which  de- 
fcended  from  the  glafs. 

"  This  experiment  %vas  an  analyfis  of  the  manner  in 
which  ice  is  melted  by  the  heat  of  the  air  in  ordinary 
circumllances. 

"  But  another  obvious  method  of  melting  ice  occur- 
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red  to  me,  in  ivhich  it  would  be  (llll  more  eafy  to  per-    Caloric. 

ceive  the  ablbrption  and  concealment  of  heat,   and  this '       y— > 

was  the  aftion  of  ^varm  water. 

"  When  hot  and    cold    water  are  mixed  toerether.c     "^ 
,  i-      r  1  ■      J  •       1      1  •    "  'Second  ci« 

the  excels  01  heat  contained  m  the  hot  water  is  equally  periment. 

diftributed  in  an  inifant  through  the  whole  mixture, 
and  raifes  the  temperature  of  it  according  to  the  great- 
nefs  of  the  excels  of  temperature,  and  the  proportion 
which  the  hot  ivater  bore  to  the  cold.  If  the  quanti- 
ties of  hot  and  cold  water  are  equal,  the  tempera- 
ture is  the  middle  degree  between  that  of  the  hot 
and  that  of  the  cold.  No  part  of  the  heat  difappears 
on  this  occafion,  fo  far  as  we  can  perceive,  but  the  in- 
tenfity  of  it  only  is  diminilhed,  by  its  being  diffiifed 
through  a  larger  quantity  of  matter.  I  was,  there- 
fore, obvious,  that  if  a  quantity  of  heat  is  abforbed, 
and  difappears  in  the  melting  of  ice,  this  ivoidd  eafily 
be  perceived  ^vhen  the  ice  is  melted  with  warm  wa- 
ter. 

"  To  make  this  experiment,  I  firft  froze  a  quan- 
tity of  water  in  the  neck  of  a  broken  retort,  in  order 
to  have  a  mais  of  ice  of  an  oblong  form. 

"  At  the  fame  time  I  heated  a  quantity  of  water, 
nearly  equal  in  weight  to  the  ice,  in  a  very  thin  glo- 
bular glafs,  the  mouth  of  which  was  fufficiently  wide 
to  take  in  the  piece  of  ice.  The  water  was  heated 
by  a  fmall  fpirit  of  wine  lamp  applied  to  the  bottom 
of  the  glafs  ;  it  was  alfo  ftirred  with  the  end  of  a 
feather,  and  a  thermometer  hung  in  it. 

"  While  the  water  was  heating,  the  mafs  of  ice  was 
taken  out  of  the  mould  in  which  it  had  been  formed, 
and  was  expoled  to  the  air  of  a  temperate  room,  until 
it  was  perceived  to  be  beginning  to  melt  over  the  whole 
of  its  furface. 

"  I  then  put  a  woollen  glove  on  my  left  hand,  and 
taking  hold  of  the  ice,  I  wiped  it  quite  dry  with  a  li- 
nen towel,  laid  it  in  the  Icale  of  a  balance  on  a  piece  of 
flannel,  and  haftily  counterpoifed  it  with  land  in  the 
oppofite  fcale,  that  I  might  examine  the  weight  of  it 
afterwards ;  and  I  immediately  plunged  it  into  the  hot 
water,  and  extinguilhed  the  lamp  at  the  fame  time. 
Tlie  lamp  being  fmall,  the  heat  of  the  water  had 
been  incicafing  very  llowly,  and  had  almoft  ceafed  to 
mcreafe  j  and  being  examined  immediately  before  I 
put  the  ice  into  it,  the  temperature  was  found  to  be 
jufl  190  degrees.  The  ice  was  all  melted  in  a  few 
feconds,  and  produced  a  mixture,  the  temperature  of 
which  was  53  degrees. 

"  The  weight  of  the  ice,  when  put  into  the  hot 
water,  was  feven  ounces  three  drams  and  a  half.  The 
weight  of  the  glafs,  with  the  \vhole  mixture  in  it,  was 
1 6  ounces,  feven  drams,  and  feven  grains.  The  weight 
of  the  glafs  alone  was  nearly  one  ounce. 

"  In  confidering  this  experiment,  we  may  overlook 
quantities  lefs  than  half  a  dram,  or  30  grains,  and  leckon 
the  quantities  of  the  different  articles  by  the  number 
of  half-drams  in  each. 

Thus  the  weight  of  the  ice  was   1 1 9  half-drams.  < 

..  —  Hot  \vater  135 

.■ .  .        —  Mixture  254 

■■■  —  Glafs  alone    ~         16 

"  The  melting  of  the  ice  was  effecEled,  not  only  by 
the  heat  of  the  hot  water,  but  alfo  by  that  of  the 
glafs.  And,  by  otlitr  experiments,  I  learned  that  16 
parts  of  hot  glafs  have  more  power  in  heating  cold 
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Cai.diit.     bodies,  than  elglit  parts  of  equally  hot  water  ;  we  may 

—w——  therefore   fubftitute,  in  place  of  the   16  half-drams  of 

vvami  glafs,  eight  half-drams  of    warm  water,  which, 

added  to  the  above  quantity  of  warm  water,  make  up 

143  half-drams. 

''  The  heat  of  this  warm  ^vater  was  190  degrees,  that 
is  158  hotter  than  the  ice  j  and  if  this  heat  had  abated 
in  the  mixture  only  in  confequence  of  the  quantity  and 
coldnefs  of  the  ice,  and  if  nothing  had  happened  when 
the  ice  was  put  in,  but  merely  a  communication  of 
this  heat,  and  an  equal  diflribution  of  it  through  the 
mixture,  the  temperature  of  the  mixture  ihould  have 
been  158,  viz.  the  excefs  of  heat  in  the  warm  water, 
multiplied  by  143,  the  quantity  of  the  warm  matter, 
and  divided  by  262,  the  quantity  of  the  whole,  which 
gives  86. 

"  The  mixture  fhould  have  been  86  degrees  warmer 
than  melting  ice  ;  but  it  was  found  only  21  degrees 
warmer.  Therefore  a  quantity  of  keat  has  difappear- 
ed,  which,  if  it  had  remained  in  a  fenfible  (late,  ^vould 
have  made  the  ^vhole  mixture  and  glafs  warmer  by  d^ 
degrees  than  they  were  aftually  found  to  be.  But 
this  quantity  of  heat  would  be  fufficient  for  increafing, 
by  143  degrees,  the  heat  of  a  quantity  of  water,  equal 
in  weight  to  the  ice  alone.  It  ^vas,  however,  abforb- 
ed  by  the  ice,  without  in  the  leall  increafing  its  fenfible 
heat  (o). 

"  'l"he  refult  of  this  experiment  coincides  fufficiently 
with  that  of  the  former ;  the  difference  is  not  greater 
than  what  may  be  expected  in  fimilar  experiments, 
and  might  arife  from  the  accident  of  the  central  parts 
of  the  mafs  of  ice  being  colder  than  the  furface,  by 
one  or  two  degrees. 

"  I  have,  in  the  fame  manner,  put  a  lump  of  ice  in- 
to an  equal  quantity  of  water,  heated  to  the  tempera- 
ture 176,  and  the  refult  was,  that  the  fluid  was  no 
hotter  than  water  juil  ready  to  freeze.  Nay,  if  a  lit- 
tle fea  fait  be  added  to  the  ^vater,  and  it  be  heated  on- 
ly to  166  or  170,  we  ihall  produce  a  fluid  fenfibly 
colder  than  the  ice  was  in  the  beginning,  which  has 
appeared  a  curious  and  puzzling  thing  to  thofe  unac- 
quainted with  the  general  faifl. 

"  It  is,  therefore,  proved  that  the  phenomena  which 
attend  the  melting  of  ice  in  different  circumftance?, 
are  inconfifl:ent  with  the  common  opinion  which  was 
eftablifhed  upon  this  fubjeft,  and  that  they  fupport  the 
one  which  I  have  propofed  *." 

6.  Thefe  experiments  fliew  clearly  and  incontrover- 
tibly,  that  the  converfion  of  ice  into  water  is  owing  to 
the  abforption  of  a  certain  portion  of  caloric  ;  and  that 
the  quantity  of  caloric  abforbed  is  equal  to  ^vhat  would 
have  raifed  the  temperature  of  a  body  which  remained 
unchanged,  as  for  infl:ance  water,  1 40°.  Thefe  1 40° 
therefore,  have  difappesited,  (for  no  increafe  of  tem- 
perature is  indicated  by  the  thermometer),  have  been 
■abforbed  by  the  ice,  and  are  neceffary  to  reduce  it  to 
the  liquid  ftate.  This  portion  of  caloric  which  had 
CfXuAla.  thus  difappeared,  Dr  Black  called  latenl  heat,  becaufe 
tmtbtat.      in  this  ftate  of  combination  its  prefence  was   not  indi- 
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Gated   by  the  thermometer.     By  others  this  has  been     Caloric.  ^ 
called  l/ie  caloric  ofjiuidity.  ' 

7.  In  the  progrcfs  of   thefe    inveftigations,   expcri- j-^pj„_ 
ments  \vere   made   on  other  fubflances,  which  clearly  meiits  on 
fliewcd  that  their  fluidity  is  owing  to  the  fame  caufc. other  bo- 
Thefe  experiments  were   made  on  wax,  tallo^v,  fperma-''"^'P''°^''^ 
ceti,    fulphur,   alum,    nitre,    and    fome  of   the  metals,  ^j^^^ 
The  late   ingenious   Dr  Irvine,  the  pupil  of  Dr  Black, 

and  who  effentially  afliftcd  him  in  many  of  his  experi- 
ments, afcertained  the  quantity  of  caloric  which  was 
neceflary  for  the  fluidity  of  the  folloiving  fubftances  j 
wliich,  when  compared  with  that  of  ice,  ^vill  fliew' 
that  the  quantity  of  the  caloric  of  fluidity  increafes 
with  the  temperature  at  which  the  body  is  converted 
into  the  liquid  ftate. 

Spermaceti,  148" 

Beeswax,  175 

Tin,  500  * 

8.  Dr   Black    farther  obferves  on  the  operation  ofSoftnefs 
this  caufe,  that  there  is   reafon  to  think,  that  not  only  .^"r^.'J?^'" 
the  fluidity  of  bodies,  but  even   the   foftnefs  of  fuch  as  ,,^^.in„  fo 
are  rendered  plaftic  by  heat,  depends  on  a  quantity  of  tlie  fame 
heat  combined  with  them,  in  the  form  of  latent  heat  ;  caufe. 
and  that  the  malleability  and  duftility  of  metals  de- 
pend   upon  the  fame  caufe.     For,  while  they  are  ex- 
tended under  the  hammer,  they  become  warm,  and  in 

fome  cafes  very  hot  ;  but  at  the  fame  time  they  be- 
come rigid,  and  are  no  longer  malleable.  They  have 
loft  their  toughnefs  and  foftnefs.  To  reftore  this,  they 
muft  be  annealed  or  made  hot  in  the  fire,  and  allowed 
to  cool.  Thus,  they  recover  their  malleabihty,  of 
which  they  may  be  again  deprived  by  a  fecond  ham- 
mering. ....  ^^7 

9.  The  temperature  at  which  folid  bodies  begin  to  beTemperi. 
converted  into    the    liquid  ftate,    is    always  conftant ;  '"""f  ^* 
and  till  they  are  raifed   to  this  temperature,  no  'change?'     . 
takes  place.     Water   in  the  folid   ftate,  or  ice,  always  ^ome  fluid 
remains  unchanged   till  it  is  placed  in  a  temperature  conftant, 
above  32°.      This  point,  which  is  called  the  melting 

point,  is  conftant  in  the  fame  body,  but  is  very  differ- 
ent in  different  bodies.  The  following  table  exhibits 
the  melting  point  of  a  number  of  folid  bodies. 

Lead,  594^ 

Bifmuth,  576 

Tin,  442 

Sulphur,  21 2 

Wax,  142 

Spermaceti,  133 

Phofphorus,  jtoo 

Tallovv,  92 

Oil  of  anife,  50                                         • 

Olive  oH,  36 

Ice,  32 

Milk,  30 

Vinegar,  28 

Blood,  25 

Oil  of  bergamot,     23 

Wines,  20 

3  N  Oil 


(o)  "  Thefe  two  experiments,  and  the  reafoning  which  accompanies  them,  were  read  by  me  in  the  Phikifo- 
phical  Club,  or  Society  of  Profeffors  and  others  in  the  Univerfity  of  Glafgow,  in  the  year  1762." 
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Oil  of  turpentine, 
Sulphuric  acid, 
Mercury, 
Liquid  ammonia, 
Ether, 
Nitric  acid. 


14° 
36 

39 
46 
46 
66 


3.  Of  Vapoi'R. 

1.  If,  after  a  mafs  of  ice  is  converted  into  water  or 
the  liquid  llate,   the  application  of  heat  be  continued  to 

=2S       that  water,  it  undergoes  other  clianges,  and  exhibits  very 
Water         different  phenomena.      If  the  temperature  be  raifed  fuf- 
imo"va-''      ficie'itly  high,  the  water  becomes  agitated  with  an  in- 
pour.    "       teftine  motion,  and  if  it  is  fupplied  with  a  futhcient  quan- 
tity of  caloric,  the   whole  of  the  water   is  diflipated. 
This  agitation  of  the  water,  it  is  well  known,   is  called 
in  common  language,  boi/itig. 

2.  As  folid  bodies  which  are  capable  of  being  con- 
verted into  the  liquid  ftate  by  an  increafe  of  caloric,^ 
have  a  certain  determinate  temperature,  lb,  many  of 
thofe  bodies  which  are  capable  of  affuming  the  form  of 
an  elaftic  fluid,  undergo  this  change,  only  when  they 
are  railed  to  a  certain  temperature.  Some  liquids,  in- 
deed affume  the  form  of  vapour  at  all  temperatures, 
which  is  the  cafe  with  water,  with  volntllc  oils,  fpirits 
of  wine  and  ether.  This  change  is  cdXl&Afpontainous 
tvaporalioti ;  but   there   arc  others  which  remain  fixed 

Boihng,       a"d   unchanged   till  the   temperature   is  raifed  to  that 

what.  '       point  at  which  they  boil.     Boiling  is  nothing  elfe  but 

the  rapid  converfion  of  the   liquid  into  vapour.     The 

heat  being  applied  to  the    bottom  of  the  veflel  which 

BoUulg        contains  the  liquid,  the  particles  at   the  bottom  firll  af- 

point  con-   fume  the  elaflic  form  ;  and  as   they  rife  througk  the  li- 

ft»"t ;  quid,  caufe  it  to  be  violently   agitated.       This   boiling 

point,  under  the  fame  preflure,  is   always  the   fame  in 

the  fame  liquid  ;  and  however  ftrong  the  heat  that  may 

be  applied,  or  however   long  it  may  be  continued,  the 

temperature  of  the  liquid,  in   open   veffels,  never  rifts 

above  this  point.      The  boiling  point   of  water,  for  in- 

llance,  is  212°,  and  it  never   becomes   hotter;  on  the 

contrary,  if  the  fame  heat  be   continued,   the  whole  is 

diffipated,  and  converted  into  vapour. 

Table  Jl^etuing  the  boiling  point  of  federal  liquids. 

Ether,   _  98° 

Ammonia,  1 40 

Alcohol,  176 

Water,  212 

Muriat  of  lime,  230 

Nitric  acid,  248 

Phofphorus,  554 
Oil  of  turpentine,  560 

Sulphur,  570 

Sulphuric  acid,  590 

Linfeed  oil,  600 

V     ,  Mercury,  660 

but  varies  3,  But  this  boiling  point  is  foimd  to  vary  confidera- 
with  pref-  bly,  and  this  variation  depends  on  the  prelTure  on  the 
furface  of  the  liquid.  When  the  prelTure  is  diminifh- 
ed,  liquids  boil  at  a  lower  temperature  ;  but  when  this 
preflure  is  increafed,  they  require  a  higher  tempera- 
ture to  produce  boiling.  Water  boils  at  a  \ovi  tempe- 
rature on  the  top  of  a  high  mountain,  or  in  the  va- 
cuum of  an  air  pump,  where   the  preflure  is  greatly  di- 


fur*. 


miniflied  ;  but  ivhen  it  is  confined  in  dole  veflels,  as  in    Caloric. 
Papln's  digefter,  the  temperature  may  be  raifed  to  300°  *— v— ~^ 
or  400"  ivithout  boiling,  j,, 

4.  The  general  law  which    was  difcovered    by  DrLawuf  la- 
Black,  of  the  converfion  of  folids  into  liquids,   was  alfo'^"'  ''^^ 
applied  by  him  to  account  for  the  change  of  liquids  into*^""'"''  ' 
elallic  fluids.     This  was  proved   by  the  following  ex- 
periments. 

"  Experiment  I. — I  procured  (fays  Dr  Black)  fome 
cylindrical  tin-plate  veffels,  about  four  or  five  inches 
diameter,  and  flat-bottomed.  Putting  a  Imall  quantity 
of  water  into  them,  of  the  temperature  50°,  I  let  them 
upon  a  red-hot  kitchen  table,  that  i;,  a  call-iron  plate, 
having  a  furnace  of  burning  fuel  below  it,  taking  care 
that  the  fire  Ihould  be  pretty  regular.  After  four  mi- 
nutes, the  water  began  fenfibly  to  boil,  and  in  20  mi- 
nutes more,  it  was  all  boiled  off.  This  experiment  was 
made  4th  October  1762. 

"  Experiment  2. — Two  flat-bottomed  veffels,  like  the 
former,  were  fct  on  the  iron  plate,  with  eight  ounces 
of  water  in  each,  of  the  temperature  50°.  They  both 
began  to  boil  at  the  end  of  three  and  a  half  minutes, 
and  in  eighteen  minutes  more,  all  the  w-atcr  was  boil- 
ed off. 

"  Experijnent  3. — The  fame  vejTels  were  again  fup- 
phed  with  1  2  ounces  of  water  in  each,  alfo  ot  the  tem- 
perature ^o".  Both  began  to  boil  at  the  end  of  fix  and 
a  quarter  minutes,  and  the  water  was  all  boiled  off  from 
the  one  in  28  minutes,  and  from  the  other  in  lomething 
more  than  29. ' 

"  I  reafoncd  from  thefe  experiments  in  the  following 
manner  :  The  veffels  in  the  firft  experiment  received 
162  degrees  of  heat  in  four  minutes,  or  40^  degrees 
each  minute.  If  ive,  therefore,  fuppofe  that  the  heat 
enters  equally  faft  during  the  whole  ebullition,  we  mull 
fuppofe  that  810  degrees  of  heat  have  been  abforbed 
by  the  water,  and  are  contained  in  its  vapour.  Since 
this  vapour  is  no  hotter  than  boiling  ivater,  the  licat  is 
contained  in  it  in  a  latent  Hate,  if  we  confider  it  oniy 
as  the  caufe  of  warmth.  Its  prefence  is  fufliciently  in- 
dicated, however,  by  the  vaporous  or  expanfive  form 
ivhich  the  water  has  now  acquired. 

"  In  experiment  fecond,  the  heat  abforbed,  and  ren-^  V"?, 
dered  latent,  feems  to  be  about  830.  of  caloric 

"  In  the  third  experiment,  the  heat  abforbed  feems  toinvapcur, 
be  fomewhat  lefs,  viz.  about  750.  The  time  of  rifing 
to  the  boiling  heat,  in  experiment  tliird,  has  nearly  the 
fame  proportion  to  that  in  experiment  firll,  that  the 
quantities  of  water  have.  The  deficiency,  therefore, 
in  the  heat  abforbed,  has  been  probably  only  appa- 
rent, and  arifmg  from  irregularity  in  the  fire.  Upon 
the  v/hole,  the  conformity  of  their  refults  with  my  con- 
iedlure  was  fufficient  to  confirm  me  in  my  opinion  of 
its  juftice.  In  the  courfe  of  fiirther  experiments  made 
both  by  myfelf  and  by  fome  friends,  and  in  which  the 
utmoil  care  was  taken  to  procure  a  perfeiS  uniformi- 
ty in  the  heat  applied,  the  abforption  was  found  ex- 
tremely regular,  and  amounted  at  an  average  to  about 
Siodegees.  _  _  j^^ 

"  There  are  other  cafes  where  this  abforption  appears  Other 
in  a  much  more  fingular  manner.       I   put  into  a  very  pr^o'^  of 

flrong   phiaJ,   about   as   much  water    as    half  filled  it, '. *'"■■'?  ."^ 

1    9  1     J    ■       1    r         'ni  1-1  T        J    •  lorbcd  in 

and   I  corked  it  dole.       1  he   phial   was   placed  in   a  yjpoyr. 

fand-pot,   which  was  gradually  heated, -until  the   fand 

and  phial  were  feveral  degrees  above  the  common  va- 

porific 
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Caloric,  porific  point  of  r.-atev.  I  ivas  cuiious  to  know  ^vhat  would 
'~~'V~"~  be  the  effect  of  fuddcnly  removing  the  pretTure  of  the  air, 
which  is  ivell  k.no\\  n  to  prevent  water  from  boiling.  The 
water  boiled  a  very  Ihort  while,  but  the  ebullition  gradu- 
ally decrealed,  till  It  was  almoft  infenfiblc.  Here  the 
formation  of  more  vapour  was  oppofcd  by  a  very  ftrong 
prefl'ure,  proceeding  fi'om  the  quantity  of  vapour  al- 
ready accumulated,  and  confined  in  the  upper  part  of 
the  phial,  and  from  the  increafed  elallicity  of  this  va- 
pour, by  the  increale  of  its  heat.  "WTien  matters  were 
in  this  Hate,  I  drew  out  the  cork.  Kaw,  according 
to  the  common  opinion  of  the  formation  of  vapour  by 
heat,  it  was  to  be  expected  that  the  whole  of  the  ^vater 
ivould  fuddenly  atTume  the  vaporous  fortn,  becaufe  it 
was  all  heated  above  the  vaporific  point.  But  I  was 
beginuing  by  this  time  to  expeft  a  different  event,  be- 
caufe  I  could  not  fee  whence  the  heat  was  to  be  fup- 
plied,  ivhlch  the  water  muft  contain  when  in  the  form 
of  vapour.  Accordingly,  it  happened  as  I  expefted  ; 
a  portion  only  of  the  water  was  converted  into  vapour, 
which  ruflied  out  of  the  phial  with  a  conlldcrable  ex- 
plofion,  carrying  along  with  it  fome  drops  of  water. 
But,  what  was  m;)ft  interefting  to  me  in  this  experi- 
ment was,  that  the  heat  of  -what  remained  was  redu- 
ced in  an  indant  to  the  ordinary  boiling  point.  Here, 
therefore,  it  was  evident,  that  all  that  exrefs  of  heat 
^vhich  the  water  had  contained  above  the  boiling  point, 
■was  fpent  in  converting  only  a  portion  of  it  into  va- 
pour. This  is  plainly  iuconlillent  with  the  common 
opinion,  that  nothing  more  is  neceffary  for  water's 
exifling  in  a  vaporous  form  under  the  preflure  of  the 
atmofphere,  than  its  being  raifed  to  a  certain  tempera- 
ture. The  experiment  makes  it  more  probable,  that 
if  the  influx  of  heat  could  at  that  inftant  have  been 
prevented,  it  would  have  remained  in  t;ie  form  of  iva- 
ter,  although  raifed,  in  a  very  fenfible  degree,  above 
the  boiling  temperature. 

I  was  anxious  to  learn  whether  the   heat  which  dif- 
appeared  in   this  experiment   was   in   an  accurate   pro- 
portion   to   the  quantity  of  vapour   produced,    or   llie 
quantity    of    water   that   had     difappeared.       But   the 
drops  of  water  that  were  hurried  along  by  the  explofion 
■without  being  converted  into  vapoiu",  made  it  impofii- 
ble  for  me  to  afcert-ain  this  with  any  tolerable  accuracy, 
„,,.         although  I  repeated  the  experiment  feveral  times. 
The  caloric      "  This  experiment  ■svas  afterwards  made  by  my  friend 
abforbed  in  jvir  Watt,  in  a  very  fatisfatlory  manner.     His  iludics 
proportion    £^j.  ^-^^   improvement  of  his   II cam-engine,  gave  liinj  a 
ijuantity  of  gr^^t  intereft  in  every  thing  relating  to  the  produflion 
vapour.        of  lleam.     He  put  three  inches  of  water  into   a  fmall 
copper  digeller,  and,  fcrewing   on  the  lid,   he   left   the 
fafety-valve  open.      He  then    let   it   on  a  clear  ilre   of 
coaks,  and  after  it  began  to  boil  and  produce  fleam,  he 
allowed  it  to  remain  on  the  fire  half  an  hour,  ■witli  the 
valve   open.     Then,   taking   it   eft"  the  fire,  he  found 
.    that  an   inch  of  water  had  boiled  away.     In  the  next 
place,  he  reflored  that  inch  ot  water,  fcrewed   on  tlie 
lid,  and    fet  it  on  the   fire  ;  and  as  foon  as   it  began  to 
boil,  he  Ihut  the  fafety-valve,  and  allowed  it  to  remain 
on  the  fire  half  an   hour   as  before.     The  temperature 
of  the   whole   ^vas   majiy  degrees    above   the   boiling 
point.     He  took  it  off  the  fire,  and  fet  it  upon  afhes, 
and  opened   the  valve  a  vei-y  fmall  matter.     The  fleam 
rudied    out    with   great   violence,   making   a    (liriek'ng 
jioife  for  about  two  minutes.     When  this   had  ceafed, 
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he  fliut   the  valve,  and   allowed  all  to  cool.     When     C.\!oiic. 
he  opened  it,  he  found  that  an  inch  of  water  was  con-  ~~^ 
fumed. 

"  It  is  reafonable  to  conclude  from  this  experiment, 
that  nearly  as  much  heat  was  expended  during  the 
blowing  of  the  fleam- pipe,  as  had  been  fonnerly  ex- 
pended in  boiling  off  the  inch  of  water.  For,  before 
opening  the  valve,  the  temperature  was  many  degrees 
above  the  boiling  point,  and  all  this  difappeared  with 
the  vapour.  The  fame  inference  mSy  be  drawn  from 
the  time  that  the  dlgefler  continued  upon  the  fire  with 
the  valve  flrut,  becaufe  we  may  conclude  that  the 
heat  was  entering  nearly  at  the  fAme  rate  during  the 
whole  time.  It  is  plain,  however,  that  the  experiment  ■ 
is  not  of  iuch  a  kind  as  to  admit  of  nice  calculation  ; 
but  it  is  abundantly  fufficient  to  ihew  that  a  prodigious 
quantity  of  heat  had  eicaped  along  with  the  particles 
of  vapour  produced  from  an  inch  of  water.  The  water 
that  remained  could  not  be  hotter  than  the  boiling 
point,  nor  could  the  vcfTel  be  hotter,  othcrwife  It  would 
have  heated  tlie  water,  and  converted  it  into  vapour. 
The  heat,  therefore,  did  not  tlcape  along  with  the  va- 
pour, but  in  it,  probably  united  to  every  particle,  as 
one  of  the  ingredients  of  its  vaporous  conftitution.  And 
as  ice,  united  with  a  certain  quantity  of  heat,  is  water  ; 
I'o  water,  united  with  another  quantity  of  heat,  is  tteam 
or  vapour  *."  *  Slack's 

The  following  experiment  made   by  the  late  Dr  Ir- -^f**' '•'"'•  ' 
■vine  of  Glafgow,  at   the  defire  of  Dr   Black,   and  re-  ^'  'f'^ 
corded  by  the   latter,  is   a   flill   farther  confirmation  of  counrmed 
the  general  faiSl  of  the  converfion  of  liquids  into  elaflic  by  Dr  Ir-     ' 
fluids,  by  combining  with  caloric.  vine. 

"  Five  meafures  (each  containing  4  lb.  J  oz.  and 
6  dr.  avoirdupois)  of  water,  of  the  temperature  52°, 
ivere  poured  into  a  fmall  flill  in  the  laboratory.  The 
fire  had  been  kindled  about  40  minutes  before,  and  was 
come  to  a  clear  and  uniform  flate.  The  flill  was  fet  in- 
to the  furnace,  and,  in  an  hour  and  20  minutes,  the 
firfl  drop  came  from  the  worm  5  and  in  three  hours 
and  45  minutes  m.ore,  three  rhcafures  of  vvater  were 
dirtilled,  and  the  experiment  ended.  The  refrigera- 
tory contained  38  meafures  of  water,  of  which,  the 
temperature,  at  the  beginmng  of  the  experiment,  was 
52^.  When  one  mealure  had  come  over,  the  water 
in  the  refrigeratory  was  at  76°.  When  two  had  come 
over.  It  was  at  loo°  j  and  when  three  had  come  over, 
it  was  at  I  23°. 

"  In  this  experiment,  the  heat,  which  emerged  from 
three  meafures  of  water,  had  railed  the  temperature  of 
the  water  in  the  refrigeratory  from  52"  to  123",  or 
71°.  Now  3  is  to  38  as  71  to  899I  and  the  heat 
would  have  raifed- the  three  meafures  899^  degrees  in 
Its  temperature.  If  this  had  been  polTible  without  con- 
verting It  into  \apour.  The  heat  of  the  vapour  fror.i 
which  this  emerged,  was  212°,  or  160°  more  than 
that  of  the  water.  I'aking  this  from  899°,  there  rc- 
.  mains  7^9°,  the  heat  contained  in  the  vapour  in  a  latent 
fliUe. 

"  But  this  muft  be  fenfibly  lefs  than  the  truth.  Dur- 
ing the  experiment,  the  \'effels  were  very  warm — the 
head  of  the  flill  as  hot  as  boiling  water,  and  the  refri- 
geratory gradually  rifing  from  52°,  which  ivas  ivithln  a 
degree  or  two  of  the  temperature  of  the  air  of  the  la- 
boratory, to  1  23".  A  very  confiderable  portion  of  the 
latent  heat  of  the  fleam  mufl  have  been  carried  oft'  by 
3   N  2  the 
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tlic  air  in  contaft  mth  a  coiifiderable  furface,  fome  of 
%vhich  was  exceedingly  hot.  A  great  deal  muft  alfo 
have  been  carried  off  in  the  ftcam  which  arofe  very 
fenfibly  from  the  water  in  the  refrigeratory,  towards 
the  end  of  the  experiment.  Mr  Irvine  alfo  obferved, 
that,  during  the  diilillation,  the  temperature  of  the  water 
which  ran  from  tlie  worm  was  about  1 1°  hotter  than  the 
water  in  the  refrigeratory.  The  fteara,  therefore,  at 
a  medium,  was  not  1 60"  hotter  than  the  ivater  which 
ran  from  the  worm,  but  125°,  its  mean  temperature 
being  about  87°.  This  confideration  alone  will  make 
the  latent  heat  of  the  fleam  not  lefs  than  774  degrees, 
\^^thout  any  allowance  for  wallc. 

"  Some  comparifon  may  alfo  be  inade  between  the 
heat  expended  in  the  produftion  of  the  fteam,  and 
that  which  emerges  during  its  condenfation.  The  time 
which  elapfed  during  the  raifmg  of  the  temperature  of 
the  five  meafurcs  of  water  from  52°  to  212°,  that  is 
1 60° ,  tvas  one  hour  and  20  minutes,  or  80', — and 
225' elapfed  during  the  boiling  off  of  three  meafures. 
Therefore,  fince  80  is  to  225  as  l6o  to  450,  as  much 
heat  was  expended  as  would  have  raifed  the  five  mea- 
fures 450°  in  temperature.  This  would  have  raifed 
three  meafures  750®  above  the  boiling  heat  already 
produced.  This  gives  750  for  the  latent  heat  of  the 
ileam,  befides  wh,;t  was  unavoidably  lolt  by  communi- 
cation to  the  ambient  air,  and  what  was  expended  in 
heating  the  velfels  *." 

In  fome  experiments  made  by  Mr  Watt,  who  alfo 
aflilled  Dr  Black  in  conducing  thefe  invaluable  ex- 
periments, it  appears  that  the  latent  heat  of  fleam  is 
from  900"^  to  9  ^o*.  This  he  difcovered  by  obferving 
the  quantity  of  caloric  which  tvas  abforbed  by  the  wa- 
ter in  its  converfion  into  ileam  or  vapour,  and  the 
quantity  civen  out,  when  that  vapour  returned  to  the 
llate  of  water. 

The  value  of  the  latent  heat  of  Ream,  eftimated  by  the 
experiments  of  M.  LavoIfier,amoimtsto  more  than  1000°. 

5.  Thus  is  this  general  law  ellablifhed,  that  all  li- 
quids are  converted  into  elailic  fluids,  by  combining 
tvith  a  certain  portion  of  caloric.  This  portion  of  ca- 
loric is  not  indicated  by  the  thermometer,  and  is  there- 
fore faid  to  be  latent  heat,  as  we  already  mentioned  ; 
but  when  the  elailic  fluid  returns  to  the  liquid  ftate,  it 
a^ain  becomes  fenfible,  and  preclfely  the  fame  quan- 
tity is  extricated  which  was  abforbed. 

6.  It  is  an  objeft  of  fome  importance  to  afcertain  the 
elaftic  force  of  vapour,  and  the  ratio  of  the  increafe  of 
this  elafticity  by  increafe  of  temperature.  The  elafti- 
city of  vapour  which  is  formed  by  a  liquid  boiling  in 
the  open  air,  is  equal  to  the  preffure  of  the  atmofphere  j 
and  it  has  been  afcertained  by  the  experiments  of  Mr 
Dalton  and  of  M.  Gay-Lullac,  that  the  elafticity  of 
all  elaftic  fluids  is  the  fame  with  that  of  the  vapour  of 
water,  with  the  fame  increafe  or  diminution  oi  tem- 
perature from  the  boiling  point.  If  then,  the  boiling 
point  of  any  liquid  be  known,  the  elafticity  of  its  va- 
pour may  be  difcovered,  by  comparing  it  with  the  elaf- 
ticity of  the  rteam  of  ivater,  the  fame  number  of  de- 
grees above  or  below  the  boiling  point.  In  the 
following  table,  conftrufted  by  Mr  Dalton  from  his  ex- 
periments and  calculations,  the  elafticity  of  the  vapour 
of  water  is  given  for  every  temperature  from  40"  to 
X1^.     To  find  the  elafticity  of  the  vapour  of  ether  at 


40°  below  its  boiling  point,  which  is  98°,  take  40° 
from  98°,  there  remains  58,  and  the  lame  number  ' 
from  212"  the  boiling  point  of  water,  there  remains 
172°,  oppofite  to  which  number  in  the  table  is  12.73, 
which  is  the  elafticity  of  the  fteam  of  water  at  172°, 
and  alfo  the  elafticity  of  the  vapour  of  ether  at  jS**. 

Table  of  the  Force  of  Vapour  from  Water  m  every  tem- 
perature, from  llwl  of  Congelation  of  Mercury,  or  ofP 
belaw  Zero  of  Fahrenheit,  to  325"'f. 
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90  . 

91  . 

92  ■ 

93  • 

94  ■ 

95  ■ 
96. 

97  • 
98. 

99  ■ 

00  ■ 

01  . 

02  . 

03  • 

04  . 

05  ■ 

06  . 
07 
08 
09 
10 
n 
12 

13 
14 
15 
16 

17 
18 

'9 

20 

21 

22 

23 
24 
25 
26 

27- 
28 

29 
30 
31 
32 
33 
34 


.28 
■32 

.40 

•44 
.48 

■SI 

•63 
.68 

•74 
.80 
.86 
.92 
.98 

2.C4 
2.1 1 
2.18 

2^25 
2.32 

2-39 

2.46 

2^53 
2.60 
2.68 
2.76 
2.84 
2.92 
3.00 
3.06 
3.16 
3-25 
3-33 
3-42 

3-59 

3-79 
3-89 
4.00 
4.11 
4.22 
4-34 
4-47 
4  60 

4-73 


4.86 
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Force       of 

Tempc-     Vap.     in 

r.ture.     inches  of 

Mercury. 


.89 1 


Force       of 

Tcnipe-      Vap.     in 

r.ture.      inches  of 

IMercury. 


190' 

191 

192 

'93 
194 

'95 


19.00 
19.4 


196  — 

197 

198 


'99 

200  — 

201  

202  

203 

204  

20  c 


19.86 

20.77 
Z  1.22 
2  1.68 
22.13 
22.69 
23.16 
23.64 
24.12 
Z4.61 
25.10 
25.61 
26.1  3 
26.66 
27.20 

27-74 
28.29 
28.S4 
29.41 

30.00 


206 

207    

208 

209 

2  10    

21  I 

21  2    


213 
214 

^I? 
216 

217 
218 
219 
220 
221 
222 

224 

226 

227 

28 

229 

230 

23' 

232 

33 
234 
23V 
236 

237 
238 

239 

240 

241 
242 
-43  ■ 


.  30.60 
31.21 
31.83 
32.46 

33-09 
33-72 
34-35 
34-99 
35-63 
36-25 
36.88 

37-53 
38.20 
38.89 

39-59 
40.30 

4 1 .0  2 

4'-7S 
42.49 

43-24 
44.00 
44.78 
45-5^ 

4'''-39 
47.20 
48.02 
48.84 
49.67 
50.50 

5'-34 
52.18 


Force       of 

Fempe-       V.ip.     in 

ratuie.      inclies  of 

Mercuiy. 


244  _ 

245  — 

246  — 

247  — 

248  _ 

249  — 

250  _ 

251  _ 

252  _ 

253  — 

254  — 

255  — 

256  — 

257  _ 

258  _ 

259  _ 

260  

261  

262  

263  

264  

265  

16^   _ 

267  — 

268  _ 

269  

270  

271  _ 

272  _ 

273  — 

274  — 

275  — 

276  

277  — 

278  __ 

279  _ 

280  _ 

281  _ 

282  _ 

283  _ 

284  _ 

285  _ 

286  _ 

287  

288  _ 

289  _ 

290  

-9'  — 

292  

293  — 

294  — 

295  — 

296  

297  — 

298  


-  53-^3 

-  53-88 

-  54-68 

-  55-54 

-  56.42 

-  57-3' 

-  58.21 

-  59.12 

-  60.05 

-  61.00 

-  61.92 
_  62.85 

-  63.76 

-  64.82 

-  65.78 

-  66.75 

-  67-73 
_  68.72 

-  69.72 

-  70-73 
-71.74 

-  72-76 

-  73-77 

-  74-79 

-  75-80 
_  76.82 

-  77-85 
_  78.89 

-  79-94 
_  80.98 
_  82.01 

-  83.13 

-  84.35 

-  S5.47 
_  86.50 

-  87-63 

-  88.75 
_  89.87 

-  90-99 
_  92.11 

-  93-23 

-  94  35 

-  95-48 
_  96.64 
_  97-8o 
_  98.96 

_100.1i 

_I0!.28 

-102.45 
-'03-63 

.104.80 

-105.97 
-107.14 
.108.31 

.109.48 


Force       of 

Terope-      Vap.     i" 

ralure.      inriies  of 

Mercury 


Force       of 

Tempe-      Vap.     in 

rature.      inches  of 

Merrury. 


299° 

300  • 

301  . 
302. 
303  • 
304 
305. 
306  ■ 
"307  ■ 


110.64! 
•111.81 
•112.98 

II4.I5 

115-32 

■  •  '6.50 
117.68 

•118.86 

■  110.03 


308°- 

309- 
310- 

3"  - 
312- 

3'3  - 
3'4- 
^'5- 
316- 


121. aoi 
■122.37' 

■123-53, 
■  '24.69 

•  1 25.85 
127.00 

•  128.15 

•  129.29 
•'30-43 


Force      of 

Tempe-     Vap.     in 

rature.      inches  of 

Mercury. 


317° 
318 

3'9^ 

320. 

321 

322 
323' 
324- 
325' 


■»3'-57 
•  132.72 

'33-86 

.135.0c 

136.14 

137.28 

.138.42 

■I39-56 

.130.70 
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Sect.  III.    Of  the  Motion  of  Caloric. 

1.  It  appears  that  the  motion  of  caloric,   ■when  it  is  Veloci'tv  of 
not   interrupted,  is   equal   in  velocity  to  that  of  light,  caloric 
When  therefore  it  is  emitted  by  one  body,  it  moves  on  equal  to 
with  this  velocity  till  it  is  received  by  another.  This  has'*"*'  ^^ 
been  called  the  tranfmijfion  or  radiation  of  heat.     This  ^^ 
radiation   or   feparation  of  heat  from  any  body,   arifes  Radiaie<I. 
from  the  force  with  which  it  is  connedled  with   that 

body  being   diminillied  ;   that  is,  when  a  greater  quan- 
tity of  caloric  is  accumulated  in   that   body  than  it  can 
contain.     The    experiments  of  Dr  Herfchel  fhew,  that  RefraAed 
heat   is  radiated,  refrafted   and   reflcifled,  in  the  fame       243 
manner   as   light.     The   reflexion   of  caloric  has   alfoand  rcflccft- 
been  proved  by  the  e.\periments  of  Mr  Pi6tet  formerly  ^''- 
mentioned.      Eut    caloric    is    communicated   froni   one 
body  to  anoth.er  by  direiil  contaft  of  thefe  bodies. 

2.  It   is  well  kno\\Ti  that  a  cold  body  brought  into  is 
contaft  with  a  warm   body,  in  a  certain   time   becomes  nicated  by 
hot;  but  this  does  not  take  place  inftantaneoufly  ;  and '^°'**"^-. 
the  time  necelTary  for  one  body  to  receive  caloric  from 
another,  or  for  the  different  parts  of  the  fame  body  to 
acquire   the  fame  temperature,  varies  according  to  the 
nature   and   Hate   of  thefe   bodies.     This  is  called  the 
condiifltng  power  of  bodies. 

3.  But   as   different    bodies   have    di.Terent    degrees 
of   affinity    for    caloric,    or    contain    different    propor- 
tions  of   it,    it    muft    be    feparated    or   abforbed  with 
greater  or  lefs  facility.     The   motion  of  caloric   there-  .M„te  ta 
fore,    hi  thefe   different    circumftances,   will    be   confi-  pidly  in 
derably  varied  in  its  celerity.     This  roay  be   proved  fon"-' l-^^- 
by  direft   e.-iperiment.     If  one   e.vtremity  of  two  fub-'*''  ' 
fiances  of  different  properties,  a.s,  for  inllaiice,  a  rod  of 
iron  and  another  of  wood,  be  put  into  the  tire, •and  the 
hand  biought  into  contatl  with  the  other  e\trcmitv,  the 
rod  of  iron  will  foon  be  heated  too  much  for  the  hand 
to   bear,  while  the   rod  of  wood  will  not  have  it.-i  tem- 
perature greatly  increafed.     This  iliews,  that  there  i-> 
a  fmaller  quantity  of  caloric  carried  through  the  \vood  ; 
or,  in  other  words,  the  iron  is  a  better  conduflor  that 
the  wood. 

4.  All   folid   bodies   are   conduftors  of  caloric 
they    poffefs    this    power    in     very    different    degrees,  duc^ors, 
'i'hofe  bodies   which   conduft   caloric    with    facility  are 
called   good  conduflors,   but   thofe   through   wliich    it 

paffe*; 
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Bad  con- 
du(flors. 
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Their  ufe. 
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Metals  the 
beft  con- 
dutlors. 


*  yourn.  a; 


150 
Conducing 
power  of 
woods. 

f  Annal.  de 
Chim-  vol. 
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pafles  with  difficulty  or  very  flowly,  are  faid  to  be  bad 
conduiftors.  The  motion  of  caloric  from  one  body 
to  another,  or  through  the  fame  body,  is  not  altoge- 
ther in  proportion  to  their  denfities,  as  might  be  fup- 
pofed  from  the  inftance  of  the  communication  of  calo- 
ric through  wood  and  iron,  juft  mentioned.  Calo- 
ric is  condufted  very  flowly  through  a  more  porous 
fubflance,  fuch  as  a  mafs  of  cork,  of  wool,  of  feathers, 
or  furs.  It  is  on  account  of  the  (loivnefs  with  ^vhich 
heat  is  conduced  in  thefe  fubftances,  that  fom.e  of  them 
are  employed  in  the  colder  feafons  of  the  year,  or  in 
cold  countries,  as  materials  for  clothing.  The  heat 
being  flowly  condu6Ted  through  fuch  fubflanccs,  they 
prevent  the  heat  of  the  body  from  being  diflipatcd,  or 
cut  off  the  communication  between  the  ivarm  body  and 
the  cold  air.  And  thus  ■(ve  fee  a  wife  provifion  of  na- 
ture, in  furnilhing  all  animals  which  are  inhabitants  of 
the  colder  regions  of  the  earth,  with  a  thick  covering 
of  fur  or  feathers.  According  to  the  experiments  of 
Count  Rumiord,  the  conducing  power  of  tur,  feathers, 
filk,  and  wool,  dirainilhes  in  proportion  to  the  fineneis 
of  their  texture. 

Metallic  fubftances  are  the  bell  conduflors  of  calo- 
ric ;  but  among  the  metals  it  would  appear  that  there 
is  confiderable  variety  in  their  condufting  po^ver,  and 
this  is  not  in  proportion  to  their  denfity,  as  appears 
from  the  experiments  of  Dr  Ingenhoufz  on  the  follow- 
ing metals,  which  are  fet  do^^^l  in  the  order  of  their 
conducting  power  *. 

Silver, 

Gold, 

Copper, 

Im, 

Platina, 

Iron, 

Steel, 

Lead, 

A  fet  of  experiments  were  made  on  the  conducing 
po;ver  of  different  woods,  by  Profeflbr  Mayer  of  Er- 
langen,  of  which  the  following  are  the  refults,  compar- 
ed with  the  conducing  power  of  water  f . 


W  ater. 

1 0.0 

Ebony, 

21.7 

Crab  apple, 
Alh, 

27.4 
-38.0 

Beech, 

32.1 

Hornbeam, 

32-3 

Plum  tree, 

32-5 

Female  oak, 

32.6 

Pear  tree, 

il-^ 

Birch, 
Oak, 

34-1 
36.3 

Pitch  pine, 
Alder. 
Pine,  ' 

37-5 
38-4 
38.6 

Fir, 
Lime  tree, 

38-9 
39-0 

4  Il'd.  vol. 
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The  experiments  of  Guyton  fliew,  that  the  condui^ing 
power  of  charcoal  is  to  that  of  fine  fand  nearly  in  the 
proportion  of  2  to  3  J.  • 

5.  Fluid  bodies,   as  well  as   folids,  are  conduiflors  of 


caloric  ;  but  they  are  found  to   conduct  it  fo  ilowl}',     Caloifr. 
that  it  was   at   firll  fuppofed,  they  did   not  poffefs  this  v 

power  at  all  ;  that  is,  that  the  caloric  was  not  conduc5t--pi  'j^' 
cd  from  particle  to  particle  in  liuids,  fimilar  to  whatcondviilor;- 
happens  in  lolid  bodies.  This  opinion  feeraed  to  be  fup- 
ported  by  the  nature  and  conlfitutioii  of  tluid*^,  in  wliich 
the  particles  have  free  motion  among  each  other,  fo 
that  when  one  fet  of  particles  acquire  an  additionil 
quantity  of  caloric,  their  fpecific  gravity  is  necefiarily 
diminiflied,  and  they  naturally  change  place  -inth  thofe 
other  particles  of  the  fluid  which  ha\-e  been  lefs  heat- 
ed and  are  confequently  heavier.  'J'hefe  different  ap- 
pearances ^vhich  -svere  obferved  in  the  heating  of  fluids 
led  Count  Rumford,  ivho  made  many  ingenious  expe- 
riments on  this  fubjeft,  to  conclude,  that  fluids  are 
heated,  or  conduft  caloric,  in  a  different  manner  from 
folids.  In  a  fpirit  of  wine  thermometer,  which  was 
placed  in  a  window  to  cool,  he  obferved  the  fluid  in 
the  tube  in  rapid  motion.  There  were  two  currents 
going  in  different  direftions,  the  one  afcending,  and 
the  other  delcending.  The  defcending  current  oc- 
cupied the  fides  of  the  tube,  and  the  afcending  current 
the  middle.  The  currents  were  owing  to  the  change 
in  the  fpecific  gravity  of  the  particles,  ivhich  being 
heated  became  lighter,  and  rofe  to  the  top  ;  the  heavier 
particles  at  the  fame  time  defcending.  The  particles 
■which  afcended  having  reached  the  fides  or  top  of  the 
tube,  gave  out  their  caloric,  became  fpecifically 
hea\ier,  and  again  fell  to  the  bottom.  The  motion  of 
the  currents  was  confiderably  increafed  by  the  appli- 
cation of  a  cold  body  to  the  fides  of  the  tube.  The  - 
count  alfo  repeated  the  experiment  with  linfeed  oil, 
and  alfo  •(vith  water,  in  the  latter  of  which  he  diffolv- 
ed  potafh,  to  bring  its  fpecific  gravity  to  that  of  am- 
ber, fmall  pieces  of  which  he  introduced,  to  obfcrve 
the  currents  more  diflinflly.  I'hefe  experiments  were 
followed  with  the  fame  refult.  When  the  temperature 
was  increafed  or  diminilhed,  the  currents  \vere  fet  in 
motion,  and  only  ceafed  when  the  temperature  be- 
came equal  to  the  furroundlng  bodies. 

In  profecuting  this  fubjeft,  the  count  made  other 
experiments,  to  afcertain  how  far  the  heating  or  cool- 
ing of  fluids  is  affedled  by  a  difference  of  fluidity.  The 
thermometer  which  he  employed  in  thefe  experiments, 
has  a  copper  bulb  and  a  glafs  tube,  and  it  was  filled 
with  linfeed  oil.  This  was  placed  in  the  centre  of  a 
bra  Is  cylinder,  and  the  fpace  between  the  fides  of  the 
cylinder  and  the  themiometer,  was  0.25175.  The 
thermometer  being  fecured,  the  cylinder  was  filled 
with  2l76grs.  of  pure  water,  and  held  in  melting 
fnow,  till  the  thermometer  fell  to  3  2°.  It  v/as  then 
immerfed  in  boiling  water,  and  tlie  thermometer  role 
from  32"  to  200"  in  597".  The  caloric  which  laifed 
the  thermometer  muft  have  been  communicated  to  it 
through  the  water  In  the  cylinder.  The  experiment 
was  then  varied,  by  boiling  192  grs.  of  itarch  in  the 
water  in  the  cylinder.  The  thermometer  now  requir- 
ed I  109"  to  rife  from  32°  to  200°.  The  fame  experi- 
ment was  repeated  by  mixing  I92grs.  eider  down  with 
the  fame  quantity  of  water,  and  alfo  with  a  quantity  of 
flewed  apples.  The  refult  of  thefe  e.xperiments  will 
be  feen  in  the  following  tables  \ .  ^  Ru,nf„i, 
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Calojic. 


Time  ihe  Caloric  was  in  f>nffi"g  into  the  Thermometer. 


Temptra- 
ture. 

Tlirou^h 
ilie  Wjter 
and  Starch. 

Through  iht. 
Writer  and 
Eiderdown. 

Through 
ftewen 
Api'les. 

Through 

pure 
Water. 

Therm,  rof; 
from    3^° 
to  ioc°,  in 

Seconds. 
I  109 

Seconds. 

949 

Seconds. 
lC96r 

3ecoi-d5. 

597 

rherni.  roft 
Sc°,"  viz. 
r.om    Sc<^ 
to  Ii5c'',in 

34' 

269 

335 

172 

Time  the  Caloric  was  in  pajfing  out  of  the  Thermometer. 


Temiera- 
ture. 

Through 
tht;  W  aiec 
nd  Starch. 

Tlirough  llie 
Water  and 
liiderdown. 

Through 
dewed 
Apples. 

Through 

pure 

Water. 

Theriti.    fei: 
IVom  20C^ 
to  40°  in 

Second?. 
1548 

Seconds. 
J54I 

Seconds 
1749? 

Seconds. 
103 

Therm,    fell 
So°,    vi/. 
from  ibo" 
to  Sc°,  i! 

468 

4fo 

520 

277 

»  Vol.  iv. 

P-  5r9- 
f  Ibid,  oc- 
tavo, vol.  i. 
p.  165. 
}  Vol.  V. 
P-  373- 
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The  fubflances  which  were  added  to  the  water  in 
thefe  experimenti,  by  dirainilhing  its  tluidity,  had  the 
cffeft  of  retarding  the  internal  motions  or  currents  by 
which  the  caloric  is  condufted  through  fluids.  Thus, 
%vhen  ftarch  was  mi.xed  with  water,  it  required  nearly 
double  the  time  to  raife  the  thermometer  to  the  fame 
degree,  as  Avith  pure  water.  From  thefe,  and  from 
Ibme  other  experiments.  Count  Rumford  concluded, 
that  fluid  bodies  are  heated  in  a  different  manner  from 
folids  ;  that  caloric  is  not  communicated  through  fluids 
from  particle  to  particle,  but  that  all  the  particles  in- 
dividually come  in  contacl;  with  the  heating  body,  and 
this  is  fuppofed  to  be  the  caufe  of  the  currents  which 
are  obferved  during  the  heating  of  fluids. 

5.  Fluids  no  doubt  acquire  great  part  of  their  tem- 
perature in  this  manner  •,  but  it  has  been  clearly  proved 
by  the  e.vperiments  of  others,  that  they  are  alfo  con- 
du6lors  of  caloric  exaftly  the  fame  way  as  lolid  bodies, 
but  in  an  inferior  degree.  This  has  been  eftablifhed 
in  the  moft  fatisfaclory  manner  by  the  experiments 
of  Dr  Thorafon  *  and  Mr  Murray  f ,  which  tvere 
publillied  in  Nicholfon's  Journal ;  and  alfo  by  ano- 
ther fet  of  experiments  by  Pvir  Dalton,  which  ivere 
publiflied  in  the  Manchefter  Memoirs  %.  By  thefe  ex- 
periments it  is  demonflrated,  that  fluids  conducl  calo- 
ric from  the  furface  downwards ;  which  could  not  be 
the  cafe,  were  it  only  communicated  through  them  by 
the  afcending  currents  of  particles,  in  the  wav  Couiit 
Rumford  fuppofed  :  but  they  are  worle  condutlors  of 
caloric  than  folids ;  that  is,  it  paflcs  through  them 
much  more  flowly. 

Sect.  IV.  Of  the  DisTKiB'uTiotf  of  CALot.ic. 

If    a    number    of    bodies    be    expo.fed    to    diilerent 
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temperatures,  and  then  be  all  placed  in  the  fame  tem-    Caloric. 

peraturc,    or   brought    into    contact    with    each  other,  ' 

they    acquire    in    a    certain    time    the    fame    tempera-       ,^, 

ture.     Tl;us,    if   one    body   be   raifcd   to  the  tempera- All  l>cdies 

tare  of  200°,   another  to  that  of    too",   and   a  third  to  acquire  the 

the   temperature  of  63°;   and  if  thefe  three  bodies  be '^"'*  "■'"." 
,        ,  .  ^  ,  fool  11  •    J-     .       ■    peratutc  in 

placed  m  the  temperature  ot  80  ,   they  all  uidicate,  ni  ||^g  ^^^^ 

a  (hort  time,  the  fame  temperatttre.  The  bodies  which  medium, 
■were  at  the  temperature  of  2oo*  and  100°  are  reduced 
to  83*,  and  the  temperature  of  the  body  at  60°  rifes 
to  the  fame.  This  is  called  the  dljlribution,  or  the 
equilibrium  of  caloric.  To  ivhatever  degree  bodies 
are  heated  or  cooled,  tliey  all  acquire  in  time,  the 
temperature  of  the  lurrounding  medium,  as  it  is  indi- 
cated by  tiic  thermometer.  It  may  therefore  be  re- 
ceived as  a  general  law,  that  all  bodies  which  commu- 
nicate freely  with  each  other,  and  are  fuhjeB  to  no  mc- 
qualitij  of  external  aHion,  acquire  the  fame  tempera- 
ture. _  .254 

1.  Bodies  are  deprived  of  caloric,  not  only  by  radia- Radiation 
tion  from  their   furfaces,   but   it   is    alfo   conducled   by  "t=t  the  fole 
thofe  bodies  with  which  the  heated  body  comes  in  con-'^'"  ?  ° 
taifl,   and  this  depends  greatly  on  the  nature  of  the  fur- 
rounding  cold   body.     The    experiments   of   Profeflbr 

Picket  and  Count  Rumford,  hotvever,  fliew,  that  ra- 
diation is  not  the  only  caufe.  By  thofe  of  the  former 
it  appeared,  that  hot  bodies  fufpended  in  the  vacuum 
of  an  air-pump,  cooled  more  flowly  than  in  the  open 
air  ;  and  by  thofe  of  the  latter,  tb.e  cooling  was  Hill 
flower  in  the  Torricellian  vacuimi.  2^^ 

2.  The  time  requilite  for  the  heating  or  cooling  of  Good  con- 
bodies  depends  much  on  their  conducing  power.      A''"'^'*°''' 

fubflance  which  is  a  good  conductor  of  caloric  cools      . ,, 

1  •  11       1  J    -i  -n/r  rapidJv. 

much  more  rapidly  than  a  bad  conduttor.      Mercury 

and  water  heated  to  the  fame  temperature  cool  in  very 

different  times  j    the  mercury  cools    more  than  twice 

as  fall  as  the  water  in  the  fame  circumftances.     The 

time  of   the  cooling  of  fluids  has  been  conlidered  as 

nearly  in  the  inverfe  ratio  of  their  conducling  pov.er.  ^  g 

3.  This  equal  diflribution   of  caloric  was  attempted Diftribu- 

to   be    explained   by   Boerhaave,  Mufchenbroeck,  and  tion  of  ca- 

others,  by  fup'Jofim-  that  there  is  an  equ^il  quantity  of '"''"^  **" 

1     ■      ■  °   1  r  :  t  1  -1    .plained  by 

caloric  in  every  equal  meaiure   01  tpace,  however  that  v.      .  „,  ' 

fpace  might  be  filled  up  with  different  bodies,  and  thatjr^^ 
thefe  bodies  floated,  as  it  were,  in  this  caloric.  From 
this  equal  diflribution  of  caloric  in  fpace,  they  con- 
cluded that  there  was  an  equal  quantity  of  caloric  in 
all  bodies,  becaufe,  whatever  was  the  denilty  or  diffi:r- 
ent  circumftances  of  bodies,  they  always  indicated  the 
fame  temperature  to  the  thermometer.  A  cubic  foot 
of  gold,  and  a  cubic  foot  of  air,  according  to  this 
theory,  contained  the  fame  quantity  of  caloric.  '57  ' 

Profeflbr  Piftet  gave  another  explanation  of  this^"''-"^" 
phenomenon.  He  fuppofe'd  that  the  accumulation  of 
caloric  in  a  body  increafed  the  repulflve  force  between 
its  particles,  by  the  diminuti<m  of  the  diflance  between 
them.  By  the  aclion  of  this  repulflve  force,  the  par- 
ticles are  driven  oflf  in  all  direflions.  'Jhis  repulfion 
continues  to  acl  till  it  is  oppofed  by  .-.  ne^v  force,  which 
is  the  force  of  repulfion  between  the  particles  of  cale- 
ric  feparated  from  another  body  ;  and,  till  thefe  two 
forces  acquire  the  fame  intenfitv,  the  particles  of  calo- 
ric conthiue  to  feparate  from  the  hotter  body.  When 
the  two  forces  are  balanced,  the  bodies  are  of  the 
fame   temperature.     Thus,   if  two  bodies  of  different 

tempcratuicL; 
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temperatures  are  brouglit  into  conta£l  with  each  other, 
the  repulfive  force  of  the  particles  of  caloric  in  the 
liotter  body  is  the  greateft,  and  therefore  the  particles 
lend  to  feparate  from  each  other  ;  but  the  repulfion 
between  the  particles  of  the  colder  body  being  lefs, 
they  come  nearer  each  other.  The  caloric  from  the 
hotter  body  continues  to  feparate,  and  to  enter  the 
colder  body,  till  the  two  forces  exaftly  balance  each 
other,  and  then  the  temperature  is  the  fame  *.  But 
this  theory,  with  all  its  fimplicity  and  ingenuity,  be- 
ing unfatisfaflory  in  accounting  for  the  equilibrium  of 
temperature,  has  been  given  up,  even  by  its  author. 

4.  Another  theory  has  been  propofed  by  M.  Pre- 
volt,  profeffor  of  philofophy  at  Geneva.  "  Accullom- 
ed,"  fays  he,  "  for  a  long  time,  to  confider  this  fub- 
jecl  in  a  different  view  from  -ivhat  had  been  foi-merly 
taken  of  it,  I  endeavoured  to  draw  the  attention  of 
naturalifts  to  this  inveftigationj  in  a  memoir  on  the 
equilibrium  of  caloric  f,  and  in  my  refcarche!  on  healX- 
In  thefe  works,  I  believe  it  was  firft  propofed  to  fub- 
ftitute  a  moveable  equilibrium  in  place  of  the  immove- 
able equilibrium,  the  exilfence  of  which  had  been  ge- 
nerally admitted. 

"  On  this  hypothefis,  it  it  is  equally  eafy  and  fatisfac- 
tory  to  account  for  the  xetleftion  of  cold,  as  for  that 
of  heat.  I  confider  it  indeed  a  charafterillic  of  its 
truth ;  for  thefe  two  fafts  being  of  the  fame  kind,  the 
theory  that  will  account  for  the  one,  is  applicable  to 
the  other.  Before  I  proceed  to  ftate  in  a  few  words 
the  principle  of  this  theory,  I  may  premife,  that  I  had 
the  fatisfaftion  of  feeing  it  adopted  by  M.  Piftet  and 
others,  ivho  are  well  qualified  to  judge  of  it. 

"  Caloric  is  a  difcrete,  agitated  fluid  :  each  particle 
of  free  caloric  moves  with  iramenfe  velocity  ;  one  par- 
ticle moves  in  one  direction,  and  another  particle 
moves  in  another,  fo  that  a  heated  body  gives  out  ca- 
lorific rays  in  all  direftions  ;  and  thefe  particles  are  fo 
far  feparated  from  each  other,  that  two  or  more  cur- 
rents may  crofs  each  other,  as  is  the  cafe  with  light, 
■without  mutual  difturbance  in  their  courfe.  Conceiving 
this  to  be  the  conftitution  of  caloric,  if  we  fuppofe  two 
contiguous  fpaces  in  which  it  abounds,  there  will  be 
continual  changes  between  thefe  fpaces.  If  in  the  two 
fpaces  caloric  abounds  equally,  the  exchanges  will  be 
equal ;  there  will  be  an  equilibrium.  If  one  of  the 
fpaces  contain  more  caloric  than  the  other,  the  ex- 
changes will  be  unequal.  The  cooleft  will  receive 
more  particles  of  caloric  than  it  gives  out,  and-  after  a 
fufficient  time,  the  continual  repetition  of  thefe  changes 
will  reftore  the  equilibrium  J . 

"  From  thefe  principles  may  be  deduced  all  the 
laws  of  the  increafe  and  diminution  of  temperature. 
Let  us  fuppofe  a  body  placed  in  a  medium  hotter  than 
itfelf,  and  that  this  medium  has  a  conftant  tempera- 
ture. We  may  confider  the  caloric  of  the  medium  as 
compofed  of  two  parts,  the  one  equal  to  that  of  the 
body,  and  the  other  equal  to  the  difference  of  the  two. 
With  regard  to  the  firft,  the  exchanges  are  equal ;  be- 
tiveen  the  body  and  the  medium  there  is  an  equili- 
brium. The  excefs  of  the  heat  of  the  medium  may 
then  only  be  confidered ;  and  relatively  to  this  excefs 
the  body  is  abfolutely  cold.  Let  us  fuppofe  that  in 
one  fecond  the  body  receives  -^  of  this  caloric  ;  at  the 
end  of  the  firft  fecond  the  excefs  v.ill  be  no  more  than 
■fig ;  the  7^  of  this  new  excefs  will   pafs  into  the  body 
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during  the  next  fecond  ;  and  tiie  excefs  will  be  re-  Calur.'c. 
duced  to  -Ta  of  -^o  5  ''"'^  '"  purfuing  this,  at  the  end  of  '~~~v— ■ 
the  third  fecond,  the  excels  will  be  Ci'o)',  and  fo  on  ; 
fo  tliat,  conformably  to  the  obferved  laiv,  the  times  in- 
creafe in  arithmetical  progreftion,  and  the  differences 
dccreafe  in  geometrical  progreffion.  In  the  fame  way 
may  be  eafily  deduced  the  law  of  the  cooling  of 
a  body  placed  in  a  medium  colder  than  itfelf.  And 
thus  the  true  theory  of  heat,  founded  on  fafts  totally 
different  from  thofe  by  which  Richmann  eftablilhed 
this  law,  neceffarily  leads  us  to  it  *. 


*  PHI. 

Tranf. 

ISC2. 

P-44V 


Sect.  V.  Of  the  ^jntitt  of  Caloric  in  Bodies. 

We  have  now  treated  in  the  former  feftions  of  the 
effe^s  of  caloric,  of  its  motion,  and  of  its  diffufion  in 
bodies ;  we  are  next  to  confider  the  quantity  of  calo- 
ric which  thefe  bodies  contain.  This  fubjecl  has  occu- 
pied the  attention  and  fpeculations  of  many  philofo- 
phers.  In  thefe  fpeculations,  two  objedls  %vere  kept 
in  view,  the  one  to  afcertain  the  whole  quantity  of  ca- 
loric -ivhich  a  body  contains,  and  the  other  the  quan- 
tity of  caloric  neceffary  to  raife  different  bodies  to  the 
fame  temperature.  This  laft  is  ufually  called  f/iecifc 
caloric, 

1.  Of  Specific  Caloric. 

1.  If  one  lb.  of  water  at  the  temperature  of  100°  be       ^^° 
mixed  with  another  lb.  of  water  at  the  temperature  of^^P'^'""^ 
50°,  they  will  very  foon  acquire  the  iame  temperature, 

which  will  be  the  mean  of  the  two  temperatures.  The 
pound  of  water  at  100°  will  give  out  25*,  and  the 
pound  of  water  at  50°  will  receive  25*,  which  brings 
both  to  the  temperature  of  75". 

2.  But  if  we  take  one  pound  of  water  at  igo°,  and 
one  pound  of  mercury  at  50°,  the  temperature,  after 
mixing  the  water  and  the  mercury,  will  not  be  75"^, 
the  medium  temperature  in  the  former  cafe.  On  the 
contrary,  when  the  mixture  is  made,  the  temperature 
will  be  found  to  be  88°.  The  water,  therefore,  has 
loft  only  12°,  and  the  mercury  has  gained  38°.  If 
this  experiment  be  reverfed,  and  one  pound  of  water 
at  50°  be  mixed  with  a  pound  of  mercury  at  100,  the 
temfTerature  of  the  mixture  wiU  be  found  to  be  only 
62°;  fo  that  in  this  cafe  the  mercury  has  given  out 
38°,  and  the  water  has  received  only  12°.  In  this 
experiment,  therefore,  it  appears  clearly,  that  different 
quantities  of  caloric  are  neceffary  to  increafe  or  dimi- 
nifli  the  temperature  of  different  bodies ;  for,  the  quan- 
tity of  caloric  which  raifes  water  1 2*,  raifes  mercury 
no  lefs  than  38°.  This  quantity  of  caloric  which  bo- 
dies require  to  raife  them  to  the  fame  temperature,  is 
called  fpecifc  caloric. 

3.  "  It  was  formerly  a  common  fuppofition,"  fays 
Dr  Black,  "  that  the  quantities  of  caloric  required  to 
increafe  the  heat  of  different  bodies  by  the  fame  nimi- 
ber  of  degrees,  were  directly  in  proportion  to  the  quan- 
tity of  matter  in  each  5  and,  therefore,  when  the  bo- 
dies were  of  equal  fize,  the  quantities  of  caloric  were 
in  proportion  to  their  denfity.  But  very  foon  after  I 
began  to  think  of  this  lubjeft,  in  the  year  1 760,  I 
perceived  that  this  opinion  was  a  miftake,  and  that  the 
quantities  of  heat  which  different  kinds  of  matter  muft 
receive,  to  reduce  them  to  an  equilibrium  with  one 
another,  or  to  raife  their  temperature  bv  an  equal  num- 
ber 
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Caloric,  ber  of  degrees,  are  not  in  proportion  to  the  quantity 
—"v  of  matter  in  each,  but  in  proportions  widely  different 
to  this,  and  for  which  no  general  principle  or  reafon 
can  yet  be  affigned  *."  This  difference  was  firfl:  point- 
ed out  by  Dr  Black,  which  he  ftates  in  the  above  ob- 
fervations,  and  he  dirtinguiflied  it  by  the  term  cnpaciiy 
of  bodies  for  heat.  Dr  Black's  metliod,  which  is  given 
by  ProfelTor  Robifon,  is  the  following. 

""  Dr  Black  ellimated  the  capacities,  by  mixing  the 
two  bodies  in  equal  maffes,  but  of  different  tempera- 
tures ;  and  then  Hated  their  capacities  as  inverfe/y  pro- 
portional to  tl:e  changes  of  temperature  of  each  by  the 
mixture.  Thus,  a  pound  of  gold,  of  the  temperature 
150°,  being  fuddenly  mixed  with  a  pound  of  water,  of 
the  temperature  50°,  raifes  it  to  ^^°  nearly  :  There- 
fore the  capacity  of  gold  is  to  that  of  an  equal  weight 
of  water  as  5  to  95,  or  as  i  to  19  j  for  the  gold  lofes 
95°,  and  the  water  gains  5*. 

"  It  will  be  moft  convenient  to  compare  all  bodies 
with  water,  and  to  exprefs  the  capacity  of  water  by 
unity,  or  to  call  it  i.  Let  the  quantity  of  the  water  be 
W,  and  its  temperature  w.  Let  the  quantity  of  the 
other  body  be  B,  and  its  temperature  b.  Let  the  tem- 
perature of  the  mixture  be  m.     The  capacity  of  B  is 


W  X  m — w 
-&Xb—m  ' 


or  when  the  water  has  been  the  hotter  of 
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the  two,  the  capacity  of  B  is 

Bx?" — b 

words,  multiply  the  weight  of  the  water  by  its  change 
of  temperature.  Do  the  fame  for  the  other  fubflance. 
Divide  the  firfl  produB  by  the  fecond.  The  quotient  is 
the  capacity  of  the  other  fubfiance^  that  of  water  being 
.  accounted  1  f  (p)." 

4.  This  fubjeft  was  ftill  farther  profecuted  by  other 
philofophers,  particularly  by  Dr  Ir\-ine  of  Glafgow, 
Dr  Crawford  of  London,  and  Profeffor  Wilcke  of 
Stockholm. 

The  method  which  was  employed  by  Dr  Crawford 
was  fimilar  to  that  of  Dr  Black.  Two  fubftances 
^\■hich  were  of  different  temperatures,  ivere  uniformly 
mixed  •,  the  change  of  temperature  produced  on  each 
was  obferved,  and  this  was  confidered  as  inverfely  pro- 
portional to  its  fpecific  caloric. 

Mr  Wilcke  has  afcertained  the  fpecific  caloric  of 
many  metals,  by  a  fet  of  very  ingenious  experiments, 
which  were  conduced  in  the  folloiving  manner.  The 
metal  which  was  the  fubjefl  of  the  experiment,  was 
firft  accurately  iveighed.  The  quantity  employed  was 
generally  a  pound.     It  was  then  fufpended  by  a  thread. 
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plunged  into  a  veffel  of  tin  pl;ite  filled  with  bulling 
water,  and  allowed  to  remain  till  it  reached  u  certain 
temperature  indicated  by  the  thermometer.  A  quan- 
tity of  water  at  the  temperature  of  32°,  exaftly  equal 
in  weight  to  the  metal,  was  put  into  another  veffel  of 
tin  plate.  The  metal  was  then  iinmerfed  in  this  vef- 
fel, and  fufpended  in  it  lo  as  to  be  kept  free  from  the 
fides  and  bottom.  The  temperature,  at  the  moment 
when  the  metal  and  ^vater  ivere  reduced  to  the  fame, 
was  obferved.  The  fpecific  caloric  of  the  matter  was 
then  deduced  by  calculation  from  the  change  of  tem- 
perature. He  firfl  calculated  what  the  temperature 
would  have  been,  if  a  quantity  of  ivater  of  equal  weight 
with  the  metal,  and  of  the  fame  temperature,  had  been 
added  to  the  ice-cold  water.  Tlie  following  is  the 
procefs. 

Let  M  be  a  quantity  of  water  at  the  temperature  C, 
m  another  quantity  at  the  temperature  c,  and  let  their 
common  temperature  after  mixture  be  x;  according  to  a 

rule  demoivftrated  long  ago  by  Richman,  .vr::  -;r-r-' -. 

^    ^       ^  '  M-\.M 

In  the  prefent  cafe  the  quantities  of  water  are  equal, 

therefore  M  and  m  are  each  ::z  l  j    C,  the  temperature 

of  the   ice-cold   water,   zr  3 2  :    therefore  ■  ^^  - —  z: 

^  M-f-OT 

^ .    Now  c  is  the  temperature  of  the  metal 


The 


fore  if  32  be  added  to  the  temperature  of  the  metal, 
and  the  whole  be  divided  by  2,  the  quotient  will  ex- 
prefs the  temperature  of  the  mixture,  if  an  equal  weight 
of  water  with  the  metal,  and  of  the  fame  temperature 
with  it,  had  been  added  to  the  ice-cold  water  inftead  of 
the  metal. 

He  then  calculated  what  the  temperature  of  the  mix- 
ture would  have  been,  if  inftead  of  the  metal,  a  quan- 
tity of  water  of  the  fame  temperature  with  it,  and 
equal  to  the  metal  in  bulk,  had  been  added  to  the  ice- 
cold  water.  As  the  weights  of  the  ice-cold  water  and 
the  metal  are  equal,  their  volumes  are  inverfely  as 
their  fpecific  gravities.  Therefore  the  volume  of  ice- 
cold  water  is  to  a  quantity  of  hot  water  equal  in 
volume  to  the  metal,  as  the  fpecific  gravity  of  the  me- 
tal to  that  of  the  water.  Let  M  =r  volume  of  cold 
water,  m  =:  volume  of  hot  water,  g  rr  fpecific  gravity 
of  the    metal,     1  3:  fpecific  gravity  of  water ;    then 

M 
m  :  M  :  :  i  ig;  hence  m  = — =:(I\I  being  made  z=i) 

I' 
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(p)  "  Thefe  experiments  require  the  moft  fcrupulous  attention  to  many  circumftances  which  may  affeft  the 
refiUt.  I.  The  mixture  muft  be  made  in  a  very  extended  furface,  that  it  may  quickly  attain  the  medium  tem- 
perature. 2.  The  fluff  which  is  poured  into  the  other  ftiould  have  the  teniperature  of  the  room,  that  no  change 
may  happen  in  the  pouring  it  out  of  its  containing  veffel.  3.  The  effed  of  the  veffel  in  which  the  mixture  is  - 
made  muft  be  confidered.  4.  Lefs  chance  of  error  will  be  incurred  \vhen  the  fubftances  are  of  equal  bulk. 
5.  The  change  of  temperature  of  the  mixture,  during  a  few  fucceffive  moments,  muft  be  obferved,  in  order  to 
obtain  the  real  temperature  at  the  beginning.  6.  No  fubftances  iliould  be  mixed  which  produce  any  change  of 
temperature  by  their  chemical  action,  or  which  change  their  temperature,  if  mixed  when  of  the  fame  tempera- 
ture. 7.  Each  fubftance  muft  be  compared  in  a  variety  of  temperatures,  left  the  ratio  of  the  capacities  ftiould  be 
different  in  different  temperatures. 

"  When  all  thefe   circumftances  have  been  duly  attended  to^  we  obtain  the  mcafure  of  the  capacities  of  differ- 
ent fubftances  for  heat."     Black''s  LeB,  v.  i.  p.  506.  ' 
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Subflituting    this    value    of   >n    in   the    formula, 


MC +  ".'(-_ 


in  which  M  =  l  and  C : 


Therefore    if   the    fpecific  gravity  of 


M  +  «    -■•'  .3^.  --ill 

the  metal  be  multiplied  by  32,  and  the  temperature 
of  the  metal  be  added,  and  the  funi  be  divided  by  the 
fpecific  gravity  of  the  metal  -|-  l ,  the  quotient  will  e.^:- 
prefs  the  temperature  to  which  the  ice-cold  water 
would  be  raifed  by  adding  to  it  a  volume  of  water 
equal  to  that  of  the  metal,  and  of  the  fame  tempera- 
ture with  it. 

He  then  calculated  how  much  water  at  the  tempera- 
ture of  the  metal  it  would  take  to  raife  the  ice-cold 
water  the  fame  number  of  degrees  which  the  metal 
had  raifed  it.  Let  the  temperature  to  which  the  metal 
had  raifed.the  ice-cold  water  be  =N,  if  in  the  formula 
MC+«c_ 

^ q  2 

will  bem iV-     Therefore  if  from  the  temperature 

c — N 

to  which  the  ice-cold  water  was  raifed  by  the  metal 
32  be  fubtrafted,  and  if  from  the  temperature  of  the 
metal  be  fubtradted  the  temperature  to  which  it  raifed 
the  water,  and  the  firft  remainder  be  divided  by  the 
laft,  the  quotient  toII  exprefs  the  quantity  of  water  of 


:  .V,  X  be  made  —  N,  M  =  i ,  C  =  3  2, 


the  temperature  of  the  metal  Tvhich  would  have  raifed    C.iloric. 
the  ice-cold  water  the  fame  number  of  degrees  that  the  ""^"V"" 

metal  did. 


J^J  2  2 

Now ^  exprelTes  the  fpecific  calo 


of  the 


tal,  that  of  water  being  =  t.  For  (negletling  the 
fmall  difference  occafioned  by  the  difference  of  tempera- 
ture) the  ^ve!ght  and  \'olume  of  the  ice-cold  water  are 
to  the  weight  and  volume  of  the  hot  water  as   i  to 

N— —  5  2 

'  -    and  the  number  of  particles  of  water  in  each 


But  the  metal  is  equal  in 
it  muft  therefore  contain 
therefore   the  quantity  of 


c— N 

are  in  the  fame  proportion. 

iveight  to  the  ice-cold  water, 

as  many  particles   of  matter 

matter  \x\  the  metal  muft  be  to  that  in  the  hot  water 

N 3  2 

as  I  to  — .     But  they  gave   out  the  fame  quantity 

of  caloric  ;  which,  being  divided  equally  among  their 
particles,  gives  to  each  particle  a  quantity  of  caloric 
inverfely  as  the  bulks  of  the  metal  and  water  5  that  is, 
the  fpecific  caloric  of  the  water  is  to  that  of  the  metal 
N— S2^   ^ 

as  1  to — .;:t-(i<!- 

It  will  noiv  be  proper  to  give  a  fpecimen  or  tivo  of 
his  experiments,  and  the  calculations  fouinied  on  them,  - 
as  above  defcribed. 


Gold.     Specific  Gravity  19.040. 


Num- 
ber of 
experi- 
ments. 

Tempe- 
rature of 
the  me- 
tal. 

Temper, 
to  which 
the  metal 
railed  the 
water  at 

Temper,  to  which 
it  would  have  been 
raifed  by  a  quanti- 
ty of  water  equal 

m  weight  and 
heat  to  the  metal. 

Temper,  to  which 
it  would  Iiavebtcn 
raifed  by  vi  ater 
equal  in  bulk  and 
temperature  to  the 
metal. 

Denominator  of 
the  fraction 

32                            .V 

N— jj 
the  numerator 
being  i. 

I 

163.4° 

38.3° 

97-7° 

38-555° 

19-857 

2 

144-5 

37-4 

88.25 

37-58 

19-833 

3 

127.4 

36.5 

79-7 

36.68 

20.500 

4 
5 

118.4 

36.0J 

75.2 

36-'5 

20-333 

103. 1 

35-6 

65-75 

35-42 

18.750 

6 

^i. 

34-45 

(>l-S 

35.06 

19.000 

Mean  19.712 


Lead. 


(r)  All  thefe  formulas  have  been  altered  to  make  them  correfpond  with  Fahrenheit's  thermometer.  They 
are  a  good  deal  fimpler  when  the  experiments  are  made  with  Celfius's  thermometer,  as  Mr  Wllcke  did.  In  it 
the  freezing  pomt  is  lero  ;  and  confequently  inftead  of  3  2  in  the  formula,  o  is  always  fubftituted. 


Caloric. 


CHEMISTRY. 

Lead.     S/feciJic  Gravity  1 1 .456. 


Num- 
ber of 
experi- 
ments. 

I 

Tempe- 
rature of 
the  me- 
tal. 

Temper, 
to  which 
the  me- 
tal raifed 
the  \\'^~ 
ter  at 
3^°- 

Temper,  to  which 
the  water  would 
have  been  raifed 
by  a  quantity  of 
water  equal  in 
wsight  and  heat 
lo  the  metal. 

Temper,  to  which 
the  water  would 
have  been  raifed 
■ly  water  equal  in 
hu'k  and  tempera- 
ture to  the  metal. 

Denominstorof 
the  fracliun. 

I 

f— N 
N— 32 

186.8 

38-3 

109.4 

44-425 

23-571 

2 

181.40 

37-85 

106.7 

43-473 

24-538 

3 

165.2 

374 

98.6 

42.692 

23.666 

4 

5 

163.4 

37-4 

97-7 

42.548 

23-333 

136.4 

36-5 

84.2 

40-344 

22.200 

6 

'31 

36.05 

81.5 

39-947 

24.700 

7 

126.5 

36.05 

79-2  5 

39-585 

22-333 

8 

107.6 

yy'^s 

69.8 

38-339 

23.000 

9 

94.1 

34-7 

63.05 

36.985 

22.000 

Mean  23.515 


».i.  314. 


264 
lavoifier' 
mefbod. 


It  is  heedlefs  to  add,  tliat  the  laft  column  marks  the 
9enominator  of  the  fpecific  caloric  of  the  metal  -,  the 
numerator  being  always  1 ,  and  the  fpecific  calowc  of 
water  being  i.     Thus   the   fpecific   caloric   of  gold  is 

.     In  exa£lly  the   fame  manner,  and  by  takin? 

19.712  1  J  i, 

a  mean  of  a  number  of  experiments  at  different  tempe- 
ratures, did  Mr  M'^Ilcke  afcertain  the  fpecific  caloric  of 

' '  a  number  of  other  bodies.  * 

5.  With  the  fame  \'iew,  to  afcertain  the  fpecific  ca- 
loric of  bodies,  a  fimple  and  ingenious  apparatus  was 
contrived  by  Lavoifier  and  La  Place.  This  inftrument 
is  called  a  ca/orimeler,  or  meafurer  of  heat.  Its  prin- 
ciples and  conftruction  are  the  following : 

'  "  If,  after  having  cooled,  fays  Lavoifier,  any  body 
to  the  freezing  point,  it  be  expoled  in  an  atmofphere 
of  88.25°  ^^^  body  win  gradually  become  heated, 
from  the  furface  inwards,  till  at  laft  it  acquire  the 
fame  temperature  with  the  furrounding  air.  But,  if  a 
piece  of  ice  be  placed  in  the  fame  iituation,  the  cir- 
cimiftances  are  quite  different  ;  it  does  not  approach 
in  the  fmalleft  degree  towards  the  temperature  of  the 
circumambient  air,  but  remains  conllantly  at  32°,  or 
the  temperature  of  melting  ice,  till  the  laft  portion  of 
■ice  be  completely  melted. 

"  This  phenomenon  is  readily  explained  ;  a',  to  melt 
ice,  or  reduce  it  to  water,  it  requires  to  be  combined 
with  a  certain  portion  of  caloric,  the  whole  caloric  at- 
trafted  from  the  furroimding  bodies,  is  arrefted  or  fix- 
ed at  the  furface  or  e.xtcrnal  layer  of  ice  which  it  is 
employed  to  diffolve,  and  combines  with  it  to  form 
water ;  the  next  quantity  of  caloric  combines  with  the 
fecond  layer  to  dilTolve  it  into  water,  and  fo  on  fuc- 
ceffiveljf  till  tlie  whole  ice  be  diffolved,  or  con%'erted 


into  water,  by  combination  with  caloric  ;  the  very  lift 
atom  ftill  remaining  at  its  former  temperature,  becaufe 
the  caloric  could  never  penetrate  fo  far,  while  any 
intermediate  ice  remained  to  melt,  or  to  combine 
with. 

"  Upon  thefe  principles,  if  we  conceive  a  hollow 
fphere  of  ice  at  the  temperature  of  3  2°  placed  in  an 
atmofphere  of  54.5°,  and  containing  a  fubftance  at  any 
degree  of  temperature  above  freezing  -,  it  follows, 
That  the  heat  of  the  external  atmofphere  cannot  pene- 
trate into  the  internal  hollo->v  of  the  fphere  of  ice  ; 
and,  That  the  heat  of  the  body  which  is  placed  in 
the  hoUow  of  the  fphere  cannot  penetrate  outwards  be- 
yond it,  but  will  be  flopped  at  the  internal  furface,  be- 
ing continually  employed  to  melt  fucceflive  layers  of 
ice,  until  the  temperature  of  the  body  be  reduced  to 
32°  by  having  all  its  fuperabundant  caloric  above  that 
temperature  carried  off  to  melt  the  ice.  If  the  whole 
water,  formed  within  the  fphere  of  ice  during  the  re- 
duftion  of  the  temperature  of  the  included  body  ta 
32°,  be  carefully  coUefted,  the  weight  of  the  water 
will  be  exaClly  proportional  to  the  quantity  of  caloric 
loft  by  the  body,  in  pafling  from  its  original  tempera- 
ture to  that  of  melting  ice  ;  for  it  is  evident  that  a 
double  quantity  of  caloric  would  have  melted  twice 
the  qiwntity  of  ice.  Hence  the  quantity  of  ice  melted 
is  a  visry  exaft  meafure  of  the  proportional  quantity  of 
caloric  employed  tol  produce  that  effeft,  and  confe- 
quently  of  the  quantity  loft  by  the  only  fubitance  that 
could  polhbly  have  fupplied  it. 

"  I  have  made  this  fuppofition,  of  what  would  take 

place  in  a  hollow  fphere  of   ice,    for  the    purpofe   of 

more  readily  explaining  the  method  ufed  in  this  fpecies 

of  experiment,  wliich  ^vas  firft  conceived  by  M.  de  la 

3  O   2  Place, 
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Place.  It  would  be  difficult  to  procure  fucli  fpheres  of 
ice,  and  inconvenient  to  make  ule  of  them  when  got ; 
but,  by  means  of  the  following  apparatus,  we  have  re- 
medied that  defeft. 

"  The  calorimeter  is  reprefented  in  Plate  CXLII.  fig. 
2.  The  capacity  or  cavity  is  divided  into  three  parts, 
which,  for  better  diflinftion,  I  (liall  name  the  interi- 
or, middle,  and  external  cavities.  The  interior  cavi- 
*y  fffft  '"to  which  the  fubflances  fubmitted  to  ex- 
periment are  put,  is  compofed  of  a  grating  or  cage  of 
iron  wire,  fupported  by  feveral  iron  bars ;  its  open- 
ing or  mouth  LM,  is  covered  by  the  lid  HG,  fig.  3. 
which  is  compofed  of  the  fame  materials.  The  mid- 
dle cavity  ^  Zi  Z>  Z>,  fig.  2.  contains  the  ice  which  fur- 
rovmds  the  interior  cavity,  and  which  is  intended  to  be 
melted  by  tlie  caloric  of  the  fubftances  employed  in  the 
experiment.  The  ice  is  fupported  by  the  grate  m  tn 
at  the  bottom  of  the  cavity,  under  which  is  placed  the 
fieve  n  n. 

"  In.  proportion  as  the  ice  contained  in  the  middle 
cavity  is  melted,  by  the  caloric  difengaged  from  the 
body  placed  in  the  interior  cavity,  the  water  runs 
through  the  grate  and  fieve,  and  falls  through  the  conical 
fimnel  c  c  d,  fig.  2.  and  the  tube  x  y,  into  a  receiver. 
This  w.iter  may  be  retained  or  let  out  at  pleafure,  by 
means  of  the  llop-cock  u.  The  external  cavity  a  a  a  a, 
lig.  2.  is  filled  with  ice,  to  prevent  any  effeft  upon  the 
ice  in  the  middle  cavitv  from  the  heat  of  the  furround- 
ing  air,  and  the  water  produced  from  it  is  carried  off 
through  the  pipe  ST,  which  fliuts  by  means  of  the  ftop- 
cock  r.  The  whole  machine  is  covered  by  a  lid  made 
of  tin,  and  painted  with  oil  colour,  to  prevent  ruft. 

"  When  this  machine  is  employed,  the  middle  ca- 
vity b  b  h  h,  fig.  2.  and  the  lid  GH,  fig.  3.  of  tlie  in- 
terior cavity,  the  external  cavity  a  a  a  a,  fig.  2.  and 
the  lid  which  covers  the  whole,  are  all  filled  with  pound- 
ed ice,  well  rammed,  fo  that  no  void  fpaces  remain, 
and  the  ice  of  the  middle  cavity  is  allowed  to  drain. 
The  machine  is  then  opened,  and  the  fubftance 
fubmitted  to  experiment  being  placed  in  the  interior 
cavity,  it  is  inllantly  clofed.  After  \vaiting  till  the 
included  body  is  completely  cooled  to  the  freezing 
point,  and  the  whole  melted  ice  has  drained  from 
the  middle  cavity,  the  w-ater  coUefted  in  the  receiver 
is  accurately  iveighed.  The  weight  of  the  water  pro- 
duced during  the  experiment  is  an  exaft  meafure  of 
the  caloric  difengaged  during  the  cooling  of  the  in- 
cluded body,  as  this  fubftance  is  evidently  in  a  fimilar 
fituation  with  the  one  formerly  mentioned  as  included 
in  a  hollow  fphere  of  ice.  The  whole  caloric  difen- 
gaged from  the  included  body  is  flopped  by  the  ice  in 
the  middle  cavity,  and  that  ice  is  preforved  from  being 
affeRed  by  any  other  heat  by  means  of  the  ice  contain- 
ed in  the  cover  and  in  the  external  cavity.  Experi- 
ments of  this  kind  generally  laft  from  15  to  20  hours, 
bnt  they  are  fometimes  accelerated  by  covering  up  the 
fubftance  in  the  interior  cavity  with  well  drained  ice, 
which  haftens  its  cooling. 

"  It  is  abfolutely  requiflte  that  there  be  no  com- 
munication between  the  external  and  middle  cavities 
of  the  calorimeter,  otheru'ife  the  ice  melted  by  the  in- 
fluence of  the  furrounding  air,  in  the  external  cavity, 
would  mix  with  the  water  produced  from  the  ice  of 
the  middle  cavity,  which  would  no  longer  be  a  meafure 


of  the  caloric  loft  by  the  fubftance  fubmitted  to  experi-    Caloric, 
ment.  • 

"  When  the  temperature  of  the  atmofphere  is  only  a 
few  degrees  above  the  freezing  point,  its  heat  can 
hardly  reach  the  middle  cavity,  being  arrefted  by  the 
ice  of  the  cover,  and  of  the  external  cavity  ;  but,  if 
the  temperature  of  the  air  be  under  the  degree  of  freez- 
ing, it  might  cool  the  ice  contained  in  the  middle  ca- 
vity, by  cauling  the  ice  in  the  external  cavity  to  fall, 
in  the  firft  place,  below  32°.  It  is  therefore  effential 
that  this  experiment  be.  carried  on  in  a  temperature 
fomewhat  above  freezing  :  Hence,  in  time  of  froft,  the 
calorimeter  muft  be  kept  in  an  apartment  carefully 
heated.  It  is  likewife  neceflary  that  the  ice  employed  El""- 
be  not  under  3  2°,  for  which  purpofe  it  muft  be  pound-  ^'""■ 
ed,  and  fpread  out  thin  for  fome  time,  in  a  place  where 
the  temperature  is  higher. 

6.  Tables  of  the  fpecific  caloric  of  bodies  have  been 
given  by  Dr  Crawford,  Mr  Kirwan,  Bergman,  Ga- 
dolin,  and  Meyer.  The  following  are  the  refults  of 
their  inveftigations. 


Table  of  the  Specific  Caloric  of  varioas  Bodies,  that  of 
Water  being  =z  i  .0000. 


Bodies. 

Specific 
Gravity. 

Specific 
Caloric. 

I.  Gases. 

Hydrogen  gas 

0.000094 

2  1 .4000 

Oxygen  gas 

0.0034 

4.7490 

Common  air 

0.00122 

1.7900 

Carbonic  acid  gas 

0.00183 

1-04J9 

Steam 

1.5500 

Azotic  gas 

0.00120 

0.7036 

II.  Liquids. 

Water 

1. 0000 

1. 0000 

Carbonate  of  ammonia 

1.85 1 

Arterial  blood 

1.030 

Cows  milk 

1.0324 

0.9999 

Sulphuret  of  ammonia 

O.S18 

0.9940 

Venous  blood 

0.8928 

Solution  of  brown  fugar 

0.8600 

Nitric  acid 

0.844 

Sulphate  of  magnefia  i " 
Water              -              8j 

0.844 

Common  fait  1 1 
Water       -        8  J        ' 

0.832 

Nitre      \  1 
Water    8  J 

0.8167 

Muriate  of  ammonia   1 ' 
Water 

0.779 

Tartar      1      1 
Water  237.^3 

0.765 

Solution  of  potafti 

1.346 

0.759 

Sulphate  of  iron  T  1 
Water        -        2.53      " 

0-734 

Sulphate  of  foda  i   1 
Water        -        2.9  j 

0.728 

Oil  of  olives 

o-9»53 

C.710 

Ammonia 

0.997 

0.7080 

Tab  IS 
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Tabu  Continued. 


Bodies. 

Specific 

Specific 

Grav.ty. 

Caloric. 

Muriatic  acid 

1. 122 

0.6800 

Sulphuric  acid  4I 
Water          -     sS     ' 

0.6631 

Alum  I       1 

Water  4.45  J 

0.649 

Nitric  acid  9-j-' 
Lime            I 

O.6181 

Nitre    1 7 
Water  3  j 

0.646 

Alcohol 

0.8371 

0.6021 

Sulphuric  acid 

1.840 

0.5968 

Nitrous  acid 

1-355 

0.576 

Linfeed  oil 

0.9403 

0.528 

Spermaceti  oil 

0.5000 

Oil  of  turpentine 

0.9910 

0.472 

Vinegar 

0.3870 

Lime     9 
Water  16  J 

0-3346 

Mercury 

13.568 

0.3100 

Dillilled  vinegar 

0.1030 

in.  Solids. 

Ice 

0.9000 

Ox-hide  with  the  hair 

0.787 

Lungs  of  a  (heep 

0.769 

Lean  of  o.x-beef 

0.7400 

Pine 

0.408 

0.65 

Fir         -         -         - 

0.447 

0.60 

Lime 

0.408 

0.62 

Pitch-pine 

0.495 

0.58 

Apple  tree 

0.639 

0-57 

Alder 

0.484 

0-53 

Oak 

°-Si ' 

0.51 

Afh 

0.631 

0.51 

Crab-apple 

0.603 

0.50 

Rice 

0.5050 

Horfe  beans 

0.5020 

Duft  of  the  pine  tree    - 

0.5000 

Peafe 

0.4920 

Beech  ' 

0.692 

0.49 

Hornbeam 

0.690 

0.48 

Birch 

0.608 

0.48 

Wheat 

0.4770 

Elm 

0.646 

0.47 

Female  oak 

0668 

0.45 

Plum  tree 

0.687 

0.44 

Ebony 

1.054 

0.43 

Barley 

0.4310 

Oats 

0.4160 

Pitcoal 

0.2777 

Charcoal 

0.2631 

Chalk 

0.2564 

Ruft  of  iron 

0.2500 

V\"hite  oxide  of  antimony 

waflied 

0.2270 

Oxide  of  copper  nearly 

freed  from  air 

0.2272 

Quicklime 

0.2199 

Bodies. 


Stoneware 

Agate 

Cryftal 

Cinders 

Swedilh  glafs 

Adies  of  cinders 

Sulphur 

Flint  glafs 

Ruil  of  iron  nearly  freed 
from  air 

White  oxide  of  antimony 
ditto 

Allies  of  the  elm 

Oxide  of  zinc  nearly  free 
from  air 

Iron 

Brafs 

Copper 

Sheet  iron 

Oxide  of  lead  and  tin    - 

Gun -metal 

White  oxide  of  tin  near- 
ly free  from  air 

Zinc 

Allies  of  charcoal 

Silver  -  -     ^' 

Yellow  oxide  of  lead  nea 
ly  freed  from  air 

Tin 

Antimony 

Gold 

Lead 

BiiJnuth 


Sjjecifir 
Gravity. 


S()ecific 
Caloric. 


2.648 
3,189? 

2.386 

1.99 

3-3293 


7.876 
8.358 

8.784 


7->54 


10.001 


7.380 

6.107 

19.040 

11.456 

9.861 


0.195 

0.195 

0.1929 

0.1923 

0.187 

0.1885 

0.183 

0.174 

0.1666 

0.1666 

0.1402 

0.1369 

0.1264 

0.1141 

0.1121 

0.1099 

0.102 

0.1 100 

0.0990 
0.0981 
0.0909 
0.082 

0.0680 

0.0661 

0.-637 

0.050 

0.0424 

0.043 


2.  Of  the  ABSOLUTE  Q^tTANTixy  of  Caloric. 

I.  Such  then  are  the  different  raethwds  which  have 
deen  propofed,  to  afcertain  the  relative  quantities  of  ca- 
loric which  are  neceffary  to  reduce  bodies  to  the  fame 
temperature.  Attempts  have  alfo  been  made  to  dif- 
cover  the  temperature  of  abfolute  privation,  and  thus 
to  afcertain  the  whole  quantity  of  caloric  which  a  body 
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The  firft  attempt  made  with   this  view,  was  by  the  Dr  Irvine'3 
late  Dr   Irvine  of  Glafgow.     The  theorem  which  he™^''""'- 
invented   to   afcertain   the   real  zero,   or    the    abfolute 
quantity  of  caloric  which  a  body   contains,   is   founded 
on  the  uniformity  of  the  fpecific  caloric  of  bodies    at       iC-j 
all  temperatures.     And  taking  it  for  granted  that  the  founded  on 
fpecific  caloric  of  bodies  is  always  the  fame  whatever '''5  ""'fo''- 
be  the  temperature,  the  whole  quantity,  or  the  abfolute'""^, 
quantity,  will   be   proportional  to  the  fpecific  caloric,  j^jj^ 
Having  difcovered  the  ratio   between  the  abfolute  ca- 
lorics of  bodies,  and  the  difference  between  two  abfo- 
lute calorics,  the  whole  quantity  in  any  body  might  be 
found  by  calculation.     But  either   the   data   on   which 
the   theorem   proceeds    are  wrong,  or  the  experiments 
which  have  been  made  vnxh  the  view  of  applying  it  to 
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tlie  eftimation  of  the  abfolute  quantity  of  caloric  have 
been  very  inaccurately  conduced,  the  refults  varying 
fo  much  from  each  other.  According  to  Dr  Irvine's 
oun  experiments  and  calculation,  the  real  zero  with 
regard  to  ice  would  be  1 228°  below  0°  ;  but  according 
to  Dr  Cra^vford's  it  is  1 500°.  Mr  Kirwan  makes  it 
1318^  below  0°  in  a  comparifon  of  the  fpecific  caloric 
of  water  and  ice.  Lavoifier  and  La  Place  fix  it  at 
3426°  below  o",  from  the  refult  of  experiments  on  a 
mixture  of  ^vater  and  quicklime.  But  in  other  experi- 
ments by  the  fame  philofophers,  there  is  a  great  varia- 
tion in  the  refult.  Four  parts  of  fulphuric  acid,  and 
three  parts  of  water,  mixed  together,  give  a  refult  for 
the  real  zero  equal  to  7260°  below  0°  ;  and  four  parts 
ot  fulphuric  acid,  and  five  of  -water,  give  it  only  equal 
to  2598°  below  0°.  Profeflbr  Robifon,  fpeaking  of 
the  fpecific  and  abfolute  quantities  of  heat  in  bodies 
being  fuppofed  to  be  proportional,  obferves  that  "  this 
oi>inion  is  juft,  only  on  the  fuppofition  that  the  mea- 
fures,  obtained  by  experiments  and  calculation,  are  con- 
ftantly  tbe  fame,  whatever  the  temperatures  may  be 
in  which  the  experiments  are  made.  Dr  Irvine's  in- 
genious method  of  difcovering  the  temperature  of  ab- 
lolute  privation,  evidently  prefuppofes  this  conftancy 
of  fpecific  heat ;  or,  if  they  are  not  conftant,  it  fup- 
pofes  that  we  know  the  whole  law  of  variation.  Now 
both  of  thefe  afllimptions'aie  highly  improbable.  In 
none  of  the  progrelTions  of  natiftal  operations  that  we 
are  acquainted  with  do  we  find  this  conllancy.  It  is 
much  more  analogous  to  other  phenomena,  to  fuppofe 
that,  in  the  temperatures  near  to  that  of  abfolute  pri- 
vation, the  quantities  of  heat  necefl'arv  for  producing 
equal  elevation  gradually  diminilh,  and  this,  perhaps, 
without  end,  like  the  diftance  of  the  hyperbola  from  its 
aflymptote.  It  is  equally  probable  that  the  law  of  di- 
minution may  be  different  in  different  fubftances.  This 
inll  caufe  the  meaiures  of  fpecific  heats  to  change  their 
proportions  continually  ;  and  therefore  the  fpecific  ca- 
pacities obferved  in  temperatures,  all  of  which  are  far 
removed  from  that  ot  the  entire  abfence  of  heat,  give 
us  no  means  of  obtaining  the  proportions  of  the  accu- 
mulated fum  of  all  the  heats  which  have  been  received 
into  the  iubilances.  It  follows  from  this,  that  even  al- 
though it  lliould  be  granted  to  Dr  Irvine,  that  the 
heat  which  emerges,  in  mixing  vitriolic  acid  and  -wa- 
ter, or  in  the  freezing  of  water,  is  the  difference  be- 
tween the  abfolute  heat  of  the  mixture,  or  the  ice,  and 
the  abfolute  heats  of  the  fubftances  before  mixture,  or 
of  the  ^vater  before  freezing,  ftiU  we  cannot  afcertain 
thofe  abfolute  heats,  or  the  temperature  of  no  heat. 

Accordingly,  it  appears  that  it  has  been  only  in  a 
very  few  cafes  that  Dr  Irvine  found  a  tolerable  coin- 
cidence ot  his  determination  of  this  extreme  cold  ;  and 
the  determination  by  means  of  mixtures  differed  enor- 
moullv  from  thofe  obtained  bv  means  of  congelation  ; 
and  IliU  more  trom  thofe  obtained  by  means  of  the  c-on- 
deniation  of  vapour*." 

2.  Mr  Dalton  has  propofed  another  hypothefis  for 
determining  the  real  zero,  or  the  abfolute  quantity  of 
caloric  hi  bodies.  He  obferves  that  the  remarkable 
faft  of  the  quantity  of  expanfion  of  elaliic  tluids  being 
the  fame  in  the  fame  circumilances,  ihews,  that  it  de- 
pends folcly  upon  heat  :  "  whereas  the  expanfion  in  fo- 
lid  and  liquid  bodies  feeras  to  depend  upon  an  adiufl- 
mcnX  of  the  two  oppofite  forces  of  heat   and  chemical 
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affinity,  the  one  a  conftant  force  in  the  fame  tempAa-  Caloric, 
ture,  the  other  a  variable  one,  according  to  the  nature  '~'~'v~~- 
of  the  body  ;  hence  the  unequal  expanfion  of  fuch 
bodies.  It  feems  therefore  that  general  laws  refpeft- 
ing  the  abfolute  quantity  and  the  nature  of  heat,  are 
more  likely  to  be  derived  from  elaflic  tluids  than  from 
other  fubftances. 

In  order  to  explain  the  manner  in  which  elaftic 
fluids  expand  by  heat,  let  us  affume  an  hypothefis  that 
the  repulfive  force  of  each  particle  is  exactly  propor- 
tional to  the  whole  quantity  of  heat  combined  with  it, 
or  in  other  words  to  its  temperature  reckoned  from  the 
point  of  total  privation  :  then,  fince  the  diameter  of 
each  particle's  fphere  of  influence  is  as  the  cube 
root  of  the  fpace  occupied  by  the  mafs,  we  (hall  have 


V^iooo  :  ^1235  (10  :  II,  nearly)  :  :  the  abfolute 
quantity  of  heat  in  air  of  5  5°  :  the  abfolute  quantity 
in  air  of  212°.  This  gives  the  point  of  total  privation 
of  heat,  or  abfolute  cold,  at  1547°  below  the  point  at 
which  \\-ater  freezes.  Dr  Crawford  deduces  the  fsid 
point,  by  a  method  wholly  different,  to  be  1532".  So 
near  a  coincidence  is  certainly  more  than  fortuitous. 

The  only  objedion  I  fee  to  this  hypothefis  is,  that 
it  neceffarily  requires  the  augmentation  of  elaftic  fluids 
for  a  given  quantity  of  heat  to  be  greater  in  the  higher 
temperatures  than  in  the  lower,  becaule  the  cubes  of  a 
feries  of  numbers  in  arithmetical  progrefTion  differ 
more  the  larger  the  numbers  or  roots :  but  it  lias  juft 
been  fliew  that  in  faft  an  augmentaUon  of  a  contrary- 
kind  is  obferved.  This  refers  us  to  the  confideration 
whether  the  mercurial  thermometer  is  an  accurate 
meafure  of  the  increments  of  heat  :  if  it  be,  the  hypo- 
thefis fails ;  but  if  equal  increments  of  heat  caufe  a 
greater  expanfion  in  mercury  in  tlie  higher  than  in 
tlie  louver  temperatures,  and  that  in  a  fmall  degree, 
the  faft  noticed  above,  inftead  of  being  an  objeftion, 
^vill  corroborate  the  hypothefis.  Dr  Crawford  deter- 
mines the  expanfions  of  mercury  to  be  very  nearly  in 
proportion  to  the  increments  of  heat :  M.  de  Luc 
makes  them  to  be  lefs  for  a  given  quantity  of  heat  in 
the  lower  than  in  the  higher  part  of  the  fcale  ;  and  in 
a  ratio  that  agrees  with  this  hypothefis.  Now  as 
every  other  liquid  we  are  acquainted  ^vith  is  found  to 
expand  more  in  the  higher  than  in  the  lower  tempera- 
tures J  analogy  is  in  favour  of  the  conclufions  of  De 
Luc,  that  mercury  does  the  fame."  March- 

The  different  methods  which  have  been  propofed  Mnn.^  v. 
by  philofophers  to  determine  the  real  zero,  or  the  ab-  °'" 
folute  quanrity  of  caloric  in  bodies,  and  the  want  of 
coincidence  betiveen  the  refults  of  tlie  experiments  and 
calculations,  founded  on  thefe  methods,  ftiew  us  at 
leaft,  that  the  fubjecl  is  attended  with  great  difficulty 
and  uncertainty.  Perhaps  the  prcfent  ftate  of  our 
knowledge  does  not  fumilli  us  with  the  means  of  re- 
moving the  difficulty.  Some  fortunate  difcovery  is 
ftill  needed,  to  guide  oiu-  fteps  in  the  folution  of  this 
problem.  570 

3i  Having  thus  confidered  the  relative  and  abfo-*-°''''' 
lute  quanrities  of  caloric  in  bodies,  and  the  methods 
'.vhich  have  been  propofed  for  afcertaining  thefe  quan- 
tities, it  may  be  necelTary  to  ftate  in  ^vhat  fenfe,  or 
with  what  limitations,  the  term  co/d  is  to  be  employed. 
When  ive  leave  a  room  at  the  temperature  of  60°,  and 
go  into  the  air  in  a  froftj'  day  at  the  temperature  of 
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3  2°,  we  fay  that  it  is  cold  ;  or  when  the  hand  is  held 
in  water  at  the  temperature  of  loo*  for  a  few  minutes, 
and  then  fuddciily  plunged  into  water  at  the  tempera- 
ture of  40°,  the  latter  is  faid  to  be  cold.  This,  how- 
ever, is  merely  an  expreffion  of  the  fenlation  excited 
in  the  body,  which  depends  folely  on  the  abllraclion 
of  its  heat.  This  may  be  proved  by  the  tolkiwing  ex- 
periment. If  three  quantities  of  water  are  taken,  the 
firil  at  the  temperature  of  32°,  the  fecond  at  the  tem- 
perature of  50°,  and  the  third  at  the  temperature 
of  100°.  Immerfe  the  right  hand  into  the  water 
at  the  temperature  of  100  ,  and  the  left  into  the 
water  at  the  temperature  of  32°.  Let  them  remain 
for  a  minute,  and  then  fuddenly  plunge  both  hands 
into  the  water  at  the  iratermediate  temperature  of  jo°  ; 
the  right  hand  mil  feel  cold,  and  the  left  hand  -ivarm  ; 
and  thus  dilferent  fenfations  are  produced  by  the  lame 
body  at  the  fame  time  and  at  the  fame  temperature. 
But  this  depends  entirely  on  the  previous  ftate  of  the 
hands,  and  on  the  abforption  or  abllraftion  ot  caloric  ; 
and  this  feeming  paradox  is  eafily  explained  by  what 
has  been  faid  on  the  equal  dirtribution  of  caloric. 
The  right  hand  which  was  placed  in  the  ■(vater  at  the 
temperature  of  100°  abforbed  caloric,  becaufe  the  tem- 
perature of  the  water  is  above  that  of  the  body.  This 
excites  the  fenfation  of  heat ;  but  when  the  iame  hand 
is  placed  in  the  water  at  the  temperature  of  50°  it  is 
deprived  of  caloric,  becaufe  the  furroiuiding  medium 
is  far  below  its  temperature ;  and  thus  the  fenfation  of 
cold  is  produced.  But  from  the  left  hand,  placed  in 
the  water  at  3  2°  caloric  is  abftrafted,  which  gives  the 
fenfation  of  cold,  and  the  fame  hand  placed  in  the  wa- 
ter at  50°  recives  caloric,  and  this  entering  the  body, 
excites  the  fenfation  of  heat. 

Thus  then,  the  tenn  co/i/  is  merely  expreffive  of  the 
relative  temperature  of  two  bodies.  In  common  lan- 
guage the  word  co/i/  is  fufficiently  intelligible  ;  but  in 
the  prefent  vie^v  of  the  doftrine  of  caloric,  it  can  have 
no  other  precife  meaning,  than  to  exprefs  the  abfence 
of  a  quantity  of  heat. 

Obferving  the  remaikable  effects  which  were  pro- 
duced on  tiuids  by  the  abftraflion  of  caloric,  it  is  not 
at  all  furprifing  that  the  phenomena  which  were  not 
obferved  ivith  great  accuracy,  ihould  be  afcribed  rather 
to  the  addition  of  fome  new  body,  than  to  the  ablfrac- 
tion  of  one  ivhich  was  formerly  in  combination. 
Hence  originated  the  hypothefis  which  fuppofed  the 
exiftence  of  the  frigorific  particles  of  Le  Mairan  and 
Mufchenbroeck,  which  prevailed  till  the  effeifis  of  ca- 
loric were  developed  by  the  diicoveries  of  modern  che- 
miftry.  They  were  led  to  this  hypothefis  of  the  en- 
trance of  extraneous  matter  into  water  when  it  is  con- 
verted from  the  fluid  into  the  folid  ftate,  from  obferv- 
ing the  increafe  of  bulk  ivhich  takes  place.  Thefe 
frigorific  particles,  to  which  all  the  effefts  of  cold  were 
afcribed,  it  was  imagined,  had  fome  relemblance  to  nitre. 
This  opinion  probably  arofe  from  the  circumftance  of  a 
great  degree  of  cold,  or  diminution  of  temperature,  being 
produced  by  diflblving  nitre  in  water.  The  frigorific 
particles  were  fuppofed  to  be  conftantly  floating  in  the 
air,  and  by  mixing  with  liquid  bodies,  as  water,  con- 
verted them  into  folids,  by  aifling  the  part  of  wedges, 
which  prevented  the  free  motion  of  the  particles  among 
each  other. 

The  experiments  of  Profeffor  Piiftet,  in  nhich  cold 
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feeras    to  be  reflefled,    flill  give  fome  fupport  to  this    Caloric 
opinion.     Two    concave    mirrors   of   tin  were    placed  "—— v— — ' 
at  the  dillance  of  10^  feet  from  each  other:  a  ghifsppi^^f^p^^ 
vefl'el    full    of    fnow   was    placed   in  the  focus  of   the  to  be  re- 
one,  and  an  air  thermometer  in  that  of  the  other.    The  tlcdied. 
thermometer  funk   feveral  degrees,  but  when  the  fnow 
was  removed,  it  rofe  again  ;  and  when  a  greater  degree 
of  cold  was  produced  on  the  fnow,  by  pouring  an  acid 
upon  it  which  diifolved  it  rapidly,  the  thermometer  fell 
feveral  degrees  lower.      At  firli  fight  it^  appears,   that 
cold   has  been  given  out  by  the  fnow,  and  this  cold  re- 
flected by  the  mirrors  occafioncd  the  fall  of  the  ther- 
mometer.    The  explanation  of  this  fift  is  not  \vithout 
dirticulty.     As  the  rays  of  caloric  are  emitted  bv  all 
furrounding  bodies,  the  temperature  of  the  thermometer      273 
is    probably  kept    up    by  fome    of   thefe    rays.     Sup--'^'^<^°"°"^'- 
pofe  when  the    thermometer    is    placed    in    the    focus  '"^' 
of   one    of   the    mirrors,    that    it    flands    at  the  fame 
temperature  that  it  would  do  when  brought  into  con- 
tai5l  with   any  other  of  the  furrounding  bodies  ;    and 
that    this    temperature  is  partly  oiving  to-»'ie  rays  of 
caloric  which  are  paflmg  off  from  thofe  bodies  :  if  then 
there  is  any  interruption  of  thefe  rays,  the  temperature 
of  that  body,  as  the  thermometer,  muft  be  diminiihed. 
This   is   probably  what  takes   place  when  the  tempera- 
ture of  the  thermometer  in  the  focus  of  one  of  the  mir- 
rors falls,  by  placing  a  cold   body  in   the  focus   of  the 
other.      To  make  this  a  little  plainer,  fuppofe  the  tem- 
perature of  the  thermometer  is  kept  up  by  100  rays  of 
caloric  ;  when  a  cold  body  is  placed  in  a  proper  fitua- 
tion,    as  in  the  focus  of  the  oppofite  mirror  ;    if   any 
number  of  thefe  rays  be  abforbed  by  the  cold  body,  it 
muft  confequently  fall  in  temperature. 

But  although  the  explanation  be  not  altogether  fa- 
tisfaftory,  it  aifords  no  proof  of  the  exiftence  of  frigo- 
rific particles.  Were  we  even  to  admit  this  hypothe- 
fis, it  would  not  probably  aflift  us  much  in  the  expla- 
nation. 274 

4.  Great  degrees  of  cold  are  produced,   bv  mixing  To  prodncs 
together  thofe  fubftances  which   dilfolve   rapidly.     The  S''"'  colrf. 
reafon  of  this  will  appear  by  recollefting  what  has  been 
faid   of  the   abforption   of  caloric   when  a  folid  body  is 
converted  into  a  fluid.      Mixtures  to  produce  artificial 
cold,  are  generally  made  of  the  neutral  falts  diflolved  in  ,  „,., 
water ;  of  diluted  acids  and  fome  of  the  neutral  falts  ;  ij-^^„r 
and  of  fnow  or  pounded  ice  with  lome  of  thefe  falts.  1705,0.270. 
A  great  number  of  experiments  were  made  upon  this  t  So  1,  p.  120. 
fubjecl  by  Mr  Walker  *  ;  alfo  by  Profeffor  Lowitz  oft-^""-"/' 
PeterlLurgh  f  ;    by   Fourcroy    and  Vauquelin  t ;    and  ^*™"  ^'''' 
by  Guyton  j.     The  following  table  exhibits  the  refults  j  mj^^ai' 
of  thefe  experiments.  sxix.  p  2S1. 

Table  of  Free%ing  Mixtures.  ^ 


Mixtures. 

Thermometer  (ink*. 

Part^. 
r  Muriate  of  ammonia    5 
I.  -J  Nitre          -          -           5 
(.Water          -          -       16 

From  50°  to  10° 

r  Muriate  of  ammonia    5 

3  Nitre         -         -           5 

^-   )  Sulphate  of  foda           8 

(.Water         -         -16 

From  50"  to  4° 

Ta3I.11' 


4^0 

Caloric. 
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Caloric 


Mixt-jres. 

Thermometer  finks. 

Part<. 

r  Nitrate  of  ammonia      i 

3-  |Wat8i-          -          -          I 

From  50°  to  4° 

r  Nitrate  of  ammonia        l 

4.  ■    Carbonate  of  foda           I 

(.Water          -          -          I 

From  50°  to  7° 

f  Sulphate  of  foda             3 
^'      Diluted  nitric  acid         2 

From  50°  to  3° 

r  Sulphate  of  foda            6 
^     1  Muriate  of  ammonia     4 
^•j  Nitre        _-_        _-          2 

l_  Diluted  nitric  acid        4 

From  50°  to  10" 

r  Sulphate  of  foda             6 

7.  •    Nitrate  of  ammonia      5 

(.Diluted  nitric  acid        4 

From  50°  to  14° 

Q     f  Phofphate  of  foda          9 
Diluted  nitric  acid         4 

From  50°  to  1 2° 

r  Phofphate  of  foda          9 

9.  <  Nitrate  of  ammonia       6 

(,  Diluted  nitric  acid         4 

From  50°  to  21° 

Sulphate  of  foda             8 
(^Muriatic  acid        -        5 

From  50°  to  0° 

f  Sulphate  of  foda             5 
Diluted  fulphuric  acid  4 

From  50°  to  3° 

Snow           -          -           I 
Common  fait          -         I 

From  52°  to  o* 

f  Snow  or  pounded  ice     2 
•'*       Common  fait          -         I 

From  0°  to  —  j° 

rSnow  or  pounded  ice     I 
3  Common  fait          -         5 
^*   J  Muriate  of  ammonia 
[_     and  nitre         -           5 

From— 5°  to —1 8° 

r  Snow  or  pounded  ice  i  2 

15.  ■    Common  fait          -        5 

(.Nitrate  of  ammonia      5 

From — 18°  to — 25° 

^     f  Snow  and  diluted  ni- 
16.  •        ,  •        -J 
trie  acid. 

From  0°  to  —46° 

("Potalh          -         -         4 
'"      Snow          .          .           3 

From  32°  to  —  51° 

r  Snow           -          -           2 

1 8.  ■    Diluted  fulphuric  acid  i 

t  Diluted  nitric  acid         i 

From  — 10°  to — 56" 

Mixtures. 

Thermometer  finks. 

l'.,rts 

Snow          -          -            I 

^'      Diluted  fulphuric  acid  1 

From  20°  to  — 60° 

f  Muriate  of  lime             ? 

20.-0                                    i 

1  bnaw          -          -           2 

From  32°  to  — 50° 

f  Muriate  of  lime             2 
\  Snow          .          .            I 

From  0°  to  — 66° 

C  Muriate  of  lime             3 

22.  •    ,,                                      ^ 

bnow          -          -           I 

From  — 40°  to  — 73° 

("  Diluted  fulphuric  acid  10 

2^.       ■        C                                         ^                                                Q 

-'     (^  onow          -          -            0 

From  — 68°  to  — 91° 

When  any  of  thefe  fubftances  are  to  be  employed  as  How  to  ufe 
freezing   mixtures,  the  falts  (hould   be  ufed   frefh  cry- the  freez- 
ftallized,  and   reduced  to  fine  powder  ;   and  it  will  per-  '"g  ">'»- 
haps  be  found  moft  convenient  to  obferve  the  propor-'"'"' 
tions  which  are  fet  down  in  the  table.     Suppofe  it  is 
wanted  to  produce  a  degree  of  artificial  cold  equal  to 
— 50°,  which   is  the  temperature  produced  from   32° 
by  the   20th  freezing  mixture.      The  fubftances  em- 
ployed,   namely,  the  muriate  of  lime  and  the  Tnoiv, 
muft  be   previoufly  cooled  down  to  the  temperature  of 
32°,   or  any  degree  below  it.     This  may  be  done  by 
placing  them  feparately  in  the  nth  freezing  mixture, 
the  fulphate  of  foda  and  diluted  fulphuric  acid,  which 
reduces  the  temperature  from    50°  to   3°;  or  in   the 
1 2th  freezing  mixture  of  fno^v  and  common  fait,  which 
reduces  the   temperature   from   32°  to  o.     The  mate- 
rials thus  cooled  down,  are  then  to  be  mixed  together 
as  quickly  as   poffible,   when,  if  the   experin  ent   fuc- 
ceed,  the  temperature  will  fall   from  3  2°  to —50°,  as 
in  the   20th  freezing  mixture.     The  veffels  which  are       ',7^ 
employed  for  thefe   procefles  fhould  be  very  thin,  and     ' 
made  of  the  beft  conduftors  of  heat.     Veffels  of  tin 
plate  anfwer  the  purpofe,   and  when   acids  are   to  be 
ufed,   they  may   be  lined  with  wax,  which   will  fecure 
them  fufliciently  againft  their  aftion-     They  Ihould  be 
of  no  larger  dimenfions  than  juft  to  contain  the  ma- 
terials. 

Sect.  VI.  Of  the  Sovrcis  of  Caloric. 

We  are  now  to  confider  the  means  by  which  caloric 
may  be  evolved,  or  rendered  fenfible.  This  is  a  fub- 
jeft  of  great  importance,  both  as  a  curious  inveftiga- 
tion,  and  as  a  ufeful  and  neceffary  application  in  che- 
miftry  and  the  arts  of  life.  According  to  the  differ- 
ent fources  from  which  caloric  is  derived,  or  the  means 
which  are  employed  for  its  evolution,  th^fe  may  be 
reckoned  five  in  number ;  namely,  percnflion,  fric- 
tion, mixture,  the  fun,  combuftion  :  and  we  (hall 
confider  them  in  the  order  in  which  they  have  been 
named. 
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^  -  Firft  Source  of  Caloric, 

PercuJJioti, 

The  produftion  of  heat  by  ftriking  together  flint 
and  fleel,  is  a  well  known  faft.  The  fame  thing  alio 
takes  place  when  many  other  hard  bodies  are  llruek 
againfl;  each  other.  Fires  are  frequently  kindled  by 
making  a  piece  of  iron  red-hot  by  percuflion,  which 
is  effefted  by  ftriking  it  fmartly  with  a  hammer.  In 
moll:  of  the  cafes  in  which  caloric  is  evolved  by  per- 
cuflion, this  evolution  is  afcribed  to  the  condenfation 
of  the  particles  of  the  body  Ifruck.  This  has  been 
obfer\'ed  to  take  place,  both  in  elaftic  fluids  and  li- 
quids. 

1 .  The  fudden  condenfation  of  air  alone,  has  been 
found  to  produce  a  change  of  feveral  degrees  in  the 
thennometer.  In  fome  experiments  by  Dr  Darwin, 
the  condenfed  air  from  an  air-gun,  thrown  on  the  bulb 
of  a  thermometer,  uniformly  funk  it  about  1".  This 
flicws  that  the  condenfed  air  had  given  out  fome  of  its 
caloric  ;  for  during  the  operation  of  condenfing  it,  the 
apparatus  became  lenfibly  hot  *. 

Mr  Dalton's  experiments  on  the  condenfation  and 
rarefaftion  of  air,  fhew  that  an  increafe  of  temperature 
of  50°  is  produced,  by  admitting  air  into  an  exhauft- 
ed  receiver ;  and  when  the  equilibrium  is  reftored  to 
condenfed  gir,  50°  of  cold  is  produced.  The  fudden- 
nefs  of  the  fall  and  rife  of  the  thermometer  is  very  re- 
markable in  thefe  cafes  ;  and  from  this  circumflance, 
Mr  Dalton  conjeftures,  that  the  real  change  of  tem- 
perature of  the  air  or  medium,  was  much  greater  than 
the  thermometer  indicated  j  but  that  the  inequality  ex- 
ifted  only  for  a  few  fecondsf.  From  thefe  exeriments, 
therefore,  it  appears  that  caloric  is  evolved  during 
the  condenfation,  and  abforbed  during  the  rarefaftion 
or  air. 

A  confiderable  rife  in  temperature  takes  place,  when 
different  gafes  unite  together,  and  are  condenfed.  Muria- 
tic acid  gas  and  ammoniacal  gas,  when  combined  toge- 
ther, form  a  folid  fait  ;  and  during  this  combination  a 
great  quantity  of  caloric  is  evolved. 

2.  To  the  fame  caufe  is  afcribed  the  caloric  which 
is  evolved  by  the  percuflion  of  hard  bodies.  This  is 
particularly  the  cafe  with  metallic  fubftances.  They 
acquire  a  confiderable  increafe  of  denfity  by  hammer- 
ing ;  and  during  this  procefs  ciloric  is  evolved.  A 
piece  of  iron,  it  has  been  obferved,  becomes  red-hot 
when  it  is  fmartly  ftruck  with  a  hammer  on  an  anvil  j 
and  it  acquires  a  confiderable  increafe  of  denfity.  Be- 
fore hammering  the  fpecific  gravity  of  iron  is  7.788  ; 
after  it  is  hammered  it  increafes  to  7.840.  In  fome 
other  metals  the  increafe  of  denfity  is  ftill  more  re- 
markable. Before  hammering,  platina  is  only  19.?; 
and  after  hammering,  its  fpecific  gravity  is  increafed 
to  23.0.  As  a  proof  that  the  heat  is  evolved  by  con- 
denfation, iron,  which  has  been  once  heated  by  ham- 
mering, cannot  be  fubjecled  to  the  fame  procefs  till  it 
has  been  again  expofed    to  heat.      It  has  become  fo 
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brittle  that  it  ilies  to   pieces  under  the  ftrokes  of  the    f^jloru. 
hammer.  " 

3.    It  is  perhaps  more  difficult  to  account  for  the  ^^-p  jc^^'i, , 
loric  and  light  which    are    emitted   by  incombuftiblej^^.Qjnffg^ 
fubftances;  as,  for  inllance,  in   the  cafe  of  two  quartz incombufli. 
ftones  ftruck  againlf  each  other,  which  has  been  already  bl  s  j^ivinjj 
alluded  to  in  treating  of  light.     The  particles  of  lhele°"'  ''*" 
bodies  which  were  ftruck  oft" by  percuflion,  are  found,  on  ^      j. 
examination,  to  be  in  a  ftatc  of  fufion ;  and  it  would  ap- 
pear that  this  is  a  cafe  in  which  light   and   caloric   are 
emitted  without  oxygen  having  any  Iharc  in  the  adlion, 
as  is  fuppofed  to  happen  in  all  cales  of  corabuftion. 

In  fome  oblervations   on  the  appearances   produced 
by  the  collifion  of  fteel  with  hard  bodies,  made  by  Mr 
Davy,  he  mentions   that    Mr  Hawklbee  Ihewed*,  tliat* />,';;,v: 
no  fparks  could  be  produced  in  vacua  ;  a   faint   light  Tmnf. 
was  only  perceived.     Mr  Davy  thinks  that  the   vivid™'-  '"'^"■• 
fparks  obtained  from  fteel  in  the  atmofphere,  are  owing?'  ^'  i" 
to  the  combination  of  the  fmall  abraded   and  heated 
metallic  particles  with  oxygen  ;  but  it  has  been  doubt- 
ed, he  obferves,    whether    the    faint   luminous  appear- 
ance, Avhen  the  experiment  is  made  in  vacuo,  be  owing 
to   the  light  produced  by  the  fracSture  and  abrafion  of 
the  particles  of  the  flint,  or  only  partly  to  this  caufe, 
and  partly  to  the  ignition  of  the  minute    filaments  fe- 
parated  from   the   fteel.     When  a  fine  and  thin  flint, 
which  is  eafily  broken,  is  ufed  for  the  collifion   in  va- 
cuo, the  light  is  more  vivid,  than  when  a  thick  one  is 
employed.     From  this  he   concludes  that  the  pai  tides 
of  fteel  are  rendered   luminous  in  confequence  of  com- 
buftion.      This   opinion  was  proved  by  the  following 
experiment. 

A  thin  piece  of  iron  pyrites  (fulphuret  of  iron)  was 
inferted  in  a  gun-lock  in  place  of  the  flint.  By  colli- 
fion in  the  atmofphere  it  gave  vivid  fparks,  chiefly 
white,  but  fometimes  mixed  with  a  few  red  fparks. 
The  fame  experiment  was  repeated  when  the  apparatus 
was  introduced  into  the  exhaufted  receiver  of  an  air- 
pump  •,  but  no  light  whatever  appeared.  iSi 

Mr   Davy   further  obferves,  that    bodies   which  be-^^PP"'*'''."' 
come  luminous  by  being  ftruck  or  rubbed   together   /;j°<^  electric. 
•vacuo,  under  water,  or  in  gales    that   do  not   contain 
oxygen  ;    fuch  bodies,  for  inllance,  as  fluate  and  carbo- 
nate of  lime,  filiceous  ftones,  glals,  fugar,  and  many  of 
the  compound  falts,   are  both  e\.£&.t\c%  per  fe  and  phof- 
phorefcent  fubftances ;  fo  that  the  flalhes  they  produce 
are    probably    occafioned,     partly    by    eleftricity     and 
partly  by  phofphorefcence.      In  fome  cafes,  however, 
by  the  collifion  of  very  hard,  ftony  bodies,  which  are 
bad  conduftors  of  heat,  there  may  be   an  adual  igni- 
tion of  the   particles.     This  feems  to  be  countenanced 
by  various   fafts.       Mr  T.  Wedgn-ood  found,  that  a 
piece  of  windo^v-glals,   when  brought  into  contaft  with 
a  revolving  wheel  of  grit,  became  red-hot  at  its  point 
of  friflion,  and  gave  off  luminous  particles,  which  were 
capable  of  inflaming  gunpowder   and  hydrogen  gas  f  ;t 'i^'''- '795" 
and  we  are   informed,  Mr  Davy  adds,   by  a  late  voy-P-4S- 
ager  (s),  tiiat  the    natives  of  Oonalallika  light  their 
fires   by  ftriking  together  two  pieces  of  quartz  over  dry 
3   P  grafs, 


(s)  Sauer's  account  of  this  fafl  is  the  following  :  "  I  obferved  in  all  the  huts  a  bafket  containing  two  large 
pieces  of  quartz,  a  large  piece  of  native  fulphur,  and  fome  dry  grafs  or  mofs.  This  ferves  them  in  kindling 
^res ;  for  which  purpofe  they  rub  the  native  fulphur  on  the  llpnts  over  the  dry  grafs,  ftrewed  lightly  with  a 
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grafs,  tlieir  fuvfaces  being  pre\ioufly  rubbed  with  ful- 
phur  *, 

Second  Source  of  Caloric, 

I  FriSIion. 

I.  xA  great  quantity  of  caloric  is  alfo  given  out  by 
friftion.  'i'he  intenfity  of  the  heat  produced  by  fric- 
tion depends  on  many  circumrtances,  and  varies  chicliy 
in  the  ratio  of  the  time  employed  and  the  nature  and 
furface  of  the  bodies  ^vhich  are  rubbed  together. 
When  the  bodies  rubbed  arc  combuliible,  as  two 
pieces  of  dry  wood,  they  may  be  inflamed  ;  but  when 
they  pollefs  corabuflibility  in  a  low  degree,  cr  are  al- 
together ir.combultible,  the  temperature  may  be  raifed 
fo  high  as  to  communicate  a  degree  of  heat  fuHicient 
to  fet  fire  to  combuliible  bodies.  Greater  difficulty 
iiill  attends  the  explanation  of  the  phenomena  of  tlie 
evolution  of  caloric  by  frirtion  than  by  the  percuflion 
of  hard,  inconrbuftible  bodies.  In  this  cafe  there  can 
be  no  increafe  of  denfity  by  the  friction  in  many  in- 
Ilances,  for  caloric  is  evolved  by  rubbing  together  two 
pieces  of  wood,  or  rubbing  the  hand  on  a  piece  of 
foft  cloth  where  increafe  of  denfity  can  fcarcely  be  fup- 
pofed.  Nor  can  the  increale  of  temperature  by  fric- 
tion be  accoimted  for  by  the  diminution  of  the  fpecific 
caloric  of  the  bodies  which  are  rubbed  together ;  for 
Count  Rumford,  who  made  fome  intereiling  experi- 
ments on  this  fubjeft,  could  not  dlfcover  any  change 
in  this  refpeft,  and  fuppofmg  that  this  change  had 
taken  place,  it  would  not  be  fufhciently  great  to  ac- 
count for  all  the  heat  produced.  In  one  of  thefe  ex- 
periments he  took  a  brafs  lix-pounder,  caft  folid,  and 
rouoh  as  it  came  from  the  foundery  ;  fixed  it  horizon- 
tally on  the  machine  fixed  for  boring,  and  cauled  its 
extremity  to  be  cut  off;  and  by  turning  round  the 
metal  in  that  part,  a  folid  cylinder  was  formed  7^  in- 
ches in  diameter,  and  q,"^  inches  long.  This  when 
finillied  remained  joined  to  the  red  of  the  metal  by  a 
fmall  cylindrical  neck  2-j-  inches  in  diameter,  and  2/^ 
inches  long.  This  fliort  cylinder  was  bored  with  a 
horizontal  borer  ufed  in  boiing  cannon.  Its  bore 
which  was  3^5  inches  in  diameter,  inltead  of  being 
continued  through  its  whole  length  g^^  inches,  was 
only  7t\-  inches  in  length,  A  folid  bottom  of  2/0 
inches  in  length  was  thus  left.  A  blunt  Ifeel  borer 
was  prefied  againlV  the  bottom  of  the  bore  of  the 
cylinder  with  a  force  equal  to  io,coo  lb.  avoirdupois  ; 
and  the  cylinder  was  turned  round  by  horfes  at  the 
rate  of  about  3  2  times  in  a  minute.  To  prevent  the 
dilupation  of  the  heat,  the  cylinder  was  covered  up 
with  thick  flannel.  At  the  beginning  of  the  experi- 
ment the  temperature  of  the  air  and  of  the  cylinder 
was  60°.  At  the  end  of  30',  when  it  had  made  960 
revolutions,  a  mercurial  thermometer  was  introduced 
into  the  hole  made  to  receive  it  in  the  fide  of  the  cy- 
linder, and  the  mercury  rofe  to  130°.  When  the 
borer  wa?  removed,  and  the  metallic  duft  or  fcales 
taken  out  of  the  bottom  of  the  cylinder,  it  was  found 
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to  amount  to  837  grs.  As  the  weight  of  this  duft 
amounts  to  no  more  than  -j-J^th  part  of  that  of  the  cy- 
linder, it  muft  have  given  off  948°  to  raife  the  tem- 
perature of  the  cylinder  1",  and  confequcntly  it  mulf 
have  given  out  66,360°  of  lieat  in  the  courfe  of  the  ex- 
periment. 

2.  But  to  determine  whether  the  air  of  the  atmo- 
fphere  had  any  part  or  not  in  the  generation  of  this  air. 
heat,  by  one  decifive  experiment,  he  contrived  the  fol- 
louing,  in  which  it  ^vas  impoffible  for  it  to  produce 
any  effect  ivhatever.  The  apparatus  was  incloled  in  a 
wooden  box,  which  was  made*  ivater-tight,  and  be- 
ing filled  with  water,  completely  c-xcluded  the  exter- 
nal air.  The  quantity  of  water  employed  was  18.77  ^^• 
avoirdupois  or  2|  wme  gallons,  and  the  temperature 
at  the  commencement  of  the  experiment  was  60*. 
The  machine  was  put  in  motion,  and  moved  at  the 
fame  rate  as  in  the  former  experiment.  At  the  end 
of  an  hour  the  temperature  was  107°  ;  in  half  an  hour 
more,  it  rofe  to  178°,  and  at  the  end  of  two  hours  and 
30'  from  the  beginning  of  the  experiment  the  water 
aiSually  boiled.  By  Coimt  Rumford's  calculation  the 
caloric  generated  by  Iriftion  in  this  experiment,  and 
accumulated  in  two  hours  and  30',  would  have  heated 
ice-cold  water  180°,  or  cauled  it  to  boil.  From  the 
refults  of  his  computation  it  appears,  that  the  quantity 
of  caloric  thus  generated  equably,  was  greater  than  that 
produced  equably  in  the  combuftion  of  nine  wax-candles, 
each  ^  of  an  inch  in  diameter,  burning  with  clear  bright 
flames  for  the  fame  length  of  time. 

Reflefting    on    thele    experiments,    Coiuit    Rumford  Count' 
recurs  to  the  quellion,  What  is  heat?      is  there   any  Kriimlbrd 
luch  thing  as  an  igneous  fliud  ?      And  after  Hating  that'^""'^'"'''-'^ 
the  (juantitv  of  caloric  thus  p-enerated  could  neither  be'     '    ^°* 
lurnilhed  by  the  particles  or  the  metal,  detached  irom 
the  folid  mafles,  nor  by  the  air,  nor   by  the  water,  be- 
caule  it  mult  have  received  its  heat  from  the  appara- 
tus, lie  concludes,  thjt  caloric  is  not  a  material  lub- 
flance,  but  only  a  peculiar   kind  of  motion   produced 
among  the  particles  of  matter  f .  ■  ^^;^_ 

^.  The  experiments  of  Profeffor  Piclet  alfo  prove,  Tra/i/ 
that  the  caloric  -generated  by  friction  is   not  owing  to  17SS,  p.  So. 
the   combination  of  oxygen   with  any  of  the  bodies. 
He  contrived  an  apparatus  which  could  be   introduced 
into  the  receiver  ot  an   air-pump.     By  means  of  this       553 
apparatus,     a    piece    of    adamantine   ipar   was    rubbed  Nor  to 
againfl   a  fteel  cup  in  the  open  air.     A  thermometer ''"™''''.'*- 
which  was  fixed   in  the  infide  of  the  cup,  did  not  rife^'°"""" 
when  the  apparatus  was  let  ni  motion,  although  abund- 
ance of  fparks  were  produced.     When  the  apparatus 
was  placed  in  an   exhaulfed   receiver,  and  the  experi- 
ment repeated,  a  phofphoric  light,  but  no  fparks,  ap- 
peared, nor  was  the  thermometer  any  %vay  affeited  ; 
but  when  a   fmaller  brafs  cup    was  employed,  and  a 
piece  of  brafs  rubbed  againfl  it  in  the  open  air,   the 
thermometer  -was  not  affefted  till  the  motion  ceafed, 
and  then  it  role  0.3°.     I'he  caloric,  it  would  appear, 
was  carried  off  as  it  was  generated,  by  the  motion  of  * 

the   air.      When    the    feme   experiment  was    repeated 
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few  feathers  in  the  tcp  where  the  fulphur  falls  ;  then  they  ftrike  the  two  ftones  one  againft  the  other  ;  the  fine 
particles  of  fulphur  immediately  blaze  hke  a  fialh  of  lightning,  and  communicating  with  the  ftraw  fet  the  whole 
b  a  flame.     Sauer's  account  of  BilJmgs's  Ex^edttion  to  tJie  northern  parts  of  RvfJ-a,  p  i  ^9. 
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in  vacuo,  the  thermometer  rofe  1.2°,  and  it  began  to  rife 
as  loon  as  the  friction  commenced.  Whcii  a  piece  of 
wood  ivas  made  to  rub  on  a  wooden  cup,  tlie  thermo- 
meter rofe  2.1°,  and  in  vacuo  2.4*  f. 

Thefe  experiments,  therefore,  are  fufficiently  con- 
clufive  to  prove  that  the  caloric  evolved  by  friction  is 
not  derived  from  the  atmofphere  ;  but  (till  the  queftion 
recurs,  What  is  its  origin  ?  No  fatisfaftory  anfivcr  can 
be  given  to  this  quellion,  if  it  cannot  be  refolved,  as 
fome  have  fuppofed,  by  having  recourfe  to  the  agency 
of  electricity  ;  and,  confidering  the  fimilarity  of  the 
eft"e<Ss  of  caloric  and  eleclricity  in  heating  and  cool- 
ing bodies,  in  pi-oducing  the  expanfion  and  fulion 
of  metallic  fubftances,  in  eftecling  the  aflual  com- 
buftion  of  inflammable  matters,  and  that  in  other 
refpefts  the  one  can  be  fubftitutcd  for  the  other,  it  is 
not  at  all  improbable  that  elecVric  matter,  which  is  ge- 
nerated in  great  abundance  by  friftion,  may  be  the  _ 
chief  agent  in  the  evolution  of  caloric  by  the  fri£tion  of 
bodies  on  each  other. 

4.  In  fome  obfer\'ations  on  fpontaneous  inflamma- 
tions by  Bartholdl,  he  mentions  the  experiments 
which  were  repeated  by  D.  Palcani,  for  obtaining  fire 
by  the  frlftion  of  two  pieces  of  wood,  in  which  he 
gave  to  one  of  the  rubbing  pieces  the  form  of  a  tablet, 
and  to  the  other  that  of  a  fpindle  or  cylinder ;  and  as 
the  refults  ef  lome  of  thefe  experiments  are  of  import- 
ance to  fliew  what  attention  ought  to  be  paid  to  the 
choice  of  wood,  in  the  conflruflion  of  machines  and 
inftrumcnts  where  there  is  coniiderable  friftion,  we  fhall 
ftate  the  following. 
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Cylinders. 

Tablet. 

Duration. 

Effea. 

Boxwood, 

Bo.x, 

i' 

Senfible  heat. 

do. 

Poplar, 

J 

do. 

do. 

Oak, 

5 

do. 

do. 

Mulberry, 

3 

f  Confiderable  heat 
{_       and  fmoke, 

do. 

Laurel, 

3 

do. 

Laurel, 

Poplar, 

/^ 

do. 

do. 

Ivy, 

2 

do. 

Ivy, 

Box, 

3 

do. 

do. 

Walnut, 

3 

do. 

Olive, 

Olive, 

3 

do. 
f  Confiderable     heat. 

Mulberry, 

Laurel, 

3 

<      fmoke,  and  black- 

l     nefs. 

Alh, 

Oak, 

5 

Senfible  heat. 

do. 

Fir, 

5 

do. 

Peartree, 

Oak, 

5 

do. 

"Cherry, 

Elm, 

J 

•do. 

Plumtrte, 

Appletree, 

5 

do. 

Oak, 

Kr, 

5 

do. 

When  the  experiment  was  changed,  and  a  cyhnder 
of  one  of  the  kmds  of  ivood  was  rubl)ed  between  two 
tablets  of  the  other  ;  as  for  example,  a  cylinder  of  pop- 
lar between  two  tablets  of  mulberry  wood,  the  in- 
creafe  of  the  rubbed  furfaces  which  were  in  contact 
with  the  air,  produced  a  temperature  much  more  con- 
fiderable ;  and  almoft  the  whole  of  the  kinds  of  wood 
enumerated  above,  took  fire. 

The  effcft  of  fridlion  alfo  varies  according  as  the 


woods  employed   of  the  fame  kind  are  rubbed  in  the    Caluric. 
diredtlon  of  the  fibres,  or  when  the  fibres  crofs  each  ~~"v~~" 
other.     In  the  firfl  cafe  the  friction  and  heat  generated 
are  much  more  confiderable  than  in  the  fccond  f .  +  Anna!  dc 


Third  Source  of  Caloric, 
Mixture. 


Chim.  vol. 
xivii. 
p.  252. 

1.  It  is  one  of  the  characterilHcs  of  chemical  aflionChnnge  of 
to  produce  a  change  of  temperature.     This  happens  ir^  tempera- 
conlequence  of  the  incrcafc  or   diminution  of  bulk  of'"mv,ina- 
the  bodies  which  have  been  the  fubjcct  of  combination, tion. 

or  a  total  change  of  their  Itate  and  properties.  Thus 
it  has  been  eflabliflied  as  a  general  law  in  chemical 
fcience,  that  all  bodies  which  pafs  from  the  folid  to  the 
fluid  ftate,  abforb  a  quantity  of  caloric  :  and  all  bodies 
which  pals  from  the  fluid  to  the  folid  ftate,  give  out 
caloric.  This  law,  therefore,  will  enable  us  to  account 
for  thofe  changes  which  take  place  by  the  mixture  of 
different  bodies.  In  the  courfe  of  the  detail  of  che- 
mical fcience  on  which  ive  are  about  to  enter,  we  fhall 
have  frequent  'opportututies  of  pointing  out  the  efFefts 
of  this  law.  At  prefent  we  (hall  only  mention  a  few 
inftances  in  which  caloric  is  evolved  by  mixture,  or 
chemical  aiSion.  -52 

2.  When  two  fubftances  In  the  ftate  of  gas  enter  f*^'"™"^  l'''- 
into  union,  and  form  a  folid  or  liquid  body,  caloric  is*' "^^ '°,'!™" 
evolved.  mjfohJs 

A  -1  ,        .   .       . ,  ,       ,     <"■  iiqu'os- 

a.  Ammoniacal  gas  ana  muriatic  acid  gas,  ^vhen  they 

are  mixed  together,  inftantly  combine,  and  form  a  fo- 
lid fait,  at  the  fame  time  giving  out  a  quantity  of  caloric. 

b.  \\  hen  oxygen  gas  and  nitrous  gas  are  mi.xed  to- 
gether, they  combine  and  form  a  liquid,  and  at  the 
moment  of  union,  give  out  caloric. 

3.  When  two  liquids  are  mixed  together,  and  if  the 
denfity  of  the  mixture  be  greater  than  the  mean  of 
the  two  liquids,  caloric  is  evolved  during  the  combi- 
nation. 

a.  When  alcohol  or  fpirlts  of  wine  and  water  are 
mixed  together,  the  denfity  is  greater  than  the  mean 
of  the  two  liquids  j  caloric  therefore  is  given  out  dur.- 
ing  tJie  mixture. 

b.  A  much  greater  degree  of  heat  is  produced  by 
mixing  together  fulphuric  acid  and  water.  If  four  parts 
of  fulphuric  acid  be  combined  %vith  one  part  of  water,  the 
denfity  of  the  mixture  is  much  greater  than  the  me- 
dium denfity  of  the  two  liquids,  and  accordingly  the 
quantity  of  caloric  evolved  is  fulhcient  to  boil  water. 

4.  A  great  quantity  of  caloric  Is  alfo  given  out 
when  a  fliud  body  combines  with  a  folid.  We  have 
an  inftance  of  this  in  the  (lacking  of  lime. 

a.  When  water  is  thrown  upon  quicklime,  it  inftantly 
difappears ;  for  part  of  it  combines  with  the  lime,  and 
becomes  folid  ;  and  thus  palTing  from  the  liquid  to  the 
folid  ftate,  it  gives  out  caloric. 

h.  If  a  quantity  of  fulphuric  acid  be  poured  upon 
quicklime,  the  caloric  evolved  is  fufficient  to  ralfe 
part  of  the  fulphuric  acid  into  vapour.  1^^ 

5.  Were  we  to  reverfe  thefe  experiments,  and  ftate  f'°'''  P™- 
inftances  of  caloric  being  abforbed  during  the   mixture  ''"'^^'*  {^^ 
of  bodies,  we  (hould  obferve  the  operation  of  the  fame^.^"  "^' 
law,  m  the  cafe  of  folid  bodies  becoming  fluid,   pro- fuddcnly 
ducing  a  great  degree   of  cold.     But  it   appears  that1"iJ' 
the  produftion  of  cold  by  the  folution  of  falts  in  wa- 
ter is  owing  to  the  water  which  is  in  a  previous  ftate 

'       3   P  2  of 


4^4 


CHEMISTRY. 


Cal  jric.    of  combinatior.  v,-itli  one  of  the  falls  :  and  thus  water 
'"'"^'^"^  paffing  from   the  folid  to  the  liquid  rtate,  mud  abforb 
caloric,  and  therefore  produce  cold.     The  falts  which 
are  moll  proper  for  this  purpofe,  contain  a  great  pro- 
portion of  water  in  their  compofition  •,  for  if  the  fame 
i'alts  are   deprived  of  water  by  expollng  them  to  heat, 
the  fame  eifeft  by  no  means  follows.      On  the  contrary, 
■when  they  are  diflblved   in  water  in   this  ftate,  heat  is 
produced,  becaufe  they  combine  with   a  portion  of  the 
■ivater  for  which  they  have   a  flrong  affinity,  and  this 
water  paffing  from  the   liquid  to  the  folid  ftate,  gives 
204        out  its  caloric. 
Heat  evolv-      6.  A  confiderable  quantity  of  caloric  is  alfo  gene- 
eJ  in  tVr-     rated  in  other  mixtures,  in  which  the  fermentation  and 
mentation,  pyti-efaaion  of  animal  and  vegetable  fubftances  takes 
*"  place.     During    thefe  proceffes    the    fubftances  which 

are  held  in  folution  enter  into  new  combinations,  and 
their  chemical  properties  are  totally  changed.  While 
this  change  is  going  on,  there  is  a  gradual  and  con- 
ftant  evolution  of  caloric. 

It  is  an  artificial  heat  of  this  kind,  which  is  gene- 
rated by  animal  and  vegetable  matters,  and  on  ac- 
count of  its  uniformity  and  conftancy  is  employed  for 
promoting  vegetation  ;  as  when  horfe  dung  and  tan- 
ner's bark  are  ufed  in  making  hot  beds ;  or  for  the 
hatching  of  eggs,  a  praftice  which  has  been  long  in  ufe 
in  Egypt. 

Fourth  Source  of  Caloric, 
T/ie  Sun. 
1 .  But  the  great  fource  of  light  and  heat  in  the  pla- 
netary fyftem  is  the  fun.     Wfien  treating  of  light  we 
mentioned  a  fpeculation  of  philofophers  about  the  great 
and  conftant  wafte  of  light,  which  the  fun,  although  a  bo- 
dy of  immenfe  magnitude,  mull  fullain.     But  fmce  the 
^95        nature  and  conftitution  of  the  fun  were  difcovered  by  Dr 
opTke  body.  Herfchel,  thefe  fpeculations  fall  to  the  ground.  Accord- 
ing to  thefe  difcoveries,  the  fun  is  not,  as  was  formerly 
fuppofed,  an  immenfe  globe  of  fire,  in  which  the  ma- 
-     terials  compofing  it  were  continually  wafting  by  com- 
buftion ;  but  a  folid  opaque  body,  fimilar  to  the  other 
planets,  and  furrounded  by   a  very   denfe  atmofphere, 
in  which  are  obferved  two  kinds  of  clouds.     The  lower 
region  of  clouds  is  funilar  to  thofe  in  the  atmofphere 
of  the  earth.     The   uppermoft  region  of  clouds  is  lu- 
minous,   and    from    this    proceed    the  light  and  heat 
■which  were  fuppofed    to  come  from  the  body  of  the 
fun.     This  luminous  region,  it  appears  from  Dr  Her- 
fchel's  obfenfations,  in  confequence   of  changes  which 
ieem  to  be  conftantly  going  on  in  it,  exhibits  different 
degrees   of  fplendour,  diminifhing  greatly  the  quantity 
of  light  and   heat  which  are  emitted  at  other  times. 
To  thefe  variations  he  afcrlbes  the  difference  of  tempe- 
rature  in   different  feafons,   and  the  confequent  abun- 
j^5        dance  or  deficiency  of  crops. 
Dark  CO-  2.  It  is  a  familiar  obfervation,   that  dark-coloured 

lours  ab-      clothes,  as  black  for  inflance,  are  much  warmer  than 
forb  heat.    ^-^^^^^  which  are  of  a   lighter  colour.     The  obfervation 
and  the  praftice  founded  upon  it  are  correft,  although 
the   reafon  is  only  obvious    to  the  philofopher.     The 
rays'  of  light,  and  alfo  probably  thofe  of  caloric,  are 


rcflefted  in   greater  proportion  by  ■white  bodie'i,  than     Calorie. 
by  thofe  which  are   of  a  deeper  colour.      The    fun's         » 
ravs  enter  the  opaque  body,  and  combine  with  it,  and     ' 
thus  increafe   the  temperature.     Thefe    rays  are   per- 
mitted  to  pafs  through  tranfparent  bodies,  which  are 
very  little  affefted  by  them  •,  but  combining  with  opaque 
bodies  they  heat   them,  and  the  deeper  the  colour  of 
the  body,  the  greater  is  the  increafe  of  temperature.  ,  . 

3.   But  this   has  not  been  left  to  the  uncertainty  of  Hooke  and 
common  obfervation.     Experiments  were  made  by  Dr  Franklin's 
Franklin,  and  before  him  by  Dr  Hooke,  to  afcertain  this^'^P^"''" 
curious  point.     Pieces  of  cloth  ot  diflferent  colours  were 
placed  upon  fnow,  and  expofed  to  the  light  of  the  fun. 
The  colours  ^^■tre  white,  red,  blue,  black  ;  and  it  ivas 
found  that  the  darkeft   coloured  pieces  acquired  molt 
heat,  becaufe  they  funk  deepell  in  the  fnoiv,  and  this 
was  in  proportion  to  the  darknefs  of  the  colour.  j  j 

Mr  Davy  made  a  iimllar  experiment,  to  determine  Mr  Davy's* 
the  correfpondence    between  the  Increafe    of  repuliive 
motion  in  bodies  from  the   aftion  of   light  and  dark 
colours. 

"  Six  funilar  pieces  of  copper,  (t)  of  equal  weight, 
fize,  and  denfity,  were  thus  coloured,  one  white,  one 
yellow,  one  red,  one  green,  one  blue,  and  one  black. 
A  portion  of  a  mixture  of  oil  and  wax,  which  became 
fluid  at  about  76°,  was  placed  on  the  centre  of  each 
on  the  inferior  fide.  They  were  then  attached  to  a 
board  painted  white,  and  fo  placed  ^vith  regard  to  the 
fun,  that  their  upper  furfaces  w^ere  equally  expofed  to  the 
light.  Their  inferior  furfaces,  to  ivhich  the  cerate  was 
attached,  were  equally  deprived  of  light  and  heat,  that 
is,  they  were  fo  expofed,  that  there  could  be  no  mif- 
take  with  regard  to  the  repuliive  motion  generated  in 
them  by  the  aftion  of  light.  The  changes  of  tempe- 
rature in  them,  from  the  aftion  of  light,  took  place  in 
the  following  order.  The  cerate  on  the  black  plate 
began  to  melt  perceptibly  before  the  reft,  the  blue 
next  in  order,  then  the  green  and  the  red,  and  laftly 
the  yellow.  The  white  was  fcarcely  at  all  affefted  ; 
the  black  was  in  a  complete  ftatc  of  fiilion*.  It  appears,  *  j^^^^^i 
therefore,  fi-om  thefe  experiments,  that  caloric  enters  Ccntribu- 
bodles  in  different  proportions  ;  and  in  the  greateft »««/,  p.  44. 
proportion  in  the  darkeft  coloured  bodies.  j^g 

It  appears  too,  that  thofe  bodies  which  abforb  moft  Bodies 
light,  acquire  the  greateft  degree  of  temperature  when  which  ab- 
expofed  to    the    fun's    rays.      This  has  been    demon- J?'^"?°'* 
ftrated   by  the    experiments    of  Wedgwood,  Cavallo,  ^^^  ^.j^, 
and  Plftet.  meft. 

The  former  took  two  pieces  of  phofphorefcent  marble, 
one  of  which  was  blackened,  and  placed  them  on  a 
hot  iron.  No  light  appeared  from  the  blackened  mar- 
ble, but  the  other  exhibited  its  ufual  phofphorefcence. 
Upon  a  fecond  expofure,  the  piece  which  was  not 
blackened  gave  a  faint  light  j  Uje  blackened  one,  as 
before,  gave  none  at  all.  When  the  black  was  wiped 
oif,  and  both  pieces  were  again  placed  upon  the  heater,' 
no  light  appeared  either  from  the  one  or  the  other. 
This  experiment  fhows,  that  the  phofphorefcent  pro- 
perty was  nearly  deftroyed  without  any  vliible  light 
having  appeared.  But  both  pieces  of  marble  before 
being  heated,  mult  have  contained  the  lame  quantity 
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of   ligJit  and    heat,  and  therefore  the   light  from  the 
'  blackened  piece  mull  have  been  abforbed  by  the  black 
colour  *. 

In  Cavallo's  experiments  (ii),  the  bulb  of  a  ther- 
mometer was  painted  black,  and  e.xpofed  along  with 
other  therniometers  to  the  fun's  rays.  The  difterence 
of  temperature  between  the  blackened  thermometer 
and  the  other,  fometimes  amounted  to  1 0°  •,  that  is, 
the  blackened  thermometer  indicated  a  temperature 
10°  higher  than  the  other.  But  this  difference  was 
not  conllant,  for  it  varied  according  to  the  brightnefs 
of  the  iun,  and  the  denfity  and  temperature  of  the 
atmofphere.  Confiderable  variations  were  alfo  obferv- 
ed  from  the  difference  of  colours  which  were  employ- 
ed, and  from  the  difference  ot  polilh  of  the  furface  of 
the  plate. 

The  fame  thing  was  obferved  vfhen  the  thermome- 
ters were  expofed  to  ftrong  day  light.  The  thermo- 
meter \vhofe  bulb  ^vas  blackened  indicated  the  higheft 
itemperature  f . 

In  an  experiment  by  ProfefTor  Piclet,  two  thermo- 
meters, one  of  which  had  its  bulb  blackened,  when 
they  were  kept  in  a  dark  place,  indicated  the  fame 
temperature.  Thele  experiments  prove  the  clofe 
connexion  between  light  and  caloric  j  for  the  greater 
the  proportion  of  light  abforbed  by  any  body,  the  high- 
er is  the  temperature  of  that  body.  And  when  the 
light  is  totally  excluded,  as  in  the  laft-mentioned 
experiment  of  Piftet,  the  temperature  is  the  fame  J. 

4.  But  it  has  been  Ihown  that  there  is  a  very  great 
difference  in  the  heating  po^ver  of  the  different  rays 
of  light.  It  appears  from  the  experiments  of  Dr 
Herfchel,  that  this  heating  power  increafes  from  the 
middle  of  the  fpeftrum  to  the  red  ray,  and  is  greatefl; 
beyond  it,  where  the  rays  are  invifible.  Hence  it  is 
inferred  that  the  rays  of  light  and  caloric  nearly  ac- 
company each  other,  and  that  the  latter  are  in  dif- 
ferent proportions  in  the  different  coloured  rays. 
They  are  eafily  feparated  from  each  other,  as  when 
the  lun's  rays  are  tranfmltted  through  a  tranfparent 
body,  the  rays  of  light  pafs  on  feemingly  undiminiflied, 
but  the  rays  of  caloric  are  intercepted.  When  the 
fun's  rays  are  direfted  to  an  opaque  body,  the  rays  of 
light  are  reflefted,  and  the  rays  of  caloric  are  abforb- 
ed and  retained.  This  is  the  cafe  with  the  light  of 
the  moon,  which,  however  much  it  be  concentrated, 
gives  no  indication  of  being  accompanied  with  heat. 

It  has  alfo  been  fhowm,  that  the  different  rays  of 
light  produce  different  chemical  effefts  on  metallic 
falls  and  oxides.  Thefe  effetls  increafe  on  the  oppo- 
fite  direftion  of  the  fpeftrum,  from  the  heating  poiver 
of  the  rays.  From  the  middle  of  the  fpeftrum  towards 
the  violet  end,  they  become  more  powerful ;  and  pro- 
duce the  greateft  effeft  beyond  the  vifible  rays. 
.  5.  From  thefe  difcoveries  it  appears,  that  the  folar 
rays  are  of  three  kinds,  i.  Rays  which  produce  heat  ; 
Z.Rays  which  produce  colour  ;  and,  3.  Rays  which  de- 
prive   metallic  fubftances  of  their  oxygen.      The  firft 
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fct  of  r.;ys  is  in  preateit  abundance,  or  are  rftoft  power- 
ful towards  the  red  end  of  tlie  fpeclrum,  and  are  leaft 
refiaClcd.  The  fecond  fet,  or  thofe  which  illuminate 
objedts,  arc  moft  powerful  in  the  middle  of  the  fpec- 
trum  ;  and  the  third  fet  produce  the  greateft  effeft  to- 
wards the  \'iolet  end,  where  the  rays  are  moll  refrac- 
ted. 3c  2 

6.  The    folar  rays    pafs  through  tranfparent  bodies  If  ^"'P''- 
without  increafing  their  temperature.     The  atmofphere, ''^"',^'"" 
for  inftance,  receives  no  increafe  of  temperature  by  tranf-  <^^  (j,f  Cg. 
mitting  the  fun's  rays,  till  thefe  rays  are  retlefted  from  lar  rays. 
other    bodies,  or  are  communicated    to    it    by   bodies 
which   have   abforbed    them.     This  is  alfo  proved  by 
the  fun's  rays  being  tranfmitted  through  convex  lenfes, 
producing  a  high  degree  of  temperature  when  they  are 
concentrated,  but  giving  no  increafe  of  temperature  to 
the  glafs  itfelf.     By  this  method,  the   heat  which  pro- 
ceeds from  the  fun  can  be   greatly  increafed.     Indeed, 
the    intenfity    of    temperature    produced    in  this   way 
is  equal  to  that  of  the  hotteft  furnace.     This  is  done, 
either  by  reflefting  the  fun's  rays  from  a  concave  po- 
lilhcd  mirror,  or  by  concentrating  or  collefting  them 
by  the  refraftive  power  of  conve.x  lenfes,  and  direfting 
the  rays  thus  concentrated,   on   the  combuftible  body, 
bee  Burning-GLAss. 

Fifth  Source  of  Caloric, 


Combujlion. 
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It  was  impoflible  for  men  whofe  attention  was  dl-  Effeils  of 
refted  to  the  phenomena  of  nature,  long  to  let  pafs  un-  comlmftion 
obferved  the  lingular  appearances  which  are  exhibited  '"^'• 
in  the  combullion  or  burning  of  bodies.  Indeed  the 
changes  produced  on  bodies  by  this  procefs,  the  afto- 
nilhlng  effetls  which  follow,  and  the  importance  of 
the  procefs  itfelf,  could  not  fail  to  excite  great  inte- 
reft  and  attention. 

As  combuftion    is  one  of    the  principal    fources  ofimnorfsnt 
heat,  it  has  long  occupied  the  attention  of  men  in  ge- 
neral, both  as  to  the  means  of  its  improvement,  and 
application  in  the  arts  of  life,  and  in  the  difcovery  of 
a   theory   or  explanation  ^vhich    will  account  for  the 
phenomena.     But  the  want  of  fuccefs  in  this  branch  but  of  dif-  " 
of  philofophical  inveftigation,  even  at  the  prefent  day,ficultex. 
Ihews  that  the    fubjeft    is    attended   with   great    diffi-P'^"*''°"* 

'^'^^^y-  ...  .  306 

When  a  piece  of  iron  is  expofed  to  a  high  tempera- Differsnce 
ture,  it  becomes  red  hot,  and  when  it  is  removed  from  between 
the  heating  body,  it  continues  for  fome  time  to  give""^'^^"'    " 
out  light  and  heat.     But  when  it  is  fuffered  to  cool,  it („[■£.  and" 
returns  to  the  fame  ftate  in  which  it  was  before  it  was  burning, 
heated,     having     undergone    no    perceptible    change. 
When  a  piece  of  wood  is  burnt,  it  alfo  gives  out  light 
and  heat,  but  during  this  procefs  it  is  totally  changed. 
Great  part  is  diffipated,  and    nothing    remains  but   a 
fmall  quantity  of  alhes. 

Wlien  a  piece  of  fulphur  Is  expofed  to  a  temperature 
between  300°  and  400°,  it  takes  fire  and  burns  5  gives 

out- 


(u)  The  hint  of  thefe  experiments,  he  fays,  was  taken  from  the  account  of  an  experiment  in  a  volume  of  the 
Philofophical  Tranfaftions,  made  with  a  thermometer  whofe  bulb  was  painted  black,  and  expofed  to  the  rays  of 
the  fun.  The  experiment  alluded  to  was  made  by  Dr  Watfon,  billiop  of  Landaif.  Philofophical  TranfaBions, 
1763,  p.  40. 
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out  "neat  and  light,  and  during  this  procefs  the  fulphur 
has  acquired  new  properties,  or  has  entered  into  new 
combinations. 

When  a  metallic  fubftance,  zinc,  for  inftance,  Is 
expofed  to  a  certain  temperature,  it  alio  undergoes  a 
very  great  change,  during  which  heat  and  light  are 
alio  given  out.  The  zinc  is  changed  to  a  light,  doc- 
culeiit  fubftance,  but  moft  other  metals  are  reduced  to 
the  form  of  powder  (x). 

Now,  none  of  thele  changes  can  be  effefled  without 
the  prefence  of  atmofpherical  air,  or  rather  without 
the  prefence  of  oxygen  gas,  which  is  one  of  its  confli- 
tuent  parts,  and  that  part  of  it  which  is  neceffary  for 
the  procefs  of  combulfion.  In  all  cafes  where  com- 
buftion  takes  place,  oxygen  gas  difappears  or  changes 
its  ilate  5  light  and  heat  are  emitted,  and  the  combuf- 
tible  body  has  changed  its  properties.  Such  are  the 
phenomena  of  corabudion,  fo  far  as  obfervation  and 
experiment  have  gone  ;  but  ftill  the  ditficulty  remain?', 
to  dilcover  what  diare  is  to  be  afcribed  to  the  different 
agentt  which  are  neceffarily  concerned  in  this  pro- 
oels,  in  the  changes  which  are  eft'efted.  It  is  now 
unlverfally  agreed,  that  oxygen  gas,  or  its  bafe.  Is  fix- 
•ed  in  the  combuftible  body  during  the  procefs  of  com- 
butfion,  and  that  the  caloric  which  is  neceifary  to  re- 
tain the  oxygen  in  the  ftate  of  an  elaftic  fluid  being 
emitted  during  the  change,  is  the  fource  of  the  heat 
which  is  given  out  by  burning  bodies.  But  what  is 
the  fource  of  the  light  ?  Is  it  emitted  by  the  oxygen 
gas  along  with  the  caloric  in  Its  change  from  the  lluid 
to  the  folid  Ifate  ?  Or  has  It  been  a  conftituent  part  of 
the  comburtible  body  which  is  feparated  during  com- 
buftion  ?  Of  this,  different  opinions  have  been  enter- 
tained by  phUofophers,  and  the  queflion  in  a  great 
meafure  ffill  remains  undecided.  Let  us  now  conlider 
the  different  theories  which  have  been  propofed  to  ac- 
count for  thefe  phenomena. 

I.  In  the  early  dawn  of  chemilfry,  when  the  Mat- 
tered fafts  were  firft  collefled,  and  it  began  to  affurae 
a  fcientific  form,  attempts  to  explain  this  procefs  were 
foon  made.  Beccher  was  the  firfl  who  gave  any  con- 
iiflent  form  to  a  theory  of  combuffion.  Before  his 
time,  fulphur  was  coniidered  as  the  univerfal  inflam- 
mable principle;  but  he  rejefted  this  opinion,  confi- 
dering  fulphur  as  an  inflammable  fubftance,  containing 
the  principle  of  Inflammability,  but  not  that  principle 
itfelf.  This  theory  was  improved  and  extended  by 
Stahl,  who  gave  this  principle  the  name  of  f>!ilogi- 
Jion  (^y},  from  which  the  theory  was  called  the  phlo- 
gilflc,  and  from  his  oivn  name  the  Stahlian  theory. 
This  principle  was  fuppofed  to  exilf  in  all  inflammable 
bodies,  and  to-<.be  the  fame  In  them  all.  The  diverfi- 
ty  whicli  is  obferved  among  them,  in  external  appear- 
ance and  other  properties,  is  owing  to  the  other  prin- 
ciples or  elements  of  which  they  are  compofed,  and 
with  which  the  common  principle  of  Inflammability, 
or  phloglflon,  is  combined.  Inflammation  or  combuf- 
tion,  with  the  feveral  phenomena  that  attend  it,  is 
fuppofed  to  depend  on  a  gradual  feparation  and  diiTipa- 


tlon  of  this  principle',  and  this  being  onie  feparated,  Caloric.. 
what  remains  of  the  body  is  no  longer  combulfible,  " 
but  Is  fimllar  to  other  kinds  of  matter.  This  principle 
is  reprefentcd  as  a  dry  fubfliancc,  of  an  earthy  nature, 
compolcd  of  particles  ^vhich  more  than  all  others  are 
difpofed  to  be  afiefted  with  a  very  fwift  ividrling  mo- 
tion. When  the  particles  of  a  body  are  agitated  with 
this  motion,  the  body  becomes  hot,  Is  ignited,  or  un- 
dergoes combuftion,  according  to  its  violence.  The 
heat  and  the  light  which  are  emitted  diuing  cumbuf- 
tion,  depend  upon  a  peculiar  motion  of  the  particles  of 
matter  ;  phlogiffon,  which  is  fuppofed  to  be  contained' 
in  all  combuflible^ubrtances,  being  mofl  difpofed  to 
afTume  this  motion  *.  z-ff'''vti'  i. 

2.  But  before  this  time,  a  difTerent  theory  was  pro-p.  2,1^  jj.*. 
pofed  by  Dr  Hooke,  who  publilhed  an  account  of  it  3:2 
111  1665,  in  a  work  entitled  Micrographia ;  and,  in  Hooke's 
the  year  1676,  In  another  work  called  Lampas.  Ac- 
cording to  this  theory,  the  air  of  the  atmofphere  Is  the 
univerfal  Iblvent  of  all  combuftibles.  This  folution 
takes  place  when  the  temperature  of  the  combuftible 
body  is  f'ulficlently  raifed,  and  during  the  violence  of 
its  aclion  the  heat  is  emitted.  This  dilTolution  of  In- 
flanunable  bodies  is  a  fubftance  inherent  in  the  air, 
which  is  like,  if  not  the  very  fame  witli,  that  which  is 
fixed  i^in  faltpetre.  During  this  dilTolution  of  bodies, 
part  unites  with  the  air  and  efcapes ;  and  part,  after 
being  mixed  with  it,  forms  a  coagulum  or  precipita- 
tion, fome  of  which  being  light,  is  carried  away, 
while  another  part  which  Is  heavier,  remains  behind.  31  j 

Some  time  after,  an  account  of  the  fame  theory  was  and  Miy- 
publlfhed  by  Dr  Mayow,  with  fome  additional  expe-°^^'*' 
riments,  in  a  xvork  entitled  De  Sal-nitro  ei  Spiritii  Ni' 
tro-aerco.  The  nitro-aerlal  particles,  or  the  fpirltus 
nitro-aereus  of  Mayow,  was  the  fame  as  the  univerfal 
folvent  of  Hooke.  According  to  Mayow,  this  fpiritus 
nitro-aereus  confifls  of  minute  particles,  from  the  mo- 
tion of  which  it  is  produced,  and  when  the  motion 
is  more  rapid,  not  only  heat,  but  light  alfo,  is  ex- 
tricated. The  following  abflracl  of  the  theory  of  Dr 
Hooke,  \vlth  ProfelTor  Robifon's  obfer\'ations,  will  not, 
we  hope,  be  unacceptable  to  our  readers.  314 

"This  theory,  fo  oppofite,  as  Dr  Black  obfen-es,  Abllraft  of 
to  the  theory  of  Stahl,  is  not  fo  recent  as  Is  generally  v^°°  ^  ^ 
imagined.  It  was  feen,  in  all  its  extent  and  import- 
ance, by  Dr  Robert  Hooke,  one  of  the  grcateff  ge- 
niufes  and  mofl  ardent  Inquirers  Into  the  operations  of 
nature,  who  figured  during  the  latter  half  of  the  17th 
century,  a  period  full  of  great  difcoveries. 

"  Dr  Hooke  propofed  this  theory  In  confiderable 
detail  in  his  Micrographia^  publlflied  in  1665  ;  and  in 
his  Lampas,  publlflied  In  1676  \  and  he  makes  It  an 
important  doclrine  In  his  treatife  on  Comets,  and  In 
many  paiTages  of  his  Cutlerian  Leftures.  He  promi- 
fes  to  take  It  into  ferious  confideration,  and  to  publifh 
a  full  exhibition  of  it.  The  allufions  made  to  it  In  his 
lectures  make  it  evident  that  he  had  continued  to  make 
fome  defultory  additions  to  his  firfl  conceptions.  His 
Lampas  contains   a  mofl  accurate  explanation  of  flame,  ' 

which 


(x)  To  thefe  fubflances  Avas  formerly  given  the  name  of  calx  or  calces,  but  in  the  prefent  chemical  iwmen- 
clature  they  are  denominated  oxi/les. 

(y)  This  principle  was  alfo  called  lerra  fecunda  or  terra  inflammahil'.s~ 
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C.ilorJc.    wliich  cannot  be  furpaffed  by  any  performance  of  the 
■^■"v  prefent  day. 

"  In  the  Micrographia  he  ftates  the  theory  in  the 
following  words  : 

"  I.  'J'he  air  in  which  we  live,  and  breathe,  and 
move,  and  which  encompafles  and  cherilhes  all  bodies, 
is  the  univerfal  folvent  of  .ill  fulphuraus  (r\nonymous, 
at  that  time,  with  inflammable)  bodies. 

"  2.  This  aciion  it  performs  not  till  the  body  be 
fufHciently  heated,  as  we  obfcrve  in  other  folutions. 

"  3.  'I'his  anion  of  did'olution  produces  tha  great  licat 
tvliich  we  call  fire. 

"  4.  It  ads  with  fuch  violence  as  to  agitate  the  par- 
ticles of  the  diaphanous  body  air,  and  to  produce  that 
elaftic  pulfe  called  light. 

"  5.  This  aclion,  or  diiTolution  of  inflammable  bo- 
dies, is  performed  by  a  fuhjlance  inlierenl  in,  and  mix- 
ed with  the  air,  that  is  /ike,  if  not  the  Vcnj  fame  with, 
that  which  is  fixed  infahpetre. 

"  6.  In  this  diffolution  of  bodies  by  the  air,  a  part 
of  the  body,  uniting  with  the  air,  is  dilVolved  or  turn- 
ed into  air,  and  efcapes  and  flies  about. 

"  7.  As  one  part  is  thus  turned  into  air,  fo  another 
is  mixed  with  it,  but  forms  a  coagulura,  or  precipita- 
tion, fome  of  -ivhich  is  fo  light  as  to  be  carried  away 
with  the  air,  while  other  grofler  and  heavier  matters 
remain  behind,  &c.  &c.  This  latter  article  is  fre- 
quently employed  in  other  parts  of  his  writings,  and 
is  foraetimes  called  a  groffer  compound,  mixed  -vvlth 
matters  terrene,  and  originally  infoluble  in  air,  and 
incombuftible. 

"  Can  any  thing  more  be  ^vanting  to  prove  that  this 
is  the  fame  ivith  the  modem  theory  of  combulfion  ? 
Nothing  but  to  fliew  that  this  coagulum  contained  the 
air  ivhich  had  formed  it,  by  (hewing  an  increale  of 
its  vi-eiglit,  or  by  feparating  it  again.  But  the  eager 
mind  of  Hooke,  attrafted  by  every  appearance  of  no- 
velty, was  fatisfied  v.ith  the  general  notion  of  a  great 
fubjecf,  and  immediately  f]uittcd  it  in  chafe  of  iorae 
other  intererttng  objeft.  Had  lie  not  been  thus  led  off 
by  a  new  purfuit,  this  wonderful  man  would  not  only 
have  anticipated,  but  completed  many  of  the  great 
difcoveries  of  the  laft  century.  It  was  a  bold  concep- 
tion, and  only  a  'vigorous  mind  could  entertain  it  for 
a  moment,  tliat  tlie  vaft  heat  of  combuflion  was  con- 
tained in  a  few  'rains  of  air.  Yet  this  was  his  opi- 
nion, as  appears  by  the  explanation  which  he  gives,  in 
various  meetings  of  the  Royal  Society,  and  in  his  lec- 
tures on  comets,  of  the  deflagration  of  combuftible  bo- 
dies with  faltpetre,  and  of  fiery  motion. 

"  In  the  treatife  called  Lampas,  he  obferves  that 
this  his  treatife,  publilhed  eleven  years  before,  had 
been  very  favourably  received,  and  that  he  had  not 
feen  any  valid  objeftion  offered  to  it.  It  was  in  this 
interval  that  Dr  Mayow,  at  Oxford,  publiflied  his 
book  De  Sa/-Nitro,  et  Spirilu  Nitro-aereo,  in  vshich 
he  holds  preclfely  the  fame  doftrine  ;  but  his  exhibi- 
tion of  it  is  obfcure,  complicated,  and  wavering,  mix- 
ed ■v\itli  much  mechanical  nonfenfe,  of  wedges,  and 
darts,  and  motions,  &c.  according  to  the  falhion  of 
the  times.  Hooke's  conception  of  the  fubjedl,  on  the 
contrary,  is  clear,  fimple,  and  Heady.  The  only  ad- 
dition made  by  Mayoiv  are  fome  obfervations  on  the 
increafe  of  weight  obferved  in  the  preparation  of  dia- 
phoretic   antimony,    &c.       Hooke,    explaining    at    a 
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meeting  of  the  Royal  Society,  fome  pricks  of  the  plum- 
bers workmen,  ivho  called  the  litharge  \vhich  formed  ^— — \'-~~' 
on  the  furfate  of  melted  lead  drols,  and  took  it  with 
them  as  their  perquifite,  fays  cxpreisly,  that  they  can 
make  drofs  of  the  \vhole,  and  that  it  is  more  than  the 
lead   by  all  the  air  which   was  its  menllruum.     But  ' 

IVIavow  wrote  on  the  fubjcdl  cxpreisly,  arid  it  appears 
in  the  title  of  his  book.  He  is  remembered,  ;\hil<- 
Hooke  is  forgotten,  becaufe  no  one  would  think  of 
looking  into  the  Micrographia  for  chemical  informa- 
tion. The  theory  comes  in  by  chance,  to  explain  the 
indeflruflihility  of  charcoal  in  clofe  velVels  by  heat. 
I\Iayow  alfo  made  many  very  ingenious  experiments 
on  the  air  which  had  contributed  to  inll.anraation,  and 
has  anticipated  both  the  manipulations  and  the  difco- 
veries of  modern  pneumatic  chemiftry."  315 

3.  But  in  the  protrrefs  of  chemical  fcience,  the  ex- Phlogillon 
Iftence  of  the   imaginary  ])rinciple  of  pldogillon  began '^^PP°'^'^ '" 
to  be  called  in  queftion.     It  had  been  obferved,  and  was   ^   'S  '  ■ 
proved   bv  experiment,  that  fubftances  became   inflam- 
mable by  merelv  being  expofed  to  the  light  ot  the  fu)i, 

and  in  this  way  having  acquired  the  principle  of  inflam- 
mability, it  was  fuppoled  to  be  the  fame  as  light.  Tills 
opinion  of  phlogillon  being  light  fi.xed  in  bodies, 
ivhich  was  the  firft  improvement  or  modification  of  the 
theory  of  Stahl,  was  adopted  by  Macquer  and  other 
chemifts.  y\6 

4.  In  the  progrefs  of  difcovery,  this  theory  was  flillFaithftr 
farther   modified.     The  introduclion  of  pneumatic  che-"'°^'''^''' 
miihy,  and  the   accuracy  and  precifion  which  it  gave 

to  the  experiments  and  rcfearches  of  chemifls,  enabled 
them  to   afcertain,  mth   greater  certainty,  the  changes 
which  take   place  on   bodies  after  being    fubjefted  to 
combuflion,  as  well  as  on  the  air  in  which  they  are      31  y 
burnt.      Some  of  thefe  changes  were  obferved  by  Dr  Changes 
Prieftley,  whofe  indefatigable   labours   contributed  ef-uljCerved  on 
fentially  to    the    extenfion  of   chemical    fcience.     Hcp'j^j  ^ 
found  by  experiment,  that  the  air  in   which   combufti- 
bles  had  been  burnt,   was  afterwards  unfit   for  the  fup- 
port  of  flame,  and  equally  fo   for  the  breathing  of  ani- 
mals.    He  afcribed  this  change  which   the   air  had  fuf- 
fered  to  its  combination  with  the  phlogifton  which  had 
feparated  from  the  burnhig  body  during  the  procefs  of      ^iS 
combullion.       He  confidered  air  as  neceflary  to  com-ruppofej 
bullion,  becaufe,  having  a  flrong  affinity  lor  phlogifton,'"^'- '"^?"i" 
it  attradled   it   during  the  procefs,  and  combined  with   |jjgj^jj^_ 
it  ;  and  by  this  combination  the  air  was  contaminated 
and  rendered  unfit  for  farther  combuflion,  or  for  ani- 
mal refpiration.      But   flill  the  difficulty  remained  to 
account  for  the  heat  and  light  which  are  extricated 
during  this  procefs.  .j 

According  to   Dr  Crawford,    the  caloric  and  light  Calonc  and 
which   appear  during  combuftion,    exiil    in  the  air  in  I  sjtit  esift 
which  the   body  is  burnt,  and  daring  the  procefs  the'" 'lie  air. 
phlogifton   combines   ■with  the  air,  from  which   at   the 
fame  time  the  light  and  caloric  are  feparated.  .j, 

5.  Soon  after  Mr  Kirwan  propofed  another  opinion,  Plifogifton 
wliich  was  pretty  generally  adopted   by  chemical  phi-'he  fame 
lofophers.      According  to   this  opinion,  hydrogen   and^'       ''* 
phlogifton  are  the  fame  j  that  it  cxifts  as  a  conftituent''    ° 
part   in  all  corabuftibles,  fepar.ating  from  them  during 
combuftion,  and  combhiing  with  the  oxygen  of  the  air.         ^2, 

6.  In  the  year   1777,    Scheele    publiflied    a  workScheclc's 
which  ivas  entitled,   Chemical  Experiments  on  j4ir  ,7;;fl'hypv)ihefi}. 
Tire.      Heat  according  to   b'ni,    confifts   of  a  certain 
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quantity  of  oxygen  united  with  phlogifton.  Radiant 
heat,  which  moves  in  ftraight  lines,  is  compofed  of 
o.vygcn  combined  with  a  greater  proportion  of  plilo- 
gifton ;  and  light,  of  oxygen  combined  with  a  llill 
greater  quantity. 

7.  But    the  labours  and  difcoveries  of  the  French 
ofLavoificr.chemilis  gave   a   new  turn  to  chemical   fcit-nce.     The 

unfortunate  Lavoifier,  who  had  devoted  his  time  and 
his  fortune  to  chemical  purfuits,  had  long  dircded  his 
attention  to  the  phenomena  of  combuliion  ;  and  after 
an  extenfive  feries  of  experiments,  diftinguilhcd  for 
their  accuracy  and  precifion,  he  eftabliflied  the  general 
law,  that  oxygen  combines  with  the  burning  body  in 
all  cafes  of  combulHon  ;  and  tlius,  he  was  enabled  fatis- 
-faftorily  to  account  for  the  phenomena  of  combuftion 
without  phlogillon,  the  exiflence  of  which  had  never 
been  proved. 

8.  The  principles  of  this  theory  are  the  following. 
No  comburtion  can  take  place  without  the  prefence  of 
oxygen,  for  it  is  tlie  combination  of  the  combuftible 
body  ivith  oxygen.  The  oxygen  of  the  atmofphere, 
which  is  in  the  flate  of  an  elaftic  fluid,  exifts  in  combi- 
nation with  caloric  and  light  ;  and  during  the  combuf- 
tion, that  is,  the  combination  of  the  oxygen  with  the 

5:4        combuflible  body,  the  caloric  and  light  are  feparated. 
Accounts  (J.  This  theory  accounts  for  the  phenomena  of  corn- 

only  lor  bullion  in  the  more  limited  acceptation  of  this  term, 
phaiiomena  ""'''^h  i^  merely  the  combination  of  oxygen  with  a 
combuflible  body,  without  any  extrication  of  caloric 
and  light.  Thus,  oxygen  combines  with  fome  metal- 
lic fubftances  and  other  bodies,  without  any  percepti- 
ble emiffion  of  light  or  heat.  This  is  called  oxidation, 
and  the  produdl  of  this  combuftion  is  denominated  an 
oxide.  In  all  cafes  of  combuftion  oxygen  combines 
with  the  combuflible  body.  Indeed  this  is  fo  elTential- 
ly  necefTary,  that  no  combuftion  can  take  place  with- 
out it  ;  but  in  the  more  extenfive  fignification  of  the 
-term  combuftion,  it  is  underftood,  not  merely  to  mean 
the  combination  of  oxygen  with  the  combuftible  body, 
■but  alfo  to  be  accompanied  with  the  extrication  of  heat 
and  light.  According  to  the  theory  of  Lavoifier,  the 
caloric  and  light  which  appear  during  combuftion,  are 
given  cut  by  the  oxygen  gas.  It  is  the  feparation  of 
that  quantity  of  caloric  which  is  ncceflary  to  retain  the 
bafe  of  this  gas,  or  oxygen,  in  the  form  of  an  elaftic 
fluid.  When,  therefore,  the  temperature  of  a  body  is 
fufficiently  raifed,  the  attinity  between  oxygen  and  this 
body  becomes  greater  than  that  which  exifts  between 
the  oxygen,  and  the  caloric  and  light.  The  oxygen 
therefore  combines  with  the  combuftible  body,  and  the 
caloric  and  light  are  feparated. 

This  theory  is  applicable  to  the  explanation  of  the 
phenomena  of  combuftion,  in  the  more  limited  mean- 
ing of  that  term  ;  and  it  is  partially  applicable  to 
•explain  the  phenomena  in  its  more  extenfive  mean- 
ing. But  when  it  is  confidered,  that  the  procefs 
of  combuftion  goes  on  between  two  folids,  one  of 
which  contains  oxygen  in  its  combination,  as  for  in- 
ftance,  fulphur  and  nitre,  difficulties  arife  in  account- 
ing for  the  heat  and  light,  when  the  oxygen  which 
combines  with  the  combuftible  body,  is  in  the  folid 
ftate. 

To  remove  thefe  difficulties,  and  to  explain  the  ap- 
pearances, the  theory  of  Lavoilier  has  been  greatly 
.modified,  or  new  theories  propofed. 
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10.  With  this  view  a  theory  has  been  propofed  by    Caiorfc. 
Brugnatelli.     This  theory  fuppofes   that  oxygen  exifts         «      ■ 
in  combination  with   bodies,  in  two  ftates.     In  the  one.p,  ^^^    j. 
it  is  entirely  deprived   of  it-s   caloric  and  light,  and  in  brugn'atcUi 
the  other,  it  retains  great  part  of  the  caloric  and  light, 
even  in  its  combined,  concrete  ftate.     It  is  limply  call- 
ed oxysren  in  the   firft  cafe,   when  it  is  deprived  of  its 
caloric  and  light ;  in  the  latter  it  is  denominated  t/tcrm- 
oxifgen,    when    tlie    caloric    and    light    are    combined 
with  it  in  the  concrete  ftate.     Thermoxygen,  then,  is 
a    compound    of   oxygen  and  caloric  in  the  concrete 
ftate.     This  caloric   is   different  from  that  which  holds 
the  thermoxygen  in  the  ftate  of  gas,  and  it  is  in  the 
fame  relation  to  thermoxygen  gas,  as  water  is  to  cry- 
ftallized   falts.      This    thermo.xygen    only  enters    into 
the  compofition  of  acids,  when  it  is  deprived  of  its  con- 
crete caloric.     But  it   combines  with  the  metals  in  the 
ftate   of  thermoxygen  ;    that  is,  united  with  the  con- 
crete  part   of  caloric.      Metallic  fubftances,  therefore, 
are  denominated  tliermoxides. 

In  its  union  with  metals,  thermoxygen  is  either  pre- 
vioufly  formed,  or  is  in  its  nafcent  ftate,  during  the 
combination.  In  the  latter  cafe,  the  caloric  ^vhich  is 
difengaged  by  the  chemical  aflion,  or  that  which  is 
applied  to  aflift  the  combination,  furniflies  the  necef- 
fary  portion  for  the  formation  of  the  thermoxide  ;  that 
is,  the  combination  of  oxygen  containing  caloric  in  its 
concrete  ftate,  with  a  metal.  Thus  it  is,  that  fome 
metals  require  the  application  of  heat  for  their  folution 
in  concentrated  acids. 

The  bafe  of  pure  air  is  in  the  ftate  of  thermoxygen, 
in  its  combination  with  water.  The  metals,  therefore 
which  have  a  ftronger  affinity  for  it  than  for  hydrogen, 
the  other  component  part  of  water,  readily  combine 
with  it,  without  the  aid  of  external  heat,  in  acids  di- 
luted ivith  this  fluid.  Gafeous  thermoxygen  always 
gives  out  caloric,  when  it  pafTes  from  the  elaftic  to  the 
concrete  ftate ;  but  as  thermoxygen  requires  little  ca- 
loric for  its  expanfion,  little  is  feparated  when  it  is 
condenfed.  We  (hall  only  add  the  author's  explana- 
tion of  the  difference  between  atmofpherical  air  and 
thofe  fubftances  which  have  the  fame  conftituent  parts 
in  different  proportion.  The  difference  between  at- 
mofpherical air  and  nitrous  gas,  he  fuppofes,  is  afcribed 
to  the  proportion  of  the  conftituent  principles,  and 
confequently,  according  to  this  h)j[iothefis,  the  atmo- 
fpherical  air  might  be  converted  into  nitrous  gas,  by 
augmenting  the  proportion  of  oxygen  gas,  or  by  . 
diminiftiing  that  of  the  azotic  gas.  But  the  difference  . 
between  thefe  two  gafes,  according  to  the  theory  of 
Brugnatelli,  confifts  in  this,  that  in  atmofpherical  air  the 
azotic  eas  is  combined  with  thermoxygen  gas  ;  but  in  „,         \ 
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nitrous  gas,  the    azotic  gas    is  combined   with  hniplej.,^jjj      ,gj_ 
oxygen  *.  326 

1 1 .  This  theory,    notw  Ithftanding   its   ingenuity,  is  Tlieory 
regarded    by  fome   merely  as   a    plaufible  hypothefis,  ^^''l''^'^ /^^P" 
which  is  little  fupported  by  fafts.     We  ftiall  therefore  P" ,"     '^ 
leave  it   to  the  confideration  of  our  readers,  and  pro-[,p„iven 
ceed   to  ftate  the  principles  of  another,  which  is  pro-  out  by  the 
pofed  to  be  fubftituted  in  place  of  the  Lavoifierian  the-  combufti- 
ory,  in  explaining  the  phenomena  of  combuilion.     In'''^' 
this  theory,  it  is  fuppofed  that  the  oxygen  gas  which"  is 
abforbed    during     combuftion,     furnifhes    the    caloric, 
^vhile  the  combuftible  body  gi\'es  out  the  light  which 
-preyioufly  exifted  in  it  as  a  component  part.     In  proof 

of 
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Caloric,  of  tliU  tliPory  h  is  ftated,  that  fome  bodies  give  out, 
during  combulHon,  a  greater  quantity  of  light  than 
others,  even  \vhere  the  fjuantity  of  oxygen  abforbcd  is 
le(s ;  that  the  colour  of  this  light  varies  according  to 
the  nature  of  the  combullible  j  and  that  vegetables 
which  grow  in  the  dark  contain  no  combullible  mat- 
ter, being  deprived  of  the  light  which  is  etl'entially  he- 
ceflary  for  its  fornjation.  This  theory,  which  Gren 
calls  the  theory  of  fire  and  cembtifliot:,  is  diftindly  de- 
tailed by  him  in  the  foUoivlng  Words  : 

"  I  take  here  the  v;orAfre  in  the  ufual  fenfe  of  com- 
mon language,  and  undefftand  by  it  that  light  which 
is  combined  with  free  caloric.  Cofnhiiflwn  is  the  ex- 
trication of  fire  with  and  by  the  decompofition  of  oxy- 
gen gas.  Take  the  example  of  phofphorus.  On  its 
combuftion  two  new  produfts,  the  phofphoric  acid  and 
fire,  arife  from  phofphorus  and  oxygen  gas, 

*'  In  order  that  the  theory  of  combullion  be  admif- 
fible,   it  muft  explain  every  circumftance  by  which  this 


ni«na. 
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P,  *'".*  '  phenomenon  is  accompanied,  asid  be  in  contradidUon 
with  none  of  them.  It,  befides,  muft  not  be  incon» 
fiHent  with  any  other  fixed  invariable  law  of  nature. 

"  According  to  tht  antip^ilogific fyfcm,  a  combufti- 
ble  body  is  fuch  as  is  poffefled  of  the  power  of  attrac- 
ting, in  a  certaiti  temperature,  the  oxygen  of  vital  air 
more  ftrongly  than  it  is  attrafted  by  the  caloric.  Be- 
fides, in  that  fyftem,  oxygen  gas  does  not  merely  con- 
fill  of  oxygen  and  caloric,  but  it  likewife  contains  light, 
in  a  fixed  ftate,  as  a  conftituent  part. 

"  If,  therefore,  phofphorus,  at  the  temperature  re- 
quifitc  to  its  inflammation,  be  brought  into  oxygen 
gas,  it  robs  the  latter  of  its  oxygen,  and  makes  with 
it  phofphoric  acid ;  whilft  the  caloric  and  the  bafis, 
or  matter  of  light,  previoufly  /atent  in  the  gas,  are  re- 
ftored  to  liberty  5  and,  combining  together,  produce 
the  fire  which  flies  off.  Thus  the  oxygen  gas  is  de- 
compofed. 

"  A  new  body,  the  phofphoric  acid,  is  now  gene- 
rated  ;  and,  becaufe  in  many  cafes  an  acid  is  produced 
by  eombul-jjy  jjjg  combuftion  of  inflammable    matters,   this   cir- 
cumftance   has   induced    modern    chemlfts    to   denote 
'  the  bafis  of   vital  air  by  the  words  acidfiiing  princi- 

ple, or  oxygen ;  not  on  the  ground  that  it  is  fuppofed 
to  be  four  of  itfelf,  but  becaufe  it  forms  an  acid 
only  when  combined  with  an  acidifable  bafis,  as  in 
our  experiment  with  phofphorus.  And  it  is  on  this 
account  that,  in  this  fyftem,  combuftion  has  likewife 
received  the  name  of  oxygenation.  But  in  the  cafe 
(very  often  occurring)  where  the  combuftible  matter 
imbibes  oxygen,  yet  without  becoming  thereby  an 
acid,  the  produft  is  called  oxi/ct  (alfo  denominated 
half-acid^,  and  the  procefs  is  termed  oxi/dation. 

"  Since  the  combuftible  fubftance  takes  up  the  pon- 
derable bafis  of  oxygen  gas,    and  fince,  according  to 
this  fyftem,    both  the  caloric  and  light  are  imponde- 
,,g        rable,  it  is  thereby  accounted  for,  why  the  refidue  of 
Acquires  ar  burnt  matters,    the  phofphoric   acid,  for  inftance,    ac- 
i.^creafe  of  quires  an  increafe   of  weight  equal  to  that  portion  of 
weight.       ^jjgi  gjr  ,vhich  was  decompofed. — If  the  inflammable 
fubftance  be  faturated  with  oxygen,  it  is  rendered  in- 
VoL.  V.  Part  II. 
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ca])able  of  decompofing  more  oxygen  gas,  and  thf  com- 
buftion is  ended. 

"  WTien  the  combuftion  is  pci-fonned  in  atmofpheric 
air,  it  is  then  the  azotic,  cither  mingled  or  mixed  with 
the  oxygen  gas,  that  prevents  thcfe  phenomena  from 
going  on  with  the  fame  vivacity  as  in  pure  oxygen 
gas  ;  and  likewife,  as  the  azotic  gas  is  not  afr'eiilcd  or 
afted  on  by  the  inflammable  body,  it  is  left  as  the  refi- 
due of  the  atmofpheric  air. 

"  Hence,  by  that  fyftem,  the  combuftion  of  phof-Conil.uftion 
phorus  in  oxygen  gas  is  eft'ofted  by  a  fimnle  arti;i!iy,a  cafe  of 
and  the  principle  of  fire  is  not  in  the  combuftible  body,  '""P'^  '^^■• 
but  in  the  oxygen  gas.  oW  tl"eory. 

"  However,   from  what  I  have  Rated  of  the  compo-       ,,j 
fition  of  light,  I  cannot  help  thinking,    that  in  combuf-  Explained 
Hon  a  double  aflinity  takes  place  j  and  to  explain  this ''J' ''""l^-' 
theory  I  ftiall  feleft  the  example  of  phofphorus.     T'hat  *""""*'■ 
fubftance  confifts  of  the  bafis  of  light,    called  by  me 
phlogiflon,  and  majcing  a  conftituent  part  of  all  com- 
buftible bodies  united  to  a  peculiar  body,   the  phofplio- 
ric-radicaL-^Oxygen  gas  is  a  compound  of  oxygen  and 
caloric. 

"  Now,  when  phofphorus  is  heated  in  this  gas,  and 
by  this  means  the  force  of  attraftion  between  the 
phlogifton  and  the  phofphoric-radical  is  fufficiently 
weakened,  fo  that  the  attraclitx  power  between  the 
radical  of  phofphorus  and  the  oxygen  may  prevail, 
then  the  aft  of  combuftion  enfues.  The  phofphoric 
bafis  atti'afts  the  oxygen,  wlille  the  phlogifton  of  the 
phofphorus  is  attrafted  by  the  caloric  of  the  oxygen 
gas.  Thus,  by  virtue  of  this  double  affinity,  two  new 
compounds,  the  phofphoric  acid  and  fire,  arife  from 
the  two  former  combinations,  phofphorus  and  oxygen  » 

gas. 

"  WTien  the  radical  of  phofphorus,  and  in  general 
of  any  combuftible  body,  has  abforbed  fo  much  oxy- 
gen, that  it  is  faturated  with  it,  the  combuftion  is  ar^. 
rived  at  its  higheft  degree  ;  and  in  the  fame  manner  it 
is  ended,  at  the  moment  when  all  the  quantity  of  oxv- 
gen  gas,  capable  of  being  decompofed,  is  exhaufted. 
By  this  it  is  explained,  why,  in  a  given  volume  of  oxy- 
gen gas,  only  a  certain  quantity  of  phofphorus,  and  in 
general  of  every  other  combuftible  matter,  can  be  con«- 
fumed  by  fire. 

"  The  increafe  of  weight  In  the  refidue  of  the  burnt 
fubftance  is,  in  this  phlogiftic,  or  rather  ecleSlic  fyjlem, 
likewife  explained  by  the  accefs  of  oxygen  ;  and  the 
caloric  and  bafis  of  light  are  likewife  fuppofed  to  be  both 
imponderable.  The  remaining  azotic  gas,  not  being 
atled  upon  by  the  combuftible  matter,  is  merely  the 
refidue  of  the  atmofpheric  air. 

"  Thofe  that  wifti  to  be  impartial,  muft  allow  that  Light  given 
the  light,  in  the  aniiphlugifiicfyllem,  afts  a  part  quite  cut  \«ith-    • 
fiiperfluous;  that  it  may  be  thoroughly   fet  afide  with-""' o''yg*"< 
out  impairing   the   fyftem ;    that   by   this  fyftem  thofe 
phenomena  cannot  be  explained,  where  light  iflues  from 
combuftible    bodies    without    any  accefs    of  vital  air, 
(fome   inftances  of  which  will  hereafter  be  given  (z)  5  ■    . 

that  the  influence  of  light  upon   the   growth  and  thriv- 
ing of  plants,  upon  the  changes  of  their  mixture  dur- 

3   ^  Jng 


(z)  As  in  the  cafe  of  the  combination  of  fulphar  and  iron  or  copper,. 
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^  vegetation,  and  upon  the  alteration  in  the  mixture 
of  many  other  bodies,  is  by  far  too  great>  to  allow 
oxygen  gas  to  be  coniidered  as  its  only  rcfervoir.  Fi- 
nally, it  mult  be  granted  (an  important  point)  that 
the  antiphlogiilic  fyllein  docs  in  no  way  explain  the 
incidents  preliminary  to  the  procefs  of  combullion  ; 
and  that  it  affords  no  argument  to  (how  ivhy  a  certain 
degree  of  heat  is  neceffary,  in  order  that  the  combufti- 
ble  body  be  inflamed  *." 

II.  Such  then  are  the  general  fafts  with  regard  to 
combullion,  and  fuch  are  tlie  theories  which  have  been 
propofed,  to  account  for  the  phenomena  exhibited  in 
this  procefs.  Three  ftates  or  modifications  have  been 
diftinguiflied  in  the  aft  of  combullion,  namely,  igni- 
tion, intlammation,  and  detonation. 

a.  Ignition,  properly  fpeaking,  is  rather  a  prelimi- 
nary ilcp,  than  a  part  of  the  procefs  of  combullion  it- 
felf  A  metallic  fubftance,  for  inllance,  may  become 
red  hot  when  expofed  to  a  certain  temperature  ;  but 
when  it  is  cooled,  it  returns  without  change  to  its  for- 
mer Hate.  In  this  cafe  caloric  and  light  are  given  out, 
but  the  body  undergoes  no  farther  change.  There  is 
no  abforption  of  oxygen,  ^vhich  is  one  ot  the  ordinary 
phenomena  of  combullion.  But,  with  an  increafe  of 
temperature,  this  alio  is  effcfted,  and  the  whole  phe- 
nomena of  combullion  are  exhibited  ■,  namely,  the  union 
of  oxygen  %vith  the  combuilible  body,  and  the  emiifion 
of  light  and  heat. 

b.  The  fecond  Hate  or  modification  of  combullion  is 
called  infltunmation.  This  depends  on  the  nature  of 
the  combuilible  body,  owing  partly  to  its  ftrong  affi- 
nity for  oxygen,  and  partly  to  the  flight  affinity  which 
exills  between  the  particles  of  the  combuilible  body. 
We  have  examples  of  this  in  the  burning  of  fulphur 
or  phofphorus,  or  a  candle  in  the  open  air,  or  in  oxygen 
gas. 

c.  Detonation  is  another  modification  of  combullion. 
It  is  a  rapid  and  inllantaneous  inflammation,  accompa- 
nied with  explofion.  This  arifes  from  the  fudden  for- 
mation of  a  vacuum,  by  tlie  change  of  elailic  fluids 
into  the  liquid  Hate,  or  by  the  fudden  evolution  of  ela- 
ilic fluids  from  the  folid  Hate.  Of  the  firll  we  have 
an  inllance  in  the  compoiition  of  water  by  the  inflam- 
mation of  oxygen  and  hydrogen  gafes,  which  is  at- 
tended  wnth  a  violent  explofion,  great  condenfaYion, 
and  the  extrication  of  light  and  heat.  Of  the  evolu- 
tion of  elaflic  fluids  from  folid  bodies,  we  have  a  good 
inllance  in  common  gunpowder,  from  which  an  im- 
menfe  volume  of  elailic  vapour  is  inftantaneoufly  extri- 
cated, which,  by  its  expanfive  force  being  fuddenly 
exerted,  produces  the  explofion,  and  the  irrefiftible  ef- 
fefts  of  this  powerfiil  agent. 

1 2.  All^  inflammable  fubftances,  Dr  Black  obferves, 
are  changed,  during  combullion,  into  one  or  more 
principles.  From  the  corabuftion  of  fome  fubftances,  . 
as  fulphur  and  phofphorus,  an  acid  is  obtained.  From 
the  combullion  of  others,  as  hydrogen  ivith  oxygen, 
water  is  the  produ<^  j  and  in  the  cafe  of  metals,  th^ 


are  reduced-  to  the  ftate   of  oxide,  or  calx,  as  it  was    Ox-ygen. 

formerly  called.      After  the  combuilible  lubftance  has v  ■    -' 

been   fubiefted  to  the  procefs  of  combullion,   it   is  to-      ^''O 

11       1  J  •      •.  .-  J   -^  1  °'  oxides, 

tally  changed  m  its  properties,  and  it  can  no  longer 

exhibit  the  phyiomena  of  combultion. 

Such  then  are  the  general  properties  and  efFefts  of 
light  and  heat,  two  of  the  moll  po^verful  agents,  and 
of  the  moll  extcniive  influence,  in  all  the  changes  and 
combination  which  take  place  among  bodies,  by  che- 
inical  aftion.  In  many  properties  they  relemble  each 
other,  but  are  totally  dilferent  from  all  other  kinds  of 
matter.  Thefe  bodies,  poflelfed  of  a  repulltve  poiver 
among  the  particles  of  each  other,  are  attrafted  by 
other  bodies,  and  combine  with  them ;  and  thei* 
combinations  produce  the  moft  aftonilhing  effefts,  giv- 
ing new  forms  to  matter,  and  inducing  innumerable 
changes,  which  may  be  confidered  as  conftituting  the 
principle  and  effence  of  lome  of  the  moft  fuolime  ope- 
rations of  nature,  and  many  of  the  moll  important  pro- 
ceffes  of  art. 

Connefted  with  light  and  heat  in  many  of  tlieir  ob- 
vious properties,  and  alfo  in  many  of  the  changes 
which  they  produce  upon  bodies,  are  eleftricity  and 
galvanifm  ;  and  with  eleftricity  at  leall,  if  not  alfo 
with  galvanifm,  the  magnetic  power  poffelTes  fome 
common  properties  ;  and  efpecially  if  fome  of  thefe 
are  to  be  coniidered,  as  fome  have  fuppofed,  only  as 
modifications  of  the  fame  fubftances  which  we  have 
treated  of,  the  difcuflTion  of  thefe  fubjefts  would  be 
properly  introduced  here  ;  but,  according  to  the  na- 
ture and  arrangement  of  this  work,  each  will  be  fully 
detailed  under  its  proper  head.  See  Electricity, 
Galvanism,  Magnetism. 

Chap.  IV.  Of  OXYGEN,  and  OXYGEN  GAS, 

1.  Oxygen  gas,  or  its  bafe,  oxygen,  is  one  of  the  of  itcat 
moft  important  agents  in  the  chemical  phenomena  ofimpoitance. 
nature,  or  in  the  procefles  of   art.     There    is  indeed 
fcarcely  a  fingle  procefs    in  which  this  fubftance   has 

not  fome  fhare.  Its  nature  and  properties,  therefore, 
ought  to  be  early  known. 

Oxygen  gas  is  one  of  the  difcoveries  of  modern  che-  ^  difcovery 
raiftry.      It  was  difcovered  by  Dr  Prieftley  in  the  year  of  modern 

1774,  and  from  him  it  received  the  name  of  dephlogif-'^'i^^'^'^'^^'i- 
ticated  air.     It  was  afterwards  denominated  highly  re- 

fpirable    air.       From    Scheele,  who  difcovered    it    in 

1775,  it  received  the  name  of  empyreal  air.  It  was 
called  vital  air  by  Condorcet  \  and  Lavoifier  gave  it 
the  name  of  oxygen  gas,  by  which  it  has  fince  been 
generally  diftinguilhed. 

2.  Oxygen  gas  is  moft  eafily  obtained  by  the  follow-  Procelics 
iag  procefs  :    a.  Take  a  quantity  of  the  fubftance   Cal-  fjr  obtait*- 
led    msngane/e ;   introduce  it  into  the  iron  bottle  A,'''S''- 
fig.  3.  to  the  neck  of  which  apply  the  bent  tube  B, 

which  is  made  to  fit  it  exaftly,  and  lute  them  together  at 
the  joining  CD  (a).  The  bottle  thus  prepared,  is  to  be 

espofed 


(a)  The  lute  which  anfwersthis  purpofe  fufficiently  well,  is  compofed  of  pipe  clay  and  linfeed  oil  well  beat- 
en together,  and  reduced  to  the  confiftence  of  glaziers  putty.  This  is  neatly  applied  to  the  joining,  and  if  al- 
lowed to  remain  for  eight  or  ten  hours  Wore  it  is  eKpofed  to  the  heat,  it  w-ill  afterwards  bear  the  higheft  tem  ■ 
jeraturCi. 
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Oxygen,  expofed  to  the  heat  of  a  furnace,  or  to  that  of  an  open 
V  '  fire.  As  foon  as  the  heat  is  applied,  the  atmofpheric 
air  within  the  bottle  is  driven  off;  and,  as  the  bottle 
becomes  red  hot,  the  quantity  of  air  ■vvhich  paffes  over, 
is  greatly  increafed.  Let  the  end  of  the  tube  con- 
nefted  with  the  bottle  be  introduced  under  the  ihelf  in 
the  pneumatic  trough,  and  the  bubbles  of  air  will  pafs 
through  the  water,  and  maybe  received  in  jars  filled 
with  water,  and  inverted  over  the  opening  in  the  ihelf. 

b.  Oxygen  gas  may  alio  be  obtained  by  treating 
what  is  called  in  chemillry  the  red  oxide  of  mercury, 
in  a  iimilar  manner. 

c.  This  gas  may  be  alfo  readily  procured  by  intro- 
ducing into  a  glafs  retort,  a  quantity  of  the  fame  fub- 
ftance  (manganefe)  reduced  to  powder,  adding  an 
equal  weight  of  fulphuric  acid,  and  applying  a  mo- 
derate heat. 

d.  Or  it  may  be  obtained  from  the  fubftance  called 
nitre  or  faltpetre,  expofed  to  a  red  heat,  in  an  earthen 

, , ,        or  coated  glafs  retort. 
Kature  of        3-  In  all  thefe  methods  of  obtaining  this  gas,  it  is  im- 
thepinccfs  neceffiry   to  mention,  that  it  mull  be  received  in  the 
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pneumatic  apparatus,  m  the  fame  \vay  as  has  been  di- 
refled  for  procuring  it  from  the  manganefe,  expofed  to 
heat  in  the  iron  veflel ;  and  in  ^vhatever  way  it  is  ob- 
tained, the  chemical  change  which  takes  place  in  thefe 
proceflTes,  is  thus  explained.  Oxygen  gas  confills  of 
two  ingredients,  the  one,  which  is  called  its  bafe,  and 
the  other  caloric,  or  the  matter  of  heat.  In  the  man- 
ganefe, this  bafe  is  fuppofed  to  be  combined  with  the 
metallic  fubftance  ;  and  when  this  fubftance  is  expofed 
to  a  fufficient  temperature,  the  oxygen,  having  a  great- 
er attraflion  for  caloric  than  for  the  metal,  combines 
with  it,  and  pafies  off  in  the  ftate  of  gas.  The  fame 
ehange  takes  place,  when  the  procefs  for  obtaining  the 
gas,  by  means  of  the  red  oxide  of  mercury,  is  employ- 
ed. When  the  fulphuric  acid,  ivhich  is  in  the  ftate  of 
liquid,  is  added  to  the  manganefe,  it  combines  with 
it,  and  becomes  folid.  But  no  liquid  fabftance  can 
become  folid,  without  being  deprived  of  the  cnloric 
neceffary  to  retain  it  in  the  ftate  of  fluidity.  The  ca- 
loric which  retained  the  fulphuric  acid  in  the  liquid 
ftate,  comiTJDes  mth  the  oxygen  of  the  manganefe,  af- 
fumes  the  fluid  or  gafeous  form,  and  makes  its  efcape. 
This  is  an  example  of  double  affinity.  The  fulphuric 
acid  unites  with  the  manganefe,  and  forms  a  folid  ,  while 
the  caloric  combines  with  the  bafe  of  oxygen,  and  ap- 
pears in  the  form  of  oxygen  gas. 

4.  Oxygen  gas  thus  obtained,  poifefTes  many  of  the 
properties  of  common  air.  It  is  colourlefs,  inxifible, 
elaftic,  and  may  be  indefinitely  expanded  or  comprelfed. 

O.'iygen  gas  poffeffes  neither  tafte  nor  fmell ;  its  fpe- 
cific  gravity,  according  to  Mr  Kirwan,  is  to  that  of 
•vvater  as  0.00135  to  I.OOOO.  Being  therefore  740 
times  lighter  than  its  bulk  of  water,  its  weight  to  at- 
mofpherical  air  is  in  the  proportion  of  1103  to  1000  ; 
or  100  cubic  inches  of  oxygen  gas  weigh  34  grs. 
while  the  fame  meafure  of  atmofpherical  air  ^veighs  on- 
ly 31  grs.  the  temperature  being  60°,  and  the  baro- 
meter being  at  30  inches.  According  to  Mr  Davy's 
experiments,    1 00  cubic  inches  of   oxygen  gas  weigli 

35-05  grs. 

Water  does  not  fenfibly  abforb  oxgen  gas.  But 
by  means  of  ttrong  preffure,  it  may  be  made  to  combine 
with,  and  to  retain  in  folution,  half  its  bulk  of  the  gas. 


Ojygen. 
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The  water  thus  impregnated,  is  not  fenAbly  different 
from  commom  water  in  tafte  or  fmcll,  but  it  is  faid  to 
have  proved  an  ufeful  remedy  in  fome  difeafes. 

Combuftible  lubftances  bun\  ^rith  greater  brilliancy 
and  rapidity  in  oxygen  gas  than  in  common  air.  In- 
deed it  is  owing  to  a  certain  quantity  of  the  former, 
that  the  procefs  of  combuftion  goes  on  in  the  latter  j 
and  when  the  oxygen  gas  is  exhauftcd,  the  procefs  is 
interrupted.  If  a  jar  or  phial  is  filled  with  this  gas, 
and  a  lighted  candle  introduced  into  it,  it  burns  with 
greater  fplendour,  and  produces  a  greater  degree  of 
heat,  than  in  a  fimilar  veffel  filled  with  common  air. 
If  the  candle  be  blown  out,  and  while  the  fnuff  is  red 
hot,  it  is  introduced  into  a  veflel  filled  with  o.xygen 
gas,  it  re-kindles  with  a  flight  explofion,  and  burns 
with  the  fame  fplendour.  A  candle  in  a  veffel  filled  with 
oxygen  gas  bums  much  longer  than  in  the  fame  quan- 
tity of  atmofpherical  air. 

Oxygen  gas  is  effentially  neceffary  for  refpiration.  No 
breathing  animal  can  live  in  any  air  which  does  not 
contain  fome  proportion  of  oyxgen  gas.  And  the  ex- 
periments of  Dr  Prieftlcy  and  others  prove,  that  ani- 
mals live  a  much  longer  time  in  oxygen  gas  than  in  an 
equal  bulk  of  atmofpherical  air.  The  experiments  of 
Count  Morozzo  fiilly  eftablifli  this  faft.  Into  a  veffel 
filled  ivith  common  air,  and  inverted  o\ex  water,  he  in- 
troduced a  number  of  fparrows,  and  obferved  the 
effefls.  The  following  are  the  refults  of  his  experi^. 
ments  : 

H.     M. 
The  firft  fparrow  lived  -  3        o 

The  fecond  -  -  "^       3 

The  third  -  -01 

The  experiments  were  repeated  by  filling  the  fame 
veffel  with  oxygen  gas,  and  he  obtained  the  following 
refults  : 

The  firft  fparrow  lived 

The  fecond 

The  third 

The  fourth 

The  fifth 

The  fixth 

The  feventh 

The  eighth 

The  ninth 

The  tenth 
Two  fparrows  were  then  put  in  together  ;  the  one 
liveJ  for  an  hour,    but    the    other   died  in  about   20 
minutes. 

5.  Oxygen    combines  with   a  great  number  of  bo- Oxygen 
dies,  and  forms  compounds  with  them.     It  is  always  ctunbints 
prefented  to  us    in  a  ftate    of    combination.      In  exa-"'  ''"'" 
mining  its  properties,  it  is  always  as   a  compound  ;  and 
thefe   properties  are    only  cognizable  to  our  fenfes  in 
that  ftate. 

When  oxygen  combines  with  metallic  fubftances, 
they  acquire  new  properties,  and  this  combination  in 
chemical  language  is  denominated  an  oxide.  Com- 
bined nith  many  other  fubftances,  the  nature  of  the 
fubftance  is  alfo  changed,  and  the  compound  exhibits 
new  properties.  One  of  the  moft  remarkable  of  thefe 
is  the  tafte  of  the  compound  fubftance,  which  is  often 
four  or  acid  j  and  becaufe  this  circumftance  was  ob- 
ferved to  be  one  of  the  moft  frequent  and  moft  re- 
3   (.)    2  znarkable 
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Azotic  Gas.  markable  which  attend  Its  combinations,  the  name  of 
oxygen,  or  acidifying,  was  invented  by  Lavoifier. 
Oxygen  gas  is  alfo  neceffary  for  the  germination  of 
the  feeds  of  plants  :  but  as  the  procefs  of  vegetation 
advances,  it  is  given  out  in  great  abundance  by  the 
leaves  during  the  day.  By  this  means  the  great  wafte 
of  oxygen  gas  in  the  proceifes  of  cor^buition  and  re- 
fpiration  is  fully  repaired,  and  the  balance  between  its 
confumption  and  fupply  is  preferved. 

6.  The  following  is  the  order  of  its  affinity  for  the 
fubftances  with  which  it  enters  into  combination. 

OxYGEy. 


350 
pifcoveiy. 


3i« 
iWethodsof 
procuring 
It. 


Charcoal, 
Titanium, 
Manganefe, 
Zinc, 
Iron, 
Tin, 

Uranium, 
Molybdena, 
Tunglten, 
Cobalt, 
Antimony, 
Hydrogen, 
Phofphorus, 
I  Sulphur, 

Azote, 
Nickel, 
Arfenic, 
Chromium, 
Bifmuth, 
Lead, 
Copper, 
Tellurium, 
<-  Platina, 

Mercury, 
Silver, 

Oxide  of  arfenic. 
Nitrous  gas. 
Gold, 

Muriatic  acid. 
White  oxide  of  manganefe. 
White  oxide  of  lead. 

Chap.  V.  Of  AZOTIC  GAS. 

1.  Azotic  gas  was  examined  by  Mr  Scheele,  the  ce- 
lebrated Swedith  chemift,  in  1776  ^  and  his  experi- 
ments proved,  that  it  is  a  fluid  poiTeiTed  ef  peculiar  pro- 
perties. It  feems,  however,  to  have  been  known  to  Dr 
Rutherford  of  Edinburgh,  as  early  as  the  year  1772, 
as  appears  from  his  thefis  publifhed  in  that  year,  in 
which  he  fpeaks  of  the  effefts  of  combuflion  and  re- 
fpiration  on  the  air  of  the  atmofphere. 

2.  There  are  various  methods  by  which  this  gas  may 
be  obtained,  a.  The  procefs  recommended  by  Ber- 
thollet  is  the  following  :  Take  a  quantity  of  mufcular 
flelh,  or  the  fibrous  part  of  the  blood,  which  has  been 
well  wafhed.  Cut  the  flefh  into  fmall  bits  ;  introduce 
it  into  a  retort,  or  a  matrafs  to  which  a  ground  tube 
has  been  adapted.  Pour  over  it  diluted  nitric  acid, 
expofe  it  to  a  heat  of  about  100*,  and  place  the  beak  of 
the  retort  or  the  end  of  the  tube  in  the  pneumatic 
apparatus,  that  the  gas  yvhich  comes  over  may  be  re- 


ceived in  proper  vefTels.  .  Tlie  gas  thus  obtained,  is  Azotic  Gaj- 
a-zotic  gas.  b.  If  fulphuret  of  poisfli  be  expofed  to  the  '— v~~^ 
air  of  the  atmofphere,  incloled  in  a  bell-glafs,  over 
water  ;  or,  if  fulphuret  of  iron  be  formed  into  a  parte 
^vith  water,  and  treated  in  the  fame  way,  and  allowed  to 
remain  for  fome  days,  the  quantity  of  air  within  the  glafs 
is  greatly  diminilhed,  in  confequence  of  part  having 
been  abforbed,  and  what  remains  is  azotic  gas.  c.  When 
the  air  of  the  atmofphere  is  inclofedin  the  fame  way,  and 
expofed  to  the  aftion  of  phofphorus,  it  alfo  fuflers  dimi- 
nution, part  being  abforbed.     Azotic  gas  only  remains. 

3.  Azotic  gas,  like  common  air,  is  invifible  and  ela- pfQjJjj;^,^ 
ftic,  and  may  be  indefinitely  condenfed  and  dilated.     Its 
fpecific  gravity  is  lefs  than  that  of  atmofpheric  air.     It 

is  eflimated  by  Mr  Kirwan  at  0.00 1 20,  which  is  in 
the  proportion  of  985  to  1000 ;  but  according  to 
Lavoiiier's  experiments,  it  is  to  atmofpheric  air  as 
942.6  to  1000,  which  makes  its  fpecific  gravity  only 
0.00115. 

This  gas  is  unfit  for  combuflion.  If  into  a  jar  or 
phial,  filled  with  azotic  gas,  a  lighted  candle  be  intro- 
duced, it  is  immediately  extinguifhed. 

This  gas  is  alfo  extremely  noxious  to  Snimals,  and 
is  therefore  totally  unfit  for  refpiration. 

4.  No  attempts  ivhich  have  yet  been  made,  have  fuc-  h  a  liaiple 
ceeded  in    decompofing   azote,    or,  the  bale  of  azotic  fubftance. 
gas.     It  mufl  therefore  be  admitted  among  the  num- 
ber of  fimple  fubftances.     It  has  never  been  obtained 

in  a  feparate  ftate.  It  is  therefore  when  it  is  com- 
bined with  caloric,  that  is,  in  a  gafeous  ftate,  that  we 
are  acquainted  ivith  its  properties ;  and  from  its  being 
unfit  for  refpiration,  it  derived  its  name.  Some  cbe- 
mifts  have  indeed  confidered  it  as  a  compound  fub- 
ftance.  Dr  Prleftley  fuppofed  that  it  confifted  of 
phloglfton  and  oxygen  gas.  On  this  account  he  cal- 
led it  phlogijlicated  air.  According  to  the  StahHan 
theory,  the  procefs  of  combuftion  is  the  feparation  of 
phlogirton  from  the  burning  Iwdy.  Oxygen  gas,  hav- 
ing a  ftrong  affinity  for  phlogirton,  combines  ^vith  it 
during  the  combuftion,  and  is  even  fuppofed  to  contri- 
bute to  the  feparation  of  the  phlogirton,  by  its  affinity 
for  it.  And  when  this  air  is  faturated  with  phlogirton, 
the  procefs  of  combuflion  is  at  an  end.  The  air  that 
remains  after  this  procefs  is  azotic  gas.  This  theory, 
when  firrt  announced  by  Dr  Priertley,  was  pretty  ge- 
nerally received ;  but  future  experiments  foon  de- 
monftrated,  that  the  quantity  of  air  in  which  a  com- 
buftible  body  was  burnt,  diminifhed  both  in  bulk  and 
in  weight  j  and  therefore  proved  that  the  air,  inrtead 
of  receiving  any  addition,  was  on  the  contrary  deprived 
of  fomethlng. 

Achard,  about  the  year  1784,  concluded,  from  fome 
experiments  which  he  had  made,  that  azotic  gas  con- 
fifts  of  water  and  fire.  This  theory  has  been  fupport- 
ed  by  Weftrumb,  and  more  lately  by  Wiegleb,  Ac- 
cording to  the  experiments  on  which  thefe  chemifts 
rert  the  truth  of  their  theory,  azotic  gas  is  always  the 
refult  when  fteam  is  made  to  pafs  through  red-hot 
earthen,  or  even  metallic  tubes ;  but  a  feries  of  very 
accurate  experiments,  inrtituted  by  the  affociated  Dutch 
chemifts,  clearly  proved  that  no  azotic  gas  was  pro- 
duced, when  the  inftruraents  employed  were  impene- 
trable by  air*.  Dr  Prieftley  had  long  before  fhown ,  *  ^„„j/,  ^, 
that  in  fiinllar  experiments,  when  he  employed  earthen-  Clim.  vol. 
ware  retorts,  containing  moid  clay,  and  expofed  them*"^'  P-.'i'^* 

to 
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to  a  temperature  above  boiling  heat ;  inftead  of  va- 
pour ifluing  from  the  beak  of  the  retort,  a  quantity  of 
air,  which  was  nearly  equal  in  weight  to  the  quantity 
of  water  introduced,  palled  over.  The  conclufion 
which  he  dre^v  from  thefe  experiments,  was,  that  the 
water  ^vas  converted  into  air  ;  for  he  found  that  it 
polTeffed  nearly  the  fame  properties  as  common  air. 
But  he  proved  afterwards  by  more  accurate  experi- 
ments, that  water  had  made  its  way  through  the  pores 
of  the  veflels,  and  that  its  place  \vas  fupplied  by  the  ex- 
ternal air  which  was  forced  in  by  the  preffure  of  the 
atmofphere.  For  it  was  clearly  afcertained  by  the  ex- 
periments of  the  Dutch  chemills,  that  no  gas  was  ob- 
tained, while  perfeftly  found  glafs  or  metallic  tubes 
were  employed. 

Another  theory  has  been  propofed,  of  the  compofi- 
tion  of  azotic -gas,  by  Girtaimer*.  He  fuppofes  that 
azotic  gas  confifts  of  hydrogen  and  oxygen  gas,  having 
a  fmaller  proportion  of  oxygen  gas  than  what  enters 
into  the  compofition  of  watei'f .  But  the  experiments 
of  other  chemills,  as  thofe  of  Berthollet  and  Bouillon 
Lagrange,  have  atforded  no  fuch  refult  (b). 

5.  There  is  no  perceptible  aftion  bet\veen  light  and 
azotic  gas.  Combined  with  caloric,  we  have  already 
fecn  it  may  be  indefinitely  expanded,  but  without  un- 
dergoing- any  change  in  its  properties. 

Azotic  gas,  from  its  being  found  in  fuch  abundance 
in  the  air  of  the  atmofphere,  no  doubt  afts  fome  impor- 
tant part  in  the  economy  of  nature.  It  is  given  out, 
or  feems  to  be  given  out,  in  great  quantity  during 
the  decompofition  of  animal  and  vegetable  matters  ; 
but  during  thefe  procefles,  it  is  the  oxygen  of  the 
atmofpherical  air  which  is  abforbed,  and  thus  the  refi- 
duary  air  rs  azotic  gas.  The  bafe  of  azotic  gas  is  un- 
known, and  chemills  are  ftill  unacquainted  with  its  affi- 
nities. 

Azotic  gas  combines  with  oxygen  in  different  propor- 
tions, and  forms  compounds  very  different  in  their  na- 
ture and  properties.  In  one  proportion  it  conflitutes  the 
air  of  the  atmofphere,  in  another,  %vhat  is  called  nitrous 
oxide,  and  in  a  third  nitrous  gas ^  Thefe  we  fliall  exa- 
mine in  their  order  in  the  following  fedlions. 

Sect.  I.  Of  ^TMosfHSRtc  Ais., 

1.  The  air  of  the  atmofphere  is  compofed  of  azotic  and' 
oxygen  gafes.  This  is  an  invifible  elaftic  fluid,  which 
may  be  indefinitely  compreffed  and  dilated.  The  fpe- 
cific  gravity  of  atmofpheric  air  is  0.00 1  2,  or  about  816 
times  lighter  than  water.  This  is  to  be  underftood 
when  the  temperature-  is  between  50°  and  60',  and 
when  the  barometer  is  at  30  inches.  The  preffure  of 
the  air  of  the  atmofphere  is  nearly  equal  to  151b.  oa 
every  fquare  inch. 

2.  Till  the  difcoveries  of  modem  chemiftry,^  atmo- 
fpheric air  was  confidered  as  one  of  the  four  fimple  ele- 
mentary fubrtances,  of  which  all  bodies  are  compofed. 
But  the  experiments  and  refearches  of  Prieftley  and  of 
Sclieele  fully  demonftrated  the  exiftence  of  two  fepa- 
rate  fubftances,  totally  diftinft  from  each  other  in  their 
natures  and  properties.  Oxygen  gas,  one  of  the  com- 
ponent parts  of  atmofpheric  air,  was,  according  to  Dr 
Prieflley,  completely  freed  from  phlogilton  ;  and  hence 


49: 


he  calls  it  dcphlogifticated  air,  which  was  in  an  eminent  Azotic  Gas. 
degree,  fit  for  relpiration   and   combuftion  ;  but  azotic  '  ' 

gas,  the  other  component  part,  was  fuppofed  to  be  fatu- 
rated  witlr  phlogilton,  and  therefore  unfit,  as  it  was 
found  to  be,  for  thefe  purpofes.  To  the  latter,  the  azo- 
tic gas,  Scheele  gave  the  name  oifoul  s\t.  -.g 

3.  According  to  the  experiments  of  Lavoifier,  the  Proportions 
proportion  of  the  two  gafes  which  exirt  in  atmoipheric°f  ^^"t"=  ■ 
air,  are  73  parts  of  azotic  gas,  and  27  of  o.xygen  gas. '"^  ""'S'" 
But  according  to  later  experiments  the  proportions  are" 

found  to  be  78  of  azotic  gas,  and  22  of  o.xygen  gas 
by  bulk  ;  or  by  weight,  74   of  azotic  and  26  of  oxy- 

The   proportions   of  thefe  two  gafes  in  atmofpheric  always 
air  are  uniform  and  conftant.     They  have  been  found  contl ant. 
to  be  nearly  the  fame  in  all  parts  of  the  world,  and  in 
all  feafons  of  the  year,   where   experiments   have  been 
made. 

4.  A  queftion  has  arifen  among  philofophers  concern-  Conllitu- 
ing  the  conltitution  of  the  atmofphere,  whether  its  com- 1  ion  ottlie 
ponent  parts  are  to   be  confidered  merely  as  a  raecha-^""°'P^^'''^' 
nical  mixture,   or  as  a  chemical  combination.     To  the 

latter  opinion  the   greater  number  of  chemills  are  in- 
clined, from  the  conflancy  of  the  proportions  of  the  com-         r. 
ponent  parts  of  the  atmofphere,  thefe  parts  always  be-  Suppofed  to 
ing   found   in  the   fame   proportion  at  all  heights,  and  be  a  che- 
never  fepavating   according  to  their  fpecific  gravities  ;"1''^*'.<^°'"" 
from  its  poffeffing  diftinft  properties;  and  from  its  con-*""^"""' 
tinuing  the  fame,  whatever  proceffes  are  carried  on  in  it, 
or  ivhatever   proportions  of  oxygen  may  be  abforbed 
during  thefe  proceffes.  362 ' 

A  contrary  opinion  has  been  adopted  by  Mr  Dal-  °^  "  ™^- 
ton,  which   he   has  endeavoured  to  eftablilli  by  fome '^''.^,"|,"' 
very  acute  mathematical  reafoning.      According  to  this 
ingenious  hypothefis,  the  elaftic  fluids  which  exill  in  the 
atmofphere,    have   no  mutual   aftion   whatever.  •    The 
particles  of  one  fluid  are  only  attraftcd  and  repelled  by 
each  other,    but  are  not  afted  upon  by  the  particles  of 
another  fluid.      The    particles  of  the  different  fluids, 
with  regard  to  each  other,  are-fubjeft  to  the  laws  of  in-  ' 
elaflle  bodies*.  *Manclcf. 

Mem.  vul. 

Sect.  II.  O/Nmous  Oxide  Gas.  ''■  P  535- 

I.  This  gas  is  moft  readily  obtained  by  decompofingp  ■^'?r 
nitrate  of  ammonia,  a  fait  compofed  of  nitric  acid  and  obtaining 
ammonia,  the  properties  of  which  will  be  afterwards  this  gas. 
particularly  detailed.  The  cryftals  of  this  fait  are  put 
into  a  retort,  and  expofed  to  a  temperature  between 
340°  and  500°.  It  very  foon  melts  after  the  heat  is 
applied,  and  a  great  quantity  of  gas  is  emitted,  at  firft 
in  the  form  of  white  fumes,  but  afterwards  tranfparent 
and  colourlefs.  This  may  be  received  in  jars  over  wa- 
ter in  the  ufual  way.  This  is  the  nitrous  oxide  gas, 
the  gafeous-oxlde  of  azote,  or,  as  it  has  been  called  by. 
fome,  from  the  pleafurablc  fenfations  it  excites  on  be- 
ing refpired,  the  gas  of  paradife.  The  fint  part  of  the 
gas  which  comes  over  is  not  quite  fo  pure  as  when  it 
is  given  out  flowly,  and  when  it  is  tranfparent.  When 
therefore  it  is  refpired,  care  ftiould  be  taken  to  fepa- 
rate  what  comes  off  firft,  from  the  reft.     This  gas,  as  ' 

is  obvious  from  the  procefs,  is  obtained  by  the  decom- 
pofition of  the  nitrate  of  ammonia  ;    but  the   change 

which 


(b)  The  component  parts  of  water  are  oxygen  and  hydrogen,  as  -yve  fhall  find  aftenvards. 
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Azotic  Gas. which  takes  place  ^\lll  be  better  underftood,  when  vre 
•         come   to  treat  of  the  lalt  itlelf,  being   previoufly   ac- 
quainted with  its  conftituent  part?. 

2.  This  gas  was  called   by  Dr  Prieilley  dephlogifti- 

cated  nitrous  gas  ;  and  it  was  difcoxered  by  him  in  the 

year  1776.  Its  component  parts  were  afcertained  by  the 

,tjf,A^^^;,„airaciated  Dutch  chcmillsj  but   its  nature  and  proper- 

iSoo.  ties  were  more   itiUy  and  precilely  inveftigated  by  Mr 

565  Davy  *. 
Projierties.  ^^  j,^  j(5  phyfical  properties,  this  gas  refembles  com- 
mon air.  It  is  elaftic,  tranfparent,  and  colourlefs. 
The  fpecific  gravity,  as  it  has  been  eftimated  by  Mr 
Davy,  is  0.00197.  One  hundred  cubic  inches  ot  it 
weigh  50.20  grs.  The  component  parts  of  nitrous 
oside  gas  are  63  of  azote,  and  37  of  oxygen  gas. 

Some  combuflibles  burn  in  this  gas  nearly  as  well  as 
in  oxygen  gas,  but  with  this  difference,  that  they  muft 
be  in  a  ftate  of  ignition. 

Pyrophorus,  which  fpontaneoufly  inflames  fo  low  as 
the  temperature  of  40°  in  atmofpheric  air,  will  not 
.bum  in  nitrous  oxide  gas,  till  it  is  raifed  to  a  tempe- 
rature above  212".  A  burning  taper  introduced  into 
pure  nitrous  oxide  gas,  burns  at  firfl  «-ith  a  brilliant 
white  light,  and  fparkles  as  in  oxygen  gas  ;  but  as  the 
cembuftion  goes  on,  the  flame  gradually  lengthens, 
and  is  furrounded  with  a  pale  blue  light.  Phoiphorus 
bums  in  it  with  a  brilliancy  not  much  inferior  to  its 
365  combuifion  in  oxygen  gas. 
EfFejfts  in  4.  It  was  at  firll  fuppofed  that  tliis  gas  is  unfit  for  re- 
tefpiringit.  fpiration,  but  the  experiments  of  Mr  Davy  have  fliewn 
the  contrary  ;  and  the  Angular  effetls  which  it  produ- 
ces on  the  animal  frame  have  e.xcited  much  intereft. 
From  thefe  experiments,  and  from  many  others  which 
have  been  fince  repeated,  it  appears  that  it  may  be  re- 
fpired  for  forae  minutes  without  injury.  In  Icme  cafes 
it  produces  no  effeft  whatever  •,  but,  in  general,  the 
fenfations  it  excites  are  limilar  to  thofe  of  intoxication  ; 
but  they  are  rarely  followed  by  its  unpleafant  effefts. 
Mr  Davy  defcribes  his  own  feelings  when  he  refpired 
this  gas,  in  the  following  words. 

"  Having  previoufly  clofed  my  noftrils  and  exha»led 
my  lungs,  I  breathed  four  quarts  of  nitrous  oxide  from 
nnd  into  a  filk  bag.  The  firft  feelings  v,-ere  giddinefs, 
feufe  of  fullnefs  of  the  head,  and  indiilinft  fenfation  ;  but 
in  lefs  than  half  a  minute,  the  refpiration  being  continu- 
ed, they  diminilhed  gradually,  and  were  fucceeded  by 
a  fenfation  analogous  to  gentle  preffure  on  all  the 
mufcles,  attended  by  a  highly  pleafurable  thrilling, 
particularly  in  the  chefl;  and  the  extremities.  The  ob- 
je^s  around  me  became  dazzling,  and  my  hearing  more 
acute.  Towards  the  laft  infpirations,  the  thrilling  in- 
creafed,  the  fenfe  of  mufcular  power  became  greater, 
and  at  laft  an  irreflllible  propenfity  to  aftion  xvas  indul- 
ged in  ;  I  recollect;  but  indiftin(5tly  what  followed  ;  I 
know  that  my  motions  were  various  and  violent. 

"  Thefe  effedls  very  foon  ceafed  after  refpiration. 
In  ten  minutes  I  had  recovered  my  natural  ftate  of 
mind.  The  thrilling  in  the  extremities  continued 
longer  than  the  other  fenfations. 

"  This  experiment  was  made  in  tlie  morning  ;  no 
languor    or    exhaultion    was    confequent,    my  feelings 


throughout  the  day  were    as  ufual,    and  I  paffed  the  Azotic  Gas. 
night  in  undii^urbed  repofe  *."  •77"^''^"*" 

But  although  it  may  be  refpired  for  a  (l>ort  time  xvith  ^,/-°^^J„ 
impunity,  not  more  than  3  or  4  minutes,  yet  animals  p.  .,7. 
that  are  confined  in  it  foon  become  relllels  and  unealy, 
and  at  laft  expire.  From  this  therefore  it  appears  that 
it  is  unfit  for  the  fupport  of  animal  life,  and  perhaps 
could  not  at  all  be  refpired,  if  the  lungs  were  previ- 
oufly exhaufled  of  atmofpheric  air,  ,5- 

5.  The  tafte   of  nitrous  oxide  gas,  when  in  a  ftate Tafte  and 
of  purity,  is  dillinClly  iVveet  to  the  tongue   and  palate  j'^"'^"- 
and  it  has  an  agreeable  odour.     Mr   Davy  obfervts, 

that  he  often  thought  it  produced   a  feeling  fomewhat 
analogous,  as  he  exprefies  it,  to  tafte  in  its  application 
to  the  lungs  ;  for   in  one  or  two  experiments   he   per-  '        ' 
ceived  a  diftinft  fenfe  of  warmth  in  the  cheft  f .  j^g 

6.  Water  abforbs  nitrous   oxide  gas  in  coniiderableis  aWorbed 
porportion.     When  the  water  is  agitated,  0.54  parts  by  water, 
of  its  bulk,  or   0.27   of  its  weight,  combine  with  it. 

The  water  becomes  fweetilh,  and  the  whole  of  the  gas 
may  be  expelled  from  it  unchanged,  by  boiling. 

7.  No  change  takes  place  upon  this  gas  by  the  a£lioii 
of  light,  but  xvhen  it  is  expofed  to  a  high  temperature, 
as  vvhen  the  eleftric  fpark  is  fent  through  it,  or  w-hen  it 
is  made  to  pafs  through  a  red-hot  porcelain  tube,  it  is 
decompofed,  and  converted  into  common  air  and  nitric 
acid. 


Sect.  III.   0/ Nitrous  Gas. 
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1 .  If  a  quantity  of  pure  copper  filings  be  put  iuto  a  How  prc- 
matrafs  or  retort,  and  diluted  nitric  acid  be  poured  over'^ured. 
them,  a  violent  eifervefcence  takes  place,   and  a  great 
quantity  of  gas  is  evolved.     This  is  nitrous  gas.     It 

may   be  obtained  alfo,  by  fubftituting  for  the  copper 
other  metals,  as  iron,  filver,  and  mercury. 

This  gas  is  mentioned  by  Dr  Hales,  but  it  is  to  the 
labours  of  Dr  Prieftley  that  we  are  indebted  for  the 
knowledge  of  its  nature  and  properties.  370 

2.  This  gas  is   an   elaftic,  colourlefs  fluid,  which  has  Prop^'f'fi 
no  ienfible   tafte,  and  does  not  redden  the  tin6Uire  of 
turniole  (c). 

According  to  Mr  Kinvan,  the  fpecific  gravity  of 
nitrous  gas  is  0.001458,  but  by  Mr  Davy's  eftimation 
it  is  0.001343.  Tie  weight  of  ico  cubic  inches  of 
it  is  34.26  grs.  and  it  is  compoled  of  5^.95  oxygen, 
and  44.05  azote  J.  1  his  gas  is  totally  unfit  for  relpi-J  •'""'■ 
ration.  Animals  that  breathe  it  are  inftantly  fuffocat-'^'  ^  ^' 
cd. 

Some  combuftibles  burn  in  this  gas.  Phofphorus, 
when  introduced  into  it  in  a  ftate  of  aftive  inflamma- 
tion, burns  with  almoft  as  much  vividnefs  as  in  oxygen 
gas  ||.  Homberg's  pyrophorus,  a  fubftance  which  takes  II  ^^'^• 
fire  when  expofed  to  the  air,  when  introduced  into'''  '^^' 
this  gas,  inftantly  becomes  red,  and  burns  very  vividly. 
In  this  experiment,  and  in  the  former  with  the  phof- 
phorus, thefe  fubftances  combine  with  the  oxygen  of  the 
nitrous  gas,  w  hile  heat  and  light  are  emitted  and  azotic 
gas  is  left  behind.  371 

3.  Nitrous  gas,  when  expofed  to  the  aftion  of  heat,  by  Acton  or 
being  made  to  pafs  through  a  red-hot  porcelain  tube,"^^'' 

undersroes 


(c)  This  is  a  left  for  acid  fubftances,  which  will  be  mentioned  particularly  aftenvards. 
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H>ur"ge''  undergoes  no  change  *.  It  is  abforbed  by  water. 
^"^  Wlien  the  water  is  freed  from  air,  it  abforbs  about  t'et 
,  of  its  bulk  of  nitrous  gas,,  at  the  commou  temperature, 

i_  p  ■*  and  when  it  is  boiled  or  frozen,  the  gas  leparates  un- 
changed. The  water  thus  impregnated  with  nitrous 
gas,  has  no  peculiar  talte,  nor  does  it  alter  the  colour 
of  vegetable  blues. 

4.  When  a  quantity  of  atmofpherical  air  is  introduced 
into  a  jar  containing  nitrous  gas,  a  red  colour  appears 
fro:n  the  mixture  of  the  tu'O  gafes ;  they  are  diminilh- 
ed  in  bulk,  and  heat  is  evolved.  The  produA  is  ni- 
trous acid.  If  oxygen  gas  be  empl  )vcd  in  place  of  at- 
mofpheric  air,  the  whole  of  the  two  gafes  will  be  con- 
verted into  a  liquid.  The  diminution  of  bulk  is  owing 
to  the  condenfation  of  the  elaiHc  fluids,  and  the  evo- 
lution of  caloric  mud  be  afcribed  to  the  change  of 
ftate,  from  that  of  elaltic  fluid  to  that  of  liquid. 

Azotic  gas  alfo  enters  into  combination  witli  oxy- 
gen in  a  different  proportion  from  what  has  been  Hated 
above,  forming  nitrous  and  nitric  acids ;  but  thefe  will 
come  more  properly  to  be  treated  of  among  the  clafs 
of  acids. 

The  following  table  exhibits  at  one  view  the  differ- 
ent proportions  of  oxygen  and  azotic  gafes  in  the  com- 
pounds formed  by  thefe  two  fubftances. 
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lOO  cubic  inches. 

Weight  in 
gr<iins. 

111  100  grains, 
PropcH-tion'i  of 

Azote. 

Oxygen. 

Atmoipherlc  air 
Nitrous  oxide 
Nitrous  gas 
Nitric  acid 

31.10 
50.20 
3426 

76.00 

7  3. CO 

63-30 

44.05 

29.50 

27.00. 
36.70 

55-95 
70.50 

?74 
Method  of 
procuring. 


Ghap:  VI.  Of  hydrogen  GAS. 

1 .  This  gas  has  been  long  known  under  the  name  of 
the  fire-t/arti/)  of  the  miners.  Its  combuftible  property 
is  defcribed  in  the  works  of  Boyle  and  Hales,  of  Boer- 
haave,  and  of  Stahl ;  but  it  was  not  till  the  year  1766 
that  its  properties  were  particularly  afcertained,  and 
the  difference  bet^veen  it  and  atmofpheric  air  pointed 
out  by  Mr  Cavendilli.  Its  properties  and  combina- 
tions w€re  more  fully  invcftigated  by  Prieftley  and 
Scheele,    Senebier  and  Volta,  under  the  name  of  in- 

fiammable  gas  or  air.     It  is  now  dillinguiflied  by  the 

name  of  hydrogen  gas,  and  its  bafe  by  that  of  hydrogen. 

Like  the  two  former,  oxygen  and  azote,  it  is  never 

obtained  in  an  uncombined  llate.     Its  properties  can 

only  be  examined  in  a  ftate  of  gas. 

2.  Hydrogen  gas  may  be  obtained  in  a  ftate  of  toler- 
able purity  by  the  following  procefs.  Take  one  part  of 
clean  iron  filings,  and  introduce  them  into  a  tubulated 
retort,  and  add  two  parts  of  fulphuric  acid  previoully 
diluted  with  four  times  its  bulk  of  water.  A  violent 
effervefcence  immediately  takes  place,  and  great  abun- 
dance of  air  bubbles  make  their  efcape.  Put  in  the 
ftopper  of  the  retort,  and  place  the  beak  of  it  under  the 
flielf  in  the  pneumatic  trough,  and  let  the  gas  which 
comes  over  be  received  in  proper  veflfels.  The  gas 
which  is  thus  obtained,  is  hifdrogen  gasy  which  is  dii- 
tinguilhed  by  the  following  properties. 


3.   In  its  phyfical  propertits  it  rcrembles  comr.-ion  air.  tly.hogen 
It  is  invlllble  and  elailic,  and  may  be  indeSnitely  com-       '^"• 
preiTed  and  expanded.  — v-— ' 

Its    fpecific    gravity    has    been  varioufly  eflimated,  ProuJtties. 
owing,    perhaps,    to    its    different    degrees    of   purity. 
According  to  Lavoiiicr,  it  is  2.000094,  which  is  nearly 
I  2  times  lighter  than  atmofpherical  air ;   but,  accord- 
ing to  Mr  Kirwan,  it  is  o. coo  10. 

Hydrogen  gas  is  unlit  for  iupporting  combuftion. 
If  a  lighted  candle  he  fuddcnly  plunged  in  a  veliel 
filled  with  hydrogen  gas,  it  is  imraediately  extinguiftied  y 
or  if  an  inverted  jar  filled  with  hydrogen  gas  be  llid- 
denly  brought  over  a  lighted  candle,  it  is  extinguilhed 
in  the  fame  way.  The  latter  experiment  is  the  moft 
effeftual,  on  account  of  the  fmall  fpecific  gravhy  of 
the  hydrogen  gas,  which  is  prevented  from  efcaping- 
by  rifing  upwards  when  the  jar  is  inverted. 

It  is  alfo  unfit  for  refpiration. 

When  fmall  animals  are  enclofed  in  a  veffel  filled- 
with  this  gas,  they  are  foon  thro'v\'n  into  convulfions, 
and  expire.  Scheele,  however,  who  firft  made  the 
attempt,  breathed  it  feveral  times  without  much  in- 
jury. Fontana  made  the  fame  experiment,  and  he  fup- 
pofes  that  this  was  owing  to  the  common  air  in  the  lungs 
before  refpiration  of  the  hydrogen  gas;  for  when  he 
made  a  full  expiration,  before  he  began  to  breathe  the  ' 

hydrogen  gas,  he  could  only  infpire  it  three  times, 
and  thefe  three  produced  great  languor  and  opprefTion 
about  the  brealL  This  is  confirmed  by  Mr  Davy  of 
the  royal  inllitution,  who,  in  fome  experiments  on  him- 
felf  found,  that,  after  having  exhaufted  the  lungs  as 
much  as  poffible,  he  could  not  refpire  this  gas  for  half 
a  minute.  It  produced  uneafy  feelings  in  the  cheft, 
momentary  lofs  of  mufcular  power,  and  fometimes  a 
tranfient  giddinefs  *.  From  thefe  experiments,  there-  *  DMy'i 
fore,  it  may  be  concluded,  that  hydrogen  gas  is  total-  Rifianbis, 
ly  incapable  of  fupporting  animal  life.  P-  4'^''- 

4.  But  although  hydrogen  gas  be  unfit  for  the  fupport  j,  <.ombuf- 
of  combuftion,  or  for  refpiration,  yet  it  is  itfelf  a  highlytible. 
combuftible  fubftance.     If  a  jar  be  filled  with  hydro- 
gen gas,  and  a  burning  taper  be  applied,  the   gas  will 

take  fire,  and  burn  with  a  tlame  v.hich  is  more  or  Icfs  ■ 
coloured  according  to  the  purity  of  the  gas.     When 
the  gas  is  in  the  pureft  ftate  that  can  be  obtained,  it 
is  of  a  white  colour ;   but  when  it  holds  charcoal  in 
folution,  it  is  of  a  reddifli  colour.  yjy 

5.  Hydrogen  gas,  if  other  gafes  be  entirely  excluded,' •o™ti"i" 
undergoes  no  change  when  it  is  kept  in  contafl  with"'"'' "'^'^^ 
water,    nor  is  any  part  of  it  abforbed  by  the  water  :"^Jj-y/j,_ 
But  when  artificial  preffure  is  employed,  water  is  faid      373 

to  abforb  a  third  part  of  its  bulk  of  the  gas.     No  per-  ^  remedy, 
ceptible  change  is  obferved  in  the  tafte  of  the  water'"  dil'eaie. 
thus   impregnated    with    hydrogen   gas ;    it  is  recom- 
mended by  Mr  Paul  as  beneficial  in  nervous  diforders, 
and  in  inflammatory  fevers  f.  \Piil.Mii^. 

Hydrogen  gas,    on  account  of   its  being  fo  much^'""  P'*^' 
lighter  than  atmofpherical  air,  has  been  employed  for  thegrnpi^'j 
purpofe  of  filling  air  balloons.     When   perfeflly  pure,.n  halloona. 
it  is  12  or  13  times  lighter  than  the  fame  bulk  of  at- 
mofpherical  air  J    but,    in  tbe  ufual  way  of  obtaining 
it,    the  fpecific  gravity  of    hydrogen    gas  is  feven  or 
eight  times  lefs  than  that  of  common  air.     See  Aero- 
station. _        ^  380 

6.  If  hydrogen  gas  and  atmorpberical  ait  be  mixed  to-Esplodcs  ■■ 
getber,  they  ttmaiB  unaltered  5  but  if  one  part  of  oxy- 
gen 
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And  with 
oxygen  gas.  •;" 


Hy.-ii3Ren  ren  gas,  and  two  pRrts  cf  hydrogen  gas,  be  introduced 
.  "'^'  into  a  phial,  and  a  burning' taper  be  applied  to  its  mouth, 
.5  J  the  mixed  gafes  will  explode  with  a  loud  noife,  and 
With  at-  the  bulk  will  be  greatly  dimiiiilhed.  The  whole  of 
iitjfpheiic  the  oxygen  of  the  atmofpheric  air  difappears,  and  the 
azotic  gas  only  remains.  If  one  part  of  oxygen  gas 
and  li:  parts  of  hydrogen  gas  be  mixed  together  in  a 
phial,  and  exploded  in  the  fame  way,  they  both  dilap- 
pear.  This  may  be  proved  by  mix'mg  the  two  gales  in 
s»  jar  over  water  or  mercury,  and  exploding  them  by 
means  of  the  electric  fpark.  The  gafes  difappear ; 
a  vacuum  is  confequently  formed  in  the  jar,  and  the 
v^-ater  or  the  mercury,  by  the  prefliire  of  the  air,  is 
forced  up.  If  the  experiment  has  been  made  over  mer- 
cury, and  if  the  infide  of  the  jar  was  pre\ioully  free 
from  moifture,  drops  of  water  will  appear,  which  have 
been  formed  by  the  combination  of  the  twe  gafes. 
Water,  therefore,  is  compofcd  of  oxygen  and  hydrogen 
gas.  This  is  a  cafe  of  true  combuftion.  Oxygen  com- 
bines Avith  the  combuftible  body  •,  light  and  caloric 
are  evolved,  and  the  refult  of  this  aflion  and  combina- 
tion is  one  of  the  produces  of  combuftion,  namely  wa- 
ter. The  difcovery  of  the  compofition  of  water,  un« 
doubtedly  one  of  the  moil  important  in  modem  che- 
miftry,  will  be  the  fubjeft  of  the  following  feftion. 


383 


Sect.  I.    O/IVatek. 


IiBDortance       i.  Water  a£ls  fo  important  a  part  in  many  chemical 
in  chemif-   ^^Jqi^j  arij  combinations,  that  its  nature  and  properties 
"^''*  (hould  be  early  known.     Before  the  difcoveries  of  mo- 

dern chemirtry,  it  ivas  confidered  as  a  fimple  fubftance, 
and  one  of  the  four  elements  which  enter  into  the  con- 
flitution  of  all  bodies  in  nature. 

The  fortunate  difcovery  of  the  compofition  of  wa- 
ter, is  undoubtedly  one  of  the  moll  important  which 
has  been  made  in  chemical  fcience.  We  have  already 
mentioned,  that  the  produft  of  oyxgen  and  hydrogen 
gafes,  when  exploded  together,  is  water  (d)  :  but  in 
a  fubjeiSt  of  fo  much  importance,  it  will  be  neceflary 
to  enter  more  into  detail ;  and  this  we  (hall  do,  ill,  by 
ftating  the  experiments  on  the  bafis  of  which  the  proofs 
of  its  compofition  reft  ;  and  2dly,  by  giving  a  ftiort 
hiftorical  view  of  the  progrefs  of  the  difcovery. 

2.  Various  experiments  have  been  made  to  afcertain 
this  faft  j  but  thofe  which  were  made  by  Lavoifier  be- 
ing on  a  larger  fcale,  and  performed  ^vith  fuch  pre- 
cautions as  to  infure  accuracy  and  precifion,  the  fol- 
lowing account  of  them  will  be  the  more ,  fatisfac- 
tory. 

I.  Proof  of  the  Compofition  of  Water. 

Proof  of  the  Exper.  a.  Take  a  porcelam  or  glafs  tube  from  8  to 
co.i'pofi-  J  2  \mts  diameter,  and  place  it  acrofs  the  furnace 
te°'by  ^a-  EFCD,  with  a  gentle  inclination  from  E  to  F  (_e). 
lyCs. 


The  higher  extremity  of  the  tube  is  then  luted  to  the  Hy<}rcgcfa 
glafs  retort  A,  containing  a  known  quantity  of  diftill-       ^'j^ 
cd  %vater.      'i'o    the    lower  extremity  F  is    luted  the  pj.^^^'' 
worm  SS,  the  lower  end  of  ^vhich  is  fixed  in  the  neck    xLH; 
of  the  bottle  H,  which  bottle  has  the  bent  tube  KKK!i,.3. 
fixed  to  a  fecond  opening.     This  bent  tube  is  intended 
to  carry  off  any   elaftic   duids  which  may  efcape  into 
the  bottle  H.     A   fire   is  then  lighted  in  the  furnace 
EFCD,  futlicient  to  keep  the  tube   EF  red  hot,  but 
not  to  melt  it.      The  water  in  the  retort  A   is  kept 
boiling  by  a  tire  in  the  furnace  VVXX.     The  water 
is  gradually  changed  into  Ifeam  by  the  heat  of  the  two 
furnaces.     It  pafles  through  the  tube  EF  into  the  worm 
SS,  where  it  Is  condenfed,  and  then  drops  into  the  bot- 
tle H.     When  the  whole  water  is  evaporated,  and  all 
the  communicating  veffels  are  emptied  into  the  bottle 
H,  it   is  found  to   contam  exaflly   the  fatae  quantity 
which  was  put  into  the  retort.     This  experiment  there- 
fore is  a  fimple  diflillation.  , 

Exper.  b.  Every  thing  being  difpofed  as  in  the  laft 
experiment,  let  28  grains  of  pure  charcoal,  broken  in- 
to fmall  parts,  and  which  has  bees  expofed  to  a  red 
heat  in  a  clofe  veflel,  be  introduced  into  the  tube  EF, 
The  experiment  is  then  performed  in  the  fame  manner 
as  the  former.  The  water  is  evaporated,  and  a  por- 
tion of  it  is  again  condenfed  in  the  ^vorm  SS,  and  then 
falls  into  the  bottle  H  ;  but  at  the  fame  time  a  confi- 
derable  quantity  of  an  elaftic  fluid  efcapes  through  the 
tube  KK,  which  is  received  in  veffels.  When  the  wa- 
ter is  entirely  evaporated,  and  the  tube  examined,  the 
28  grains  of  charcoal  have  wholly  difappeared. 

When  the  water  in  the  bottle  H  is  examined  it 
is  found  to  have  loft  85.7  grains  of  its  weight ;  and 
when  the  elaftic  fluid  which  pafled  off  by  the  tube 
KK  is  weighed,  it  is  found  to  weigh  113.7  grains, 
which  is  exactly  the  weight  which  the  water  has  loft, 
added  to  the  28  grains  of  charcoal  which  had  difap- 
peared. The  elaftic  fliud,  on  examination,  is  difco- 
vered  to  be  of  tuo  kinds ;  namely,  1 44  cubical  inches 
of  carbonic  acid  gas  weighing  100  grains,  and  380  cu- 
bical inches  of  a  very  light  gas  weighing  only  13.7 
grains.  Now  100  grains  of  carbonic  acid  gas  confift 
of  72  grains  of  oxygen,  combined  with  28  grains  of 
carbone.  It  is  therefore  evident,  that  the  28  grains  of 
charcoal  muft  have  acquired  72  grains  of  oxygen 
from  the  water.  It  is  alfo  evident,  that  85.7  grains 
of  water  are  compofed  of  72  grains  of  oxygen,  com- 
bined with  13.7  grains  of  a  gas  capable  of  beinjj 
burned. 

Exper.  c.  Every  thing  being  put  In  the  fame  or- 
der as  in  the  two  former  experiments,  with  this  differ- 
ence, that  Inftead  of  the  28  grains  of  charcoal,  274 
grains  of  foft  iron,  in  thin  plates  rolled  up  fpirally,  are 
introduced  into  the  tube  EF.  The  tube  is  kept  red 
hot  while  the    water    is   evaporating  from  the  retort. 

After 


(d)  Sir  Ifaac  Newton  having  difcovered  in  the  courfe  of  his  optical  inveftigations,  that  combuftible  bodies 
poffefs  the  greateft  refraflive  power  in  proportion  to  their  denfity,  and  obtervlng  the  great  refrafting  power  of 
water,  conjeSured  with  aftoni(hing  fagacity  that  it  muft  contain  a  combuftible  fubftance.  In  the  fame  way  he 
was  led  to  a  fimilar  conjeflure  with  regard  to  the  diamond  j  both  which  have  been  verified. 

(e)  The  tube  EF,  if  of  glafs,  ftiould  be  fuch  as  can  bear  a  ftrong  heat  without  melting.  It  ftiould  alfo  be 
coated  over  with  a  lute  compofed  of  clay  and  powdered  ftone-ware  j  and  to  prevent  it  from  bending  during  the 
experiment,  it  muft  be  fupportcd  about  the  middle  by  an  iron  bar. 
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Hydrogen  After  the  water  lias  been  diftilled,  it  is  found  to  have 
Gas.  loft  loo  grains.  The  gas  or  elaltic  fluid  weighs  Ij 
'  grains,  and  the  iron  has  gained  85  grains  additional 
weight,  which  put  together  make  up  100  grains,  the 
weight  which  the  water  has  loft.  The  iron  has  all 
the  qualities  which  it  would  have  received  by  be- 
ing burned  in  oxygen  gas.  It  is  a  true  oxide  (or 
calx)  of  iron.  We  have  the  fame  refult  as  in  the 
laft  experiment,  and  have  therefore  another  proof 
for  concluding,  that  100  grains  of  water  confift  of  85 
grains  of  oxygen,   and  15  of  the  bafe  of  inflammable 

We   have  now  exhibited  tivo   fuflicient  proofs,  that 

water  is  compofed  of  oxygen  and  hydrogen  ;  but  as  the 

compofition  of  water   is   fo  interefting  and  important  a 

-Sc        fubjeft,  M.  Lavoifier  was  not  fatisfied  with  thefe  proofs 

Proved  by    alone.     He  juftly  concluded,  that   if  water  be  a  com- 

fjnthefis.      pound   of  two  fubftances,  it  ought  to  foUoiv,  that  by 

reuniting  thefe  two  fubftances,  water  would  be  produced. 

He  accordingly  proved  the  truth  of  this  concluiion  by 

the  foUovsing  experiment. 

Exfler.  d.  He  took  a  large  cryftal  balloon  A,  fig.  4. 
containing  about  30  pints,  and  having  a  large  mouth  ; 
round  which  was  cemented  the  plate  of  copper  BC, 
pierced  with  four  holes,  through  which  four  tubes  pafs. 
The  firft  tube  H  /'  is  intended  to  exhaufi;  the  balloon 
of  its  air,  by  adapting  it  to  an  air  pump.  The  fecond 
tube  gg  communicates  %vith  a  refervoir  of  oxygen  gas 
placed  at  MM.  The  third  tube  dJi  3  is  connefted 
with  a  refervoir  of  hydrogenous  gas  at  NN.  The 
fourth  tube  contains  a  metallic  wire  GL,  having  a 
knob  at  its  lower  extremity  L,  from  which  an  eleftric 
fpark  is  paiTed  to  J,  in  order  to  fet  fire  to  the  hydrogen 
gas.  The  metallic  wire  is  moveable  in  the  tube,  that 
the  knob  L  may  be  either  turned  towards  5,  or  away 
from  it,  as  there  is  occafion.  We  muft  alfo  add,  that 
the  three  tubes  Hh,  g g,  d'D'i  are  furniihed  with  ftop- 
cocks. 

It  is  neceflary  that  the  oxygen  gas,  before  being 
put  into  the  refervoir,  ftiould  be  completely  purified 
from  carbonic  acid.  This  may  be  done  by  keeping 
it  fer  a  long  time  in  contaft  with  a  folution  of  cauftic 
potafti.  The  hydrogen  gas  ought  to  be  purified  in  the 
fame  manner.  The  quantity  employed  ought  to  be 
double  the  bulk  of  the  oxygen  gas.  It  is  beft  procured 
from  ivater  by  means  of  iron,  as  was  defcribed  in  Ex- 
periment Third. 

Great  care  muft  alfo  be  taken  to  deprive  the  oxygen 
and  hydrogen  gas  of  every  particle  of  water.  For 
this  purpofe  they  are  made  to  pafs  in  their  way  to  the 
balloon  A,  though  falts  which  have  a  ftrong  attraflion 
for  water  j  as  the  acetite  of  potaili  (a  compound  of 
vinegar  and  vegetable  alkali),  or  the  muriate  or  nitrate 
of  lime  (the  muriatic  or  nitric  acid  combined  with  lime). 
Thefe  falts  are  difpofed  in  the  tube  MM  and  NN  of 
one  inch  diameter,  and  are  reduced  only  to  a  coarfe 
powder,  that  they  may  not  unite  into  lumps,  and  in- 
terrupt the  paiTage  of  the  gafes. 

Every  thing  beingthus  prepared  for  the  experiments, 
the  balloon  is  exhaufted  of  its  air  by  the  tube  H  /i,  and 
is  filled  with  oxygen  gas.  The  hydrogen  gas  is  alfo 
prelTed  in  through  the  tube  fl'  D  J  by  a  weight  of  one 
or  two  inrliFs  of  water.  As  foon  as  the  hydrogen  gas 
enters  the  balloon,  it  is  fet  fire  to  by  an  electric  fpark. 
The  combuflion  can  be  kept  up  as  long  as  we  pleafe. 
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by  fupplying  the  balloon  with  frefli  quantities  of  theft 
two  gafes.  As  the  combuflion  advances,  a  quantity 
of  water  is  collefted  on  the  fides  of  the  balloon,  and 
trickles  down  in  drops  to  the  bottom  of  it.  By  know- 
ing the  weight  of  the  gafes  coniumed,  and  the  weight 
of  the  water  produced,  we  iliull  find  that  they  arc  prc- 
cifely  equal.  M.  Lavoilier  and  M.  Meulnier  found 
that  it  required  85  parts  by  weight  of  oxygen  gas,  and 
15  parts  of  hydrogen  gas,  to  produce  100  parts  of  wa- 
ter. 

Thus  we  have  com])lete  proofs,  both  analytical  and 
fynthetical,  that  water  is  not  a  fimple  elementary  iub- 
ftance,  as  it  has  been  long  fuppofed,  but  is  compound- 
ed of  two  elements,  oxygen  and  hydrogen. 

But  although  the  knowledge  of  the  component  parts 
of  water  was  finally  confirmed  by  Lavoifier  and  his 
friends,  we  (hall  find  that  fcience  is  indebted  for  its  ori- 
gin and  progrefs,  chiefly,  if  not  entirely,  to  the  Eng. 
lifli  philofophers. 

2.  Hijlory  of  the  Difcovery  of  the  Compofition  of  Water. 

1.  So  early  as  the  year  1776,  an  experiment  was  made  ComljuUion 
by  Macquer,  to  afcertain  what  would  be  the  produd  o'  hydro- 
of  the  comburtion  of  hydrogen  sas.  He  accordinely  S^"  yields 
fet  fire  to  a  bottle  fidl  of  it,  and  held  a  iaucer  over  the 

flame,  but  no  foot  appeared   upon  it  as  he   expetled, 
for  it  remained  quite  clean  ;  and  was  bedewed  with  drops 
^vhich  were  found  to   be  pure  water.     Various   conjec- 
tures were  now  formed  about  the  nature  of  the  produtl        g» 
of  the  combultion  of  oxygen  and  hydrogen  gafes.      By  Cor.jcc- 
fome  it  was  fuppofed   the   carbonic  acid  gas  ;  by  others  tures. 
it  was    conjeftured  it    would   be  the  fulphurous  or  ful- 
phuric   acid.     The  latter  was  the  opinion  of  M.   La- 
voifier.     Such  ivere   the    experiments  and   opinions  of 
the  French  chemifts,  previous  to  the  year  1781.  ., 

2.  About  the  beginning  of  that  year,  Mr  Warltire,  a  Expprimert 
lefturer  in  natural  philofophy,    had    long    entertained  by  Warl. 
an  opinion  that  the   combuftion  of  hydrogen  gas  witll  "''^  ^'"1 
atmofpheric  air  might  determine  the  queftion,  whether  "f '''^>'- 
heat  be  a   heavy   body.      Apprehenfive  of   danger  in 
making  the  experiment,  he  had  for  lome  time  declin- 
ed it  J  but  was  at  laft  encouraged  by  Dr  Prieftley,  and 
accordingly   prepared    an    apparatus    for    the  purpofe. 

This  was  a  copper  veiTel  properly  fitted,  and  filled 
with  atmofpherical  air  and  hydrogen  gas,  which  was 
exploded  by  making  the  eledlric  fpark  pafs  through  it. 
A  lofs  of  weight  of  tivo  grs.  was  obferved  after  th.c 
combuftion.  A  fimilar  experiment  was  repeated  in 
clofe  glafs  veflTels,  which,  though  clean  and  dry  before 
the  combuftion,  became  immediately  wet  with  moil- 
ture,  and  lined  with  a  footy  matter.  This  footy  mat- 
ter, Dr  Prieftley  afterwards  fuppofed,  proceeded  trom 
the  mercury  which  had  been  employed  in  filling  the 
veflel. 

3.  During  the  fame  year,  Mr  Cavendifti  repeated  the  j-y  ^avcn- 
experiments  of  Mr  Warltire  and  Dr  Prieftley.  He  difli. 
performed  them  ieveral  times  with  atmofpheric  air 
and  hydrogen  gas,  in  a  veflel  which  held  24,000  grs. 
of  water,  and  he  never  could  perceive  a  lofs  of  weight 
more  than  -^  gr.  and  often  none  at  all.  In  all  theic 
experiments,  not  the  Icaft  footy  matter  appeared  in  tlie 
infide  of  the  glafs.  To  examine  the  nature  of  the  dew 
which  appeared  in  the  infide  of  the  glaft,  he  burnt 
500,000  grain  meafures  of  hydrogen  gas  with  about  2i 
times  that  quantity  of  common  air  ;  and  in  this  com- 
3   R  buftion 
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Hydrogen  buftion  he  obtained  13  ^  gi'.  of  ivater,  which  had  nei- 
^■''-       ther  tafte  nor  fraell  j   and  when  it  was  evaporated,   left 
no    fenfible    lediinent.       It    ictraed    10   be    pure    wa- 
ter. 

In  another  experiment,  he  exploded  in  a  glafs  globe, 
19,<;oo  grain  mealures  of  oxygen  gas,  and  37,000  of 
hydrogen  gas,  by  means  of  the  eleclric  fpark.  The 
refult  of  the  experiment  was  30  grains  of  water,  which 
contp.incd  a  fmall  quantity  of  nitric  acid.  'J"he  expe- 
riments ot  Mr  Cavendilh  were  made  in  the  year  178 1, 
and  they  are  undoubtedly  conclufive  ivith  regard  to 
the  corapoiitlou  of  water. 

4.  It  would  appear,  that  Mr  Watt  entertained  the 
fame  ideas  on  this  iubjeci.  When  he  was  informed 
by  Dr  Priellley  of  the  refult  of  thefe  experiments,  lie 
obferves ;  "  Let  us  confider  ^vhat  obvioufly  happens 
in  the  deflagration  of  hydrogen  and  oxygen  gafes. 
Thefe  two  kinds  of  air  unite  with  \-iolence,  they  be- 
come red  hot,  and  when  cooling  totally  difappear. 
WTien  the  veflel  is  cooled,  a  quantity  of  ivater  is  found 
in  it  equal  to  the  weight  of  the  air  employed.  The 
water  is  then  the  only  remaining  produft  ot  the  pro- 
cefs  j  and  water,  light,  and  heat  are  all  the  produds, 
unleij  there  be  lome  other  matter  fet  free,  which  efcapcs 
our  fenfes.  Are  we  not  then  authorized  to  conclude,  that 
water  is  compofed  of  oxygen  and  hydrogen  gafes,  de- 
prived of  part  of  their  latent  or  elementary  heat  ; 
that  o.xygen  gas  is  compofed  of  water,  deprived  of  its 
hydrogen,  and  united  to  elementary  heat  and  light  j 
and  that  the  latter  are  contained  in  it  in  a  latent  llate, 
lb  as  not  to  be  fenlible  to  the  thermometer  or  to  the 
eye.  And  if  light  be  only  a  modilication  of  heat,  or 
a  circumflance  attending  it,  or  a  component  part  of 
the  hydrogen  gas,  then  oxygen  gas  is  compofed  of 
water  deprived  of  its  hydrogen,  and  united  to  elemen- 

fiil.  Two/tary  heat." 

'7''^'  Thus  it  appears  that  Mr  V/att  had  a  juft  view  of  the 

compofition  of  water,  and  of  the  nature  of  the  procefs  by 
which  its  component  parts  pafs  to  a  liquid  llate  from 
that  of  an  elallic  fluid. 

5.  Towards  the' end  of  the  fame  year,  M.  Lavoifier 
had  made  fome  experiments,  the  relult  of  which  fur- 
prifed  him  ;  for  the  product  of  the  combuftion  of  the 
oxygen  and  hydrogen  gafes,  inftead  of  being  hjphuric 
or  fulphurous  acid,  as  he  expeifled  it,  was  pure  water. 
This  led  him  to  procure  an  apparatus,  \vith  which  the 
experiment  might  be  performed  on  a  large  fcale,  and 
with  more  accuracy  and  precifion.  Accordingly  the 
experiments  which  we  have  already  detailed  were  per- 
formed on  the  24th  of  June  1783,  in  prefence  of  feveral 
academicians,  and  alfo  of  Sir  Charles  Blagden,  who 
was  at  that  time  in  Paris.  A  iimdar  experiment  v.-as 
afterwards  performed  by  M,  Monge,  w-ith  the  fame 
refult ;  and  it  was  rejieated  again  by  Lavoifier  and 
Meufnier,  on  a  icale  fo  large  as  to  put  the  matter  be- 
yond a  doubt.  The  conclulion,  therefore,  from  the 
whole  was  (as  has  been  llated  in  detailing  the  experi- 
ments themfelves),  that  water  is  compofed  of  oxygen 
and  hydrogen  •,  and  this  fadl,  we  believe,  fmce  Dr 
Prieflley's  death,  is  univerlally  admitted. 

6.  If  farther  proofs  were  pcceffary  to  elf abliih  the  faiff , 
we  might  refer  the  reader  to  an  elaborate  memoir  on 
the  combullion  of  hydrogen  gas  in  clofe  vefiels  by  the 
celebrated  chemills  Fourcroy,  Vauquelin,  and  Seguin, 
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which  was  read  at  the  academy  of  fciences  in  the  year  Cail)9ne. 
1790*.  ^ « ' 

7.  Water  exifts  in  three  different  ftates  ;  in  the  folid  (^l^^.'x  ' 
flate  or  llate  of  ice ;  in  the  liquid,  and  in  the  ilate  of  v,ji.  „.  ,  ' 
vapour  Or  lleam.     Its  principal  properties  have  already       y)->, 
been  detailed,  in  treating  of  the  effetls  of  caloric.     It  Water  m 
aflumes  the  folid  form  when  it  is  cooled  do^vn  to  the  ^        "ates. 
temperature  of  32*.      In  this  Hate  it  increafes  in  bulk, 
by  which  it  exerts  a  prodigious  cxpanfive  force,  which 
is  owing  to  the  new  arrangement  of  its  particles,  which 
aflume   a  cryllalline  form,    the    cryftals    crolhng   each       , 
other  at  angles  of  60"  or  I  20".     The  fpecific  gravity  of  Ice. 
ice  is  lefs  than  that  of  water. 

When  ice  is   expofed   to  a  temperature  above  32'',   itwateror 
abforbs  caloric,  which  then  becomes  latent,  and  is  con-liijuid. 
verted  into  the  liquid  ftate,  or  that  of  water.     At  the 
temperature  of  42-1*,  ^vater  has  reached  its  maximum 
of  denfity.      According  to  the  experiments  of  Lefevre 
Gineau  f,   a  French  cubic  foot  of  diftilled  water,  taken  |  •j^urn.Jt 
at  its  ma.ximum  of  denfity,  is  equal  to  7olb.  223  grs.Piv/:  torn. 
French,  =  5  29,45  2.^492  troy  grains.  -^"  Engliih  cubic  xhx.  p.  171. 
foot   at  the   lame   temperature   weighs   437,102.4946 
grains  troy.      By  Profeflor  Robifcn's   experiments   it  is 
afcertained,   that  a  cubic  foot  of  water  at  the  tempera- 
ture   of   55*    weighs    998.74    avoirdupois    ounces,    of 
437.5   grains  troy   each,    or  about   i;^  ounce  lefs  than 
1000  avoirdupois  ounces.  ^-g 

When  ivater  is  expofed  to  the  temperature  of   2J  2°,  Vapour, 
it  boils,    and    if  this    temperature    be   continued,    the 
whole  is  converted  into  an  elaftic  invilible  fluid,   called 
vapour  or  fleam.     This,    as   has  been  already  Ihewn, 
is  owing  to  the  abforption    oi    a  quantity  of   caloric,  * 

^vhich  is  neceffary  to  retain  it  in  the  fluid  form.  In 
this  flate  it  is  about  1 800  times  its  bulk  when  in  the 
flate  of  water.  This  Ihews  what  an  e.xpanfive  force  it 
mull  exert  when  it  is  confined,  and  hence  its  applica- 
tion in  the  ftearfi  engine,  of  which  it  is  the  moving 
po^ver. 

Sect.  II.  Of  Ammohia. 

Hydrogen  alfo  enters  into  combination  with  azote, 
and  forms  a  compound  of  great  importance.  MTien 
hydrogen  and  azotic  gafes  are  mixed  together,  no  change 
takes  .place,  nor  has  any  procefs  been  yet  difcovered  by 
which  thefe  two  gales  can  be  direflly  combined  j  but 
when  thefe  are  in  their  nafcent  flate,  as  it  is  called,  or 
in  the  moment  of  evolution  from  the  bodies  with  which 
they  were  formerly  in  combination,  they  unite  together 
and  form  ammonia,  or  the  volatile  alkah.  It  is  de- 
monftrated  alfo  by  direft  experiment,  that  this  fubflance 
is  compofed  of  thefe  two  gafes ;  but  for  the  properties 
of  it,  we  mull  refer  to  the  chapter  on  alkalies,  ^vhere 
they  will  be  fully  detailed.' 
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I .  It  may  appear  at  firft  fight  furprihng,  that  the  xhe  dia- 
diamond;    one  of  the   hardeft  and  moll  indeflruiflible  mond  cofn.> 
fubftances  in  nature,   fliould  be  arranged  among  com-buftible. 
buftible  bodies.     This,  however,    was  conjeclured  by 
Ne:vton,  when  he  conlldered  its  great  refratling  power, 
referring  it  to  the  general  law,   that  combuflible  bodies 
have  tius  power   in  greateft  perfeiflion.     The  fagacious 

conjedure 
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Conje£\ure  of  this  great  pliilofoplier  has  been  fully  ve- 
rified. The  firft  experiment  to  afcertain  the  combufti- 
bility  of  the  diamond,  was  made  in  the  year  1694,  in  the 
prefence  of  Cofmo  III.  grand  duke  of  Tufcany,  by  the 
Florentine  academicians.  In  this  experiment,  the  dia- 
mond, expofed  to  the  heat  of  a  buming-glafs,  firft  be- 
came dull  and  tarniihed,  loft  of  its  weight,  and  was  at 
laft  entirely  dilTipated,  without  the  hnalleft  refidue. 
Some  years  afterwards,  a  feries  of  experiments  was  made 
before  Francis  I.  emperor  of  Germany,  in  which  dia- 
monds wereconfumed  in  the  heat  of  a  lurnace.  In  the 
year  1771,  Macquer  firft  obferved  the  diamond  (well 
up  and  bum  with  a  very  fenfible  flame.  Rouelle  the 
younger.  Cadet,  Mitouart,  and  Darcet,  repeated  the 
fame  experiments,  all  which  tended  to  eilablilh  the  vo- 
latility and  combuftibility  of  the  diamond. 

But  it  is  to  the  celebrated  Lavoifier  that  we  are  in- 
debted for  afcertaimng  the  nature  and  produft  of  this 
combuftion. 

2.  But  for  the  fake  of  comparifon,  we  (hall  mention 
fome  of  the  general  properties  of  the  diamond .  This 
precious  ftone  is  found  in  the  warmer  regions  of  the 
earth,  and  chiefly  in  the  Eaft  Indies  and  the  Brazils. 
It  is  found  cryftallized  in  regular  o61ahedrons,  which 
is  its  primitive  form  ;  that  of  the  molecules  is  the  re- 
gular tetrahedron.  The  moft  common  form  is  the  (ix- 
fided  prifm,  terminating  in  a  fix-fidcd  pyramid.  What 
are  called  i'pheroidal  diamonds,  have  48  curvilineal,  tri- 
angular faces,  which  form  of  cryftal  is  owing,  accord- 
ing to  Hauy,  to  a  regular  decrement,  which  may  be  de- 
termined by  calculation.  The  lapidaries  are  well  ac- 
quainted with  the  direftion  of  the  lamina:  of  the  dia- 
mond, becaufe  in  that  dircftion  it  is  found  to  be  moft 
eafily  polilhed.  The  hardeft  diamonds  are  found  to 
have  their  fibres  twifted,  which  by  the  lapid.^ies  are 
called  natural  diamonds. 

3.  The  diamond  is  the  hardeft  body  known.  It  can 
only  be  poliihSH  with  the  powder  of  itfelf,  which  is 
procured  by  rubbing  one  diamond  againl^  another. 
The  fpecific  gravity  of  the  diamond  is  3.5.  One  of  its 
moft  remarkable  properties  is  its  brilliancy.  When  ex- 
pofed to  the  light  of  the  fun  for  fome  time,  and  after- 
wards carried  into  a  dark  place,  it  appears  luminous,  fo 
that  it  has  the  property  of  abforbing  light.  It  becomes 
very  fenfibly  eleftric  by  fridion,  and  is  therefore  a  non- 
conduftor  of  eledricity. 

4.  As  it  was  now  afcertained,  that  the  diamond  ex- 
pofed to  a  ftrong  heat  was  iulceptible  of  combuftion,  and 
might  be  entirely  diflipated,  Lavoilier  direfted  his  at- 
tention in  the  year  1772  to  difcover  the  produft  which 
%vas  thus  obtained  ;  and  he  found  by  experiment,  that 
the  quantity  of  the  diamond,  expofed  to  the  heat  of  a 
bumlng-glafs  in  oxygen  gas,  confumed,  was  in  exaft 
proportion  to  the  quantity  of  air  which  was  abforbed. 
The  air  was  converted  into  carbonic  acid  gas  (f1. 
The  quantity  of  the  carbonic  acid  obtained  being  found 
proportional  to  the  quantity  of  diamond  confumed,  it 
ivas  concluded  that  diamond  was  nothing  elfe  but  pure 
Carboi>e.  This  fumilhed  a  flriking  analogy  between 
the  diamond  and  charcoal,  from  the  combuftion  of 
which  a  fimilar  produft  is  obtained.     An  experiment 
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made  by  Guyton  in  the  year  1 785,  and  a  fimilar  one    Carb.iue. 

repeated  in  1 797  by  Mr  Tennimt,  proved  that  the  dia-  — — v— — ' 

mond  is  combuftible,and  that  it  burns  like  charcoal  when 

thrown  into  melted  nitre.     The  concluCon  from  which 

was,  that  the  diamond  and  charcoal  are  compofed  of  the 

fame  fubllance.  40^ 

5.  We  (hall   (ind  in  inveftigating  the   properties  of  A  fimple 
charcoal    in  the  following   fcction,  that  the  one   is   a'"''"'"'^** 
(imple,  the  other  a  compound   fubftance,    which    will 
enable  us  to  explain  the  remarkable  difference  between 
many  of  the   properties  of  the  diamond  and  churcoal.        .(,, 
Charcoal  burns  in  the  heat  of  an  ordinary  (ire,  but  the  Compared 
diamond  requires  for  its  combuftion  a  temperature  not  ^^''1^  char- 
lefs  than  jooo* ;  nor  is  the   difference  between  thefe  ^°'^'  "'''"''* 
two  bodies  in  fpecific  gravity,  hardnefs,  and  colour,  lefs  ,,o^,n(i. 
ftriking.     Lavoifier  had  afcertained  that  lOO  parts  of 
carbonic  acid  contained 

28  charcoal, 
72  oxygen. 

100 

in  the  experiments  made  by  Guyton  on  the  dia- 
mond, it  appeared  that  carbonic  acid  gas  is  compofed 
of 

17.88  diamond, 
82.12  oxygen. 

ii 


1 00.00' 


*  Ann.  dt 

If  then  100  parts  of  carbonic  acid  gas  are  compofed  xxxi.  p.  nj 
of  the  fame  proportions  of  conftituent  parts,  and  thefe 
proportions  are  obtained  both  by  the  combuftion  of  the 
diamond  and  charcoal,  it  muft  neceffarily  follow  that 
the  charcoal,  which  requires  a  fmaller  proportion  of 
oxygen  to  make  up  the  100  parts  of  carbonic  acid  gas, 
muft  contain  the  difference  of  the  quantity  of  oxygen 
between  the  quantity  with  which  it  combines,  and  the 
quantity  neceflary  to  faturate  the  diamond.  Thus,  dia- 
mond requires  82.12  of  oxygen,  and  charcoal  requires 
only  72,  the  difference  between  which  is  10.12,  which 
muft  have  been  previoufly  combined  with  the  charcoal 
before  combuftion.  Tlie  28  parts  of  charcoal,  then, 
are  compofed  of 

17.88  diamond, 
1 0.1  a  oxygen. 


28.00 


Hence  it  follows,  that  100  parts  of  charcoal  confift  of 

63.86  diamond, 
36.14  oxygen. 


100.00 


From  this  account,  therefore,  of  the  nature  and  pro 
perties  of  the  diamond,  it  muft  be  confidered  as  a 
fimple  fubftance,  and  that  fubftance  wliich  has  received 
the  nameof  carbone  in  the  new  chemical  nomenclature ; 
very  different  in  its  properties  from  charcoal,  which  is 
a  compound  fubftance,  and  has  received  the  name  of 
3  R    2  oxide 


(i)  Carbonic  acid  gas,  as  will  appear  afterwards,  is  compofed  of  carbone  and  oxygen. 
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oxide  of  carbone  or  diamond  (g).  But  we  fliall  con- 
fider  the  properties  of  the  compound  more  particularly 
in  the  following  leftion. 

Sect.  I.  Of  the  Combinations  of  Carbone  with 
OxrcEN. 

Carbone  enters  into  combination  with  oxygen,  i.  In 
the  Hate  of  charcoal  or  oxu^c  of  carbone  ;  2.  In  the 
form  of  £;as,  which  has  been  dei^ominated  the  gafeoiis 
oxide  of  carbone,  or  carbonic  oxide ;  and  3.  In  another 
proportion,  conllituting  carbonic  acid,  which  alfo  exills 
in  the  gafeous  ftate.  The  nature  and  properties  of  the 
two  firft  we  are  now  to  examine  :  the  laft  will  be  treat- 
ed of  under  the  clafs  of  acids. 

I.  Of  Charcoal. 

1 .  Charcoal  exifts  in  great  abundance  in  animal  and 
vegetable  matters,  and  it  is  obtained  by  the  partial  de- 
compolition  of  thefe  fubftances.  It  may  be  procured 
by  burning  wood  in  clofe  velTels  ;  and  the  matter  that 
remains  after  this  combuftion,  is  a  black,  ihining, 
brittle  fubllance,  which  is  well  known  under  the  name 
of  charred  ^vood,  or  charcoal.  To  obtain  charcoal 
pure,  it  mud  be  repeatedly  wallied  with  pure  water, 
and  be  afterwards  expofed  for  fome  time  to  a  ftrong 
heat  in  clofe  veiTels.  Thus  prepared,  if  it  be  entirely 
deprived  of  moiilure  and  excluded  from  air,  it  may 
be  expofed  to  the  ftrongefl  heat  without  any  change. 

2.  Charcoal  is  a  good  conduftor  of  eleftricity. 
When  it  is  new  made,  it  is  found  to  have  the  property 
of  removing  the  difagreeable  odour  with  which  animal 
matters  beginning  to  putrify,  clothes  and  other  fub- 
ilances,  are  tainted.  On  account  of  this  property,  per- 
haps, and  alfo  on  account  of  its  mechanical  effe6ls,  it 
is  greatly  recommended  as  an  excellent  teeth  powder. 
Charcoal  feems  to  be  quite  indeftruftible.  This  is  the 
beft  method  of  preferring  wood  from  decay,  which  is 
expofed  to  the  efFeds  of  air  and  moillure.  Stakes 
<:harred  on  the  outfide,  have  remained  in  the  ground 
^or  fome  tlioufand  years,  and  are  ftill  in  perfeft  pre- 
fervation.  This  feems  to  have  been  a  common  prac- 
tice among  the  ancients. 

3.  Charcoal  has  neither  tafte  nor  fmell.  It  is  info- 
luble  in  water,  but  it  abforbs  moifture  in  confider- 
able  proportion.  When  it  is  well  dried,  charcoal  at- 
traifls  the  air  very  greedily.  A  piece  of  charcoal  well 
dried,  placed  under  a  jar  over  mercury,  abforbs  the 
air,  and  the  mercury  afcends  rapidly  ;  but  if  a  little 
water  be  introduced  into  the  jar,  the  charcoal  abforbs 
the  moifture,  gives  out  the  air,  and  the  mercury  de- 
fcends.  In  fome  experiments  made  with  this  vieiv,  it 
appeared  that  charcoal  abforbed  four  times  its  bulk  of 
air  ;  and  when  the  charcoal  was  plunged  into  ^^■ater, 
a  fifth  part  of  this  air  was  difengaged,  which  being 
examined,  a  quantity  of  oxygen  had  difappeared.  In 
another  experiment,  the  charcoal  was  introduced  Into 
a  veffel  filled  with  oxygen  gas,  when  it  abforbed  eight 
times  its  bulk  of  the  gas,  and  being  plunged  into  wa- 


Thefe  experiments  were   Cjrbone. 
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ter,  gave  out  a  fourth  part 

made  by  Delametherie  *.  "T 

The  experiments  of  Senebier  feem  to  prove,  that  it  p^'r'" \' 
was  only  the  oxygen  gas  of  the  atraofpheric   air  that  ^^jy, 
was  abforbed   by  charcoal ;  but  it  has  been  fince  de- 
monftrated,  that  this  only  takes  place  when  the  char- 
coal is  hot.      The    atmofpheric    air    is    abforbed   un* 
changed  when  the  charcoal  is  cold. 

4.  When  the  temperature  of  pure  charcoal  is  raifed 
to  rednefs,  and  if  it  be  then  introduced  into  a  jar  of 
oxygen  gas,  it  burns  rapidly,  giving  out  brilliant  fparks, 
but  with  little  flame.  The  charcoal  difappears,  and  the 
oxygen  gas  is  totally  changed.  By  its  combination  with 
the  charcoal  during  the  combuftion,  it  is  converted  into, 
a  peculiar  gas  which  has  received  the  name  of  carbonic 
acid  gas,  the  component  parts  of  which  were  dilcover- 
ed  by  M.  Lavoifier,  to  be 

28  charcoal, 
72  oxygen. 
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The  properties  of  this  acid  will  be  fully  defcribed  in 
its  place  among  the  clafs  of  acids. 

5.  It  is  generally  agreed  among  chemifts,  that  char- 
coal confifts  of  oxygen  and  carbone  j  but  a  controverfy 
at  prefent  exifts,  whether  hydrogen  does  not,  in  all 
cafes,  enter  into  its  compofition  ?  Charcoal  prepared  4°^ 
in  the  common  way,  always  contains  a  portion  of  hy-  ,i°If '"' 
drogen.  It  is  therefore  to  be  confidered  as  a  triple 
compound,  confifting  of  carbone,  oxygen,  and  hydro- 
gen.    But  according  to  the  experiments  of  Deformes 

and  Clement,  charcoal   expofed    for    fome    time  in  a 

clofe  veifel  to   a  very  ftrong  heat,  is  entirely  deprived 

of  its  hydrogen -f.     This,  however,  does  not  correfpond  j.  ^„,a/  ^, 

with  the  experiments  of  Mr  Cruickfhank,  in  which  the  cbim.  vol. 

gafes  obtained  from  charcoal  in  all  ftates  of  preparation  xxxix. 

were  always  found  to  contain  hydrogen.  P-  ^9- 

6.  There  is  no  direft  aftlon  between  carbone  and 
azotic  gas ;  but  by  the  aftion  of  a  third  fubftance. 
Compounds  of  azote,  hydrogen  and  carbone,  which  are 
combined  alfo  with  a  greater  or  lelTer  proportion  of 
oxygen,  frequently  exift  among  vegetable  and  animal 
matters. 

II.  Of  the  Gafeous  Oxide  of  Carbone. 

I.  A  peculiar  inflammable  gas,  which  has  been  con-„.|^°^ 
fidered  of  the  fame  nature  with  the  carbonated  hydro- 
gen gas  to  be  defcribed  in  the  next  feftion,  was  an- 
nounced by  Dr  Prleftley,  from  the  manner  of  its  pro- 
duftion  and  properties,  as  a  confirmation  of  the  truth 
of  the  phloglftic  theory.  His  experiments  \vere  foon 
repeated  by  many  other  chemifts,  and  particularly  by 
Mr  Cruicklhank  of  Woolwich,  who  publiihed  a  very 
fatlsfadfory  account  of  the  nature,  compofition  and  pro- 
perties of  this  gas.  He  gave  it  the  name  of  the  ga- 
feous oxide  of  carbone.  He  confidered  it  as  confifting 
of  carbone  united  with  oxygen  ;  the  oxygen  and  car- 
bone exifting  in  it  being  nearly  in  the  proportion  of 

two 


(g)  In  the  prefent  nomenclature  of  chemiftry,  the  word  oxide  is  ufed  to  denote  tlie  combination  of  oxygen 
•with  a  bafe,  the  produft  of  which  combination  exhibits  no  acid  properties,  as  in  the  prefent  cafe,  the  combina- 
tion of  oxygen  with  carlpone  or  diamond. 
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Carbone.    two  to  one.     Dr  Prieflley  obtained   it   from  the   gray 
•"    V      '    oxide,    or    iorge    fcales   of    iron    and    charcoal.     Mr 
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Methods  of 
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*  AMRaL  ie 
Chim.  torn. 
Kxxix. 
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Properties. 


t  Ih'ii. 
p.  58. 


or  Iorge  icaies  01  iron 
Cruicklhaniv  alio  obtained  It  by  a  fimilar  procefs.  He 
employed  the  oxides  of  zinc  and  copper  ;  the  blacli 
oxide  of  manganefe  and  litharge.  The  gas  which  is 
obtained  from  thefe  fnbftances,  is  a  mixture  of  carbo- 
nic acid  and  the  gafeous  oxide  of  carbone.  Mr  Cruick.- 
fhank  found,  that  the  oxides  which  moft  readily  part 
with  their  oxygen,  afford  the  greateft  proportion  of 
carbonic  acid  j  but  the  oxides  which  retain  their  oxy- 
gen more  ftrongly,  give  the  greateft  proportion  of  the 
gafeous  oxide  of  carbone.  At  the  beginning  of  the 
procefs,  carbonic  acid  comes  over  in  greateft  abun- 
dance ;  it  then  diminiihes,  and  afterwards  nothing  but 
the  gafeous  oxide  is  extricated. 

It  is  alfo  obtained  by  expofing  to  a  ftrong  heat  one 
part  of  pure  charcoal  and  three  parts  of  carbonate  of 
lime,  ftrontites,  or  barytes,  in  an  iron  retort.  The 
carbonic  acid  which  is  in  combination  with  the  earths, 
is  partly  difengaged  unchanged,  and  partly  decompof- 
ed  by  the  charcoal,  and  converted  by  the  a(?lion  of  the 
charcoal  into  the  gafeous  oxide  of  carbone.  The  gas 
which  is  obtained  in  this  procefs  is  compofed  of  one 
part  of  carbonic  acid  and  five  parts  of  gafeous  oxide  *. 

The  fame  gafes  are  alfo  obtained,  by  employing  iron 
filings  with  the  earthy  carbonates,  and  the  quantity  is 
confiderably  increafed  when  pure  iron  is  ufed.  Mr 
Cruickftiank  and  the  French  chemifts  alfo  obtained  it, 
by  making  carbonic  acid  gas  pafs  through  red-hot 
charcoal,  in  an  iron  or  porcelain  tube.  The  carbonic 
acid  is  decompofed,  and  the  gafeous  oxide  is  formed. 

The  carbonic  acid  which  is  mixed  with  the  gafeous 
oxide  obtained  in  all  thefe  proceffcs,  may  be  feparated 
by  waftiing  the  gas  with  lime  water,  and  the  gafeous 
oxide  remains  in  a  ftate  of  purity. 

2.  This  gas  is  Invifible  and  elaftic  like  common  air. 
Its  fpecific  gravity  is  0.001167;  lOO  cubic  inches 
weigh  30  grains. 

It  is  unfit  for  refpiration.  Small  animals  Introdu- 
ced into  it  are  inftantaneoufly  fulfocated  ;  and  in  fome 
perfons  who  attempted  to  breathe  it,  it  produced  faint- 
nefs  and  giddinefs.  Deformes  and  Clement  think  that 
it  is  probably  owing  to  this  gas  difengaged  from  burn- 
ing charcoal,  that  fudden  death  is  induced  in  clofe 
apartments.  It  is  not  altered  by  pafTmg  it  through  a 
red-hot  tube,  nor  does  it  undergo  any  change  by  being 
expofed  to  light ;  and  it  is  neither  inflamed  nor  dimi- 
nifhed  by  paffing  the  eleftric  fpark  through  it.  This 
gas  in  contaft  ^vith  common  air,  ^vhen  fet  fire  to,  burns 
with  a  blue  flame.  When  it  is  made  to  traverfe  a  red- 
hot  tube  full  of  air,  it  produces  flight  detonations.  The 
refidue  of  thefe  combuftions  is  carbonic  acid  and  azote. 

3.  With  oxygen  gas,  if  in  confiderable  proportion,  the 
combuftion  is  very  rapid  ;  a  red  flame  is  prcJaced,  and 
the  ivhole  of  the  gas  is  confuraed.  The  refidue  in  this 
combuftion  is  carbonic  acid  f . 

According  to  Mr  Cruickfhank,  the  gafeous  oxide  of 
carbone  is  a  compound  of  carbone  and  oxygen.  Thirty 
grains  of  it  obtained  from  charcoal  and  metallic  oxide's, 
required  15  grains  of  oxygen  to  faturate  it,  and  the 
quantity  of  carbonic  acid  produced  was  35.5.  Thirty 
grains  obtained  from  iron  filings  and  earthy  carbonate, 
required  13.6  grains  of  oxygen,  which  gave  43.2  grains 
of  carbonic  acid. 

4.  But  according  to  the  experiments  and  conclufions 
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of  BerthoUet,  the  gafeous  oxides  of  carbone  contain  a  Garbonc.  ^ 
certain  portion  of  hydrogen  in  their  compofition.  This  ^ 
quantity,  he  thinks,  amounts  to  about  .04:=tV'  He 
diftinguifties  two  fpecics  of  inflammable  gas,  which 
contain  carbone  ;  the  one  conflih  entirely  of  hydrogen 
and  carbone,  which  he  propofes  to  denominate  carbo- 
nated hydrogen  gat,  which  will  be  treated  of  in  the  next 
feftion.  The  other  fpecies  of  inflammable  gas  is  alfo 
formed  of  hydrogen  and  carbone,  but  contains  a  certain 
portion  of  oxygen.  To  this  he  propofes  to  give  the 
name  of  oxycarbonated  hydrogen  gas.  But  the  refults 
of  the  experiments  of  Crulclilhank  and  others  do  not 
correfpond  with  the  experiments  and  conclufions  of  Ber- 
thoUet, in  admitting  any  proportion  of  hydrogen  as  a 
component  part  of  his  oxycarbonated  hydrogen  gas,  or 
of  the  gafeous  oxide  of  carbone.  But  for  an  account  of 
his  obfervations  and  reafonings  on  this  fubjeft,  fee 
Memoires  de  IHnf.itiit  Nation,  torn.  iv.  p.  269,  319. 
and  325. 


Sect.  II.  Of  Cassonated  HrDRoasN  Gai. 
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1.  If  a  quantity  of  wet  charcoal  be   introduced   into  Method  of 
a  retort,   and  expofed  to  a  red  heat,  a  great  quantity  of  P™'^"""^' 
gas  paffes  over,   which  may  be  collefted  in  jars   in   the 
pneumatic    apparatus,  in  the  ufual  way.     It  may  be  al- 
fo obtained  by  making  the  vapour  of  water  pafs  through 
red-hot  charcoal  in   a  porcelain   or   iron   tube   placed 

acrofs  a  furnace.  The  water  is  decompofed ;  the  hydro- 
gen, one  of  its  component  parts,  combines  with  the  car- 
bone of  the  charcoal.  The  gas  obtained  by  thefe  pro- 
cefTes  has  been  called  light  iiijlammahle  air.  A  fimilar 
gas  may  be  procured  from  ether,  fpirits  of  wine  or 
camphor,  by  making  the  vapour  of  thefe  fubftances 
pafs  through  red-hot  porcelain  tubes.  This  gas,  from 
its  greater  fpecific  gravity,  has  been  called  /leavij  in- 
flammable air.  The  proportions  of  the  fubftances  which 
enter  into  the  compofition  of  this  gas  vary  confiderably, 
according  to  the  procefs  employed,  or  the  materials 
from  which  it  is  obtained.  It  is  the  fame  gas  which  is 
given  out  in  great  abundance  during  hot  weather,  from 
ftagnant  v;aters.  413 

2.  This  gas  is  like  common  air,   invifible  and  elaftic.  Properties, 
WTien  a  candle  is  applied  to  it,   it  bums  with  a  blue, 
lambent  flame.      If  it  be  mixed   with   atmofpheric   air, 

the  combuftion  is  more  rapid  and  brilliant,  and  ftill 
more  fo  %vhen  it  is  mixed  with  oxygen  gas,  but  with- 
out any  detonation.  The  produft  of  this  combuftioa 
is  carbonic  acid  and  water.  The  oxygen  combines 
partly  with  the  carbone,  and  forms  carbonic  acid  j  and 
partly  with  the  hydrogen,  and  forms  water. 

3.  It  is  totally  unfit  for  refpiration.  Animals  intro- 
duced into  it  are  inftantly  fuffocated.  It  is  alfo  unfit 
for  fupporting  combuftion. 

One  of  the  mofl  remarkable  properties  of  this  gas 
is,  when  it  is  mixed  in  a  tube  with  common  air  or  oxy- 
gen gas,  about  yds  its  bulk  of  the  latter,  and  fired  by 
the  eleftric  fpark,  there  is  a  confiderable  increafe  of 
volume. 

The  component  parts  of  carbonated   hydrogen  gasfr 
obtained  from   different  fubftances,  as  they  have  been""''" 
afcertained    by    Mr   Cruicklhank,    are    the    following. 
When  it  is  procured  from  ether,  camphor,  or  ftagnated 
^vater,  it  contains  the   greateft    proportion   of  carbone. 
The  fpecific  gra^dty  is  0.000804,  and  it  is  to  common  air 

nearly 
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Phofpho-  neatly  as  two  to  three.     One  part  by  weight  of  hydro- 
~         g*"  g*s  holds  in  folution  5^  parts  of  carbone ; 

100  parts  contain  52.35  carbone, 
9.60  hydrogen, 
38.05  water  infte ad  of  vapour. 

1 00.00 
When  it  is  obtained  from  ether,  the  fpecific  gravity 
is  0.000787  : 

100  parts  contain     45  carbone, 
1 5  hydrogen, 
40  water. 

100 
When  it  is  obtained  from  fpirit  of  wine,  the  fpecific 
gravity  is  0.00063  : 

100  parts  contain   44.1  carbone, 
1 1.8  hydrogen, 
44.1  water. 
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The  lightcft  is  obtained  from  diftilling  wet  charcoal,  Phofpho. 
or  pafling  the  vapour  of  ivater  through  red-hot  char-       '^'"' 
coal.     It  contains  one  part  by  weight  of  hydrogen  gas,         ' 
holding  three  parts  of  carbone  in  iblution.     The  fpeci- 
fic gravity  is  0.000554.     It  is  to  common  air  nearly  as 
one  to  two ; 

100  parts  contain      28  carbone, 
9  hydrogen, 
63  water  f .  f  NltUlftn't 

100 

Mr  Cruickfliank  has  difcovered  a  very  eafy  method 
of  dirtinguiftiing  the  gafeous  oxide  of  carbone  from 
the  carbonated  hydrogen  gas.  A  mixture  of  the 
latter  and  oxymuriatic  acid  gas  may  be  exploded  by 
pafling  eleftric  fparks  through  it.  But  a  mixture  of 
oxymuriatic  acid  gas  and  the  gafeous  oxide  of  carbone 
fuffers  no  change  by  the  aftion  of  eleflricity. 

The  following  table,  drawn  up  by  Mr  Cruickihank, 
exhibits  the  refults  of  his  experiments  on  thele  two 
gafes. 


voU  V.  p.i. 


A  Ta»le,  Jhewing  the  Analyjis,  &€.  of  the  different  Species  of  Carbonated  Hydrogen  Gas,  or  Hijdrocarbonates, 

and  of  the  Gafeous  Oxide  of  Carbone. 


Proportion  of  Oxy- 

Produfl 

s  when  combined  with  Oxygen. 

Weight  of 
100  Cubic 

gen     necelTavj 
to  faturate  100 

* 

Hence    flip    Gafps    1  nnfifl-    nf     1 

Gafej,  and  the  different 

' 

Subftarcesfrom  which 
the  Gafes  aie  obtain- 
ed, &c. 

Inches,  or 
Grains. 

Meafuresof  the 
Gas. 

Carbonic  Acid. 

Water 
produ- 
ced. 

Water  held 

1 

' 

In  Vol. 

In  Quan. 

by  the  Gas. 

Oxyg. 

Hydrc. 

Water. 

Quan.  of 
Grains, 

Grains. 

Meaf. 

M«if. 

Grains. 

Grains. 

Grains. 

Pure  carbonated  hy- 

drogen   gas    from 

camphor,  &c. 

21 

176 

59>8 

116 

54.5 

18 

8  or  9 

none 

II 

2  + 

8  or  9 
8 

20 

170 

S8 

108 

50,5 

j8 

9 

none 

9 

3 

'          from  alcohol 

16 

118 

40 

75 

36 

13 

7 

none 

7 

1.9 

7 

coal 

14.5 

66 

22,4 

40 

^9 

9 

9 

none 

4 

1.3 

9      , 

Gafeous   oxide  from 

charcoal  and  me- 

about 

about 

nearly 

uncer- 

tallic oxides 

30 

44 

ij 

76 

iS<5 

8 

prob''  none 

15 

15 

1  + 

tain 

iron    filings,     and 

carbonate  of  lime, 

or  barytes 

30 

40 

13)6 

92 

43.2 

none 

none 

21  + 

8.6 

none 

none 
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Chap.  VIII.   Of  PHOSPHORUS. 

I.  This  fingular  fubftance  was  accidentally  difcovered 
in  1677  by  an  alchemift  of  Hamburg,  named  Brandt, 
^vhen  he  was  engaged  in  fearching  for  the  philofo- 
pher's  ftone.  Kunkel,  another  chemii^,  who  had  feen 
the  new  produft,  affociated  himfelf  with  one  of  his 
friends  named  Krafft,  to  purchai'e  the  fecret  of  its  pre- 
paration ;  but  the  latter  deceiving  his  friend,  made  the 
purchafe  for  himfelf,  and  refufed  to  communicate  it. 
Kunkel,  who  at  this  time  knew  nothing  farther  of  its  pre- 
paration, than  that  it  was  obtained  by  certain  procef- 
ies  from  urine,  undertook  the  talk,  and  fucceeded.     It 

2 


is  on  this  account  that  this  fubftance  long  ivent  under 
the  name  of  Kunkel's  phofphorus.  Mr  Boyle  is  alfo 
confidcred  as  one  of  the  difcoverers  of  phofphorus. 
He  communicated  the  fecret  of  the  procefs  for  pre- 
paring it  to  the  Royal  Society  of  London  in  1680.  It 
is  afferted,  indeed,  by  Krafft,  that  he  difcovered  the 
fecret  to  Mr  Boyle,  having  in  the  year  1678  carried 
a  Imall  piece  of  it  to  London,  to  (hew  it  to  the  royal 
family;  but  there  is  Uttle  prol ability,  that  a  man  of 
fuch  integrity  as  Mr  Boyle,  would  claim  the  difcove- 
ry  of  the  procefs  as  his  oisti,  and  communicate  it  to  the 
Royal  Society,  if  this  had  not  been  the  cafe. 

Mr   Boyle   communicated   the   procefs   to    Godfrey 
Hankwitz,  an  apothecary  of  London,  who  for  many 

years 
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Exilts  in 
bones. 


*  Mim.  ic 


Procels  for 
obtaining 
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years  fupplied  Europe  with  phofphorus  j  and  hence  it 
went  under  the  name  of  F.nglijh  phofplicrus.  Matiy 
cheniilh  now  attempted  to  produce  phofjihorus,  and 
diiFereiit  proceflfes  had  Ijeen  publilhed  for  the  purpofc  ; 
but  it  would  appear  that  they  rarely  fucceeded. 

In  the  year  1737,  a  flranger  having  fold  to  the 
French  government  a  procefs  for  making  phofphorus, 
tlie  Academy  of  Sciences  charged  Dutay,  Geoifroy, 
Duhamel,  and  liellot,  to  fuperinteiid  it.  The  latter 
publilhed  an  account  of  the  experiment,  which  fuc- 
ceeded. Rouelle  the  elder  exhibited  phofphorus  which 
he  had  prepared,  in  the  courfc  which  he  opened  at 
Paris  fome  years  after.  In  the  year  1743,  Margraaf 
made  a  great  improvement  in  the  proceis,  but  Hill  it 
continued  to  be  obtained  with  difficulty,  and  in  very 
fmall  quantity.  It  was  not  till  30  ■  years  after  that 
conllderable  improvemeiit  was  made  iii  the  procels  for 
procwing  phoiphorus. 

In  the  year  1774,  the  Swedilh  chemifts,  Gahn  and 
Scheele,  made  the  important  dilcovery,  that  phofpho- 
rus is  contained  in  the  bones  of  animals,  and  they  im- 
proved the  procefles  for  procuring  it. 

2.  The  mod  convenient  procefs  for  obtaining  phof- 
I'lujl.  torn,  phorus  feems  to  be  that  recommended  by  Fourcroy  and 
li.  p.  284.  Vauquelin  *.  Take  a  quantity  of  burnt  bones,  and  re- 
■*''.-  duce  them  to  powder.  Put  lOO  parts  of  this  powder 
into  a  porcelain  or  llone-ware  bafon,  and  dilute  it  with 
four  times  its  weight  of  water.  Forty  parts  of  fulphu- 
ric  acid  are  then  to  be  added  in  finall  portions,  taking 
care  to  ftir  the  mixture  after  the  addition  of  every  por- 
tion. A  violent  elTervefcence  takes  place,  and  a  great 
quantity  of  air  is  difengaged.  Let  the  mixture  remain 
for  24  hours,  ftirring  it  occafionally,  to  expofe  every 
part  of  the  powder  to  the  adlion  of  the  acid.  The 
burnt  bones  confifl  of  the  phofphoric  acid  and  lime  ; 
but  the  fulphuric  acid  has  a  greater  affinity  for  the 
lime  than  the  phofphoric  acid.  The  aflion  of  the  ful- 
phuric acid  uniting  with  the  lime,  and  the  feparation 
of  the  phofphoric  acid,  occafion  the  effervefcence. 
The  fulphuric  acid  and  the  lime  combine  together,  be- 
ing infoluble,  and  fall  to  the  bottom. 

Pour  the  whole  mixture  on  a  cloth  filter,  fo  that  the 
liquid  part  which  is  to  be  received  in  a  porcelain  vef- 
fcl  may  pafs  through.  A  white  po\vder,  which  is  the 
infoluble  fulphate  of  lime,  remains  on  the  filter.  Af- 
ter this  has  been  repeatedly  walhed  with  water,  it  may 
be  thrown  away,  but  the  water  is  to  be  added  to  that 
part  of  the  liquid  which  paifed  through  the  filter. 

Take  a  folution  of  fugar  of  lead  in  water,  and  pour 
it  gradually  into  the  liquid  in  the  porcelain  bafon.  A 
white  powder  falls  to  the  bottom,  and  the  fugar  of 
lead  mult  be  added  fo  long  as  any  precipitation  takes 
place.  The  whole  is  again  to  be  poured  upon  a  filter, 
and  the  white  powder  which  remains  is  to  be  well 
waftied  and  dried.  The  dried  powder  is  then  to  be 
mixed  with  one-fixth  of  its  weight  of  charcoal  powder. 
Put  this  mixture  into  an  earthen-'ware  retort,  and 
place  it  in  a  fand  bath  with  the  beak  plunged  into  a 
veffel  of  water.  Apply  heat,  and  let  it  be  gradually 
increafed,  till    t4ie  retort    becomes  red  hot.       As  the 
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heat  increafes,  air-bubbles  ru(h  in  abundance  through  Phofpho. 
the  beak  of  the  retort,  ibme  of  which  are  inflamed 
when  they  come  in  contact  with- the  air  at  the  furfacc 
of  the  water.  A  fubftance  at  lafl  drops  out  fimilar  to 
melted  wax,  which  congeals  under  the  water.  This  is 
phofphorus. 

In  this  Hate  the  phofphorus  is  not  quite  pure.  It  is  ard%iri- 
generally  mixed  with  fome  charcoal  powder,  and  a  •)  ing  it. 
portion  of  half  bunit  pliofphorus,  which  give  it  a  brown 
colour.  To  have  it  quite  pure,  melt  it  in  wann  wa- 
ter, and  flrain  it  feveral  rimes  through  a  piece  of  Iha- 
moy  leather  under  the  furface  of  the  water  (n).  'J'o 
mould  it  into  fticks,  take  a  glafs  funnel  with  a  long 
tube,  which  mull  be  llopped  with  a  cork.  Fill  ii^.ith 
water,  and  put  the  phofphorus  into  it.  Immerfc  the 
funnel  in  boiling  water,  and  when  the  phofphorus  is 
melted,  and  flows  into  the  tube  of  the  funnel,  then 
plunge  it  into  cold  water,  and  when  the  phofphorus 
has  become  folid,  remove  the  cork,  and  pufti  the  phof- 
phorus from  the  mould  with  a  piece  of  wood.  Thus 
prepared,  it  muft  be  preferved  in  clofe  veffels  contain- 
ing pure  water. 

3.  When  phofphorus  is  perfeftly  pure,  it  is  femitranf- Prope'rtiev- 
parent,  and  has  the  confillence  of  wax.     It  is  fo  loft 

that  it  may  be  cut  with  a  knife.  Its  fpecific  gravity 
is  from  1. 770  to  2.033.  It  has  an  acrid  and  difagree- 
able  tafte,  and  a  peculiar  fmell  loraewhat  refembling 
garlic.  When  a  flick  of  phofphorus  is  broken,  it  ex- 
hibits fome  appearance  of  cryitallization.  The  cry- 
flals  are  needle-fliaped,  or  long  odahedrons ;  but  to 
obtain  them  in  their  moft  perfeft  Jlate,  the  furface  of 
the  phofphorus,  juft  when  !<■  becomes  folid,  fhould  be 
pierced,  that  the  internal  hquid  phofphorus  may  How 
out,  and  leave  a  cavity  for  their  formation. 

4.  When  phofphorus  is  expofed  to  the  light,  it  be-  Aflion  c?- 
comes  of  a  reddilh  colour,  which  appears  to  be  an  in-  ";;•>*• 
cipient  combuHion.      It   is  therefore  neceflary   to  pre-       ijj     ' 
ferve  it  in  a  dark  place.     At  the  temperature  of  99*Ofheat,- 
it  becomes  liquid,  and  if  air  be  entirely  excluded,  it 
evaporates  at   219*,  and  boils  at  554°.      At  the  tem- 
perature of  43°  or   44°,  it  gives  out  a  white  fmoke, 

and  is  luminous  in  the  dark.  This  is  a  llow  combui- 
tion  of  the  phofphorus,  which  becomes  more  rapid  a'! 
the  temperature  is  raifed.  \\Tien  phofphorus  is  heated 
to  the  temperature  of  1 48°,  it  takes  fire,  bums  with  a 
bright  flame,  and  gives  out  a  great  quantity  of  white 
fmoke. 

Phofphorus    enters    into    combination  with  oxygen, 
azote,  hydrogen,  and  carbone. 

Sect.  I.    Of  the  CoMtiNAtioss  of  Pbosfbords  with 
Oxrestr. 

Phofphorus  enters  into  combinations  with  oxygen  in 

different  proportions. 

I.    0.\ide  of  Phofphorus. 

WTien  phofphorus  is  expofed  to  the  light,  or  is  kept  in 
water  that  is  not  freed  from  air,  it  foon  becomes  of  a  | 

white  colour,  having    loft  its  tranfparency,  and  after- 

\vards 


(n)  The  leather  ftiould  only  be  employed  once,  for  the  phofphorus  which  is  ftrained  through  it  aftcnvard* 
Tiill  be  coloured. 
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Phofpho-  wards  changes  to  a  bro^vn.  This  is  the  firft  combination 
""  of  oxygen  with  it,  and  being  in  the  fmalleft  proportion, 
and  giving  no  acid  properties  to  the  compound,  it  has 
been  denominated  an  oxitfe  of  phofphorus.  This  (hews 
that  it  is  neceflary  to  keep  it  excluded  from  air  and 
light.  But  phofphorus  thus  changed  on  the  lurlace 
may  be  freed  from  that  part  which  is  oxidated  by  a 
very  fimple  procefs.  Dillblve  the  phofphorus  in  warm 
water,  the  ^vhole  melts  except  the  oxidated  part,  which 
remains  at  the  furface,  becaule  it  is  not  loluble  at  the 
fame  temperature. 
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II.  Acids. 


1.  When  phofphorus  is  burned  in  common  air  con- 
fined in  a  veffel,  the  combuftion  is  pretty  rapid,  and 
continues  till  the  whole  of  the  oxygen  be  confumed. 
A  great  quantity  of  white  fumes  are  produced,  and 
when  thefe  fumes  are  mixed  with  ^vater  which  abforbs 
them,  it  is  found  to  have  acid  properties.  This  is  the 
phofphorous  acid,  in  which  the  oxygen  is  in  fmaller 
proportion  than  in  the  foUo^ving,  but  greater  than  In 
the  oxide. 

2.  But  when  a  fmall  bit  of  phofphorus  Is  introduced 
into  a  jar  filled  with  oxygen  gas  at  the  temperature  of 
6o°,  it  diflfolves  flowly,  but  does  not  appear  luminous 
till  the  temperature  be  raifed  to  8o°,  which  (hews  that 
phofphorus  requires  a  higher  temperature  to  burn  in 
oxygen  gas  than  in  common  air.  And  if  the  phofpho- 
rus be  introduced  into  the  oxygen  gas,  which  is  per- 
le^ly  pure  at  a  lower  temperature,  it  undergoes  no 
change,  gives  out  no  fmoke,  and  is  not  luminous  in 
the  dark.  But  when  it  is  immerfed  in  a  ftate  of  igni- 
tion into  oxygen  gas,  it  exhibits  the  moft  brilliant 
combuftion  that  can  be  conceived.     The  light  which 

424  is  emitted  is  almoft  as  fplendid  as  that  of  the  fun. 
Splendid  gnd  is  too  powerful  for  the  eye.  During  this  com- 
,■  '       bullion  the   oxygen  gas   difappears,  it  lofes  its  gafeous 

form,  and  becomes  folid  in  combination  with  the  phof- 
phorus. It  is  during  this  change  from  the  fluid  to  the 
folid  ftate  that  the  caloric  is  emitted  ;  and  the  light, 
according  to  Gren's  theory  of  combuftion,  is  given 
out  by  the  phofphorus.  The  produft  is  a  concrete 
fubftance  which  adheres  to  the  fides  of  the  jar.  This 
is  the  phofphoric  acid,  in  ivhich  there  is  a  greater  pro- 
portion of  oxygen  in  combination  with  the  phofphorus. 
Thefe  acids  will  be  treated  of  in  the  chapter  on  acids. 


Sect.  II.  Of  Phospnokatmd  ^torie  Gas. 


4'5 


j'hofphorus  I.  At  firft  fight  it  feems  difficult  to  explain  the  reafon 
combines  that  phofphorus  requires  a  higher  temperature  for  its 
with  azo.  combuftion  in  oxygen  gas  than  in  common  air.  But 
v.'ithout  *^^  caufe  of  this  fingular  phenomenon  appears  by  exa- 
emitting  mining  the  efFefts  of  azotic  gas  on  phofphorus.  The 
light,  phofphorus,  which  is  readily  converted  into  vapour  at 

a  low  temperature,  combines  with  the  azotic  gas  with- 
out combuftion,  and  therefore  without  giving  out  any 
light.  The  azotic  gas  Is  thus  faturated  with  the  phof- 
phorus, and  its  bulk  is  increafed  about  -^.  The 
I  -combination  is  denominated  phofphorated  a'zolic  gas. 
2.  When  oxygen  gas  is  introduced  into  a  jar  filled 
with  this  gas,  it  becomes  luminous,  becaufe  there  is  a 
combuftion  of  the  phofphorus  which  is  held  in  folutlon 
,by  the  azotic  gas.     The  combuftion  is  more  rapid  and 


brilliant  when  the  phofphorated  azotic  gas  is  let  up  ir-    Phofplio- 
to  the  jar  of  oxygen  gas.  ^     '^'■ 


Sect.  III.   OfPHosPHoRtreo  and  Phospborjited  Hr- 
DRoaEH  Gas. 
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1.  When  a  piece  of  phofphorus   is  put  into   a  jar  fil-  Pliofpiioiin 
led  with  hydrogen  gas,  it  does  not   appear  luminous  in^'T''''"' '" 
the   dark.       But,   atter    having    remained    for   feveralj!    "^"^ 
hours,  part  of  the  phofphorus  is  dlffolved.     When   this 

gas,  to  which  Fourcroy  and  Vauquelin   have  given  the 
name  of  phofphorlzed  hydrogen  gas,  is  introduced  into 
a  jar  of  oxygen  gas,  each  bubble,  as  it  palTes  up   and 
comes  in   contaft  with  the  gas,  produces   a  very  brilli- 
ant  bluiih  flame,  which  fills  the  whole  veflel.     This 
efFeft   does  not  take  place   in  atmofpheric  air.     This 
gas  holds   in   folutlon   only  a  imall  proportion  of  phof- 
phorus ;  but  it  Is  o'sving  to  the  combuftion  of  this  por- 
tion that  the  flame  appears  in  the  oxygen   gas.     This ,   . 
gas  has  a  lefs  fetid  odour  than  that  which  is  next  to  be  r^-^  "1 
defcribed.      It  has,  however,   a   flight    fmell   of  gar- xxi.  p.  203. 
He*.  427 

2.  Phofphorated   hydrogen    gas  was    difcovered   by '^''^°'^>'' 
M.  Gengembre  in  1783,  by  boiling  a  folutlon  of  pot- 

alh  on  phofphorus ;  and  by  Mr  Kirwan  In  the  follow- 
ing year.  Its  nature  and  properties  have  been  more 
completely  inveftigated  by  M.  Raymond,  in  two  pa- 
pers in  the  ylnnales  de  Chimie  for  1 79 1  and  1800.  It 
may  be  obtained  by  introducing  a  bit  of  phofphorus 
into  a  jar  of  hydrogen  gas  ftanding  over  mercury,  and 
melting  the  phofphorus  by  means  of  a  burning  glafs. 
The  phofphorus  is  thus  converted  into  the  ftate  of  va- 
pour, ivhen  the  hydrogen  gas  dlflblves  a  much  greater 
proportion.  But  a  more  fimple  procefs  has  been  re- 
commended by  Raymond.  -28 

Take  two  ounces  of  quicklime,  flaked  In  the  air,  Proce ffcs 
about  60  grs.  of  phofphorus,  and  half  an  ounce  of  wa-  f'"'  o^'ti""- 
ter  ;  reduce  the  whole  to  a  pafte,  and  put  it  immedl-  '"^  "' 
ately  into  a  fmall  glafs  or  ftone-ware  retort,  the  body 
of  ivhich  may  be  filled  with  the  materials.  Immerfe 
the  beak  of  the  retort  under  water  in  the  pneumatic 
trough,  and  apply  a  moderate  heat.  As  foon  as  the 
retort  is  heated,  the  gas  begins  to  come  over  ;  and 
when  the  bubbles  come  to  the  furface  01  the  water  in 
contaft  with  the  air,  they  explode  with  flame  and 
fmoke.  When  the  gas  pafles  off  flowly  the  bubbles 
are  larger  ;  and  when  they  reach  the  furface  they  ex- 
hibit an  elegant  appearance,  forming,  after  explofion, 
a  beautiful  coronet  of  white  fmoke,  which  riles  with 
an  undulatory  motion  to  the  ceiling,  ^vhen  the  air  is 
ftlll.  When  this  gas  is  brought  into  contaft  with  oxy- 
gen gas,  the  combuftion  is  more  rapid  and  more  bril- 
liant. 42p 

The  produfts  of  the  combuftion  of  this  gas  are  phof-  Produ(5l!i 
phoric  acid  and  water.     The  phofphorus  which  is  held '')'  '^P'"" 
in  folutlon  by   the   hydrogen,  combines  with  the  oxy-   "'''°"" 
gen,  and  forms   pholphoric  acid ;  while   the  hydrogen 
unites    with    another    portion    of   oxygen    and    forms 
water. 

This  gas  has  a  very  fetid  odour,  which  has  fome  re-  -   ''^'^ 


femblance  to  the  Imell  of  putrid  fifti.  When  pure  wa- 
ter is  agitated  in  contaft  with  this  gas,  It  abforbs  about 
one-fourth  of  its  bulk  at  the  temperature  of  50".  The 
colour  of  the  folution  is  not  quite   fo  deep  as  that  of 

roU 


PiQ,  eities. 


CHEMISTRY 


Suiphu? 


*  Ann  di 
Chim.  yo\. 
XXXV.  p. 

234- 


roll  fulphur.  The  fmell  is  ftrong  and  difagreeable, 
and  the  tafte  extremely  bitter.  It  does  not  appear  lu- 
minous in  the  dark.  But  when  it  is  expofed  nearly  to 
the  temperature  of  boiling,  the  whole  of  the  phofpho- 
rated  hydrogen  gas  is  driven  off  unchanged,  and  the 
water  remains  behind  perfeftly  pure.  When  the  folu- 
tion  is  expofed  to  the  air,  the  oxide  of  phofphorus  is 
depofited,  and  the  hydrogen  gas  efcapes  *. 

I 

Sect.  IV.  Phospmurmt  of  Carboke. 


Phofphorus  enters   into   combination  with  charcoal, 
430        and    forms  what   Prouft,  who    difcovered    it,  denomi- 
IIow  pro-    nates  phofphuret  nf  carbone.     It  is  produced  during  the 
Jiiced.         dillillation  of  phofphorus,  and  remains  behind  on  the 
leather,  when  it  is  drained  through  it  to  purify  it  from 
this   fubftance.     It  is  of   a  red    colour,  and  does  not 
melt  like  pure  phofphorus.     If  it  be  diftilled  with  a 
gentle  heat,  there  is  feparated  a  fmall  portion  of  phof- 
phorus which  it  contains  in  excefs.     But  the  true  com- 
..I        pound    of   phofphuret  of   carbone    is  not  decompofed 
Aflionof    without  a  very  ftrong    heat.     When  the  veiTels   have 
heat.  cooled  there  is  found  a  light,  flocculent  powder,  of  a 

lively  orange  red,  which  M.  Prouft  confiders  as  the 
phofphuret  of  carbone.  If  it  be  expofed  to  a  red  heat 
in  the  retort  in  which  it  is  formed,  the  whole  of  the 
phofphorus  is  driven  off,  and  the  charcoal  remains  be- 
hind. When  this  phofphuret  is  expofed  to  the  open 
air  on  a  heated  metallic  plate,  it  burns  rapidly  ;  but 
the  charcoal  which  abforbs  the  phofphoric  acid,  as  it 
is  formed,  efcapes  the  combuftion.  It  lofes,  in  a  ftiort 
time,  the  property  of  burning,  by  being  expofed  to 
the  air,  and  then  it  may  be  preferved  without  any  ri£k 
f  7iiVp.  44.  of  its  catching  fire  fpontaneoufly  f. 

Chap.  IX.  Of  SULPHUR. 

A  fimpJe  '  •  St'l.PHUR  is  a  fimple  undecompounded  combufti- 

fubftaiice.  ble  fubftance,  which  is  univerfally  diffufed  in  nature ; 
but  moft  commonly  in  a  Hate  of  combination  ^\-ith  mi- 
neral, vegetable,  or  animal  matters.  It  is  found  in 
fome  mineral  waters,  but  in  greateft  abundance  in  vol- 
canic countries,  where  it  is  a  valuable  article  of  com- 
merce. 
Properties.  2.  Sulphur,  as  it  is  extrafled  from  minerals  and  pu- 
rified by  art,  is  a  hard  brittle  fubftance  of  a  yellow 
colour,  which  can  be  eafily  reduced  to  powder.  It  is 
always  opaque,  has  a  lamellated  frafture,  and  be- 
comes eleftric  by  friftion.  The  fpecific  gravity,  after 
it  is  melted,  does  not  exceed  1.9907.  It  has  no  fmell, 
and  very  little  perceptible  tafte.  When  it  is  rubbed 
fome  time,  it  is  volatilized,  and  difFufes  a  peculiar  and 
flightly  fetid  odour,  by  which  it  is  eafily  diftinguilhed. 
It  leaves  on  the  £kin  which  has  been  in  contaft  with  it, 
a  very  ftrong  fmell,  which  remains  for  fome  hours.     It 

434  is  infoluble  in  water. 

Aa  oil  of         3.   Light  has  no  fenfible  effeft  on  fulphur.     But  if  a 
heat.  jq]]  (jf  fulphur  be  held  in  the  hand  for  a  little,  it  be- 

gins to  ofackle,  and  at  laft  it  breaks  to  pieces.  When 
a  temperature  equal  to  that  of  boiling  water  is  applied 
to  fulphur,  it  melts,  becomes  liquid  and  tranfparent,  and 
changes  to  a  brown  red  colour ',  but,  on  cooling,  if  the 

435  fufion  is  not  too  long  contniued,  it  refumes  the  yellow 
CriftiUlizet  colour.     If  it  be  permitted  to  cool  flowly,  it  cryftalli- 
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zes  into    prifmatic  needles.     The    crjftak    are    better  Sul|ihiir. 
formed  by  pouring  out   part  of   the  liquid  fulphur  as         *■ 
foon  as  the  fiufacc  has  become  folid.  ^,,^ 

4.  If  the  heat  be  continued  it  becomes  thick  and  Hrcomc< 
vifcid  ;  and  if  it  be  then  poured  into  cold  water,  it  re-  vilciJ. 
tains  its  foftnefs,  fo  that  it  is  employed  for  taking  im- 
prefllons   of  feals  and  medals.     In  this  ftate  they  are      437 
called  fulftliurs.     When  fulphur  is  expofed  to  heat  in  I'  fublim- 
clofe  velTels,  it  is  volatilized  or  fublimed  in   the  form'"* 
of   a  very  fine    powder,    known    under  the    name   of 

FLOWERS  OF  Stn.l'HUK. 

Sulphur  enters  into  combination  with  oxygen,  azote, 
hydrogen,  carbone,  and  phofphorus.  43* 

The  combination  of  fulphur  with  azotic  gas  has  been  With  azo- 
little  examined.  Part  of  the  fulphur  is  diflolved,  ivheu'"^  S''^' 
it  is  heated  In  a  veffel  filled  with  the  gas.  'Y\\\^  fulphu- 
rated  a-zotlc  gas,  as  it  is  called,  has  a  fetid  odour. 
When  the  temperature  is  diminiftied,  part  of  the  ful- 
phur is  depofited.  It  has  been  lately  difcovered  In  the 
mineral  waters  of  Alx-la-Chapelle. — We  ftiall  confidcr 
the  other  combinations  of  fulphur  in  the  following  lec- 
tions. 


Sect.  I.  Sulphur  combined  with  Oxtgea'. 
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1.  When  fulphur  is  kept  fome  time  in  fufion  in  an  Oxide, 
open  veffel,  It  affumes  a  red  colour,  and  becomes  vifcid. 
After  it  is  cooled,  it  retains  its  red  colour,  which  Is  ow- 
ing to  the  combination  of  oxygen  in  fmall  proportion 
with  the  fulphur.  In  this  ftate  it  has  been  denomi- 
nated the  oxide  of  fulphur.  According  to  the  experi- 
ments  of  Dr  Thomfon,  the   oxide   of  fulphur,  formed 

by  melting  the  fubftance  in  a  deep  veffel,  is  of  a  dark 
violet  colour,  fibrous  fraflurc,  and  tough  confiftence  •, 
the  fpecific  gravity  is  2.325.  It  contained  l^js  per 
cent,  of  oxygen.  Another  oxide,  containing  6.2  per 
cent,  of  oxygen,  was  formed  by  pafling  a  current  of 
oxy-murlatic  acid  gas  through  flowers  of  fulphur  *.         *  SyJI.  cf 

2.  When  fulphur  is  burnt  in  the  open  air,  it  emits  Cl'em,  v»j. 
a    pale    blue  flame,  with  a   great    quantity    of    white ^P'-** 
fmoke.     When  thefe  fumes  are  mixed  with  water,  it  ijufnt  in 
is  found  to  poflefs  acid   properties.     This  is  a  combina- common 
tion   of   fulphur  with   a  greater  proportion  of  oxygen  air. 
than  exifts  in  the  oxide,  and  is  called  fulphurous  acid.  , 

3.  But  when  fulphur  Is  burnt  In  Oxygen  gas,  a  %ery  [„  ox\ g^n 
rapid    combuftion  takes    place  with    a    reddifti    wiiitegas. 
flame,  and  It  combines  with  a    greater    proportion  of 
oxygen.     When   the   fumes  which   are  coploufly  emit- 
ted  during   this  combuftion  are  collefted    and    mixed 

with  water,  it  exhibits  the  properties  of  an  acid,  which 
is  the  fulphuric  acid.  Thus  it  appears,  that  fulphur 
combines  with  oxygen  in  four  different  proportions. 
In  two  of  thefe,  in  which  the  proportions  are  fmallfll, 
the  compounds  are  denominated  oxides  •,  but  in  the 
two  others,  In  which  the  proportion  of  oxygen  is  in- 
creafed,  the  compounds  are  acids,  the  properties  of 
•which  will  be  afterwards  inveftigated. 


Skct.  II.  Sulphurated  Htbrogen  Gas. 
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I.  This  gas  may  be  procured  by  various  procefles.      It  Method  of 
may  be  obtained  by  making  hydrogen  gas  pais  through  procuring, 
melted  fulphm-.      In  this  way  the  hydrogen  gas  enters 
into    corabinatiun  with   fulphur.      'I'he  fame  gas    may 
alfo  be   obtained  by   melting  togetlier    In   a   crucible 
3   S  equal 
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equal  parts  of  iron  filings  and  fulphur,  by  which  means 
a  black  brittle  inals  is  formed,  which  is  to  be  reduced 
to  powder,  and  introduced  into  a  glafs  veffel  (fig.  6.) 
•.vitli  two  mouths,  the  one  of  which  has  a  Itopper  A 
and  the  other  a  bent  tube  B,  accurately  ground  to 
fit  the  mouths  C,  D.  When  the  mixture  of  iron 
filings  and  I'ulphur  has  been  introduced  into  the  phial, 
the  bent  tube  is  to  be  fitted  into  the  mouth,  with  the 
other  end  under  the  llirface  of  the  water  in  the  trough 
E.  The  apparatus  being  thus  prepared,  pour  in  mu- 
riatic acid  through  the  other  opening,  and  immediate- 
ly clofe  it  with  the  ground  ftopper.  The  fulphurated 
hydrogen  gas  is  copioully  difengaged,  and  fills  the 
giafs  jar  F,  which  is  previoally  placed  on  the  ilielf  to  re- 
ceive it.  This  gas  was  formerly  known  by  the  name 
of  hepetlc  ga  r. 

:.  The  cdour  is  extremely  fcelid,  refembling  that  from 
the  walliings  of  a  gun,  or  from  rotten  eggs,  which  is  ow- 
ing to  the  extrication  of  the  fame  gas.  The  fpecific 
gravity  of  this  gas  is  o.OOi 35. 

It  is  unfit  fur  refpiration,  and  a  taper  immerfed  in  it 
is  extinguifted,  fo  th;it  it  is  alio  unfit  for  fupporting 
combuftion.  '\\'lien  it  is  indamed  in  contaft  with  at- 
mofpheric  air  or  oxygen  gas,  it  burns  with  a  reddilh 
blue  fbme,  and  depofits  a  quantity  of  fulphur.  Sulphur 
alfo  is  depofited  by  fimple  expolure  to  the  air.  From 
this  it  appears,  therefore,  that  the  affinity  of  hydrogen 
for  oxygen  is  llronger  than  for  fulphur.  During  the 
combuftion,  the  hydrogen  unites  with  the  oxygen,  and 
the  fulphur  is  depofited.  It  is  from  this  depolition  that 
the  fulphur  found  about  mineral  Iprings,  the  waters  of 
which  contain  this  gas,  is  derived. 

3.  According  to  the  experiments  of  Thenard,  lOO 
parts  by  weight  of  fulphurated  hydrogen  gas  contain 

70.857  fulphur, 
29.143   liydrogen. 
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sKii.  p,  ^,  Sulphurated  hydrogen    gas  has  the    property  of 

■"^7'  diilblving  phofphorus.     Fourcroy  and  Vauquelin  intro- 

duced pieces  of  phofphorus  into  a  jar  filled  with  this 
t;as  over  mercury.  After  the  phofphorus  had  been  cx- 
pofed  to  the  gas  for  twelve  hours,  the  atmofpheric  air 
was  admitted,  and  there  inftanUy  appeared  a  bluilh,  vo- 
Difiolves  luminous  tlame.  The  bubbles  of  the  gas  diiTufed  in 
phoiphorus.  the  air,  prefented  by  day  light  n  white  vapour,  which 
feemed  to  adhere  like  vifcid  matter  to  the  furface  of  the 
mercury ;  but  in  the  dark,  exhibited  a  very  brilliant 
light.  The  mercury  in  the  trough  in  which  the  expe- 
riment was  made,  continued  for  fome  minutes  to  give 
out  fparks  of  lighf  by  agitation.  The  hands  plunged 
into  this  gas,  continued  luminous  for  fome  minutes,  and 
a  fponge  introduced  into  it  retained  the  fame  property 

f  Jh-lJ.  vol.     £^j.   j-^^j^g   jj^g  J^  jj^g    ^Jj.  |_ 

s.\.i.  p.  2c,.  ^^  Sulphurated  hydrogen  gas  is  very  readily  abforb- 
ed  by  water,  and  in  this  ftate  it  poifeSes  fome  of  the 
properties  of  an  acid.  It  changes  vegetable  blues  to  a 
red  colour. 
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......  ^..-         1.   Sulphur  and  carbone  combine  together  at  a  high 

bone  in  dif-  temperature,    and    probably  in    different    proportions  ; 

ferent  pro-  £  \}i^tk.  combinatiottS  is  Uquid,    at    the  ordinary 

portions.  ' 
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temperature   and  preffurc  of  the   atmofphere.      This  is    S^-Iphorw 
the  carburet  of  fulphur.      The   following   method  of  — v       ' 
preparing  it  is  given   by   Clement  and  Delormes,  who 
have  particularly  inveftlgated  the  aftion  of  fulf  hur  and 
charcoal.  '        _  447 

2.  Put  a  quantity  of  charcoal  in  fmall  pieces,  or  in  Prepara- 
powder  previoully  dried,  into  a  porcelain  tube,  which"""- 
is  to  pafs  through  a  furnace  that  it  may  be  expofed  to 
a  red  heat.  The  gas  from  the  charcoal  is  to  be  allow- 
ed to  el'cape,  before  the  other  part  of  the  apparatus  is 
adjufted.  To  that  extremity  of  the  porcelain  tube 
which  contahis  the  charcoal,  fit  a  long  glafs  tube,  fuf- 
ficiently  wide  to  contain  a  number  of  fmall  pieces  of 
fulphur,  which  may  be  pulhed  fucceffively  into  the 
porcelain  tube  with  an  iron  rod  palling  through  a  cock 
which  clofes  the  end  of  the  tube.  To  the  other  e.xtre- 
mity  there  is  to  be  fitted  another  glafs  tube,  bent  at  the 
end,  that  it  may  be  immerfed  in  a  veflel  of  water  in  the 
pneiunatic  trough.  Heat  is  then  to  be  applied  till  the 
porcelain  tube  and  the  charcoal  become  red-hot,  when 
the  pieces  of  fulphur  are  to  be  pufiied  llo\vly  forwards 
into  the  tube,  and  when  it  afts  on  the  charcoal  a  yel- 
low liquid  of  an  oily  appearance  pafTes  through  the 
tube.  The  heat  being  continued,  it  evaporates,  and  is 
condenfed  in  the  water  of  the  veffel  in  which  the  tube 
terminates,  traverfing  it  in  globules  which  coUeft  toge- 
ther at  the  bottom.  448 

The  fuccefs  of  this  experiment  is  fomewhat  doubt-  Precautions 
ful.  When  fulphur  is  expofed  fuddenly  to  a  f^rong 
heat,  in  place  of  being  fublimed,  it  appears  in  fome  mea- 
fure  fixed,  and  becomes  foft  by  fufion.  Sometimes  it 
palTes  too  rapidly  through  the  charcoal  to  unite  with  it  ; 
the  pieces  of  fulphur,  therefore,  lliould  be  fio^vly  intro- 
duced, and  the  tube,  in  pafflng  through  the  furnace, 
fhould  be  inclined  from  that  extremity  at  which  the  ful- 
phur is  introduced.  449 

3.  When  the  carburet  of  fulphxir  is  pure,  it  is  tranf- Proisertics, 
parent  and  colourlcfs,  but   frequently    has   a   greenilh- 
yellow   tinge.     It  has  a  difagreeable  pungent   odour. 

The  tafte  is  at  firll  cooling,  but  afterwards  becomes  ex- 
tremely pungent.  It  is  heavier  than  water,  does  not 
mix  with  it,  and  therefore  remains  at  the  bottom  of  the 
veflel.  The  fpecific  gravity  of  this  liquor  is  various. 
In  one  trial  It  was  found  to  be  J.3.  4^0 

4.  The  carburet   of  fulphur  evaporates  at   the   ordi- Evaporate* 
nary  temperatiu-e   of  the   atmofphere,  and  increafes  its 
volume  nearly  as  much  as  ether.     When  a  quantity  ot 

this  liquor  in  a  veflel  of  water  is  placed  under  the  re- 
ceiver of  an  air  pump,  and  the  air  exhauiled,  it  rifes 
through  the  water  in  bubbles,  and  alTumes  the  gafeous 
form  ;  and  when  the  prefTure  of  the  air  is  reflored, 
the  gas  is  inlf  antly  condenfed,  and  returns  to  the  liquid 
ftate.  451 

5.  The  carburet  of  fulphur  bums  with  great  facility,  Combuili- 
and  during  the  combuftion  it  emits   a  ftrong   odour  of  "■^' 
fulphurous  acid,  depofites  a  little  fulphur,  which  after- 
wards burns,  and  there  remains  fome  black  charcoal  in 

its  ufual  combuftlble  llale.     The  air  which  holds  carbu- 
ret of  fulphur  in  folution,  burns  quietly;  but  when  it  is 
mixed  with  oxygen  gas,  and  brought  in  contaS  with  a      ' 
burning  body,  it  explodes  with  prodigious  violence,  and 
not  without  confiderable  danger. 

6.  This  fubftance  unites  with  phofphorus,  which  it 
very  readily  diffolves,  but  the  folution  is  not  more  in- 
flammable  than  the  phofphorus   itielf.      It   combines 
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alio  with  a  fmall  quantity  of  fulphur,  but  without  apy 
other  change  in  its  properties  than  becoming  a  little 
deeper  coloured.  It  feems  to  have  no  adion  on  char- 
coal *. 

Sect.  IV,  SvLPaei^sT  qfPiioiPHoKvs. 

1 .  Sulphur  and  phofphorus  combine  together  in  all 
proportions.  If  one  part  of  phofphorus  with  eight 
times  its  weight  of  fulphur,  be  put  into  a  matrafs,  with 
32  parts  of  dillilled  water  j  on  the  application  of  a 
gentle  heat,  the  phofphorus  melts  and  diffolves  the 
fulphur.  The  new  compound  alTumes  a  yellow  colour, 
and  remains  fluid,  till  it  is  cooled  down  to  the  tem- 
perature of  77°,  when  it  becomes  folid.  This  fub- 
ftance  is  the  j'ulphufct  of  phofphorus.  In  other  cafes, 
when  the  proportion  of  phofphorus  exceeds  that  of  the 
fulphur,  it  is  called  a  phofphuret  offu/phur. 

2.  The  compounds  of  fulphur  and  phofphorus  have 
been  particularly  inveftigated  by  Pelletier,  and  he  has 
found  that  the  compound  is  always  more  fufible  than 
either  of  the  uncombined  conlfituents.  The  following 
table  exhibits  the  refults  of  his  experiments  f . 


8  Phofphorus!  .     j  ., 

t,  ,  L  t  remam  liuid 

I  aulphur       _J 

4  Phofphorus 

I  Sulphur 

I  Phofphorus 

4-  Sulphur 

I  Phofphorus 

1  Sulphur 

1  Phofphorus 

2  Sulphur 
1  Phofphorus  I 

3  Sulphur       J 


at  95* 
.59 

41 

72 
99 
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All  thefe  compounds,  therefore,  it  muft  appear,  are 
Jnore  fufible  than  the  phofphorus  itlelf,  and  much  more 
ft)  than  the  fulphur.  ' 

3.  In  making  thefe  combinations,  great  caution 
the  procefs.  ftionld  be  obferved ;  for  if  the  heat  be  applied  fuddenly, 
even  when  the  fublf  ances  are  under  water,  a  violent  ex- 
plofion  fometimes  takes  place,  from  the  fudden  forma- 
tion and  extrication  of  the  fulphurated  and  phofphorated 
hydrogen  gafes. 


Oxides. 


Chap.  X.  Of  ACIDS. 


1.  We  have  feen,  in  defcribing  the  different  fub- 
flances  which  have  been  treated  of  in  the  five  pre- 
ceding chapters,  that  they  all,  excepting  one,  com- 
bine with  oxygen  in  different  proportions.  Hydrogen 
combines  with   oxygen   only  in   one    proportion,    and 
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this  compound   is  water.     The   firft   portion   of  oxy- 
gen whicli  combines  with   the   other   four   fubilancts, ' 
namely  azote,  carbone,  phofphorus,  and  fulphur,   forms 
with  tliem   compounds  which,   poffefling  no  acid  pro- 
perties, have  received  the  name  of  oxides  (i). 

2.  But  when  thefe  (ubltances  combine  with  a  great- Aciils. 
er  proportion  of  oxygen,  they  exhibit  very  different 
properties  -^  and  poffeffed  of  thefe  properties,  they  are 
ranked  among  the  clafs  of  acids.  The  fubltances 
which  poflefs  the  following  properties  are  referred  to 

this  clafs. 

a.  They  redden  vegetable  blue  colours  (k).  Diftinaivc 

b.  Tliey    poffefs    a    peculiar    tafte,    which     is   jwelltl»'''»<J^cr£. 
knoivn  by  the  terms  acid  or  four. 

c.  They  combine  with  water  in  all  proportions. 

d.  They  enter  into  chemical  combination  with  al- 
kalies, with  earths,  and  metallic  oxides,  and  form  with 
them  compounds  which  have  been  denonanatedyi/rj-.  a-% 

3.  The  acids  are  a  very  important  clafs  of  bodies, I'npMtance 
and  not  merely  on  account  of  their  peculiar  properties,  °*^  ^'^''''• 
and  the  Angular    and    ufeful   compounds    which    they 

form  with  other  fubilances,  but  alfo  as  they  are  the  in- 
tlruments  of  analyfis  in  the  hands  of  the  chemift  for 
difcovering  the  properties  and  combinations  of  the  ob- 
jedls  of  his  fcience.  Without  their  aid  he  can  fcarce- 
ly  move  a  fingle  flep  in  his  invefligations.  It  was 
therefore  iiecelfary  to  introduce  the  account  of  the 
acids  in  this  place,  that  we  might  be  early  acquainted 
with  the  means  of  profecuting  our  refearches.  .-, 

4.  Acids  which  have  the  fame  bafe,   combine   with  Nomencla- 
oxygen   in  different   proportions.     Thus,  for  inftance,*"'''^- 
fulphur   combines    with    oxygen    in    two    proportions. 

The  100  parts  of  one  compound  contain  32  of  oxy- 
gen, and  the  1 00  parts  of  the  other  contain  38  parts. 
The  characlerillic  properties  of  thefe  compounds  are 
totally  different.  It  is  therefore  neceffary  that  thcr 
fhould  be  diilinguhhed  by  fome  appropriate  name,  and 
this  accordingly  has  been  attended  to  in  the  conllruc- 
tion  of  the  prefent  chemical  nomenclature.  The  name 
of  the  acid  is  derived  from  the  bafe,  and  this  name  has 
a  different  termination  according  to  the  proportion  of 
the  oxygen  combined  with  its  bafe.  With  the  fmall- 
elt  proportion  the  name  terminates  in  the  fyllable  ou.~ ; 
with  the  greater  proportion,  it  terminates  in  the  fylla- 
'-'-  -'-      Thus,  in  the  cafe  of  the  acid  formed  with  ful- 
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phur,  that  compound  in  which  there  Is  the  fmallcr 
proportion  of  oxygen  is  denominated  the  fulphxirous 
acid\  the  other,  which  Was  the  greater  proportion  of 
oxygen  is  the  fulphuric  acid.  In  the  fame  way  when 
phofphorus  combines  with  o.xygen  in  the  fmalleff  pro- 
portion which  gives  it  acid  properties,  it  Is  called  the 
phofphorous  acid ;  in  the  greater  proportion,  the  phuf- 
phoric  acid.  And  thus  by  the  fimple  change  of  the 
termination,  the  name  is  defcriptive  of  tJte  peculiar 
ftate  of  the  proportions  In  the  compound, 

3  S  2  Sect. 


(i)  Perhaps  the  combination  of  cnygen  and  azote,  as  they  exift  in  atmofpheric  air,  fhould  be  excepted.  It 
is  to  the  combination  of  oxygen  in  greater  proportion  with  azote  than  exifts  in  atmolpheric  air,  that  the  name  of 
oxide  is  given.  But  phllofophers  are  not  agreed  whether  atmofpheric  air  is  to  be  confidered  as  a  chemical  com- 
bination, or  a  mechanical  mixture. 

(k)  Hence  vegetable  blue  infufions,  or  paper  flalned  with  them,  are  employed  as  tefts  to  difcover  acids. 
Thefe  are  fometimes  called  re-agents.  A  great  variety  of  fubilances  are  employed  for  this  purpofe,  fuch  as  the 
infufion  and  tinfture  of  litmus  and  of  turnlole,  the  fyrup  of  violets,  the  Infufion  of  the  flowers  of  mallow  or  red 
cabbage^ 
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1.  The  name  of  fulphurlc  acid  is  given  to  the  com-- 
bination  of  fulphur  and  of  oxygen,  with  the  greateft 
proportion  of  the  latter.  It  was  formerly  called  vitri- 
olic acid,  becaufe  it  was  obtained  by  diltillation  from 
vitriol,  which  is  a  compound  of  fulphurir,,  acid  and 
an  oxide  of  iron.  When  it  is  Ifrongly  concentrated, 
it  has  a  llu£;giih  appearance  ;  hence  it  was  called  oil 
of  vitriol.  It  has  alfo  been  denominated  oleum  J'ul- 
phiiris  per  campanam,  becaufe  it  was  obtained  by  burn- 
ing iiilphur  under  a  glafs  bell. 

2.  The  ancients  were  unac^iuainted  with  this  acid. 
Pliny  fpeaks  of  vitriols,  which  were  ufed  for  different 
purpofes,  in  fome  of  which  it  ^vas  prebibly  decompo- 
fed.  Sulphur  was  burnt  in  facrifices,  but  in  neither 
cafe  was  the  produft  attended  to.  Bafil  Valentine  is 
the  firft  who  mentions  this  acid,  about  the  end  of  the 
15th  century.  Agricola  and  Paracellus  have  alfo 
fpoken  of  »t,  but  Dciinaius  is  the  firft  who  defcribed  it 
diftindly,  in  the  year  1570. 

3.  If  a  quantity  of  tlowers  of  fulphur  be  expofed  to 
a  degree  of  heat  Sufficient  to  inflame  it,  and  if,  when  it 
is  in  a  (late  cf  ignition,  it  be  introduced  into  a  jar 
filled  with  oxygen  gas,  it  bums  with  great  fplendor, 
and  emits  a  great  quantity  of  white  fumes.  Thefe 
fumes  may  be  condenfed,  by  pouring  a  fmall  quantity 
of  water  into  the  jar,  and  when  this  is  examined,  it  is 
found  to  poffefs  acid  properties.  This  is  the  fulphuric 
acid.  It  is  procured,  as  appears  by  this  experiment, 
by  burning  fulphur  in  oxygen  gas. 

'  4.  The  procefs  for  obtaining  fulphuric  acid  in  the 
large  way.  large  way  is  the  following.  A  mixture  of  fulphur  and 
nitre  is  burnt  in  leaden  chambers.  The  ufe  of  the  ni- 
tre is  to  fupply  a  quantity  of  oxygen  for  the  combul- 
tion  of  the  fulphur.  There  is  a  little  water  in  the  bot- 
tom of  the  velTels,  which  ferves  to  condenfe  the  va- 
pours given  out  during  the  combullion.  The  acid 
which  is  obtained  in  this  way  is  very  weak,  for  it  is 
diluted  with  the  water  in  which  it  was  condenfed, 
which  water  may  be  feparated  by  dilfillation.  Even 
after  this  it  is  ufually  contaminated  with  a  little  lead 
from  the  veflels,  fome  potalh,  and  fometimes  nitric  and 
fulphurous  acids.  To  obtain  it  perfeflly  pure,  the  ful- 
phuric acid  of  commerce  niulf  be  dillilled.  This  pro- 
cefs is  conducted  by  putting  a  quantity  of  the  acid  in- 
to a  retort,  and  expofmg  it  to  a  degree  of  heat  fuffi- 
cient  to  make  it  boil.  I'he  beak  of  the  retort  is  put 
into  a  receiver,  in  which  the  acid,  as  it  comes  over,  is 
condenfed. 

5.  The  acid  thus  purified,  is  a  tranfparent  colour- 
lefs  liquid,  of  an  oily  confillence.  It  has  no  finell, 
Taut  a  ftrong  acid  tafte.  It  delfroys  all  animal  and  ve- 
getable fubftances.  It  reddens  all  vegetable  blues.  It 
always  contains  water.  When  this  is  driven  off  by  a 
moderate  heat,  the  acid  is  faid  to  be  concentrated. 
When  as  much  concentrated  as  poffible,  the  fpecific 
gravity  is  2,  or  double  that  of  water ;  but  it  can  rarely 
be  obtained  of  greater  denfity  than  1.84. 

6.  Sulphuric  acid  fuffers  no  change  from  being 
expofed  to  the  light.  It  boils  at  the  temperature  of 
546°,  or,  according  to  Bergman,  540°.  When  this 
acid  is  deprived  of  its   caloric,  it  is  fufceptible  of  con- 
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gelation,  and  even  of  cryftalUzation,  in  fiat,  fix-fided  Aci.ls. 
prifms,  terminating  in  a  lix-fided  pyramid.  It  cryllai-  '— v— -* 
lizes  moll  readily,  when  it  is  neither  too  much  con- 
centrated, nor  diluted  inth  water.  Of  the  fpecific 
gravity  of  1.65  it  crylhillizes  at  the  temperature  of  a 
few  degrees  below  the  freezing  point  of  water.  Of 
the  fpecific  gravity  of  1. 84  it  refills  the  greatell  de- 
gree of  cold.  Chaptal  oblerved  it  cryflallize  at  the 
temperature  of  48°,  and  Mr  Keir  found  that  it  froze 
at  45°  of  the  fpecific  gravity  of  1.78.  g 

7.  Sulphuric   acid  has  a   ftrong  attraftion  for  water.  Mu..ds 
In  fome   experiments  that  have   been  made,  fulphuric  water 
acid,  when  expofed  to  the  atmofphere,  attradled  above '^'^°"S'}'* 
fix   times  its   weight  of  water.      When  four   parts  of 
concentrated  fulphuric  acid,  and  one  part  of  ice  at  the 
temperature  of  32°,  are   mixed  together,  the  moment 

they  come  in  contaft  the  ice  melts,  and  the  tempera- 
ture rifes  to  21  2°.  A  greater  quantity  of  caloric  is 
?iven  out  when  the  two  bodies  are  mixed  together  in 
the  liquid  liate.  If  four  parts  of  the  acid  and  one  of 
water  are  fuddenly  mixed  together,  the  temperature 
of  the  mixture  riles  to  about  300°.  This  extrication 
of  caloric,  it  is  obvious,  arifes  from  the  fudden  conden- 
fation  of  the  two  liquids,  the  medium  bulk  of  which  is 
confiderably  lefs  than  the  two  taken  together. 

8.  So  great  is  the  attrai5lion   of  this  acid  for  water,       .gg 
that  the  llrongell  that  can  be  prepared  can  fcarcely  be  Method  of 
fuppofed  to  be   entirely  free  from   it.     It  has  therefore  ietermin- 
greatly  occupied  the  attention  of  chemical  philofophers'"^     . 

to  determine   the   proportions  of  real  acid  and  water,  ^ 
in   fulphuric  acid  of  any  given  fpecific  gravity.     This 
fubjeft   has   been   inveftigated    by  Wenzel,   Wiegleb, 
and  Bergman,  and  more  lately  and  fucceisfiilly  by  Mr      ^gp 
Kirwan.     His  method  was  the  following.      Eighty-fix  Mr  K.ir. 
grains  of  potalh,  diffolved  in  water,  were  faturated  with  ^^"  *• 
fulphuric  acid  of  a  known  fpecific  gravity.  The  folution 
being  turbid,   water  was  added  till   the  fpecific  gravity 
was  1.03  at  temperature  60*.     The  whole  weight  was 
now  equal  to  3694  grains.     Forty-five  grs.  of  fulphate 
of  potalh  diffolved  in  1017  grs.  of  diftilled  water,  had 
the    fame    fpecific    gravity    at    the    temperature    60°. 
Hence  the   proportion    of    fait   in  each    folution   was 

I 

equal.     But  In   the  laft,  the  quantity  of  fait  was  rr^» 

then  the  quantity  of  fait  in  the   former  was  ■     "^  = 

163.45  grains.  Of  this  quantity  only  86  were  alkali  j 
the  remainder,  therefore,  viz.  ']'].4S  grains,  were  acid, 
or  acid  and  water.  The  quantity  of  acid  employed  in 
the  faturatlon  amounted  to  79  grs.  ftandard  ;  but  the 
quantity  of  acid  taken  up  was  only  77.45  grs.  there- 
fore 1.55  were  rejefted,  and  conlequently  were  mere 
water,  therefore  the  acid  taken  up  is  ftronger  than 
ftandard  j  and  fince  79  parts  ftandard  lofe  1.55  by 
combining  with  pure  potalh,  100  parts  ftandard  fliould 
lofe  1.96  J  or  98.04  parts  of  acid  of  the  ftrength  of 
what  is  found  in  fulphate  of  potafti,  contains  as  much 
real  acid  as  100  parts  ftandard.  Hence  100  parts  of 
this  ftrong  acid  are  nearly  equivalent  to  102  of  ftand- 
ard. Therefore,  100  parts  of  potafti  take  up  nearly 
9  2  of  ftandard  fulphuric  acid,  or  82  of  the  ftrongeft, 
and  afford  182  of  lulphate  of  potafti.  Mr  Kirwan 
thinks  there  is  no  reafon  to  fuppofe  that  xhe  fulphate  of 

potalh 
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potafh  contains  any  water  of  cryftallization.  One 
hundred  grs.  e>.pole4  to  a  red  heat  for  half  an  hour 
fell  into  powder,  and  loll  onlv  a  fingle  grain  *. 

It  liaving  Seen  fuggeiled  by  Guyton-Morveau,  Mr 
Kirwan  oliferve<!,  that  the  denlities  of  mixtures  of  ful- 
phuric  arid  and  water  being  greater  than  what  is  found 
by  calculation,  thould  be  afcribed  to  the  condenfation  of 
the  aqueous  part,  rather  than  to  that  of  the  acid  ; 
this  led  him  to  confider  of  a  different  method  from 
what  he  had  formerly  employed  in  determining  the 
quantity  of  real  acid  in  fulphuric  acid  of  different  den- 
lities.    Sulphuric  acid  of  the  fpecific  gravity  of  2.000, 


which  is  the  ftrongefl  that  can  be  produced  by  art, 
was  taken  as  the  llanJard  of  the  ftrength  of  all  other 
acids.  Ho  could  not  procure  the  acid  of  this  ftrength 
at  the  temperature  of  60".  But  from  many  experi- 
ments made  with  acids  of  inferior  denfity,  a<  1.8846, 
1.8689,  18042,  1.7500,  he  concludes,  that  the  con- 
denfation  of  equal  weights  of  this  ftandard  acid  and 
ivater  amounts  to  ^'yth  of  the  whole.  Then  by  apply- 
ing Mr  Pouget's  formula  (i.)  for  invclligating  the 
increafed  deniities  of  inferior  proportions  of  acid  and 
water,  the  fucceffive  increments  of  denfity  will  be 
found  as  in  the  following  table. 

Parts. 
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(i.)  The  formula  here  alluded  to  was  invented  by  M.  Pouget  in  the  inveftigation  of  the  fpecific  gravity  of 
alcohol  mixed  with  water  in  different  proportions ;  and  he  has  given  a  detailed  account  of  his  method  in  a  letter 
addreiled  to  Mr  Kirwan,  which  is  Lnferted  in  the  Tranfaftions  of  the  Royal  Irifh  Academy,  vol.  iii.  p.  157. 

Having  purified  alcohol  by  repeated  diftillations,  the  fpecific  gravity  at  the  temperature  65.75*  "'^^  found 
to  be  0.8199.  This  he  took  for  his  ftandard.  And  confidering  the  fpecific  gravity  as  the  means  of  dif- 
covering  the  increafe  of  denfity,  or  the  diminution  of  volume,  he  thought  the  quantities  in  the  mixture  would 
be  beft  determined,  not  by  the  difference  of  weight,  but  of  volume.  He  therefore  took  ten  mixtures,  the 
flrft  containing  nine  meafures  of  alcohol  and  one  of  water,  the  fecond  eight  meafures  of  alcohol  and  two 
of  water,  and  fo  on  to  the  laft,  which  contained  only  one  meafure  of  alcohol  and  nine  of  water.  But  as  the 
real  meafures  are  always  uncertain,  he  weighed  them  to  aicertain  the  fpecific  gravity.  Thus  10,000  grains 
of  water  and  8199  of  alcohol  formed  a  mixture  of  equal  parts  in  bulk.  Knowing  the  real  fpecific  gravi- 
ties of  mixtures  of  alcohol  and  water,  taking  a  mean  of  a,  great  number  of  obfervations  made  at  the  fame 
temperature,  and  comparing  them  with  the  fpecific  gravities  found  direflly  by  calculation,  he  thus  deduces 
the  increafe  of  denfity  or  the  diminution  of  volume  produced  in  the  whole  mafs  by  the  mutual  penetra- 
tion of  the  fluids.  For  calling  A  the  real  fpecific  gravity,  and  B  the  fpecific  gravity  found  by  calcula- 
tion, /;  the  number  of  meafures  which  compofe  the  whole  mafs,  n — x  that  to  ivhich  it  is  reduced  by  mutual 
penetration,  it  is  evident,  fince  this  increafe  of  denfity  does  not  diminifti  the  weight  of  the  whole  mafs,  that 

A T>  A "D 

n  B=:n — x  X  A.     Then  xrz — - —  X  ",  or  making  nz:  I — ^ — ,  which  exprelTes  the  diminutions  of  bulk,  or  the 

A  A 

quantities  of  fluid  abforbed  during  the  mixture. 

The  following  table  contains  the  refult  of  Pouget's  experiments,  or  the  diminutions  of  volume  which  is  fuppofed- 

to  be  =  I  of  each  of  the  mixtures,  calculated  according  to  the  formula. 


Number  of 
meafures  of 

Diminution  of  the 

whole  volume  =  I 

by  experiment. 

By  calculation. 

Wa  cr. 

Alcohol. 

I 

9 

0.0109 

0.0103 

2 

8 

0.0187 

0.0184 

3 

7 

0.0242 

0.0142 

4 

6 

0.0268 

0.0276 

5 

5 

0.0288 

6 

4 

0.026 

0.0276 

7 

3 

0.0207 

0.0242 

8 

2 

0.0123 

0.0184 

9 

I 

0.0044 

0.0103 

From  this  table  it  appears  that  the  numbers  which  exprefs  the  diminution  of  bulk  follow  a  regular  pro- 
greflion.  The  greateft  correfpond  to  the  mixtures  of  equal  parts,  and  they  decreafe  towards  each  end  of  the 
progreflion.     They  mull   therefore   be  regulated   by  fome  general  law.      M,  Pouget  thinks  that  the   alcohol 

may 
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Water.  Standard.  ot  De.ifity.  ilandar.l,   I  made  out  the  firil   50  numbers  of  the  fol- 

5  9S  >'3252  lowing  table  •,   the  remainder  was  formed  by  adual  ob- 

10  90  >04-79  fervation  in   the   folloiving  manner,   premifing  that  the 

15  85  )^6jg  fpecific  gravities  were  always  taken  between  <;9,3*  and 

20  80  »c856  60°,  or  at  moil  60,5°  of  Fahrenheit. 

25  75  »o699  "   rrt,   I  found  by  the   preceding   part   of  the   table 

30  70  »**19  that  100  parts  of  fulphuric   acid  whofe  fpeciiic  gravity 

35  65  i'2l3  was  1.8472  contained  88,5  parts  ftandard ;  corifequent- 

40  60  >1279  ^y  4'^'^  grs.  of  this  acid  contain  354. 

4J  55  »'3'9  "   2dly,  I  then  took  fix   portions   of  this  acid,   each 

50  50  »'333  containing  400  grs.  and  added  to  them  as  much  water 

"   By  adding,  fays  Mr  Kirwan,  thefe  increments  to  as  made  them  contain  rcfpeitively  48.  46.44.4z.40.  and 

tlie  fpecific  gravities  found  by  calculation,   and  taking  38.  grains  ftandard.     To  find  the   proportion  of  water 

that 

may  be  conceived  as  being  diflblved  in  the  water  which  has  abforbed  or  retained  part  of  it  in  its  pores. 
The  quantity  abforbed  ought  to  be  ia  the  ratio  of  that  of  the  iblvent  and  the  body  diffolved,  and  each  meafure 
of  water  will  retain  quantities  of  alcoliol  proportional  to  the  number  of  meafures  of  this  fluid  in  the  mixture. 
Thus  for  example,  in  a  mixture  formed  of  nine  meafures  of  alcohol  and  one  of  water,  this  meafiire  of  water 
will  abforb  a  quantity  of  alcohol  rrg  :  and  in  another  mixture  of  eight  meafures  of  alcohol  with  two  of  water, 
each  meafure  of  water  will  contain  a  quantity  of  alcohol  ^8.  Confequently  the  diminutions  of  bulk  of  each 
mixture  are  in  a  ratio  compounded  of  the  number  of  meafures  of  alcohol  and  of  water  which  form  it ;  and  in 
the  table  above,  as  i  X9,  2x8,  3X7,  4x6,  5x51  &-c.  And  in  general  taking  for  a  conftant  quantity  the 
diminution  of  bulk  with  equal  meafures,  and  calling  it  c  ;  calling  the  whole  number  of  meafures  n  ;  the  number 
of  meafures  of  alcohol  in  any  mixture,  x,  and  the  increafe  af  denfity  or  diminution  of  volume  a,  we  (hall  have 

c  :  n:  : —•)(,~:n — x  x  x  :  ■and  7^  ■=:—•)(,  nx  —  v*  :   or    making    nz=.i,   ^cx — 4f.v'.       The    increafe    of  denfity, 

calculated  according  to  the  formula,  correfponds  pretty  nearly  with  experiments  ;  for  all  mixtures  in  which  the 
alcohol  is  in  greater  quantity  than  ivater,  but  not  in  thofe  cafes  in  which  the  water  is  in  greateft  proportion, 
the  real  increafe  of  denfity  is  much  lefs  than  by  calculation,  and  the  differences  become  more  confiderable  as 
the  quantity  of  water  is  increafed.  M.  Pouget  thinks,  that  wjien  the  quantity  of  water  is  greater  than  that  of 
alcohol,  the  law  of  abforption  is  difturbed  j  and  he  conjeftures  that  it  is  owing  to  the  attraflion  of  the  particles 
of  the  water  among  themfelves,  which  confequently  oppofe  their  union  with  any  other  fubllance.  But  when 
the  alcohol  forms  at  leaft  the  half  of  the  whole  mafs,  the  diminutions  of  bulk  are  as  the  produfts  of  the  numbers 
which  expiefs  the  proportions  of  alcohol  and  ivater  forming  the  mixture  :   they  may  be  reprefented  by  the  formula 

^cnx  —  4  r  .v'  , 

2  ^= 1 .     By  this  formula  may  be  determined  the  ftrength  of  fpirits  of  wine  of  commerce,  or  the 

number  of  parts  of  water  and  ftandard  alcohol  of  which  they  are  compofed. 

The  number  of  meafures  of  the  ^vhole  mafs  or  the  bulk                        -  =  » 

The  number  of  meafures  of  alcohol  in  any  mixture                  -                      -  =:  -v; 

The  diminution  of  bulk  of  equal  parts  by  experiment                    -                       -  :=  c 

The  diminution  of  bulk  of  a  mixture  containing  x  meafures  of  alcohol  by  hypothefis    r^  4  f  .v  —  4  c .\' 

The  fpecific  gra%'ity  of  water                       -                       -                           -  ■=z  a 

Specific  gravity  of  alcohol                  -                       -                       -                      -  :=z  b 

Specific  gravity  of  the  unknown  mixture                        .                           -  =  y 

Since  the   increafe    of  deiifity   does   not    change   the   weight   of  the   mafs,    we   ftiall  have    i  —  x  X  o  -\-  b  x 

=rl— 4c.r +  4ca;>  xy. 

By  this  equation  may  be  found  the  value  of  .v  or  the  proportion  of  alcohol,  having  previoufly  afcertaine'3  the 
fpecific  gravity  of  the  mixture,  and  to  determine  this  fpecific  gravity,  or  the  value  of  y,  by  knowing  the  prQ= 
portions  of  alcohol  and  water.     Hence 


I — t\c  X  -j-4c.v' 
And  making  «=  i,  ^=10.8199,  c=o.0288 


o.iSoi  /     I — y         /0.1801  \ 

.v=o.5 Uj.  J u( 0.5  1 

0.2304^      ^    o.jijzy     \0.2304y  / 

_  I — o.i8oi» 
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\i\As.     tViat  (hould  be  added  to  each  portion  of  acid,  in  order 
'  that  it  fliould  contain  the  given  proportion  of  ftandard, 
I  ufeJ  the  following  analogy  :    Let  the  quantity  of  wa- 
ter to  be  added  to  400  parts  of  the  acid  that  the  mix- 
ture may  cont.iin  48  per  cent,  llandard  be  x. 

Then  400-}-.v.  354  :  :    lOO.   4S,  then  19200-I-48.V. 

=35400- 

.     ,     -  ^  «     ,         16200 

And  48^=35400 — I92^>m6200.  And.v=:  — 5— 

=337,5-  .  r  ,  •  •        r 

"  In  this  manner  I   found  the  quantities  of  water  to 

be  added  to  each  of  the  other  portion*.  The  mix- 
tures being  made,  they  were  fet  by  for  four  days, 
IHrring  them  with  a  glafs  rod  (that  remained  in  them) 
each  day,  and  the  Jth  day  they  were  tried  ;  after  wliich 
the  half  of  each  was  taken  out  and  as  much  water  ad- 
ded to  them,  and  then  fet  by  for  three  days,  by  which 
means  the  fpecific  gravities  correlponding  to  24.  23. 
22.  21.  20.  and  19.  per  cent,  ftandard  were  found,  af- 
ter which  fix  more  portions  of  400  grs.  each  of  the 
concentrated  acid,  whole  fpecific  gravity  was  1,8393, 
were  taken,  the  proper  proportion  of  water  added  to 
each,  and  after  three  days  rell  and  repeated  agitation, 
their  deniitics  in  temperature  60°  were  examined  as 
above,  by  which  means  the  fpecific  gravities  correlpond- 
ing to  ^6.  34.  32.  30.  28.  and  26.  per  cent,  llandard 
were  obtained,  and  half  thefe  portions  mixed  with  half 
water  exhibited,  after  three  days  reft  and  agitation,  the 
denfities  correfponding  to  18.  17.  16.  15.  14.  and  13.  per 
cent,  ftandard  in  the  above  temperature.  The  balance 
I  ufed  turned  with  yV  of  a  grain  when  charged  with 
two  ounces,  and  the  folid  employed  was  a  fmall  glafs 
ball  containing  mercury  which  loft  27,88  grs.  of  its 
^seight  when  weighed  in  water  in  temperature  56", 
fufpended  commonly  by  a  horfe-hair,  but  when  dipped 
in  ftrong  nitrous  and  marine  acids  it  is  fufpended  by  a 
fine  gold  wire,  and  then  loft  27,78  grs.  of  its  weight 
in  water. 

"  I  alfo  examined  and  res^ified,  in  fome  inftances, 
many  parts  of  the  firft  50  numbers  of  tlie  table  in  the 
fame  manner,  but  in  general  I  found  them  juft. 

T.1BLS  of  the  ^lantitij  of  the  Standard  Sulfyhuric  Acid 
2,000  in  Sulfihuric  Acid  of  inferior  Denfitij. 
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Standard 

too  Parts.  Temp.  (Sd" 

100  Parts. 

Standaid. 

100  Parts. 

Standard. 

2,000            1 00 

1,7959 

84 

1,6312 

68 

1,9859            99 

1,7849 

83 

1,6217 

67 

1,9719            98 

1,7738 

82 

1,6122 

66 

',9579         97 

1,7629 

81 

1,6027 

65 

',9439         96 

1,7519 

80 

1,5932 

64 

1,9299         95 

1,7416 

79 

1,5840 

63 

1,9168         94 

1,7312 

78 

1,5748 

(^1 

1,9041         93 

1,7208 

77 

1,5656 

61 

1,8914         9z 

1,7104 

76 

',5564 

60 

1,8787         91 

1,7000 

75 

1,5473 

59 

1,8660         90 

1,6899 

74 

',5385 

58 

1,8542         89 

1,6800 

73 

1,5292 

57 

1,8424         88 

1,6701 

72 

1,5202 

s6 

',83o6         87 

i,66o2 

71 

J,5"2 

95 

1,8188         86 

1,65^3 

70 

1,5022 

54 

1,8070         85 

1,6407 

69 

'■4933 

53 

Table  Co/i 

'niucd. 

Standard 

[ooPiirts.  '1 

Vmp.  60*". 

looParti.    S: 

andjrd 

100  Parts. 

Standard 

1,4844 

52 

1,2951 

35 

1,1398 

18 

',4755 

5' 

1,2847 

34 

',1309 

»7 

1,4666 

50 

1,2757 

33 

I,12o8 

16 

1,4427 

49 

1,2668 

32 

1,1129 

15 

1,4189 

48 

1,2589 

31 

I,IOII 

14 

1,4099 

1,4010 

47 
46 

1,2510 

i,24'5 

30 
29 

1,0955 

13 

1,0896 

12 

',3875 

45 

1,2320 

28 

1,0833 

1 1 

1,3741 

44 

1,2210 

27 

1,0780 

10 

',3663 

43 

1,2101 

26 

1,0725 

9 

',3586 

42 

i,20cg 

25  . 

1,0666 

8 

1,3473 

41 

1,1918 

24 

1,0610 

7 

1,3360 

40 

1,1836 

23 

1,0555 

6 

',3254 

39 

1,174(1 

22 

1,0492 

5 

1,3149 

38 

1,1678 

21 

1,0450 

4 

1,3102 

37 

1,1614 

20 

1,0396 

3 

1,3056 

36 

1,1531 

19 

1,0343 

2 

"  The  laft  eleven  numbers  were  only  found  by  analo.^^ 
gy,  obferving  the  feries  of  decrements  in  the  four  pre- 
ceding denlities,  and  therefore  are  to  be  confidered 
barely  as  approximations. 

"  To  reduce  wtriolic  acids  of  given  denfities,  at  any 
degree  of  temperature  between  49°  and  70*,  to  that 
which  they  (liould  have  at  temperature  60°,  in  order  that 
tlieir  proportion  of  ftandard  may  be  thereby  inveftigat- 
ed,  I  made  the  following  experiments . 


Degrees  of 

Sp.  Gr.  of 

Sp.  Gr.  of 

Sp.  Gr   of 

Tem[>eralure. 

A. 

B. 

0. 

70° 

1,8292 

1,6969 

',3845 

65 

1,83 '7 

1,6983 

1,3866 

60 

1,8:560 

1,7005 

f,:i888 

55 

1,8382 

1,7037 

1,3898 

50 

1,8403 

1,7062 

- 

49 

1,8403 

- 

',3926 

"  Hence  we  fee  that  vitriolic  acid,  tvhofe  denfity  at" 
any  degree  between  49°  and  70"  refembles  or  ap- 
proaches the  correfponding  denfity  in  the  column  A, 
gains  or  lofes  0,00126  of  its  fpecific  grawty  by  everif 
two  degrees  bet(veen  60°  and  70°  of  Fahrenheit,  and 
0,00086  by  every  two  degrees  between  49°  and  60°. 

"  Secondly,  That  any  vitriolic  acid,  whofe  denfity 
at  any  degree  between  50°  and  70°  refembles  or  ap- 
proaches to  the  correfponding  denfity  in  the  column  B, 
gains  or  lofes  0,00158  for  every  two  degrees  between 
60°  and  70°-,  and  0.0017  by  every  two  degrees  be- 
tween 50°  and  60°.  Wbence  it  appears  that  the 
ftronger  acid  is  lels  altered  by  variation  of  temperature 
than  the  weaker,  which  formerly  appeared  to  me  an 
irregularity,  but  rkow  feems  to  proceed  from  the  in- 
creafe  of  the  accrued  denfity,  when  larger  propor- 
tions of  water  are  mixed  u-ith  the  ftremger  acid. 

"  3dly,  Sulphuric  acid,  whole  denfity  at  any  degree 

between   50°  and  70°  refembles  tlic  correfponding  at 

the  fame  degree  in  the  column  C,  gains  or  lofes  0.00086 

i  foi 
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for  every  two  degrees  between  60"  and  70°  inclu- 
fively,  and  0.00076  between  50°  and  60°.  Between 
4^°  and  50"  I  could  perceive  no  difference  *. 

9.  Attempts  have  been  made  to  determine  the  pro- 
portion of  oxygen  and  fulphur,  wliich  enter  into  the 
compofition  of  fulphuric  acid.  According  to  the  ex- 
periments of  Lavoiiier,  in  which  he  meafured  the  quan- 
tity of  oxygen  abforbed,  by  a  given  weight  of  fulphur 
during  combullion,  the  proportions  are, 

71  fulphur, 
29  oxygen. 


But  other  methods  have  been  adopted,  which  promife 
more  accurate  refults.  Thefe  are,  by  decompofing 
other  fubftances  which  contain  oxygen,  by  means  of 
fulphur.  According  to  the  experiments  of  Mr  Che- 
nevix,  condufted  in  this  way,  the  fulphuric  acid  con- 
Cfts  of 
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arts  and   manufaftures.      It  Is   employed   alfo  in  me- 
dicine  and    pharmacy ;    the   preparation  of   it,  there- ' 
fore,  has  long  been  an  objeft  of  confiderable  impor- 
tance. 


Acid--. 


47  S 
Sulphates. 


475 

^fes. 


61.5  fulphur, 
38.5  cxygen. 


10.  Sulphuric  acid  does  not  combine  with  oxygen, 
nor  has  it  any  aftion  with  azotic  gas. 

11.  It  appears  that  hydrogen  has  a  greater  affinity 
for  oxygen,  than  the  fulphur  has,  and  therefore  the  ful- 
phuric acid  is  decompofed  by  means  of  hydrogen  gas. 
In  the  cold  there  is  no  aftion  between  hydrogen  gas 
and  fulphuric  acid ;  but  if  they  are  made  to  pafs 
through  a  red-hot  porcelain  tube,  the  acid  is  decom- 
pofed j  Water  is  formed,  and  fulphur  is  precipitated. 
When  hydrogen  gas  is  employed  in  a  greater  propor- 
tion than  the  half  of  the  acid,  the  fuperabundant  gas 
diflblves  the  fulphur,  and  is  difengaged  in  the  form  of 
fulphurated  hydrogen  gas. 

I  2.  Charcoal  has  no  aftion  on  fulphiu-ic  acid  in  the 
cold  ;  but  at  the  boiling  temperature,  it  decompofes  it, 
and  converts  it  into  fulphurous  acid.  If  a  piece  of 
red-hot  charcoal  be  immerfcd  in  a  quantity  of  concen- 
trated fulphuric  acid,  part  of  the  acid  is  fuddenly  dif- 
engaged under  the  form  of  thick  white  fumes,  accom- 
panied with  iulphurous  acid  gas.  The  fulphuric  acid 
is  decompofed  ;  part  of  its  oxygen  is  attrafled  by  the 
charcoal,  forming  carbonic  acid,  and  thus  it  is  reduced 
to  the  lowefl  proportion  of  oxygen,  in  the  ftate  of  ful- 
phurous acid. 

13.  A  fimilar  effeft  is  produced  by  phofphorus. 
Phofphorus,  with  the  affiilance  of  heat,  partially  de- 
compofes the  fulphuric  acid,  by  abtlrafting  part  of  its 
oxygen.  Phofphoric  acid  is  formed,  and  fulphurous 
acid  driven  off. 

14.  In  the  cold,  fulphur  has  no  aflion  on  fulphuric 
acid ;  but,  when  they  are  boiled  together,  the  fulphur 
is  partly  diffolved  in  the  acid,  and  converts  it  into  ful- 
phurous acid.  The  fulphur  which  has  been  added  com- 
bines with  the  oxygen,  which  is  necelfary  for  the  con- 
ftitution  of  fulphuric  acid,  and  thus  the  whole  is  con- 
verted into  fulphurous  acid. 

15.  Sulphuric  acid  combines  with  alkalies,  the  earths 
and  the  metals  forming  falts ;  which,  in  the  prefent 
language  of  chemiftry,  are  denominated  fulphates. 

16.  This  acid  is  employed  in  great  quantity  in  many 


17.  The  affinities  of  fulphuric  acid  are  the  follow- Affin' 

Barytes, 
Strontites, 
Pota<T», 
Soda, 
Lime, 
Magnelia, 
Ammonia, 
Glucina, 
Yttria, 
Alumina, 
Zirconia, 
Oxide  of  Zinc, 
Iron, 

Manganefe, 
Cobalt, 
Nickel, 
Lead, 
Tin, 
Copper, 
Bifmuth, 
Antimony, 
Arfenic 
Mercury, 
Silver, 
Gold, 
Platina. 
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1.  According  to  the  explanation  of  the  nomencla- Names, 
ture  of  the  acids,  the  term  fulphurous  Ihows  that  this 

acid  is  in  its  diminillied  flate  of  combination  with  oxy- 
gen.     It  was  formerly  called  ff>irk  of  fulphur,  and  vo-       .^9 
latile  fufphurous   acid.       Although  the   ancients   muilHIftory. 
have  been  acquainted  with  fome  of  its  properties,  as  it 
is  formed  during  the  llo^v  corabullion  of  fulphur,  yet 
Stahl   is  the  iirrt  cheraill  who  examined  it  with  atten- 
tion.     He  fuppofed  that  it  ivas  the  fulphuric  acid  com- 
bined with  his  imaginary  principle  of  phlogillon.    Hence 
he  called   it  phlogifllcatcd  fulphuric   acid.     It  ^vas  Tiot 
till  the  year  1774  that  its  nature  and  compofition  were 
difcovered  by   the   labours   of  Priertley   and   Lavoifier. 
Berthollet   afterwards   inveftigated   the    formation,   de- 
compofition,  combinations,  and  ufes  of  this  acid.     Four- 
croy   and   Vauquelin  *  alfo    have    examined    many   of*  Ann.  i: 
its   properties,  efpecially   the   faline   compounds   which  Chim.  torn, 
it  forms,  fo  that  now  its  properties  are  well  knovi-n.         xxiv.  p.  229. 

2.  The   fulphurous    acid    exifls    in   nature   in   great  , ,  ""  ?  j^. 
abundance,   and    particularly  In  the  neighbourhood  ofj^  nature, 
volcanoes.      It  is  difengaged  from  fome  lavas  in  a  ftate  of 
fufion,  and  from  the  foil  which  is  Impregnated  with  ful-         , 
phur,  when  a  fufficient  degree  of  heat  is  applied.     It  was  r„t.tl  to 
by  the  vapours  of  fulphurous  acid  that  Pliny  the  natur-Pbny. 
allft  was   fuffocated  in  the  eniption  of  Mount  Vefuvi- 

us,  which  deflroyed  Herculaneum,  in  the  79th  year  be- 
fore the  Chrillian  aera.  g^ 

3.  When  fulphur  is  burnt  in  the  open  air,  the  fumeSForm^tion. 
that  are  generated   by  tliis  flow  combuftion,  are  fulphu- 
rous acid.     It  was  in  this  \vay  that  this  acid  \sas  for- 
merly 
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merly  obtainsd.  The  method  of  procuring  it,  which  is 
now  followed,  is  to  decompofe  the  fulphuric  acid  by 
means  of  any  fubftance  which  deprives  it  of  part  of  its 
oxygen.  If  one  part  of  mercury  and  two  parts  of 
concentrated  fulphuric  acid  be  e.\pofed  to  heat  in  a 
glafs  retort,  the  mixture  effervefces,  and  a  gas  is  dif- 
engaged,  wliich  may  be  colleiled  in  jars  over  mercury. 
In  this  procefs  the  mercury  attrads  part  of  the  oxygen 
of  the  fulphuric  acid,  and  leaves  behind  that  portion 
which  conftitutes  the  fulphurous  acid. 

4.  Sulphurous  acid  thus  obtained  is  in  the  ftate  of 
gas,  and  it  is  an  elaftic,  invifible  and  colourlefs  Huid, 
like  common  air.  It  is  rather  more  than  double  the 
weight  of  atmofpheric  air.  Its  fpecific  gravity  is 
0.00246;  100  cubic  inches  weigh  nearly  63  grains.  It 
has  a  iharp  pungent  fmell ;  it  is  unfit  for  relpiration, 
and  for  fupporting  combuftion.  It  reddens  vegetable 
blues,  and  then  dellroys  the  greater  number  of  them.  It 
is  on  account  of  this  property  that  the  fumes  of  fulphur 
are  employed  to  remove  the  ftains  of  fruit  from  linen, 
and  that  the  fulphurous  acid  is  often  ufed  in  bleach- 
ing. 

5.  Sulphurous  acid  gas  refrafts  the  light  ftrong- 
ly  without  undergoing  any  change.  When  it  is  ftrong- 
ly  heated,  as  in  a  red-hot  porcelain  tube,  it  remains 
unaltered,  according  to  the  experiments  of  Fourcroy. 
But  Dr  Prieftley  and  Berthollet  found  that  it  depofi- 
ted  fulphur,  after  long  expofure  to  heat.  At  the  tem- 
perature of — 3 1  °  it  becomes  liquid.  This  property,  which 
diliinguiflies  it  from  other  gafes,  and  which  was  difco- 
vered  by  Monge  and  Clouet,  Fourcroy  thinks  is  owing 
to  the  water  it  holds  in  folution. 

6.  When  fulphurous  acid  is  in  the  form  of  gas, 
•  it  does  not  readily  combine  with  oxygen.     In  its  fluid 

form  it  unites  more  freely,  and  is  converted  into  ful- 
phuric acid.  In  making  a  mixture  of  fulphurous  acid 
gas  and  oxygen  gas  pafs  through  a  red-hot  tube,  they 
combine  together,  and  are  converted  into  fulphuric 
acid.  There  feems  to  be  no  aftion  between  fulphurous 
acid  and  azotic  gas. 

7.  Hydrogen  gas  has  no  aflion  oh  fulphurous  acid  gas 
in  the  cold  ;  but  when  a  mixture  of  thefe  gafes  is  made 
to  pafs  through  a  red-hot  tube,  fulphurous  acid  is  de- 
compofed ;  the  hydrogen  combines  with  the  oxygen 
and  forms  water,  and  fulphur  is  depofited.  If  the  hy- 
drogen gas  .be  in  greater  proportion  than  the  oxygen 
contained  in  the  fulphurous  acid,  it  diffolves  part  of 
the  fulphur,  and  paffes  off  in  the  form  of  fulphurated 
hydrogen  gas. 

8.  Its  aftion  \vith  charcoal  is  fometvhat  fimilar.  In 
the  cold  there  is  no  effeft ;  but  expofed  together  to  a 
red  heat,  carbonic  acid  is  formed,  by  the  union  of  car- 
bone  and  oxygen,  and  fulphur  is  depofited. 

9.  There  is  no  a6lion  whatever  between  phofphorus 
and  fulphurous  acid  gas  j  but  phofphorated  hydrogen 
gas  is  decompofed  by  this  acid.  When  the  two  gafes 
coTie  in  contact,  a  white  thick  vapour  is  produced ; 
fulnhar  combined  with  phofphorus  in  the  folid  ftate  is 
depofited,  and  water  is  formed. 

10.  Sulphur  has  no  aftion  on  this  acid  j  but  fulphu- 
rated hydrogen  gas,  at  the  inftant  it  comes  in  contad: 
with  fulphurous  acid  gas,  is  condenfed  ;  folid  fulphur 
is  depofited,  and  water  is  formed,  with  the  extrica- 
tion of  caloric  bv  the  condenfation  of  the  two  safes. 
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II.  Water  has  a  ftrong  attraction  for  fulphurous  acid     Acidi". 
gas.     A  bit  of  ice  brought  in  contaft  with  it,  is  im-         ' 
mediately  melted    without    any  perceptible   change  of  ^y^^j^  ^^^ 
temperature.     When  water  is  faturated  with  this  gas,  ter. 
it  is  knowni  by  tlie  name  oi  fulphurous  acirl^  or  liquid 
fulphwoui  acid.     The   fpecific    gravity  is   1.040.     At 
the  temperature  of  43'  water  combines  with  \  of  its 
weight  of  fulphurous  acid  gasf  •,  but  as  the  temperature  t  Fovrtrof, 
increafes,    it    abforbs    it    in    fmaller    proportion.      It  ^'"^■^'f'- 
freezes  at  a  temperature  a  few  degrees  below  32°,  and  j-     j' 
it  pafles  into  the  folid  ftate  without  parting  with  any 
of   its   acid.      Liquid  fulphurous    acid    has    the    fmell, 
tafte,  and  other  properties  of  the  gas,  and  particularly 
that  of  deftroying  vegetable  colours.     When  expoled 
to  the  atmofphere,    it   gradually  abforbs  oxygen,    and 
pafles   into   the  ftate  of   fulphuric  acid.     This  change 
goes    on  more  rapidly  when  it  it  diluted  with  water, 
and  agitated  in  contaft  with  the  air.  49  * 

1 2.  Sulphuric    acid    feparates    the    fulphurous    acid    ;"  .  "". 
in   the   gafeous  form  from  its  combinations,   and  even '' ' 
from  water.     Concentrated  fulphuric  acid  abforbs  this 
gas,    which    imparts  to  it  a  yellowilh    brown    colour, 
and  renders  it  pungent  and  fuming.      The  two  acids 
ftrongly  attraft   each   other,  fo   that  when  they  are  ex- 
pofed to  the  aftion  of  heat,  the  firft  vapour  which  rifes 
cryftallizes  in  long,  white,  needle-fhaped  prifms.     This 
is  a  compound  of  the  two  acids.     It  fmokes  in  the  air ; 
diffolves  with  effervefcence  in  it,  and  ^vhen  thro^vn  in- 
to  water  produces  a  hifling  noife,  like  a  red-hot  iron.  QiAiji  ,-„| 
It  has  the  ftrong  fmell  of  fulphurous  acid.     This  fub-  nhuric  acid. 
fiance  was  formerly  z^Xitii  glacial  fulphuric  acid*.  *  Ibii.\\. 

13.  Sulphurous  acid  is  very  much  employed  in  the  P- 7*- 
arts,  and  fometimes  in  medicine. 


In  the  ftate  of  gas  .,.^9* 
it  is  ufed  for  the  bleaching  of  filk  and  wool,  by  extract- 
ing the  colouring  matter.  It  removes  alfo  the  ftains 
arifing  from  vegetable  juices,  and  fpots  of  iron  from 
linen.  ^        _         49s 

14.  According  to  Fourcroy,   lOO  parts  of  this  acid '^°'"P°fi- 
are  compofed  of  "°°' 

85  fulphur, 
15  oxygen. 

100 

But  according  to  the  analyfis  of  Dr  Thomlbn, 

68  fulphur, 
32  oxygen. 


100 


I  %.  The  compound  falls  formed  by  this  acid  are  de- 
nominated yi/^^iiVfr.  ..5 
1 6.  The  folloiving  are  the  affinities  of  this  acid.          Affinities 

Barytes, 

Lime, 

Potalh, 

Soda, 

Strontites, 

Magnefia, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia. 

^  T  SJiCr. 


CHEMISTRY. 


497 
Names. 

45S 
Hlftory. 


499 
Abundant 
in  nature. 


5C0 
Method  of 
procuring 
it. 


Of  puri- 
f)ing. 


502 
Propel  lies. 


.  5=3 
T)ifcovcry 
of  Its  com- 
pofilion. 


'  Sect.  III.  0/ Nitric  j^cid. 

1 .  This  acid  was  formerly  known  by  the  name  of  aqua 
fortis,  and  fpirit  of  nitre.  Raymond  Liilly,  who  lived 
in  the  13th  century,  fccms  to  have  been  acquainted 
with  it  ■,  and  Bafil  Valentine,  who  lived  in  the  i  jth, 
defcribes  the  procefs  for  preparing  it.  He  calls  it 
'u'eTtcT  of  nitre.  But  till  the  diicoveries  of  modern 
chemillry,  little  was  known  of  the  nature,  properties, 
and  compofition  of  this  acid.  It  is  to  the  experiments 
and  refearches  of  Cavendilh  and  Prieftley,  of  Lavoilier 
and  Berthollct,  that  we  are  indebted  for  the  knowledge 
we  poffefs  of  this  acid. 

2.  Nitric  acid  e.xifts  in  great  abundance  in  na- 
ture. It  is  formed  by  the  union  of  its  conlHtuent 
parts,  which  arc  evolved  during  the  putrefaftive 
procefs  of  animal  and  vegetable  matters ;  but  it  is 
never  found,  except  in  combination  with  fume  bafe, 
from  which  it  muft  be  extrafted  by  art.  The  com- 
ponent  parts  of  nitric  acid,  are  azote  and  oxygen, 
'.rhe  name  in  this  cafe  is  not  derived  from  the  bafe, 
which  is  azote,  but  from  nitre,  from  which  it  is  gene- 
rally obtained.  This  acid  cannot  be  formed  merely  by 
bringing  in  contaft  the  t^vo  gafes  which  are  its  conlH- 
tuent parts  ;  but  if  they  are  mixed  together  in  cer- 
tain proportions,  and  eleftiic  fparks  fent  through  the 
mixture,  the  gafes  difappear,  and  are  converted  into 
a  liquid.  1'his  is  nitric  acid.  By  a  fimllar  experi- 
ment Mr  Cavendiih  difcovered  the  compofition  of  this 
acid. 

3.  This  acid  may  be  obtained  by  putting  three  farts 
of  nitre  or  faltpetre  with  one  of  fulphuric  acid  into  a 
glafs  retort,  and  diflilling  ivith  a  ftrong  heat.  The 
gas  ^vhich  comes  over  is  condenfed  in  a  glafs  receiver, 
to  which  the  retort  is  to  be  luted.  The  gas  which  is 
condenfed  is  nitric  acid.  Nitre  is  compofed  of  ni- 
tric acid  and  potaih  :  but  potalh  has  a  ftronger  affinity 
for  iulphiuic  acid  than  for  nitric  acid ;  it  thcretoie 
combines  with  the  fulphuric  acid  in  the  retort,  and 
the  nitric  acid  is  diiengaged,  and  paffes  over  in  the 
gafcous  form. 

4.  The  acid  thus  obtained  is  impure,  and  is  conta- 
minated with  muriatic,  and  fometimes  \vith  lulphurous 
acid.  It  is  purified  by  diAiUntion  with  a  gentle  heat. 
At  firft  too  it  is  of  a  yellow  colour,  ^vhich  is  o^ving  to 
the  fumes  of  nitrous  gas  with  which  it  is  combined. 
Thefe  fumes  are  driven  off  by  heat,  after  which  the 
acid  remains  pure,  and  is  tranfparent  and  colour- 
lefs. 

5.  Thus  prepared,  it  has  a  flrong  acid  ta!le  ;  a  dif- 
agreeable  pungent  odour,  and  gives  a  yellow  colour 
to  the  {kin.  The  fpecific  gravity  of  flrong  nitric  acid 
is  1.583,  or,  according  to  Mr  Kirwan,  at  temperature 
60°,  l.?,i;4. 

6.  Nitric  acid  and  one  of  its  compounds,  nitre,  have 
long  been  the  fubjeft  of  the  experiments  and  refearch- 
es of  chemical  philofophers.  In  inveftigating  the  na- 
ture of  nitre,  Mayow  found  that  it  pofTeffed  a  common 
property  with  atmofpheric  air ;  namely,  the  property 
of  giving  a  red  colour  to  the  blood.  And,  from  ob- 
ferving  that  air  was  deprived  of  this  property  by  the 
procels  of  combuftion  and  refpiration,  he  drew  the  An- 
gular concluiion,  that  nitre  contained  that  part  of  the 
air  which  is  neceflaiy  for  refpiration  and  combuilion. 


7.  When  nitric  acid  dilTolves  metallic  -fubftances,  a     AcI2s. 
great  quantity  of  a  peculiar  gas  makes  its  efcape,  and '       y    1  -» 
the  metal  acquires  conliderable  weight  during  this  pro- 
cefs.     According  to  the   phlogiftic  theory,  it  was  fup- 

pofed  that  the  metal  was  deprived  of  its  phlogillon,  and 
that  this  phlogifton  had  combined  with  the  nitrous  gas 
which  had  efcaped.  This  was  Dr  Prieftley's  explana- 
tion. But  it  was  differently  explained  by  Lavoificr. 
He  took  1 104  grs.  of  mercury,  and  added  to  it  945 
grs.  of  nitric  acid.  Nitrous  gas  was  emitted  during  the 
folution,  and  when  he  expofed  the  mercury  which 
had  been  converted  into  an  oxide,  to  a  red  heat,  oxy- 
gen gas  was  given  out,  and  the  mercury  appeared  in 
the  metallic  flate.  He  therefore  concluded,  that  the 
nitric  acid  in  this  cafe  was  decompoled,  and  that  it 
confilfed  of  oxygen  \vhlch  combined  mth  the  metal, 
and  of  nitrous  gas  which  was  driven  off.  The  propor- 
tions,  he  fuppoied,  were,  64  parts  of  nitrous  gas  by 
weight,  and  36  of  oxygen  gas.  He  found,  however, 
that  the  quantity  of  oxygen  obtained  in  this  procefs, 
was  fometimes  greater  tlian  what  was  neceffary  to  fa- 
turate  the  nitrous  gas  ;  and  he  was  at  a  lofs  to  account 
for  this  quantity.  His  own  experiments,  as  well  as 
fome  of  Dr  Prieftley's,  proved,  that  azote  is  a  compo- 
nent part  of  nitre. 

Mr  Caveiidilh,  wlio  difcovered  the  compofition  of 
water,  in  his  experiments  and  refearches  on  that  fub- 
jeft, found,  that  nitric  acid  was  produced  during  the 
explofion  of  oxygen  and  hydrogen  gafes  ;  and  that  he 
could  increafe  this  quantity  by  adding  azotic  gas  to  the 
mixture  before  combuttion.  From  this  he  concluded, 
that  the  formation  of  the  acid  depended  on  the  azotic 
gas.  He  proved  tliis  by  palTnig  electrical  fparks 
through  common  air  in  a  glafs  tube.  Tlie  air  dimi- 
niihed  in  bulk,  and  nitric  acid  ^vas  formed.  Repeat- 
ing a.  fimilar  experiment  with  oxygen  and  azotic  gafes 
in  certain  proportions,  he  foimd  that  the  whole  could 
be  converted  into  nitric  acid  •.  Mr  Cavendlfh  re- «  p^^^ 
peated  the  fame  experiments,  witli  a  view  to  remove  Tranf, 
fome  objections  which  had  been  made  to  his  conclu-1734. 
fions.  They  were  followed  by  the  fame  refult,  fo  that 
the  fact  of  the  compofition  of  nitric  acid  was  lully  ella- 
blilhedf.  _  _  t/;;.V.i7«8. 

To  perform  this  experiment,  take  a  glafs  tube  ofp.  i6i. 
about  one-fixth  of  an  inch  in  diameter.  Clofe  one  end 
with  a  cork,  through  which  let  a  metallic  condudlor 
with  a  ball  at  each  extremity  be  paffed.  Fill  the  tube 
with  mercury  ;  immerfe  the  open  end  Into  the  mercu- 
rial trough  ;  introduce  a  mixture  of  .13  parts  of  azotic 
gas,  and  .87  of  oxygen  gas,  occupying  three  inches  of 
the  tube,  and  a  folution  of  potalh  filling  one-half  inch 
more.  Let  eleflrical  explofions  be  fent  through  the 
tube  till  the. air  ceafes  to  be  dlminiflied  in  bulk.  If 
the  experiment  fuccoed,  the  potalh  will  be  found  con- 
verted into  nitre,  which  fliews  that  the  nitric  acid, 
which  is  a  component  part  of  nitre,  has  been  formed 
during  the  procefs.  ,,-, . 

8.  Nitric  acid,  having  a  ftrong  affinity  for  ivater,  is  .^bforlu 
never   found   entirely  deprived   of  this   liquid.     When^'^tfr- 
expofed  to  the  air,   it   attracts  moifture   from   it,   and 

heat  is   given  out  when   it  Is  mixed  nith  water.     Mr 
Kinvan    has    endeavoured     to    afcertaln    the     relative       5".'! 
ftrength  of  nitric  acid  of  different  denfities,  or  fpecific  ^'^'^thod  of 
gravities  J  and  the   method  which   he   adopted  is   the|j,    jj^^ 
fQllowing.     He  faturated  36  grs.  of  carbonate  of  foda quantity. 

\vith 
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with  147  grs.  of  nitTic  acid,  of  fpecific  gravity  1.2754, 
nhich  contained  45.7  per  cent,  of  ftandard  acid  of  fpe- 
cific gravity  1.5543.  The  carbonic  acid  which  efcap- 
ed  amounted  to  I4grs. ;  and  by  adding  939  grs.  of 
water,  the  fpecific  gravity  of  the  folution,  at  the  tem- 
perature of  58.5*,  was  1.0401.  By  a  fimilar  tell  with 
that  employed  in  afcertaining  the  llrength  of  lulphuric 
acid,  namely,  by  comparing  this  folution  with  one  of 
nitrate  of  foda  of  the  fame  denfity,  he  found  the  quan- 
tity of  fait  amounted  to  I .- —  parts.  There  was  an 
^  901 

excefs  of  acid  of  about  2  grs.  The  whole  weight  ivas 
14^9  grains.      The    quantity  of  fait,    therefore,   was 

-  =:  85.142  grs.      The  quantity   of  pure   alkali 

was  .50  — 14  =:  36.05  grs.  The  quantity  of  ftand- 
ard  acid  was  66.7  ;  the  fum  of  both  =r  102.75.  Of 
this  quantity  only  85.142  entered  into  combination 
with  the  fait;  the  remaining  17.608  were  mere  water, 
given  out  by  the  ftandard  acid.  If  then  66.7  parts 
ftandard  acid  lofe  17.608  parts  water  combining  with 
the  alkali,  100  parts  fliould  lofe  26.38.  And,  as  Mr 
Kirwan  has  made  it  probable,  that  nitrate  of  ioda  con- 
tains very  little  water  in  its  compofition  ;  1 00  parts  of 
ftandard  nitric  acid  is  compofed  of  73.62  of  pure  acid, 
and  26.38  of  water  J. 

The  following  table  drawn  up  by  Mr  Kirwan  (hews 
the  quantity  of  pure  acid  in  nitric  acid  of  different  fpe- 
cific gravities. 
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I  DO  Parts 

Real 

100  Parts 

Real 

Sp.  Gravity. 

Acid. 

Sp.  Griivily. 

Acid. 

'•5543 

73-54 

I.417I 

53-68 

1.5295 

69.86 

1.4120 

52-94 

'.5183 

69.12 

1.4069 

52.21 

1.5070 

6839 

1.4018 

51-47 

J -4957 

67.65 

1-3975 

50.74 

1.4844 

66.92 

1-3925 

50.09 

J-4731 

66.18 

1-3875 

49.27 

1.4719 

65-45 

1.3825 

48-53 

1.4707 

64.71 

'•3775 

47.80 

1.4695 

63.98  + 

1.3721 

47-06  ,. 

1.4683 

63.24 

1.3671 

46-33 

1.4671 

62.51 

1.3621 

45-59 

1.4640 

61.77 

•-357I 

44.86  + 

1. 4611 

61.03 

1-^521 

44.12 

1.4582 

60.30 

1.3468 

43-38 

"•4553 

S9-S^ 

1-3417 

42.65 

1.4524 

58-83 

1-3364 

41.91 

I -447 1 

58.09 

I -33 '5 

41.18 

1.4422 

57-36 

1.3264 

40.44 

1-4373 

56.62 

1.3212 

39-71 

•-4324 

55-89' 

1.3160 

38.97 

1.4275 

55-15 

1.3108 

38.34 

1.4222 

54.12+ 

1.3056 

37-50 

I03  Parts. 

Real 

1 00  Part'. 

Real 

Sp.  Gravity. 

Acid. 

Sp.  Gravity. 

Ac^d. 

1.3004 

36.77 

1.2015 

25.00 

1.2911 

36-03 

1.1963 

24.26 

1.2812 

35-30  + 

1.1911 

23-53 

1.2795 

34-.';6 

I. .845 

22.79 

1.2779 

33-82 

1.1779 

1. 1704 

22.06 
21.32 

1.2687 

33-09 

1.2586 

32-35 

1.1639 

20.59 

1.2500 

31.62 

1. 1581 

19.85 

1.246+ 

30.88 

1. 1524 

19.12 

1.2419 

l^-'^S 

1. 1421 

18.48 

1-2374 

29.41 

1.1319 

17-65  + 

1. 2291 

29.68 

1.1284 

16.91 

1.2209 

='7-94- 

1.1241 

16.17 

1. 2180 

27.21  + 

1.1165 

15-44 

1.2152 

26.47 

I.IIII 

14.70 

^•^^11 

25-74+ 

2.1  040 

13-27 

From  experiments  made  by  Mr  Davy,  he  has  de- 
duced the  real  quantities  of  nitric  acid  in  folutions  of 
difterent  fpecific  gravities,  and  by  his  eftimation  the 
proportions  will  appear  in  the  following  table  *.  *  n      • 

Refcarchti> 

Table  of  the  quantities  of  True  Nitric  Acid  in  folutions 
of  different  Specific  Gravities. 


100  Part!  Nitric 

Acid  of  fpecific 

True  Acid  (m). 

Water. 

gravity 

1,5040 

91,55 

8,45 

1,4475 

80,39 

19,61 

1,4285 

71,65 

28,35 

1,3906 

62,96 

37,04 

^^i5S^ 

56,88 

43,12 

1,3186 

52,03 

47,97 

1,3042 

49,04 

50,96 

1,2831 

46,03 

53,97 

1,2090 

45,07 

54,73 

9.  When  colourlefs    nitric   acid   is   expofed   to  the  Adlion  of 
light,    it  undergoes    a    partial   decompofition.      SomeJight. 
oxygen   gas  is  feparated,   the   acid  alTuraes  an   orange 
yellow  colour,  and   part  of  it   palTes  into  the  Hate  of 
nitrous  acid. 

10.  It  boils  at  the  temperature  of  248°,  and  is  en- 
tirely dilTipated  without  alteration,  if  the  heat  be  con- 
tinued. When  it  is  made  to  pals  through  a  red-hqt 
porcelain  tube,  it  is  decompofed,  and  converted  into 
its  conllituent  parts,  oxygen  and  azotic  gafesf.    When 

3  T  2 


(m)  Tlie  quantities  of  oxygen  and  nitrogen  in  any  folution,  may  be  thus  found ;   Let  A=:the  true  acid,  X  the 
oxygen,  and  Y  the  nitrogen, 

ThenX  =  22i£^ndY=A. 
£39  239 


nitric  U       .-  -' 

Cbiin, lota 

ii.  p.  8t. 


*? 


*  Aitnat.  J: 
Cbim.  ten}, 
xxix.  p  jS2. 

50.7 
Of  oxygen. 


50S 
Hydrogen. 


5^9, 
Charcual. 


510 
Phofjilioius 
and  ful- 
phur. 


■5" 
Of  lulphur- 
ric  acid. 


Offulphu- 
roas  acid. 
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nitric  acid  (n)  Is  cooled  down  to  the  temperature  of 
—  K,^°,  it  begins  to  cryftallize  in  a  few  minutes,  affumes 
a  deep-red  colour,  and  congeals  into  a  thick  mafs  re- 
fenifeling  butter,  by  agitating  the  veflfel  which  contains 
it*. 

1 1.  There  is  no  aftion  between  nitric  acid  and  oxy- 
gen or  azotic  gafes ;  but  when  concentrated  nitric  acid 
is  expofed  to  the  air,  the  vapour  which  it  exhales  com- 
bines with  the  moiilure  of  the  atmofphere,  forms  white 
fumes,  and  is  condenfed  into  a  liquid. 

I  2.  Hydrogen  gas  has  no  aftion  on  nitric  acid  at  the 
ordinary  temperature  of  the  atmofphere  5  but  if  they 
are  made  to  pafs  through  a  red-hot  porcelain  lube, 
there  is  a  violent  combullion  with  detonation.  Water 
IS  formed  by  the  combination  of  the  hydrogen  with  the 
oxygen  of  the  acid  ;  and  azotic  gas,  its  other  conftitu- 
ent  part,  is  evolved. 

13.  Nitric  acid  is  alfo  decompofed  by  charcoal  at  a 
high  temperature.  Carbone  combines  with  the  oxygen 
and  forms  carbonic  acid,  while  the  azotic  gas  is  fet  at 
liberty. 

\  4.  It  is  alfo  decompofed  in  the  fame  way  by  phof- 
phorus  and  fulphur.  When  the  acid  is  poured  upon 
thefe  combuRibles  at  a  high  temperature,  inflammation 
takes  place,  and  they  are  converted  into  phofphoric 
and  fulphuric  acids. 

1 5.  When  nitric  and  fulphuric  acids  are  mixed  to- 
gether, heat  is  evolved.  The  fulphuric  acid  attrafts 
the  water  which  exifted  in  the  nitric  acids,  and  this 
water  being  more  condenfed  in  combination  with  ful- 
phuric acid,  the  caloric  with  which  it  was  combined 
along  with  the  nitric  acid,  is  given  out.  Thus,  the  ni- 
tric acid  becomes  more  concentrated  by  the  addition 
of  the  fulphuric  acidT 

When  nitric  and  fulphurous  acids  are  mixed  toge- 
ther, a  very  diiTerent  adlion  takes  place.  The  nitric 
acid  feparates  it  from  water  and  its  other  combina- 
tions ;  parts  with  its  oxygen,  and  thus  converts  it  into 
fulphuric  acid,  and  pafles  itfelf  into  the  ftate  of  nitrous 
gas. 

16.  According  to  Lavoifier,  the  proportions  of  the 
component  parts  of  nitric  acid  are,  one  part  azote  and 
four  parts  oxygen.  Thb  was  the  refult  of  his  experi- 
ments on  the  decompofition  of  nitre  by  charcoal.  Ac- 
cording to  Mr  Cavendiih,  the  proportions  of  the  azote 
and  oxygen  combined  by  eleftricily  are  one  part  azote 
and  2.346  of  oxygen.  The  refult  of  Mr  Davy's  expe- 
riments ihews  that  1 00  parts  of  pure  nitric  acid  are 
compofed  of 

29.5  azore, 
70.5  oxygen. 


I    S     T    R     Y. 


100.0 


Combina-  17.  The  combinations  which  are  formed  with  the  ni- 

tion.  trie  acid,  and  the  alkalies,  earths,  and  oxides  of  metals, 

£ij  are  denominated  nitrates. 

Afinities.  18.  The  order  of  the  affinities  of  nitric  acid  is  the 


following  . 


Barytes, 

Potalh, 

Soda, 

Strontites, 

Lime, 

Magnefia, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Oxide  of  Zinc, 

Iron, 

Manganefe, 

Cobalt, 

Nickel, 

Lead, 

Tin, 

Copper, 

Bifmuth, 

Antimony, 

Arfenic, 

Mercury, 

Silver, 

Gold, 

Platina, 


Acid?. 
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19.  This  is  one  of  the  moft  important  of  the  acids,  U'^*- 
confidered  as  an  inllrument  of  «nalyfis  in  the  hands  of 
the  chemift.  It  is  employed  in  many  arts.  It  is  alfo 
ufed  in  medicine,  in  difeafes  of  the  £kin  ;  and  it  has 
lately  been  exhibited  as  a  cure  in  venereal  affedions.  In 
this  cafe,  perhaps,  it  may  be  regarded  as  a  ufeful  auxi- 
liary to  the  ordinary  remedies. 

Sect.  IV.  Of  Nitrous  Acid. 

sn 

1 .  According  to  the    prefent  nomenclature  nitrous  ™^''"'.''  " 
acid  fhould  bear  the  fame  relation  to  nitric  acid  that 
fulphurous  acid  bears  to  fulphuric ;  that  is,  the  con- 
ftituent    parts   of  nitric    acid    fliould    be    in   different 
proportion  from  thofe  of  nitrous  acid  j   but  this  does 

not  appear  to  be  the   cafe.     What  is  ufually  denomi- 
nated  nitrous   acid,  may   be  formed  by  combining  ni- 
trous gas   with  nitric  acid :   Or  if  the  lower  flratum 
in   a   velTel   of  nitric  acid  be   ilowly  decompofed   by  a 
metallic  fubftance,   the  oxygen  of  the   acid  combines 
with  the    metal ;   nitrous  gas  is  evolved,  which  com- 
bines wth  the  fuperior  ftrata  of  the  nitric  acid,  and 
converts  it  into  nitrous  acid  f .     It  has  then  affumed  a  t  Foureny 
yellow  colour,   and   its  fpecific    gravity  is  diminilhed.  Connai/i. 
The  fame  effefl  takes   place  when   nitric   acid  is  e^-.. 
pofed  to  light.      It  is  deprived  of  part  of  its  oxygen, 
and  nitrous  gas  is  evolved,  which  mixes  with  the  acid, 
changes  it  to  a  yellow  colour,   and  converts  it  into  ni- 
trous acid.  518 

2.  Thus  it  appears  that  nitrous  acid  is  nitric  acid '^'o'npo''- 
combined  with  nitrous  gas.     The  acid  of  commerce,  or"°"' 
what  is  commonly  called  aquafortis,  is  nitrous  acid.  ,,„ 

3.  Nitric  acid  combines  in  different  proportions  ^vith  Combines 

nitrous '"<i'fff''e"' 

proportions 
wittmitiott^ 


Xn)  The  acid  employed  in  this  experiment  contained  nitrous  gas. 
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nitrous  gas,  which  gives  rife  to  many  varieties  of  ni- 
'  trous  acltl ;  and,  according  to  the  quantity  of  nitrous 
gas  abforbed,  the  acid  exhibits  very  different  colours. 
The  following  table,  drawn  up  by  Mr  Davy,  (hews 
in  one  view  the  proportions  of  nitric  acid  and  nitrous 
gas,  in  different  coloured  nitrous  acids. 

Tabu  containing  approximations  to  the  quantities  of 
Nitric  Acid,  Nitrous  Gat,  and  Water  in  Nitrous 
yields,  of  different  colours  and fpecifc  gravities. 


loo  Parts. 

Specific 

Nitric 
A.cid 

Water. 

Nitrous 
Gas. 

Sol.  nitric  acid 

1,504 

9i>55 

8,45 

Yellow  nitrous  % 

^IJOi 

90.5 

8,3 

1,2 

Bright  yellow 

1,500 

c 

88,94 

8,10 

2,96 

Dark  orange 

of 

1,480 

86,84 

7,6 

5,56 

Light  olive  % 

>,479 

0 

86,00 

7,55 

^'.45 

Dark  olive  J 

1,478 

«.?>4 

7,5 

7,' 

Bright  green  | 

1,476 

84,8 

7,44 

7,76 

Blue  green  * 

«.47S 

84,6 

7,4 

8,00 

Conibufti 
bles. 
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Acftion  of  4.  Light  has  no  aftion  on  nitrous  acid  ;  but  when 
light  and  heat  is  applied,  the  nitrous  gas  is  driven  off,  and  the 
heat.  nitric   acid   remains   behind.      In  the   Hate  of  vapour, 

nitrous  acid  remains  unchanged  by  the  aftion  of  heat. 

5.  Neither  oxygen  gas,  azotic  gas,  nor  atmofpheric 
air,  produce  any  change  on  nitrous  acid. 

6.  On  combuflible  bodies  the  adlion  of  nitrous  acid 
is  nearly  fimilar  to  that  of  the  nitric  acid  j  but  many 
fubftances  are  more  rapidly  inflamed  by  nitrous  acid. 
This  feems  not  only  to  depend  on  the  ftate  of  the  divi- 
fion  or  rarefaflion  of  the  nitrous  gas  combined  ^vith  the 
nitric  acid,  but  alfo  on  the  nitrous  gas  itfelf  being 
more  eafily  decompofed,  and  giving  up  its  oxygen,  which 
is  lefs  ftrongly  attrafted  by  the  azote,  on  account  of 
the  great  proportion  of  caloric  united  with  it  in  the 
gafeous  ftate.  It  decompofes  phofphurated  and  fulphu- 
rated  hydrogen  gas,  and  precipitates  the  phofphbrus 
and  the  fulphur. 

7.  Sulphuric  acid  combines  with  the  vapour  of  ni- 
trous acid,  which  communicates  the  property  of  difpofing 
the  fulphuric  acid  to  cryftallize.  Nitrous  acid  converts 
fulphurous  into  fulphuric  acid,  and,  at  the  fame  time, 
parts  with  its  nitrous  gas. 

Cdnipounds.  8.  Nitrous  acid  enters  into  combination  with  the  al- 
kalies and  earths.  The  compounds  are  diftinguiihed 
by  the  name  of  nitrites.  Thefe  compounds  are  not 
made  by  direft  combination,  and  therefore  the  affini- 
ties of  this  acid  are  little  known. 

Sect.  V.  Of  Muriatic  Acid. 

Cotiipofition  I.  The  component  parts  of  this  acid  are  unknown. 
unknoH  n.    No  attempt  which  has  hitherto  been  made  to  difcover 


Sulphuric 
acid. 
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its  conftituent  parts,  has  yet  fucceeded.  But,  as  it  re- 
fembles  the  other  acids,  the  compolition  of  which  has 
been  difcovered,  in  many  of  its  properties  and  combi- 
nations, it  is  uiually  arranged  among  this  clafs  of  bo- 
dies. The  name  of  muriatic  acid  is  derived  from  the 
Latin  word  muria,  which  fignifjes  fca-falt,  or  common 
fait,  from  which  the  acid  is  ufually  extrafted.  It  was 
formerly  denominated  j^/WV  of  fait,  acid  of  fait,  and  tna- 
rine  acid. 

2.  Muriatic  acid  may  be  obtained  by  putting-  100 
parts  of  dry  common  fait,  and  35  parts  of  fulphuric 
acid,  into  a  retort  or  matrafs  with  a  bent  tube.  The 
beak  of  the  retort  at  the  end  of  the  tube  muft  commu- 
nicate with  a  receiver  in  which  there  is  water,  that  the 
muriatic  acid  may  be  condenfed  as  it  pafl'es  into  the 
receiver.  In  this  way  liquid  muriatic  acid  may  be  ob- 
tained. 

3.  But  if  the  gas  which  comes  over  is  received  in  a 
jar  inverted  in  the  mercurial  apparatus,  its  properties 
may  be  examined  in  the  ftate  of  gas.  When  it  firft 
paffes  over,  it  is  in  the  form  of  white  fmoke. 

4.  Muriatic  acid  gas  potlelTes  the  phyfical  proper- 
ties of  common  air.  It  is  an  invifible  elaftic  fluid.  It 
has  a  ftrong  acid  tafte,  and  a  very  pungent  fmell.  The 
fpecific  gravity,  according  to  Kirwan,  is  0.OO2315. 

5.  It  is  unfit  for  refpiration,  and  equally  fo  for  fup- 
porting  combuftion. 

6.  This  gas  has  a  ftrong  attraftion  for  ^vater.  If  a 
little  water  be  introduced  into  a  jar  filled  with  this 
gas,  ftanding  over  mercury,  the  whole  of  the  gas  will 
be  abforbed,  and  the  mercury  will  inftantaneoufly  rife 
to  the  top.  Or  if  a  jar  filled  with  muriatic  acid  gas 
be  inverted  into  a  vefl'el  of  water,  coloured  with  vege- 
table blue,  the  water  fuddenly  ruflies  into  the  jar, 
which  it  completely  fills,  and  the  blue  colour  is 
changed  to  red,  exhibiting  the  ufual  effefts  of  acids 
on  vegetable  colours. 

7.  Light  has  no  aflion  whatever  on  this  gas,  nor 
does  it  undergo  any  change  when  it  is  made  to  pafs 
through  a  red-hot  porcelain  tube.  In  the  ftate  of  gas, 
it  has  no  aftion  upon  oxygen  gas.  When  this  gas 
comes  in  contaft  with  atmofpheric  air,  thick  white 
fumes  are  produced,  with  the  extrication  of  caloric. 
This  is  a  combination  of  the  gas  with  the  water  in  the 
atmofphere,  by  which  they  are  mutually  condenfed. 

8.  There  is  no  aftion  between  muriatic  acid  gas 
and  azote,  hydrogen,  charcoal,  phofphorus,  or  ful- 
phur. 

9.  The  quantity  of  water  which  muriatic  acid  ab- 
forbs  is  very  confiderable.  Ten  grs.  of  water  com- 
bine with  ten  grs.  of  the  gas.  The  liquid  acid  thus 
formed  occupies  the  fpace  of  13.3  grs.  and  hence  its 
fpecific  gravity  is  1.500;  and  the  fpecific  gravity  of 
the  pureft  muriatic  acid  in  its  condenfed  ftate  is 
3.300  (o>  .  . 

The  fpecific  gravity  of  the  ftrongeft  muriatic  acid 
that  can  eafily  be  procured  and  preferved,    is  1.196. 

One 
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*  "  The  blue  green  acid  is  not  homogeneal  in  its  compofition  :  it  is  compofed  of  the  blue  green  fpherules  and 
the  bright  green  acid.  The  blue  green  fpherules  are  of  greater  fpecific  gravity  than  the  dark  green  acid,  pro- 
bably becaufe  they  contain  little  or  no  water. 

X  "  The  compofition  of  the  acids  thus  marked,  is  given  from  calculations." 

(d)  "  Let  D  =  the  denfity  of  a  mixture  j  m  the  iveight  of  the  de'nfer  ingredient  j  d  its  denfity ;  I  the  weight 

of 
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One  hundred  parts  of  thi':,  Mr  Kinvan  calculates, 
'  -vvill  contain  about  49  of  acid,  whofe  fpecific  gravity 
is  1.500,  which  he  calls  the  ftandard  acid.  By  mix- 
ing this  acid  with  different  proportions  of  water,  he 
obtained  the  refults  from  which  he  conftrudVed  the  fol- 
lowing table. 

T^nr.B  of  the  quantitij  of  Real  Acid  in  100  ports  of 
Muriatic  Acid  of  different  Specific  Gravities,  at  the 
Temperature  60°. 


53^ 
Properties. 


Hi 
A(Sion  of 
light  and 
heat. 


S34 
Of  fulphu. 
TIC  acid. 


535 
Of  nitric 
.acid. 


ICO  Pitrts. 

Real 

100  Parts. 

Real 

S|).  Gravity. 

AciJ. 

Sp.  Gravity. 

Acid. 

1.196 

25.28 

1.1282 

16.51 

1.191 

24.76 

1.1244 

15.99 

1. 187 

24.25 

I.I  206 

15.48 

1.183 

23-73 

1.1168 

14.96 

1. 179 

23.22 

1.1120 

14.44 

1. 175 

22.70 

1. 1078 

13-93 

1. 171 

22.18 

1.1036 

13-41 

1. 167 

21.67 

1.0984 

I2-X)0 

1.163 

21.15 

1.0942 

12.38 

I.I '59 

20.64 

1.0910 

11.86 

'•IJ5 

20.12 

1.0868 

11-35 

1. 151 

19.60 

1.0826 

10.83 

1.147 

19.09 

1.0784 

10.32 

1.1414 

I8-J7 

1.0742 

9.80 

1.1396 

1 8.c6 

1.0630 

8.25 

1.1358 

>7-S4 

1-0345 

5.16 

1.1320 

17.02 

1.0169 

2.58 

10.  Liquid  muriatic  acid,  in  its  ordinary  ftate,  is 
of  a  pale  yellow  colour ;  but  when  it  is  pure,  it  is 
tranfparent  and  colourlefs. 

1 1 .  Light  has  no  adlion  whatever  on  muriatic  acid. 
When  heat  is  applied,  it  readily  aiTumes  the  gafeous 
form.  Neither  oxygen  nor  azotic  gafes  are  abforbed 
by  muriatic  acid,  nor  has  this  acid  any  adion  on  hy- 
drogen, charcoal,  phofphorus,  or  fulphur. 

I  2.  Sulphuric  acid  feparates  the  muriatic  acid  from 
its  compounds,  and  even  from  its  combination  with 
water ;  but  the  muriatic  acid  drives  off  the  fulphurous 
acid  from  this  liquid. 

13.  One  of  the  moft  remarkable  charafters  of  mu- 
riatic acid,  is  its  combination  with  nitric  acid.  When 
thefe  t^vo  acids  are  mixed  together,  they  aft  upon 
each  other,  are  ftrongly  heated,  and  produce  effer- 
vefcence,  with  a  change  of  colour  to  an  orange  red. 
A  mixed  acid  is  thus  formed,  which  poffeffes  proper- 
ties which  exifted  neither  in  the  one  acid  nor  the  other 
ivhen  in  a  ftate  of  feparation.     It  was  formerly  called 


aqua  re!;ia,  from  its  property  of  diffolvlng  gold,  which     Acid--. 

\vas  diftinguilhed  by  the  name  of  king  of  the  metals.    It  '"""^ 

is  now  denominated  tiitro-muriatic  acid.     This  acid  is  ^.■•'^ 

,  ,-11  ^       1         ■  r    1  Nitro-mu- 

not   to    be   conndered   as  a  limple   mixture  01  the  twOfiaji^  5,.;^^ 

acids.  A  double  attraftion  takes  place  in  their  mu- 
tual a£lion  ;  the  muriatic  acid  attrafts  part  of  the 
o.Kygen  of  the  nitric  acid,  and  the  nitric  combines 
with  the  nitrous  gas.  The  muriatic  acid  thus  com- 
bined with  a  portion  of  oxygen,  is  difengaged  with 
effervefcence  in  yellow  fumes  ;  the  undecompofcd  ni- 
tric acid  feizes  the  nitrous  gas  which  is  formed,  and 
when  it  is  faturated  with  it,  the  aftion  ceafes.  Hence 
arifes  the  colour  of  the  mixed  acid.  The  peculiar  ef- 
feft  of  the  nitro-muriatic  acid  on  metallic  lubflance,^, 
will  be  defcribed  in  treating  of  the  metals.  ,.  _ 

14.  In  analyiing  a  mineral  water,  Mr  Lambe  con- Siippoied 
eluded,  from  fome  appearances  which  prefcnted  them-ti>'niation 
felves  during  his  experiments,  that  the  muriatic  acid"  .'""'^'•"'^ 
was  formed  or  generated  ;  for  when  iron  was  afted 
upon  by  fulphurated  hydrogen  gas,  oxymuriate  of  iron 
was  formed.  He  digefted  iron  filings,  prcvioufly  pu- 
rified, in  a  folution  of  fulphurated  hydrogen  gas,  in 
diftilled  water.  A  bottle  ^vas  filled  with  the  folution, 
and  corked.  The  iron  was  prefently  afted  upon  ; 
air  was  extricated,  probably  hydrogen  gas,  ^vhich 
drove  the  cork  out  of  the  bottle.  The  liquor,  gra- 
dually loft  its  odour,  and  at  the  end  of  fome  days 
it  had  a  fmell  refembling  that  of  ftagnant  rain  water. 
As  the  bubbles  ceafed  to  be  produced,  it  recovered  its 
tranfparency  :  A  fmall  quantity  of  this  folution  evapo- 
rated to  drynefs,  feft  behind  a  bitter,  deliquefcent  fait. 
Sulphuric  acid  dropt  on  this  fait,  and  paper  moiftened 
ivith  ammonia,  held  over  the  glafs,  produced  vapours, 
fo  that  fome  volatile  acid  was  feparated.  Eight  ounce 
meafures  of  the  fame  liquor  were  evaporated,  and  a 
little  fulphuric  acid  was  dropt  on  the  refiduum.  A 
ftrong  effervefcence  was  excited,  and  acid  fumes  arofe, 
which,  from  their  fmell,  were  readily  known  to  be 
muriatic  acid.  Paper  moiftened  with  water  rendered 
the  vapours  vifible  in  the  form  of  a  gray  fmoke,  which 
is  the  diftinguifliing  charafteriftic  of  muriatic  acid. 
The  fame  appearances  were  exhibited  with  the  fame 
refult,  when  manganefe  and  mercury  were  diffolved  in 
fulphurated  hydrogen  gas  *. 

The  fame  experiments  have  been  repeated  ;  but  no ' 
traces  of  muriatic  acid,  in  any  of  the  compounds  that "'  ^' 
were  formed,  could  be  found.  In  an  experiment  by 
Berthollet,  indeed,  iron  filings  ^valhed  with  water 
which  gave  no  marks  of  containing  muriatic  acid, 
when  they  ^vere  expofed  fome  days  to  the  air,  and 
again  wafhed,  exhibited  fome  traces  of  it ;  fo  that  the 
acid  itfelf,  or  its  elements,  muft  have  come  from  the 
air  or  the  iron. 

15.  The 


■  Manci. 
,  Mem.  vol. 


of 


m-^-tr/ 


equal  bulk  of  ^vater ;  and  m',  d',  and  /  the  fame  elements  of  the  rarer  ;  Then  D=:    ,      .,  .     In  the  above 

cafe,  m-\-m'=  20,  and  /-f/'=:i3.3.     Then  Drr =  1.5.     Now  to  find  the   fpecific  gravity  of  the  con- 

-              .    .         .                                r           1                            ■       t      "'-{-m' — I'D         5  J         m 

denfed  muriatic  acid  gas,  we  have  from  the  above  equation  / r= y^ =:  —  =:  3-3  >    ^^^  d  :=  —j  ::z 
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;  3. 03.      Kirwan.  Irijh  TranfaBions,  vol.  iv.  p.  J. 
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15.  The  bulk  of  muriatic  acid  gas  is  greatly  dimi- 
niflied  by  the  action  ot  elei^lrjclty,  and  hydroycfi  gas 
is  given  out;  but  this  ailiou  is  hmited.  Mr  Henry 
has  flieun  that  it  Is  not  owing  to  the  decouipofitiun  of 
tlie  acid,  as  might  at  firll  fight  be  fuppofed,  but  to 
the  decompofitiou  of  ivater  whicli  it  holds  in  fclulion  ; 
fo  that  the  a£\ion  continues  as  long  as  there  is  any 
moifture  in  the  gas.  The  oxygen  of  the  water  com- 
bines with  the  acid,  and  forms  oxymuriatic  acid  5 
while  the  hydrogen  of  the  water  is  evolved. 

1  6.  Muriatic  acid  gas  lias  been  fuccefsfully  employ- 
ed in  dellroying  noxious,  putrid  exhalations.  It  was 
applied  in  this  way  in  the  year  1773  by  Morveau,  in 
purifying  the  cathedral  of  Dijon  from  thefe  exhala- 
tions, on  account  of  which  it  had  been  altogether  de- 
ferted.  He  put  fix  pounds  of  common  fait  into  a  glafs 
vefitl,  placed  in  the  middle  of  the  church,  poured  two 
pounds  of  fulphuric  acid  on  the  fait,  placed  the  veffel 
on  fome  live  coals,  and  immediately  Ihut  the  doors. 
It  was  allowed  to  remain  1 2  hours  ;  after  which  the 
doors  were  opened  ;  and  a  current  of  air  being  allowed 
to  pafs  through  it,  it  was  found  that  the  noxious  vapours 
were  entirely  deftroyed. 

1 7.  The  compounds  which  are  formed  by  muriatic 
acid,  with  alkalies,  earths,  and  metallic  oxides,  are 
diflinguilhed  by  the  name  of  murioles, 

18.  The  following  is  the  order  of  the  affinities  of 
this  acid. 

Barytes, 

Potafti, 

Strontites, 

Lime, 

Ammonia, 

Magnefia, 

Glucina, 

Alumina, 

Metallic  oxides. 

Sect.  VI.  O/Oxtmuriatic  j4cid. 
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1.  Oxymuriatic  acid  was  difcovered  by  Scheele  in 
the  year  1774,  and  he  gave  it  the  name  of  Je/ihlogi- 
/Heated  marine  act/!.  On  account  of  its  fingular  pro- 
perties, and  the  important  ules  to  which  It  was  foon 
applied,  it  has  been  much  examined  by  chemical  philo- 
lophers. 

2.  This  acid   is  obtained  by  the  following  procefs  : 
procuring.  Take  three  parts  of  common  frit,  and  one  part  of  the 

black  oxide  of  manganefe  reduced  to  powder.  Intro- 
duce them  uito  a  tubulated  retort ;  place  the  retort  in 
a  fand  bath,  and  immerfe  its  beak  under  the  furface  of 
the  water  in  the  pneumatic  trough.  Pour  upon  it  two 
parts  of  fulphuric  acid  a  little  diluted  with  water.  An 
effervefccnce  takes  place,  and  a  yellow  coloured  gas  is 
evolved,  which  may  be  received  in  jars,  or  preferved  in 
large  velTels  witli  ground  Hoppers. 

The  nature  of  this  procefs  is  fufficiently  obvious. 
Common  fait  is  compofed  of  muriatic  acid  and  fo- 
da  ;  the  afRnity  of  fulphuric  acid  for  foda  is  ftronger 
than  that  of  muriatic  acid ;  it  therefore  combines 
with  the  foda,  and  the  muriatic  acid  is  difengaged  in 
the  flate  of  gas.  The  black  oxide  of  manganefe  is 
rompofed  of  oxygen  and  the  metallic  fubflance.  The 
fulphuric  acid  combines  with  the  manganefe,  and  fcts 
the  oxygen  at  liberty  in  the  ftate  of  gas,     But  there  is 
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alfo  an  affinity  between  the  muriatic  acid  and  oxygen, 
i'o  lliat  in  the  moment  of  evolution  they  unite,  and  pals 
off  in  the  ilate  of  oxymuriatic  acid  gas. 

3.  This  gas  is  of  a  yellowilh  green  colour,  has  a  flrong  Properties 
penetrating  odour,  and  excites  violent  coughing,  when  a 
mixture  of  it  with  atmofpheric  air  is  refpired  ;  but  the 

pure  gas  is  totally  unfit  for  refpiration.  This  gas  fupports 
combulHon.  It  diminiflics  and  reddens  the  tlame  of  a 
taper ;  a  great  deal  of  Imokc  is  evolved,  and  the  taper 
confumes  very  rapidly.  cac 

4.  Neither  light  nor  heat  have  any  aflion  on  the  gas.  Uncliangod 
When  palled  tlirough  red-hot  porcelain  tubes,  it  re- '')' ''g''' "'"1 
mains  unchanged.  - 

5.  It  has  no   adion   whatever  on   oxygen   or  azotic  A^j„n  of 
gaffes.  hydrogen 

6.  In   the  cold  no  effect  is  produced  from  a  mixture  gas- 
of   this    gas   with  hydrogen  gas ;    but  when  they  are 
paffed  through  a  red-hot  tube,  there  is  a  violent  deto- 
nation. 

7.  In  the  cold  there  is  no  aflion  between  charcoal  of  j.|Jf 
and  this  gas.     WTien  a  mixture  of  equal  bulks  of  this  coal- 
gas  and  carbonated  hydrogen  gas  is  let  fire  to,  there 

is  only  a  combulHon  of  the  hydrogen  gas,  with  a  de- 
pofition  of  charcoal.  If  two  mealures  of  oxymuriatic 
acid  gas,  and  one  meafure  of  carbonated  hydrogen  gas 
are  mixed  together  in  a  clofe  phial,  and  allowed  to  re- 
main for  24  hours,  they  decompofe  each  other.  Wa- 
ter, muriatic  acid,  carbonic  acid,  and  gafeous  oxide  of 
carbone,  are  the  produfls.  When  water  Is  admitted, 
the  whole  will  be  nearly  abforbed.  ,.g 

8.  A  bit  of  dried  phofphorus  introduced  Into  this  gas,  Ofphofpho* 
is  initantly  inflamed,    and    converted    into    phofphoric  rus. 

acid.  It  alfo  fets  fire  to  phofphorated  hydrogen  gas, 
which  lias  loft  the  property  of  fpontaneous  inflamma- 
tion in  the  air.  549 

9.  Melted  fulphur,  plunged  into  this  gas,  is  imme- Of  fulphur, 
diately  intiamed,  and  converted  into  fulphuric  acid.  Sul- 
phurated hydrogen  gas  is  denominated,  but  without  in- 
flammation, and  fulphur  is  depofited.  ,,g 

10.  Tliere  is  no   aftion   between   this   gas   and    ful- Sulphurous  ~ 
phuric  acid  ;  but,  when  fulphurous  acid  gas  is  mixed  acid, 
with  it,  a  thick  white  vapour  is  formed,  which  is  the 
fulphurous   acid  converted  into  fulphuric  acid,   by  de- 
priving  the   oxymuriatic   acid   gas   of  its   o.xygen.      It 

has  no  effeft  on  nitric  acid ;  but  nitrous  gas  brought  into 
contaft  with  it,   is  reddened,  ar  '  -onverted  into  nitrous 

1  [.  What  is  commonly  known  by  the  name  of  ovy-imheli. 
muriatic  acid,  is  water  faturated  with  this  gas.  It  has  quid  (late, 
a  pale  green  colour,  and  exhales  the  fame  odour  as  the 
gas.  According  to  Berthollet,  a  cubic  inch  of  water 
abforbs  I  -rV  grs.  French  of  the  gas.  The  quantity  ab- 
forbed by  the  water  is  in  proportion  to  the  temperature 
and  the  preffure.  When  veffels  containing  ^vater,  and 
receiving  this  gas,  are  furrounded  with  ice,  while  the 
water  is  faturated,  the  gas  cryftallizes  at  the  furface,, 
and  even  at  the  bottom  of  the  liquid,  in  the  form  of 
fix-fided  plates,  of  a  greenifh  white  colour  i  but  the 
fiightefl  heat  diffolves  ihcm,  and  they  rife  through  the 
liquor  in  the  form  of  gas. 

Water  faturated  with  this  gas  at  the  temperature  of 
43°  has  the  fpecific  gravity-of  1.003.  ,^^ 

I  2.  This  acid  does  not  redden  vegetable  blues,  like  Deftroys 
the   other   acids.      It   has  the   fingular  property  of  de-  vegetable 
flroying  vegetable  colours,  on  account  of  which  it  has  coljurs^ 
2  be«n 
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been  much  employed  in  the  art  of  bleaching.  The 
efFeft  which  takes  place  in  this  procefs,  is  the  combi- 
nation of  the  colouring  matter  with  the  oxygen  of  the 
acid  ;  for  the  acid  which  has  been  employed  is  de- 
prived of  its  oxygen,  and  converted  into  muriatic  acid. 
But  for  the  full  account  of  this  procefs,  fee  Bleach- 
ing. 

13.  When  this  acid  is  expofed  to  the  light,  it  is  de- 
compofed  ;  it  gi\'es  out  its  oxygen  gas,  becomes  colour- 
lefs,  and  paffes  into  the  ftate  of  muriatic  acid.  But 
when  heat  is  applied,  the  acid  is  difengaged  in  the 
flate  of  gas,  without  any  perceptible  feparat'on  of  its 
oxygen.  Expofed  to  the  air,  the  acid  is  gradually  fe- 
parated,  exhaling,  at  the  fame  time,  its  pungent,  dif- 
agreeable  odour. 

14.  The  conftituent  parts  of  oxymuriatic  acid,  ac- 
cording to  Berthollet,  are 

89  muriatic  acid, 
1 1  oxygen. 
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But,  according  to  the  experiments  of  Mr  Chenevix, 
it  is  compofed  of 

84  muriatic  acid, 
16  oxygen. 


Sect.  VII.   Of  HrPEs.-oxr muriatic  Acid. 


How  ob 
tained. 


1.  Oxygen  combines  in  a  dilFerent  proportion  with 
muriatic  acid,  and  forms  another  acid,  poflefled  of  pro- 
perties which  are  quite  diftinft  from  the  properties  of 
the  lail  defcribed.  This  acid  has  never  been  obtained 
in  a  feparate  ftate,  but  the  peculiarity  of  its  nature 
has  been  fufficiently  demonflrated,  in  its  combinations 
with  other  fubftances.  As  it  contains  a  greater  pro- 
portion of  oxygen  than  the  oxymuriatic  acid,  it  has 
been  denominated  hyper-oxymurintic  acid. 

2.  It  may  be  procured  in  combination  with  potafh 
by  the  following  procefs.  If  a  quantity  of  potaih, 
with  fix  times  its  weight  of  water,  be  put  into  one  of 
the  bottles  of  Woulfe's  apparatus,  and  a  ftream  of  oxy- 
muriatic acid  gas  be  pafTed  through  it  till  the  pota'lh 
is  faturated,  cryftals  in  the  form  of  fine  white  fcales  fall 
to  the  bottom.  Thefe  are  cryftals  of  hyper-oxymuriate 
of  potafh,  compofed  of  potaili  and  of  hyper-oxymuri- 
atic  acid.  The  liquid  in  which  thefe  falts  have  been 
formed  being  evaporated  to  drynefs,  yields  another  fait 

Theory  of  which  is  compofed  of  muriatic  acid  and  potalli.  This 
the  procefs.  ^ygj  jljg  difcovery  of  Berthollet ;  and  the  theory  which 
he  propofed  to  account  for  the  produfls  that  appeared 
in  this  procefs  was  the  followmg.  He  fuppofed  that 
the  oxymuriatic  acid  was  decompofed  :  part  of  it  be- 
ing deprived  of  its  oxygen,  combined  in  the  ftate  of 
muriatic  acid  with  part  of  the  pstafti,  forming  the  fait 
which  was  obtained  by  evaporation,  namely,  the  muri- 
ate of  potafh  ;  and  part  united  with  an  additional  por- 
tion of  oxygen  combined  with  another  portion  of  tlie 
potaih,  and  formed  the  fait  which  was  depofited  in  the 
liquid.  This  theory  has  been  confirmed  by  the  expe- 
riments of  Mr  ChenevLx.  According  to  thefe  experi- 
^nts  the-hyper-oxymuriatic  acid  is  compofed  of 
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But  its  properties  will  be  more  fiilly  detailed  in  confi- 
dering  its  combination  with  potaih,  when  we  come  to 
treat  of  that  fubftance. 

3.  The  order  of  the  affinities  of  hyper-oxymuriatic 
acid,  is  the  following,  as  they  have  been  afcertained  by 
Mr  Chenevix  *. 

Potafli, 

Soda, 

Barytes,  ' 

Strontites, 

Lime, 

Ammonia, 

Magnefia, 

Alumina. 

Sect.  VIII.  Of  FtvoRtc  Acid. 
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1.  The  component  parts  of  this  acid  are  unknown. Hiftory. 
It  was  difcovered  by  Scheele  in  1 77 1,  and  by  him  and 
Prieftley  its  peculiar  properties,  which  have  been  con- 
firmed by  the  experiments  of  other  chemifts,  were  firft 
detefted.  MargraafF,  three  years  before,  had  afcertained 

that  the  fluor  fpar,  from  which  this  acid  is  obtained, 
diifered  in  its  properties  from  other  fpars.  When  he 
diftilled  equal  parts  of  fulphuric  acid  and  fluor  fpar, 
he  obtained  a  ^vhite  fublimate,  and  found  that  the  glafs 
retort  which  he  employed  in  the  procefs  was  greatly 
corroded,  and  pierced  with  holes.  Scheele  afterwards 
proved  by  his  experiments,  that  the  fluor  fpar  is  com- 
pofed of  lime  and  the  peculiar  acid  to  which  the  name 
fluoric  has  been  given.  c/;j 

2.  To  procure  fluoric   acid,  put   one   ounce  of  fluor  Method  of" 
fpar  (fluate  of  lime)  reduced  to  powder  into  a  retort  of°''''""'"S 
tin  or  lead,  pour  over  it  three   ounces  of  concentrated'  ' 
fulphuric  acid,  and  adapt  to  the  retort  a  tube  and  re- 
ceiver of  the   fame  metal.     When  the   acid  comes  in 

conta£l  with  the  fpar  a  gas  is  driven  off,  which  is  the 
fluoric  acid.  Toward  the  end  of  the  procefs,  if  a  gentle 
heat  be  applied,  a  greater  quantity  of  the  acid  may 
be  obtained.  If  water  has  been  previoufly  introduced 
into  the  receiver,  the  gas  is  abforbed  by  it,  and  the 
acid  may  then  be  exhibited  in  the  liquid  ftate.  j-^j 

3.  Fluoric  acid  appears  under  two  forms,   that  of  gas  Propertif  j 
and  that  of  a  liquid.  of  this  gas. 

Fluoric  acid  gas  has  the  common  properties  of 
air.  It  is  invifible  and  elaftic.  Its  fpecific  gravity 
has  not  been  accurately  determined,  but  it  is  heavier 
than  atmofpheric  air.  Expofed  to  tlie  air  it  combines  in- 
ftantly  with  the  moifture  of  the  atmofphere,  and  ap- 
pears in  the  form  of  vapour  or  white  fumes.  Like 
muriatic  acid,  it  has  a  penetrating  pungent  fmell.  It 
reddens  vegetable  blues,  and  corrodes  the  ikin.  It  is 
totally  unfit  for  refpiration.  Animals  who  breathe  it 
are  inftantly  deftroyed.  It  is  alfo  unfit  for  the  fupport 
of  comburtion.  But  before  the  flame  of  a  candle  in- 
troduced into  this  gas  is  extinguilhed,  it  afluraes  a 
greenilli  colour.  The  moft  remarkable  property  of 
this  gas  is  that  of  corroding  glafs,  in  confequence  of 
its    ftrong    affinity    for   the    filex,    one    of   component 

parts 
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Acirt.'.     parts  of  glafs.     This  is  the  reafon  that  it  muft  be   prc- 
'~-~^~-~'  pared  in  metallic  velTels.     And  even  with  this  precau- 
tion, it  is  feldom  entirely  free  from  this  earth,  which  it 
probably  derives  from  the  fluor  fpar,  from  which  it  is 
obtained. 

4.  Light  and  caloric  have  no  effcft  on  it.  Its  pro- 
perties undergo  no  alteration,  even  when  it  has  paflfed 
through  a  red-hot  porcelain  tube. 

In  contact  mih  oxygenous  gas  or  atmofpheric  air, 
no  changes  take  place  on  fluoric  acid  gas  ;  nor  has  it 
any  aftion  on  azote,  hydrogen,  carbone,  phofphorus,  or 
fulphur.  The  other  acids,  it  has  been  obferved,  are 
decompofed  by  one  or  other  of  thefe  combuftibles ;  and 
in  this  way  their  conftituent  parts  have  been  detefted. 
We  are  not  however  to  conclude  from  thence,  that  the 
fluoric  acid  is  a  fimple  fubftance.  On  the  contrary,  it 
would  be  more  analogous  to  other  fafts,  to  draw  the 
conclufion,  that  it  is  a  compound,  fimilar  to  the  other 
acids,  %vhofe  bafes  have  been  difcovered,  and  tliat  the 
bafe,  whatever  that  may  be,  has  fo  ftrong  an  attradlion 
for  oxygen  as  to  be  unfufceptlble  of  decompofition  by 
jSj  the  aftion  of  any  fubftances  yet  known. 
Combinej  ^.  When  this  gas  comes   in  conta£t  with  water  it  is 

with  water,  rapidly  abforbed,  and  in  confiderable  proportion.  In 
the  ftate  it  is  called  Jlitoric  acid.  The  fpeciiic  gravity  of 
this  acid  is  greater  than  that  of  water.  By  heat  the  gas 
is  almoft  entirely  expelled  from  the  water ;  and  when 
it  is  cooled  down  to  the  temperature  23°  it  freezes. 

6.  The  compounds  with  the  alkalies,  earths,  and  me- 
tallic oxides,  are  called  J/uates. 

7.  The  order  of  its  affinities  is  the  following  ; 

Lime, 

Barytes, 

Strontites, 

Magnefia, 

Potalh, 

Soda,  > 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Silica. 

Sect.  IX.  Of  Boracic  Acid, 

l.The  component  parts  of  boracic  acid  are  unknown. 
It  was  firil  difcovered  by  Homberg  in  1702,  who  gave 
it  the  name  of  narcotic  ot  fedalivefa/t.  The  fubftance 
called  borax  of  the  ihops  is  a  compound  of  this  acid  and 
foda. 

2.  The  procefs  for  obtaining  this  acid  is  the  follow- 
ing :  Diflblve  a  quantity  of-  this  fubftance  in  hot  water, 
and  filter  the  folution.  Gradually  pour  on  it  fulphuric 
acid,  till  the  liquor  acquires  a  flight  degree  of  acidity. 
The  fulphuric  acid  combines  with  the  foda  ;  and  the  bo- 
racic acid,  as  the  folution  cools,  is  precipitated  in  fmall, 
(hining  white  fcales.  To  purify  the  acid  thus  obtained, 
it  is  to  be  wafhed  with  cold  water,  which  removes  the 
more  foluble  falts  with  which  it  is  mixed. 

3.  Boracic  acid  is  in  the  form  of  filvery  white  hex- 
agonal fcaler,  which  have  a  greafy  feel,  and  fome  re- 
femblancc  to  fpermaceti.  It  has  a  fourilh  tafte,  which  af- 
terwards gives  the  fenfation  of  coolnefs.  It  has  no  fmell. 
It  changes  vegetable  blues  to  red.  In  the  fcaly  form,  the 
fpecific  gravity  is  1.479,  but  when  it  is  fufedjitis  1.803. 
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4.  When    expofcd    to   heat,  it   fiolhs  U]),  ivhich  is 
owing  to  the  feparation  of  the  water   of  cryttallizulion,  -^-v— ' 
and  affumes  the  form  of  a  vifcid  paile.      In  this  l\ate  it  is     „5''9 
known  by  the  name  of  calcined  borax.     When  it  is  ex-  j 

pofed  to  a  red  heat,  it  is  converted  into  a  hard,  tranfpa- 

rent  glafs,  which,  without  attrading  molthire  from  the 

air,  becomes  opaque  when  expofed  to  it,  but  it  remains     * 

unchanged  ;  for  when  it  is  re-dilVolved  in  warm  water, 

it  refumes  its  former  properties,  by  cooling  and  cryllal- 

lization  *.  *Fourcrey 

5.  Boracic  acid  has  very  little  attraflion  for  water ;  ^"""''f'^ 
boiling   water  only  dilTolves  about  a  50tli  part  of  its      ,j.' 
weight,  and  cold  water  much  lefs.     When  the  folution       j^j 

in  water  is  evaporated  in  clofe  vefTels,  part  of  the  acid  Of  water.  - 

rifes  in  the  ftate  of  vapour  along  with  the  water,  and 

cryftalUzes  in  the  receiver ;  but  when  the  whole  of  the 

water  is  diffipated,   the   procefs  flops  ;  fo  that  it  is  only 

by  means  of  it  that  tlie  acid  is  volatilized ;  otherwife 

it  is  perfeftly  fixed.     The   folution  in  water  has  little 

tafte,  but  it  reddens  the  tinfture  of  turnfole. 

6.  Neither  oxygen,  azotic,  nor  hydrogen  gafes,  pro- 
duce any  effeft  upon  it  ;  and  with  charcoal,  phofphorus, 
an'd  fulphur,  it  alio  remains  unchanged.  When  burnt 
with  phofphorus,  indeed,  there  is  left  behind  an  earthy, 
yellow  matter.  571 

7.  At  a  red  heat  it  drives  off  fome  of  the  acids  from  On  »f"I'" 
their  combinations,  even  thofe  acids  which   have  the 
ftronger  affinity  for  the  fame  fubflances   in   the  cold. 
Boracic  acid  has  fome  peculiar  aftion  v\ith  the  fulphuric, 

the  nitric,  and  oxymuriatlc  acids  ;  for  when  it  i?  heated 
with  thefe  acids,  it  deprives  them  of  a  portion  of  their 
oxygen  ;  but  the  changes  which  take  place  by  this  ac- 
tion have  not  been  diftinftly  afcertained  f .  \Ihid.i^.\%i^ 

8.  Fabroni  of  Florence  conliders  this  acid  as  a  modi- 
fication of  the  muriatic,  and  he  fuppofes  that  it  may  be 
entirely  formed  with  this  acid.  The  boracic  acid,  he 
farther  fuppofes,  is  probably  produced  by  this  modifica- 
tion of  the  muriatic  acid  in  the  water  of  the  lakes  of  Tuf- 
cany ;  but  the  fafts  on  which  this  opinion  is  founded, 

have  not  been  publiflied  J.  \Ibid.^.\z%. 

9.  The  boracic  acid  is  employed  in  chemiftry  not       57* 
direftly  as  an  inftrument  of  analyfis,  becaufe  its  affinities 

and  aftion  have  little  energy  compared  with  other  acids, 
but  to  difcover  its  peculiar  combinations  and  compounds. 
It  is  alfo  employed  in  the  arts,  as  in  foldering,  to  aflift 
the  fufion  of  metallic  fubftances.  It  is  of  great  impor- 
tance to  the  mineralogift,  in  promoting  the  fufion  of 
fublfances  under  the  blow-pipe.  573 

10.  The   compounds  which  boracic  acid  forms  with  C°'"f°""''** 
the  alkalies,  earths,  and  metallic  oxides,  are  diflinguiftied 

by  the  name  of  borates.  574 

11.  The  affinities  of  boracic  acid  are  the  following :  Affinities. 

Lime, 
Barytes, 
Strontites, 
Magnefia, 
Potaih, 
Soda, 
Ammonia, 
Glucina, 
Alumina, 
Zirconia, 
Water, 
Alcohol. 
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Sect.  X.  Of  Phosthoric  ^cid. 

? .  When  phofphorus  undergoes  combuflion  in  oxy- 
gen gas,  a  great  quantity  of  white  fumes  are  produced, 
v'hich  are  depofited  in  white  flakes.  Thefe  are  phof- 
phoric  acid  ;  io  that  it  is  a  compound  of  phofphorus 
and  oxygen. 

2.  The  pliofphoric  acid  was  firft  fliown  to  be  diRindl 
from  all  other  acids,  in  the  year  1743,  by  MargraafF. 
He  found  that  it  exifted  in  the  falts  Avhich  were  taken 
from  human  urine,  and  that  phofphorus  could  only  be 
obtained  from  this  acid  ;  as  well  as  that  it  could  be 
converted  into  phofphoric  acid.  This  acid  ivas  found  to 
exill  in  fome  vegetable  fubllances,  although  it  was  for- 
merly fuppofed  to  be  peculiar  to  animal  matters.  It 
was  difcovered  by  Scheele  and  Gahn  in  bones,  in  the 
year  1772.  Bergman,  Prouft,  and  Tenant,  detedled 
it  in  feveral  folTils  ;  and  Lavoifier  proved,  by  a  feries  of 
accurate  and  ingenious  experiments,  that  it  was  com- 
pofed  of  phofphorus  and  oxygen. 

3.  Phofphoric  acid  may  be  obtained,  not  only  by  the 
method  juli  mentioned,  but  alfo  by  tranfmitting  a  (Air- 
rent  of  oxygen  gas  through  phofphorus  melted  under 
water.  The  acid  as  it  is  formed,  combines  with  the 
water,  from  which  it  may  be  obtained  in  a  Hate  of 
purity  by  evaporation.  It  may  be  procured  alfo  by 
dropping  fmall  bits  of  phofphorus  into  nitric  acid  mo- 
derately heated.  An  effervefcence  takes  place,  and  ni- 
trous gas  is  evolved.  Phofphorus  combines  with  the 
oxygen,  and  forms  phofphoric  acid.  The  precaution  of 
adding  but  a  little  phofphorus  at  a  time,  and  of  apply- 
ing a  moderate  heat  to  the  acid,  fliould  be  carefully 
obferved.  The  liquid  is  then  evaporated,  and  the 
phofphoric  acid  remains  behind  in  the  folid  Hate.  The 
Tvater  that  may  be  combined  with  it  is  driven  off,  by 
expofing  it  to  a  red  heat. 

4.  In  this  flate  phofphoric  acid  is  a  tranfparent,  co- 
lourlefs,  folid  fubftance,  refembling  glafs,  known  under 
tke  name  o'i  phofphoric  glafs. 

The  fpeciflc  gravity  of  this  acid  varies,  according 
to  the  different  Hates  in  which  it  exifts.  In  the  li- 
quid flate  it  is  1.417  ;  in  the  dry  ftate  it  is  2.697  '■>  ^" 
the  ftate  of  glafs  2.8516.  It  changes  the  colour  of 
vegetable  blues  to  red  j  has  no  fmell,  but  a  very  acid 
tafte. 

5.  When  it  is  expofed  to  the  air,  it  attrafts  moif- 
ture,  and  is  converted  into  a  thick  vifcid  fluid,  like  oil. 
It  is  very  foluble  in  water.  When  in  the  form  of  dry 
flakes,  it  diffolves  in  a  fmall  quantity  of  this  liquid, 
producing  a  hilBng  noife  like  that  of  a  red-hot  iron 
plunped  into  water,  with  the  extrication  of  a  great 
quantity  of  heat.  In  the  flate  of  glafs  it  diiTolves 
more  flowly,  but  the  concentrated  liquid  phofphoric 
acid  unites  ivith  water  with  very  little  difengagement 
of  caloric. 

6.  Phofphoric  acid  being  fully  faturated  with  oxy- 
gen, has  no  aftion  whatever  on  oxygen  gas  ;  nor  is 
there  any  aftion  between  hydrogen  or  azotic  gafes, 
or  fulphur,  with  the  phofphoric  acid.  Charcoal  has 
no  effedl  on  phofphoric  acid  in  the  cold  ;  but  when 
they  are  expofed  together  to  a  red  heat,  the  phofpho- 
ric acid  is  decompofed  j  the  oxygen  combines  with 
the  carbone  of  the  charcoal,   forming    carbonic   acid, 


and  the  phofphorus  Is  fet  at  liberty.     This  is  the  pro-      Acids, 
cefs  already  defcribed  in  treating  of  phofphorus,  which         *' 
is  generally  employed  for  obtaining  that  fubftance.  S8« 

7.  Sulphuric    acid    has    no    atUon    on    phofphoric      *''"'" 
acid  J   but  when  the  two  acids  are  mixed  together  in 

the  liquid  ftate,  the  fiJphuric  acid,  on  account  of  its 
ftrong  affinity  for  water,  combines  with  the  water  in 
the  phofphoric  acid  j  and  if  heat  be  applied,  the  ful- 
phuric  acid  is  dilFipated,  and  the  phofphoric  acid  re- 
mains behind  In  the  ftate  of  a  tranfparent  vifcid  mat- 
ter, or  in  that  of  glafs.  Sulphurous  acid  is  fepa- 
rated  from  its  combinations  by  the  phofphoric  acid. 
Nitric  acid  feparates  the  phofphoric  from  its  com- 
binations.    Muriatic  acid  has  the  fame  effeft.  ,Si 

8.  The  component   parts  of  this  acid  have  ieen  ac-  Compofi- 
curately  afcertalned  by  Lavoifier,  and  it  confifts  of,  ''°"' 

60  oxygen, 
'  40  phofphorus. 
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9.  The  accuracy  of  our  information  with  regard  to  importance 
the  component  parts  and  properties  of  phofphoric  acid, 
renders  It  of  great  importance  In  many  chemical  opera- 
tions ;  and  if  it  could  be  obtained  with  lefs  difhculty 

and  expence,  its  ufes  might  be  extended  to  medicine 

and  the  arts.  584 

10.  It  combines  with  the  alkalies,  earths,  and  me- Compourdi. 
tallic  oxides,    and  forms  falts  which  are  denominated 
phofphates.  S^i 

1 1 .  The  following  is  the  order  of  its  affinities.  Affinities. 

Barytes, 
Strontltes, 
Lime, 
Potafti, 
Soda, 
\  Ammonia, 

Magnefia, 
ducina, 
Alumina, 
Zirconia, 
Metallic  oxides, 
Silica, 

Sect.  XI.  OfpHosfBoxovs  /^cio. 

1.  Phofphorous   acid    bears    the    fame   relation    to 
phofphoric     as    fulphurous     acid     does     to     fulphuric.       ,5* 

It  Is  combined  wth  oxygen  in  the  fmaller  proper- rormation- 
tlon.  This  was  demonftrated  by  Lavoifier  in  1777, 
when  he  pointed  out  the  difference  between  the 
produfl;  from  the  flow  or  rapid  combuflion  of  phofpho- 
rus. It  Is  obtained  by  the  flow  combuftion  of  phof- 
phorus at  the  common  temperature  of  the  air.  If  phof- 
phorus, in  fmall  pieces,  be  expofed  to  the  air  in  a  glafs 
funnel  placed  in  a  bottle,  it  attrafts  the  oxygen  and 
moitlure  from  the  atmofphere,  and  runs  down  into 
the  bottle.  This  is  the  phofphorous  acid.  By  this 
procefs,  about  three  times  the  weight  of  the  phofpho- 
rus is  obtained.  5S7 

2.  It   is  then   in  the  form   of  a  white  thick  liquid,  Prope^tie^ 
adhering  to  the  fides  of  the  vefl'cl.     It  varies  In  con- 
iiftence  according  to  the  ftate  of  the  air.     Its  fpecific 
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gravity  IS  not  kBO\-n.  It  has  an  acid,  pungent  tafle, 
not  diftercnt  from  pholphoiic  acid.  It  alio  reddens 
vegetable  blue  colours. 

2.  Phofphoious  acid  is  not  altered  by  light. 
When  expofed  to  heat  in  a  retort,  part  of  the  water 
combined  with  it  is  iirll  driven  off;  and  when  it  is  con- 
centrated, bubbles  of  air  fuddenly  rife  to  the  furface, 
and  colleiil  in  the  fomi  of  white  fmoke,  and  fometimes 
intlarae,  if  there  be  any  air  in  the  appar.atus.  If  the 
experiment  be  made  in  an  open  veflcl,  each  bubble  of 
air,  when  it  comes  to  the  furface,  produces  a  vivid  de- 
flagration, and  diffules  the  odour  of  pbolphorated  hy- 
drogen gas.  This  inflammable  gas  continues  to  be 
evolved  for  a  long  time,  and  when  the  aiilion  ccafes, 
phofphoric  acid  only  remains  behhid.  It  ought  to  be 
obferved,  that  the  phofphorated  hydrogen  gas  is  not 
difengaged  till  the  phofphorous  acid  is  concentrated  and 
brought  to  a  high  temperature,  Avhich  feems  to  prove 
that  the  phofphorus  which  is  not  faturated  with  oxy- 
gen, ilrongly  adheres  to  it. 

4.  There  is  little  attraAion  between  oxygen  and 
phofphorous  acid,  which  feems  to  be  owing  to  the 
great  affinity  between  phofphorus  and  phofphoric  acid. 
It  abforbs,  however,  very  llowly,  a  fmall  quantity  of 
oxygen  •,  and  even  after  long  boiling,  it  is  not  com- 
pletely converted  into  phofphoric  acid. 

5.  Hydrogen  gas  has  no  aftion  on  phofphorous  acid  ; 
but  this  acid  is  decompofed  at  a  red  heat,  by  means  of 
charcoal,  which  feparates  from  it  a  greater  quantity 
of  phsfphorus  than  from  phofphoric  acid.  There  is  no 
aftion  between  thefe  bodies  in  the  cold.  Sulphur  has 
no  aSion  on  this  acid  at  the  ordinary  temperature  of 
the  atmofphere,  and  they  cannot  be  combined  by 
means  of  heat,  becaufe  the  phofphorus  is  diffipated 
betore  it  unites  with  the  fulphur. 

6.  There  is  no  aftion  between  phofphorous  acid  and 
fulphuric  acid  in  the  cold  ;  but  when  they  are  heated 
together  to  the  boiling  temperature,  the  phofphorous 
acid  deprives  the  fulphuric  of  part  of  its  oxygen,  and 
is  converted  into  phofphoric  acid,  while  part  of  the  ful- 
phuric acid  thus  decompofed,  is  difengaged  in  the 
ftate  of  fulphurous  acid  gas.  Phofphorous  acid  pro- 
duces a  fimilar  effeft  on  nitric  acid.  The  phofphorus 
is  converted  into  phofphoric  acid,  and  part  of  the  ni- 
tric acid  is  converted  into  nitrous  gas, 

"J.  This  acid  is  compofed  of  the  fame  conftituent 
parts  as  the  phofphoric,  and  is  confidered  by  fome  as 
the  phofphoric  acid  holding  in  folutjon  a  fmall  quanti- 
ty of  phofphorus  *. 

8.  Phofphorous  acid  fom'.s  compounds  with  alkalies, 
earths,  and  metallic  oxides,  wh.ich  are  known  under 
the  name  of  phofphites. 

9.  The  order  of  its  affinities  is  the  following. 

Lime, 

Barytes, 

Strontites, 

Poiafti, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Metallic  oxid«s. 
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Sect.  XII.  Of  CAknome  u^cid. 


I-  When  a  piece  of  charcoal,  in  a  ftate  of  ignition, 
is  plunged  into  a  jar  ot  oxygen  gas,  it  burns  with  great 
brilliancy  ;  and  after  the  combuftion  has  ceafed,  the  .^ot 
air  in  the  vellcl  is  totally  changed.  If  a  httle  water  is  Foriuation. 
introduced  into  the  jar,  and  agitated,  the  air  combines 
with  it ;  and  this  water,  when  exanrined,  exhibits 
acid  properties.  This  is  carbonic  acid.  It  is  formed 
by  the  combination  of  carbone  and  oxygen.  This  is 
one  of  the  moll  important  acids,  both  on  account  of 
its  numerous  combinations,  and  alio  on  account  of  the 
difcovery  of  it  haiang  occalioned  a  total  revolution  in 
chemical  fcience. 

2.  It  was  regarded  by  the  ancients,  on  account  of 
the  noxious  cffefts  which  it  produced,  as  a  pellilential 
vapour,  and   they  gave  it  the  name  oi  fpiritus  Icthalis.       535 
Paracelfus  and  Van  Helmont  confidered  it  as  a  peculiar  Names, 
matter,  to  which  they  gave  the  name,  fpiritiis  fijlve- 

Jlris,  or  gas.  Hales,  although  he  confidered  it  merely 
as   contaminated  air,  diftinguidied   it  by  the  name  of 

Ji^ed  air,  becaufe  it  entered  into  the  compofition  of 
many  bodies.  Dr  Black  dcinonllrated,  that  it  is  a 
peculiar  fubftance,  different  from  the  air  (  that  lime, 
magnefia,  and  the  alkalies,  were  deprived  of  their 
caullicity,  by  being  combined  with  this  air,  and  there- 
fore he  gave  it  the  name  ol  fixed  air.  It  was  after- 
wards found  by  the  experiments  of  Keir  and  Bergman, 
to  be  an  acid,  and  hence  Bergman  gave  it  the  name 
of  aerial  acid.  The  nature  and  properties  of  this  acid 
ivere  inveftigated  by  many  chemical  philolophers,  and 
from  them  it  received  various  names,  as  mephitic  acid, 
calcareous  or  cretaceous  acid,  thus  diftinguifhed  from 
its  effedls,  or  from  the  fubftances  from  which  it  was 
obtained.  In  the  prefent  chemical  nomenclature  it 
has  the  name  of  carbonic  acid,  from  its  bafe  carbone. 

3.  For  fome  time  after  the  difcovery  of  the  differ- At  firft  fup- 
ence  between  carbonic  acid  and  common  air,  and  its  pofej  fi.-n . 
properties  as  an  acid,  it  was  confidered  by  many  as  a  P'*-  ' 
fimple  elementary  fubftance,  and    it  was   regarded    as 

the  acidifying  prhiciple.  In  the  progrefs  of  inveftica- 
tion  it  was  found  to  be  a  compound  fubftance,  and 
that  oxygen  was  one  of  its  conftituent  parts,  and  it  \vas 
generally  believed  that  phlogifton  conftituted  the  other. 
When  hydrogen  was  fubllituted  for  phlogifton,  it  was 
fuppofed  that  oxygen  and  hydrogen  conftituted  c^ar- 
bonic  acki.  The  difcovery  of  Mr  Cavendidi,  proved 
that  water,  not  carbonic  acid,  was  the  product  of 
the  combination  of  oxygen  and  hydrogen.  But  the 
experiments  of  Lavoilier  have  eftabliflied  the  fadl,  and 
placed  it  beyond  difpute.  He  demonftrated  that  the 
weight  of  the  carbonic  acid  which  was  obtained,  was 
exaftly  equal  to  the  quantitjjpf  the  oxygen  and  char- 
coal'-vvhich  had  difappeared. 

4.  Carbonic  acid  may  be  obtained  by  taking  a  quan^  Method  ot 
tity  of  chalk  or  limeftone,  or  marble,  and  reducing  obtaining, 
them  to  a  coarfe  powder.      Introduce  it  into  a  matrafs, 

pour  over  it  a  quantity  of  diluted  fulphuric  or  nitric 
acids  ;  a  violent  effervefcence  takes  place,  carbonic 
acid  gas  is  difengaged,  which  paffes  over,  and  may  be 
received  in  veffels  in  the  ufual  way.  The  chemical 
aftion  that  takes  place  in  this  change  muft  be  obvious.  *■ 
The  affinity  of  the  fulphuric  acid  for  the  lime  is  ftrong- 
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er  tlian  tliat  of  tlic  carbonic  acid,  which  is  previoufly 
in  combination  with  it ;  the  fulphuric  acid,  therefore, 
feizcs  the  lime,  and  tlie  carbonic  acid  is  difengaged  in 
the  flate  of  gas. 

5.  Carbonic  acid  thus  obtained  in  the  ftate  of  gas, 
is  an  invifible,  elaftic  fluid.  Its  fpecific  gra^^ty  is 
0.0018.  One  hundred  cubic  inches  of  it  weigh  46.5 
grs.  It  is  nearly  double  the  weight  of  common  air. 
It  has  no  fmell  ;  it  is  totally  unfit  for  refpiration,  and 
equally  fo  for  fupporting  combullion.  It  reddens  the 
tinfture  of  turnfole,  which  has  its  blue  colour  rellored 
on  being  expofed  to  the  air,  by  the  ieparation  of  the 
acid. 

6.  Water  abforbs  a  confiderable  proportion  of  this 
acid,  which  is  increafed  by  agitation.  At  the  tempe- 
rature of  41''  water  abforbs  its  own  bulk.  When  arti- 
ficial preflure  is  employed,  the  quantity  of  gas  abforb- 
ed  inay  be  greatly  increafed.     It  is  in  this  way  that 

,  what  are  called  the  aerated  alkaline  \vaters  are  pre- 
pared, fome  of  which,  it  is  faid,  contain  no  lefs  than 
three  times  their  bulk  of  the  gas.  Water  impregnated 
with  this  gas,  acquires  an  acidulous  talle,  and  when 
poured  from  one  velTel  to  another,  has  a  fparkling  ap- 
pearance. When  water  impregnated  \nth  this  acid  is 
expofed  to  the  air,  it  foon  difappears.  The  air  of  the 
atmofphere  attrafts  it  from  the  water,  having  a  ftronger 
athnity  for  it  than  the  \vater. 

When  water  containing  this  gas  is  raifed  to  the  boil- 
ing temperature,  the  whole  is  driven  off;  and  if  wa- 
ter  impregnated   with  it  be  expofed  to  the  temperature 
of  3  2°,    the  whole  of   the  gas    feparates    during  the 
(foi        freezing. 
Kot  altered      7.  Carbonic  acid  undergoes  no  change  by  the  aftion 
by  light  or  of  light.      It  is  not  changed  by  the  adion  of  heat  in 
'"^''*"  clofe    velTels,    or    by    palling    it    through    a    red-hot 

6oi        tube. 
Attrat^ed        S.  There  is  no  aftion  between  this  gas  and  oxygen. 
by  the  air.  Expofed  to  the  air  of  the  atmofphere,  it  is  gradually 
diflipated.     The  air  of  the  atmofphere  generally  con- 
tains from  .01  to  .02  parts  of  this  gas. 

9.  There  is  no  aflion  between  this  acid  and  azote. 
Charcoal  has  no  chemical  aftion  on  carbonic  acid  ; 
but  when  it  is  heated,  it  has  the  property  of  abforbing 
and  condenfing  within  its  pores  the  carbonic  acid  ;  but 
the  acid  is  feparated  by  plunging  the  charcoal  under 
water. 

10.  Phofphorus  has  no  aflion  on  carbonic  acid  ;  but 
by  the  aid  of  compound  affinity,  phofphorus  can  de- 
compofe  it. 

I ! .   Sulphur  has  ftill    lefs    aftion  on  carbonic  acid 

than    phofphorus.       It    is    faid,    indeed,    that   a  fmall 

quantity  of  fulphur  is  diffolved  by  this  gas  by  means 

of  heat,  w-hich  gives  it  partly  the  fetid  odour  of  ful- 

S04       phurated  hydrogen  gas. 

Diminilhes        |2.  Carbonic  acid  gas  mixed  with  carbonated,  phof- 

corar.ufti-     p}ioratcd,  and  fulphurated  hydrogen  gafes,  dirainithes 

g  '  the  combulHbility  of  thefe  inflammable  gafes. 

Compounds.  13.  The  carbonic  acid  combines  with  the  alkalies, 
fome  of  the  earths,  and  metallic  oxides,  forming  com- 
pounds known  by  the  name  of  carbonates. 

14.  The  following  is  the  order  of  the  affinities  of 
this  acid. 

Barytes, 

Strontites, 

JLiiae, 
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Potafh, 
Soda, 

Magnefia, 
Ammonia, 
Glucina, 
Zirconia, 
Metallic  oxides. 


Acids. 


15.  Carbonic  acid  exifls  in  great  abundance  in  na-Verv  abun- 
ture<     It  is  produced  during  the  procefl'es  of  combuf-dant. 
tion  and  refpiration,  and  the  fermentation  of  vegetable 
matters.     Hence  it  is  found  in  pits  and  caverns,  where 
there  is  a  flagnation  of  the  air,  and  being  fpecifically 
heavier  than  common  air,    it  remains   at  the  bottom. 
This  is  the  reafon  wiiy  fmall  quadrupeds,  as  dogs,  are 
inllantly  fuffocated,  becaufe  they   refpire  only  this  gas, 
when  they  enter  places  where  it  is  accumulated.     This 
has  been  long  obferved  in  the  celebrated  Grotto  dell  Ca- 
ni  in  Italy,  where  dogs  are  inllantly  futfocated  j  while 
men,  whofe  heads  are  in  the  rtratum  of  common  air 
near  the  top  of  the  cavern,  receive  no  injury.     Men  ^'ztaX  effeiU- 
have  been  fuddenly  killed  by  going  down  into  large  produced 
vats,    in  which  the  procefs  of  fermentation  had  been^y  ■'• 
carried  on.     In  confequence  of  the  greater  fpecific  gra- 
vity of  the  carbonic  acid  gas,  and  the  great  quantity 
generated  during  the  procefs,   when  the  fermented  li- 
quor is  drawn  off,  it  fmks  to  the  bottom  of  the  velfel, 
and  there  remains  till  it  is  dilplaced  by  a  denfer  fluid, 
or  flowly  attratfed  by  the  air.      Similar  accidents  have 
happened    to    perfons    going  do;vn  into  pits  or  well? 
which  have  been  long  fhut  up,  and  where  the  air  has 
been  long  Ifagnant.     It  is  by  refpiring  this  gas  that 
perfons  are  fuffocated  who  have  been  expofed  to  the 
fumes  of    burning  charcoal    in  clofe  places.     During 
the  combuftion  of  the  charcoal,  the  carbone  combines 
with  the  oxygen  of  the  atmofphere  j  carbonic   acid  is       g 
formed,    which   foon    fills    the    apartment.       In  thefe  ivi.  d^  of 
cafes,  where  life  is  not  totally  extinguiftied,    the  bell  recovery, 
method  of  recovery  is  faid  to  be,  to  dafh  cold  water 
on  the  head  and  body  ;  a  praftice  which  is  commonly 
obferved  in  accidents  of  this  kind,  in   northern  coun- 
tries, where  charcoal  is  bunit  in  clofe  apartments. 
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1.  This  acid,  and  the  four  following,  have  metallic pj^^  n,e,jj. 
fubflances    for    their    bafe.      Moft   metallic  fubftanceslic  acids, 
combine  with  oxygen  in  different   proportions,   and  the 
compounds  formed  with  thefe  fubllances  and  oxygen, 

are  denominated  oxides,  becaufe  they  poffefs  no  acid 
properties  •,  but  fome  of  the  metals  combine  with  oxy- 
gen in  greater  proportion,  which  gives  them  the  cha- 
rafterillic  properties  of  acid  fubflances. 

2.  The  metallic  fubllance  arfenic,  combines  with 
oxygen  in  two  proportions ;  the  firfl,  which  is  ufually 
called  the  white  oxide  of  arfenic,  has  been  denominated 
by  Foiucroy,  the  arfenious  acid.  Macquer  difcovered 
fome  of  the  combinations  of  arfenic  acid,  previous  to 
the  year  1746;  for  he  ffiews  that  a  mixture  of  white 
oxide  of  arfenic  and  nitre,   fubje£led  to  the  aflion  of  a 

ilrong  fire,   yields   a  neutral  fait,  to  which  he  gave  the  ( 

name  of  the  neutral  frilt  of  arferiic.  But  it  was  by  the 
invelligation  of  Scheele  in  1775  that  its  properties  were 
fuUy  known.  g,, 

3.  The  procefs  for  obtaining  it  which  was  poiiited  Procefs  for 
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out  by  Scheele,  is  the  following.  T;ike  three  parts  of 
the  white  o.xide  of  arfenic,  and  diflolve  it  in  feven 
parts  of  muriatic  acid.  Add  five  parts  of  nitric 
acid  to  the  folution,  and  dillil  it  to  drynefs.  The  arfe- 
nic acid  remains  behind.  It  may  alfo  be  procured  by 
diflblving  the  white  oxide  in  liquid  oxymuriatic  acid, 
or  by  making  a  ftream  of  oxymuriatic  acid  gas  pafs 
through  a  folution  of  the  white  oxide  of  arfenic.  The 
chemical  aftion  ivhich  takes  place  in  thefe  proceffes, 
is  the  union  of  the  arfenic  with  an  additional  portion 
of  oxygen,  which  it  derives  from  the  nitric  acid,  the 
liquid  o.xymuriatic,  or  the  oxymuriatic  acid  gas. 

4.  By  whatever  procefs  it  is  obtained,  the  arfenic 
acid  which  is  not  cryftallized  has  an  acid,  cauftic,  and 
jnetalllc  talle.  It  reddens  the  fyrup  of  violets,  and 
its  fpecific  gravity  is  3.91.  When  it  is  expofed  to  a 
ftrong  heat  in  a  retort  or  crucible,  it  fufes,  attacks  the 
glafs  of  the  retort,  or  the  earth  of  the  crucible  ;  it  re- 
mains tranfparent  and  pure  at  a  high  temperature,  gives 
out  a  little  oxygen,  and  is  partly  converted  into  white 
oxide. 

5.  Expofed  to  the  air,  it  attra<?ts  the  moiikire  from 
it,  and  abforbs  two  thirds  of  its  o^vn  weight  of  water 
from  the  atmofphere,  which  is  fufficient  to  hold  it  in  fo- 
lution. 

6.  The  arfenic  acid  is  much  more  foluble  in  water' 
than  the  white  oxide.  Three  or  four  parts  of  ivater  are 
fufficient  to  dilTolve  it.  When  it  is  evaporated,  it  af- 
fumes  a  thick  confidence  like  honey. 

7.  Combufilble  fubliances  decorapofe  arfenic  acid, 
by  depriving  it  of  part  of  its  oxygen,  and  converting 
it  into  the  white  oxide.  Hydrogen  gas  mixed  with  a 
folution  of  this  acid,  has  the  property  of  precipitating 
it.  Charcoal,  phofphorus,  and  fulphur  produce  a  fimi- 
lar  effeft.  Expofed  in  a  retort  to  heat  with  charcoal ; 
the  charcoal  is  inflamed,  and  the  arfenic  acid  is  redu- 
ced to  the  metallic  ftate.  Sulphur  heated  with  arfenic 
acid,  is  partly  converted  into  fulphurous  acid  gas,  and 
partly  fublimed  into  the  red  fulphuret  of  arfenic.  When 
heated  with  phofphorus,  part  of  the  phofphorus  is  con- 
verted into  phofphoric  acid,  and  the  arfenic,  reduced  to 
the  metallic  ftate,  unites  with  another  part  of  the  phof- 
phorus, ivith  which  it  forms  a  phofphuret  of  arfenic, 
which  fublimes. 

8.  The  arfenic  acid  is  compofed  of  the  white  oxide 
of  arfenic  and  oxygen.  The  proportions  of  its  confti- 
tuent  parts,  according  to  the  experiments  of  Prouft,  are 

6^  arfenic, 
35  oxygen. 


Compounds..    9.  The  compounds   ^vhich  arfenic  acid    forms  with 
alkalies,  earths,  and  fome  metallic  o.xides,  are  known 
^'7.        by  the  name  of  ar/^«/fl/^j-. 

10.  The  order  ©f  its  affinities  is  the  following  : 
Lime, 
Barytes, 
Strontites, 
Magnefia, 
Potafh, 
Soda, 
Ammonia, 
Glucina, 
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1.  In  the  year  1781,   Scheele  and  Bergman,  in  in- Hiftory. 
veftigating  the  nature  of  a  heavy  ftone  (called  tungftcn 

by  the  Swedes),  difcovered  that  it  is  compofed  of  lime 
combined  with  a  peculiar  acid.  Their  difcovcry  was 
afterwards  confirmed  by  fcveral  cliemifls,  and  particu- 
larly by  the  experiments  of  the  D'Elhuyarts,  who  dc- 
tefted  the  fame  acid  in  the  mineral  called  wolfram.  ^ 

2.  This  acid  always  exifts  in   combination  with  lime  Methods  of 
and  iron.      It  may  be  obtained  by  reducing  the  formerobtaiiiing. 
to  a  fine  powder,  and  treating  it  with  nitric  or  muriatic 

acids,  which  unite  with  the  Ume,  and  then  by  alkalies, 
which  dilfolve  the  acid.  The  alkaline  folution  is  to 
be  precipitated  by  the  nitric  or  muriatic  acid  j  the  pre- 
cipitate is  to  be  carefully  wafhed  and  dried,  which  is 
the  tungftic  acid  in  the  folid  ftate.  gjo 

3.  Tungftic  acid   thus  prepared,  is  in  the   form  of  Properties, 
a  ^vhIte  powder,  which  has  an  acid  and  metallic  tafle  ; 
changes  the  colour  of  vegetable  blues  into  red  ;  and  has 

a  fpeciiic    granty    according    to    Bergman,   equal  to      6i\ 

3.600.     H<;ated  under  the  blow-pipe,  this  tungftic  acid  '^<^'on&f 

becomes  firft  yellow,  then  brown,  and  at  laft  black  ;  it        " 

affords  no  fmoke,  pjid  gives  no  fign  of  fufion.     When  it 

is  calcined  for  fome  time  in  a  crucible,  it  is  deprived  of 

the  property  of  diflblving  in  water.  gji 

4.  Expofed  to  the  air,  it  fuffers  no  change.      It  is  Of  water. 
foluble  in  20  parts  of  boiling  water,  but  it  is  partially 
feparated  on  cooling.     This  folution  has  an   acid  tafte, 

and  reddens  the  tinflure  of  turnfole.  Heated  with 
charcoal,  it  is  reduced,  but  with  difficulty,  to  the  metal- 
lic ftate.  With  fulphur  and  phofphorus  it  becomes  of 
a  gray  colour,  but  without  reduftion.  , 

5.  The  acids  do  not  dilfolve  the  tungilic  acid  in  the  of  acids, 
form  of  white  powder,  but  they  change  completely  its 
properties.     The  fulphuric  acid  changes  it  to  a  blue, 

and  the  nitric  and  muriatic  acids  convert  it  into  a  fine 
yellow  colour.  In  this  ftate  it  has  loft  Its  tafte  and 
lolubllity,  has  become  fpecitically  heavier,  and  has  ac- 
quired the  property  of  forming  falls  with  the  fame  bafes 
dlftlntlly  different  from  thofe  formed  wtli  what  was 
called  the  white  acid.  The  Spanilh  chemifts  D'Elhuv- 
arts,  confider  the  latter  as  an  acidulous  triple  fait,  and 
yellow  oxide  as  real  tungftic  acid. 

6.  Vauquelin  and  Hecht,  who  inftituted  a  fet  of  ex- 
periments on  thefe  oxides,  as  they  propofe  to  denomi- 
nate them,  obtained  the  fame  refults.     They  confider 

the  tungftic  acid  of  Scheele  as  a  triple  fait,  which  has      g, . 
retained  a  portion  of  the  acid  by  which  it  was  precipi-  Only  an 
tated  in  its  compofition,  and  when  the  oxide  of  tungftcnoxiUf. 
is   pure.  It    poffefles  none  of  the  properties  which  are 
admitted  and  acknowledged  as  the  charafteriitlcs  of  the 
acids,  but  that  it  has  a  ftrong  tendency  to  form  triple 
combinations.  In  which  only  It  e.xhibits  acid  properties. 
The    compounds  which  it    forms    ivith    the    alkalies, 
earths,  and   metallic  oxides,   are  a   fpecies  of  neutral 
falts  •,  but  the  chemical  combination  is  not  fully  com- 
pleted to  hide  the  alkaline  properties  of  the  fonner  *. »  four,  di 
In  forming  thefe  compounds,  it  Is  the  only  property  in  Minn,  N* 
which  it  agrees  with  the   acids.     The  compounds  arc  "'"■  P-  **• 
denominated  tungftates.  *'n  t 

7.  The  order  of  its  affinities  is  the  folloivlng  :  ^jj 

Lime,  A(linitii^5. 

Barytes, 

Strontiter, 
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Strontites, 

Magnefia, 

Potalh, 

Soda, 

Ammonia, 

Gluclna, 

Alumina, 

Zirconia. 

Sect.  XV.  OfMoirsDic  Aan. 

1 .  This  acid  was  difcovered  by  Scheele  in  the  year 
1778.  It  is  a  compound  of  the  metallic  fubftance 
molybdena  and  oxygen.  Scheele  fuppofed  that  it  ex- 
illed  in  the  mineral  from  which  he  obtained  it,  and 
that  this  mineral  ivas  a  compoimd  of  the  acid,  fulphur 
and  iron.  The  experiments  of  later  chemirts  have 
fhown  that  the  acid  is  formed  in  the  procefs  of  prepar- 
ing it,  by  the  metal  combining  with  oxygen. 

2.  There  are  various  proceffes  for  the  preparation  of 
this  acid. 

a.  Scheele  found  that  by  treating  a  little  of  the  ful- 
phuret  of  molybdena  (fulphur  combined  with  the  me- 
tal) on  a  filver  plate,  the  white  fumes  which  exhaled 
from  it,  adhered  to  the  plate  in  form  of  a  fniall  fcale  of 
a  brilliant  yellowilh  white  colour,  ^vhich  was  the  true 
molybdic  acid.  But  a  very  fmall  quantity  can  only 
be  obtained  in  this  way. 

b.  Another  procefs  is  by  means  of  nitric  acid.  On 
one  part  of  fulphuret  of  molybdena  in  powder,  pour 
five  parts  of  nitric  acid,  and  dillil  it  to  drynefs.  The 
fame  procefs  is  repeated  three  or  four  times.  The  dry 
reliduum  is  a  wliite  powder,  which  is  the  molybdic 
acid  mixed  v\-ith  the  fulphuric  acid,  which  is  alfo  form- 
ed during  the  procefs  with  the  nitric  acid.  The  ful- 
phuric acid  ihay  be  walhed  oif  with  hot  water,  and  the 
molybdic  acid  remains  behind  in  a  ftate  of  purity. 

c.  It  may  be  alfo  prepared  by  projefting  into  a  red- 
hot  crucible  three  parts  of  nitrate  of  potafh,  and  one 
part  of  fulphuret  oi  molybdena  reduced  to  fine  powder 
and  well  mixed  together.  A  red  mafs  remains  after 
the  detonation  compofed  of  the  oxide  of  iron,  of  the 
fulphate  of  potalh,  and  the  molybdate  of  potafh.  By 
throwing  the  mafs  into  water,  the  two  falts  are  diflblved, 
and  the  oxide  of  iron  is  precipitated.  Evaporate  the 
folution  to  obtain  the  fulphate  of  potafli,  and  drop  in- 
to the  liquid  which  refufes  to  cryftallize,  and  which 
fiiould  be  diluted  viith  water,  fulphuric  acid,  till  there 
is  no  farther  precipitation.  The  precipitate  is  molybdic 
acid,  but  not  in  a  ftate  of  perfeft  purity  ;  for  it  is  com- 
bined with  a  certain  portion  of  potalh. 

9.  Molybdic  acid  prepared  in  this  manner,  and 
fufhciently  purified,  is  a  white  powder  of  a  (harp  me- 
talhc  tafte.  According  to  Bergman,  the  fpecific  gra- 
vity is  3.4. 

4.  When  heated  in  a  large  glafs  retort,  it  yields  a 
little  fulphurous  acid.  But  when  it  is  expofed  to  a 
ftrong  heat  in  a  clofe  velTel,  it  fufes,  attaches  itfelf 
to  the  fides  of  the  veflel,  and  cryliallizes  on  cooling  in 
rays  going  out  from  a  centre.  But  if  at  the  moment 
the  acid  is  in  fufion  the  veflel  be  uncovered,  it  rifes  in- 
to a  white  fmoke  by  contaft  with  air,  and  this  vapour 
attaches  itfelf  to  cold  bodies  in  form  of  brilliant  fcales 
of  a  golden-yellow  colour. 

It  is  readily  foluble  in  ^varm  water.  One  part  of 
the  acid  reqiures  about   500  grs.   the  folution  is  of  a 


yellow  colour,  has  little  fmcll,  and  reddens  litmus  pa-     Acidj. 
per.  _     _  ^-—v ' 

5.  Molybdic  acid  is  decompofed  by  charcoal,  withQj-  ;'^       , 
the  affiftauce  of  heat  j    it  is   alfo  decompofed  by  ful- and  ful- 
phur, with  tlie  extrication  of  fulphurous  acid,  and  the  phur. 
formation  of  fulphuret  of  molybdena.  g 

6.  The  concentrated   fulphuric  acid  dilTolves  a  con- Of  acids, 
fiderable  quantity   of  molybdic  acid,  with  the  aid  of 

heat.      The  folution   on    cooling  becomes  of  a  violet 
blue  colour,  which  difappears  when  it  is  heated.     The 
muriatic  acid   dilTolves    a    confiderable    proportion   by 
boiling.      When  this    folution    is  dillilled  to  drynefs,  *-''^'''- 
one  part  of  the  acid  is  fublimed,  of  a  blue  and  white    7" 
colour.     The  nitric  acid  has  no  effeift  whatever*.  (,,.     ^' 

7.  Molybdic    acid    combines    readily  with    the    al-CompoiniJ«r- 
kaline    and    earthy  bafes,    which    have    the    name   of 
mo/ybdates. 

8.  This  acid  has  not  been  applied  to  any  ufe. 


Sect.  XVI.    OfCaROMic  Acid. 


«3S 


1.  This  acid  was   difcovered   by  Vauquelin  in    the  Difcevery, 
year  1797.     It  has  only  been  found  in  fmall  quantity, 

in  combination  with  lead  or  iron.  ^,5 

2.  Chromic  acid  may  be  obtained  by  boiling  the  red  Prepera. 
lead  ore  of  Siberia  in   a  folution  of  carbonate  of  potalh, ''O"- 
and  precipitating  it  by  means  of  another  acid,  which 

has  a  ftronger  attraftion  for  the  potalh.  A  red  or 
yellow  orange  powder  falls  to  the  bottom,  which  is 
chromic  acid. 

3.  It  has  an  acrid  and  peculiar  metallic  tafte,  more 
perceptible  than  any  other  metallic  acid. 

4.  When  expofed  to  the  aftion  of  light  and  caloric, 
in  open  veflels,  it  affumes  a  green  colour  j  but  in  clofe 
veffels,  it  gives  out  pure  oxygen  gas,  and  lofing  its  acid 
properties  it  returns  to  the  ftate  of  green  oxide.  This 
is  the  oitly  metallic  acid,  which  by  the  aftion  of  caloric, 
eaiily  parts  with  its  oxygen.  g,. 

5.  Strongly  heated  ^vilh  charcoal,  chromic  acid  be-  Adlion  of 
comes  black,  and  is  eaiily  reduced  to  the  metallic  ftate  charcoal, 
without   fufion.      It  is  probable  alio,  that  it    may  be 
decompofed  with  equal  facility  by  hydrogen,  phofpho- 

rus,  and  fulphur.  ^,| 

6.  Chromic  acid  is  foluble  in  water,  and  cryftallizes  Water, 
by   cooling  and  evaporation,  in  prifms  of  a  ruby  red 

ColoiU".  639 

7.  The  muriatic  acid  by  diftillation  with  a  moderate  Muriatic 
heat  with  the  chromic  acid,  pafles  to  the  ftate  of  oxy-  ^'^'"' 
muriatic  acid,  and  the  mixture  acquires  the  property  of 
dilTolving  gold.     In  this  refpeft  it  refembles  the  nitric 

acid,  and  it  is  the  only  metallic  acid  which  is  diHin- 
guiflied  by  this  property.  g^o 

8.  The  chromic   acid  combines  readily  with  the  al.  Compounds 
kalies,    and    has   the  peculiar   property   of  giving  an 

orange  colour  to  the  cryftals :  from  this  it  derived  its 
name.     The  compounds  are  called  chrotnates,  g 

9.  The  chromic   acid,  from  its  peculiar  colour,  and  ufes. 
the  beautiful  colours  which  it  communicates  to  other 
bodies,  promifes  to  be  ufefiil  in  painting  on  porcelain 
and  glafs,  or  even  in  dyeing. 


Sect.  XVII.  O/Colvmbic  Acid. 


6^2 


I.  The  laft  of   the  metallic  acids  is  the  columbic, Bifcoverf, 
which  was  difcovered  by  Mr  Hatchet  in  1801.     In 

the 
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Acids,  the  ore  from  which  it  was  extracted,  it  is  combined 
with  oxide  of  iron,  from  which  it  was  feparated,  by 
expofing  it  to  a  ftrong  red  heat,  witli  five  times  its 
weight  of  carbonate  of  potafli.  The  alkali  combined 
with  part  of  tlie  acid,  and  from  this  it  was  feparated  by 
water.  By  repeatedly  filling  the  relidaum  '.vith  potalh, 
he  feparated  the  whole  of  the  acid  from  the  iron, 
which  latter  combined  with  muriatic  acid  that  was 
added  to  it.  By  treating  the  alkaline  fohition  with 
nitric  acid,  a  precipitate  of  a  white,  flaky,  infoluble 
fubllance  was  obtained.     This  is  the  columbic  acid. 

?.  It  is  of  a  pure  white  colour,  but  not  very  heavy, 
and  has  fcarcely  any  perceptible  tafte  5  it  is  not  foluble 
in  boiling  water.  When  fome  of  the  poivder  is  placed 
upon  litmus  paper,  moilfened  with  dillilled  water,  the 
paper  in  a  few  minutes  becomes  red.  WTien  expofed 
to  the  blow-pipe,  it  is  not  fufible,  but  only  becomes  of 
a  lefs  brilliant  ^vhite. 

3.  It  is  diflblved  in  boiling  fulphuric  acid,  and 
forms  a  tranfparent  colourlefs  folution,  which  is  only 
permanent  while  the  acid  is  in  a  concentrated  ftate  ; 
for  if  it  be  diluted  %vith  water,  it  aflumes  a  milky  ap- 
pearance ;  a  white  precipitate  is  depofited,  which,  as 
it  dries  on  the  filter,  changes  when  completely  dry  to 
a  browmilh  gray.  It  is  then  infoluble  in  water,  has  no 
tafte,  is  femitranfparent,  and  breaks  with  a  glofTy,  vi- 
treous frafture.  This  compound  appears  to  be  formed 
of  the  fulphuric  and  columbic  acids.  Nitric  acid  has 
no  effedl  on  the  columbic  acid  *. 
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44-  Sect.  XVIII.  Of  Aaric  Acid. 

1.  Acetic  acid,  or  vinegar,  was  one  of  the  earliefl 
known.  This  indeed  ivas  to  be  expefted,  from  the 
manner  and  the  abundance  in  which  it  is  produced,  as 
it  is  the  firfl  change  to  which  wine  and  fimilar  liquids 
are  fubjedf.  The  fournefs  which  exifts  in  thefe  liquids, 
is  owing  to  the  production  of  this  acid.  It  has  differ- 
ent names,  according  to  the  ftate  in  which  it  is  found. 
When  it  is  firft  prepared,  it  is  known  under  the  name 
of  vinegar ;  when  purified  by  diftillation,  it  is  called 
dijlilled  vinegar  •,  and  when  it  is  ftrongly  concentrated, 
it  is  called  radical  vinegar,  or  acetic  acid. 

2.  The  procefs  by  which  vinegar  is  obtained  is  the 
fermenting  procefs  of  many  vegetable  matters,  what  is 
ufually  denominated  the  acetous  fermentation,  or  the 
fecond  flage  of  the  fermentati've  procefs  of  vegetable 
matter.  The  circumftances  in  which  this  fermenta- 
tion takes  place  are,  a  temperature  between  70°  and 
So°,  the  addition  of  fome  fermenting  fublfance,  and 
expofure  to  the  air. 

The  procefs  which  is  recommended  by  Boerhaave, 
is  generally  followed.  Two  large  hogflieads  are  pre- 
pared, by  fixing  about  a  foot  from  the  bottom,  a 
grating  of  rods,  on  which  vine  branches  are  to  be  placed. 
The  wine  to  be  fermented  is  poured  into  the  veffels  •, 
the  one  is  to  be  filled  to  the  top,  and  the  other  only 
one  half.  They  are  both  left  expofed  to  the  air. 
Fermentation  begins  in  the  veffel  which  is  half  full ; 
when  it  is  completely  begun,  fill  it  up  from  the  other 
veflel,  which  interrupts  the  fermentation  in  the  full 
hogfhead,  and  it  commences  in  that  which  is  half  full, 
when  this  has  continued  for  a  little  time,  it  is  filled 
up  from  the  other  veffel,  in  which  the  fermentation 
again    commences,    and    is    interrupted    in  the  other. 


Thus,  the  procefs  is  carried  on  by  alternately  empty-     Acid^ 
ing  and  filling  the  vell'els  tilt   vinegar  is  formed,  which         • 
generally  requires  a  period  of  from  I  2  to  15  days.  ^^o 

3.  Vinegar  is  generally  of  a  ycllowilh  colour,  an  Properties, 
acid  talfe,  and  agreeable  fmell.  It  reddens  vegetable 
blues,  and  when  it  is  expofed  to  heat,  it  is  entirely  dif- 
fipated.  The  fpecific  gravity  varies  from  1.005  ^^ 
1. 025 1.  It  varies  confiderably  in  colour,  fpecific 
gravity,  and  other  properties,  according  to  the  fub- 
Ifances  from  which  it  has  been  obtained.  Vinegar-  in 
this  ftate  is  extremely  apt  to  be  decompofed.  Scheele 
has  pointed  out  a  very  fimple  procei's,  by  which  it  may 
be  preferved  tor  a  long  time.  Put  the  vinegar  into 
bottles,  and  place  them  over  the  fire  in  a  veffel  filled 
with  water.  Let  the  %vater  boil  for  a  moment,  and 
then  take  out  the  bottles,  after  which  It  may  be  kept 
for  feveral  years.  frz 

4.  To  feparate  the  impurities  with  which  vinegar  Pui  iiied  by- 
is  contaminated,  it  is  diftllled  with  a  moderate  heat  j  <'''^'''*^°°' 
the  temperature  muft  not  exceed  that  of  boiling  water, 

and  the  procefs  ftiould  be  carried  on  only  till  about  y 
of  the  quantity  have  paffed  over.  This  is  diftllled 
vinegar,  or  the  acetous  acid  of  the  chemifts.  It  is 
then  perfetlly  tranfparent  and  colourlefs,  has  an  agree- 
able odour,  and  a  ftrong  acid  tafte.  The  vinegar  in 
this  ftate,  when  expofed  to  a  fufficlent  degree  of  cold, 
is  partly  frozen.  As  the  ice  which  is  formed  confilfs 
almoll  entirely  of  ^valer,  when  it  is  feparated  the 
fluid  ivhich  remains  is  the  vinegar  highly  concentra- 
ted. 6^z 

5.  To  prepare  what  has  been  denominated  radical^/"''''-" 
vinegar,  a  lalt  of  which  this  acid  forms  a  component,  ^"'^^"' 
part  muft  be  decompofed.     The  acetate  of  copper,  or 
verdigris,  is  generally  employed  for  this  purpofe.     It  is 
reduced  to  powder,    and   diftllled    in  a  retort  -with  a 

ftrong  heat.  The  liquid  which  firft  comes  over  Is  In- 
fipld  and  colourlefs,  and  muft  be  kept  feparate  from 
the  remaining  part  of  the  produft,  which  is  the  acetic 
acid  in  a  highly  concentrated  ftate.  It  has  generally 
a  green  colour,  being  contaminated  i\-ith  a  little  cop- 
per, but  it  may  be  purified  by  diftillation  with  a  mode- 
rate heat,  by  which  it  is  rendered  colourlefs.  ^$3 

6.  The  acid  in  this  ftate  was  at  firft  confidered  by '^'7*°"'. 
cliemlfts  as  different  from  the  acetous  acid  in  its  pro-     ij,/-  _ 
perties,  afUnities,  and  in  the  compounds  it  forms  ivith  nofed  to  ba- 
other  bodies.     This  was  the  opinion  of  the  celebrated  different, 
chemical  philofopher  BerthoUet,  and  this  opinion  was 
adopted  by  almoft  all  chemifts.     It  was  fuppofed  that 

it  was  the  acetous  acid  in  combination  with  another 
portion  of  oxygen,  and  hence  it  was  denominated,  ac- 
cording to  the  prefent  nomenclature,  acetic  acid.      ■  654 

7.  The  nature  and  properties  of  thefe  two  fuppofed  ^°""<' •" ''* 
acids  were  at  laft  Inveftlgatcd  fully  by  Adet  and  Dar-  '''^  ^*'"*' 
racq,  who  proved  that  there  was  no  difference  in  the 
proportion  of  oxygen  in  the  acetous  and  acetic  acids. 

This  conclufion  ^vas  controverted  by  Chaptal  and  Da- 
bit,  who  endeavoured  to  fupport  the  opinion  of  Ber- 
thoUet, that  the  two  acids  are  diftingulfhed  from  each  ' 
other  by  different  properties  and  different  combinations 
with  other  bodies.  It  is  now  generally  admitted,  that 
what  have  been  called  the  acetous  and  acetic  acids, 
are  effentlally  the  tame,  their  apparent  differences  de- 
pending on  the  quantity  of  water,  mucilage  and  other 
fubftances  with  which  the  acetous  acid  is  combined.  g.- 

8.  This  acid  when  pure,  is  tranfparent  and  colour- Proper ti«i 

kfs. 
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lefs.  In  the  ftatc  of  acetous  acid,  it  has  an  agreeable, 
aromatic  odour.  In  the  ftate  of  acetic  acid,  or  when 
it  is  highly  concentrated,  it  acquires  a  lliarp,  penetrating 
odour,  different  from  that  of  the  vinegar,  and  in  this 
ftate  it  is  extremely  acid.  Applied  to  the  Ikin  it  red- 
dens and  deftroys  it.  It  is  highly  volatile  ;  and  when 
expofed  to  the  open  air,  it  is  loon  diflipated.  When 
heated  in  contact  with  the  air,  it  inflames. 

9.  This  acid  may  be  obtained  in  cryllals,  by  forming 
diftilled  vinegar  into  a  parte  with  charcoal,  and  fub- 
jecting  the  mixture  to  a  temperature  which  does  not 
exceed  212".  By  this  heat  the  watery  part  is  diflipa- 
ted, and  the  acid  remains  behind  ;  but  when  a  ftronger 
heat  is  applied,  the  acid  itfelf  is  driven  off.  By  re- 
peating the  procefs  the  acid  may  be  obtained  ci^ftal- 
lized. 

10.  Acetic  acid  undergoes  no  perceptible  change  by 
the  aftion  of  oxygen,  hydrogen,  or  azotic  gafes  j  and  it 
is  not  altered  by  charcoal,  phofphorus,  or  fulphur. 

1 1 .  Acetic  acid  is  decompofed  by  the  fulphuric  acid. 
It  abiorbs  carbonic  acid,  and  diffolves  boracic  acid.  It 
is  alfo  decompofed  by  nitric  acid,  and  is  converted  into 
carbonic  acid  and  water.  Dr  Higgins  analyzed  the 
acetic  acid  by  decompofing  it  in  combination  with  an  al- 
kali. He  diftilled  in  a  glafs  retort  7680  grs.  of  acetate 
of  potafli,  that  is,  potafli  combined  with  acetic  acid,  and 
he  obtained  the  following  produfls. 

Potafti,          -               -  3862.9940 

Carbonic  acid  gas,  1473.5640 
Carbonated  hydrogen  gas       1047.6018 

Charcoal,                  -  0078.0000 

Oil,                  -  -     0180.0000 

Water,              .           ■■.  0340.0000 

Deficiency,                -  0726.9402 

Dr  Higgins  was  at  a  loft  to  account  for  this  defici- 
ency, till  by  repeated  experiments  he  found  that  it  is 
always  owing  to  the  water  and  oil,  and  chiefly  to  the 
water  which  is  carried  off  by  the  elaftic  fluids.  He 
ftates  the  quantity  of  water  carried  off  in  vapour  at 
700  grs.  and  the  quantity  of  oil  carried  off  in  the  fame 
way  at  26.9402,  which  together  make  up  the  whole 
deficiency  f .  The  potafh  remained  behind  unaltered  j 
the  acetic  acid,  therefore,  has  been  decompofed,  and 
has  yielded  the  produfts  which  were  obtained  by  diftil- 
lation.  But  the  conftituent  principles  of  thefe  pro- 
dufts  are  oxygen,  hydrogen,  and  carbone  ;  and  from 
the  proportions  of  oxygen  and  carbone  which  enter  in- 
to the  compofition  of  carbonic  acid,  the  proportions 
of  carbone  and  hydrogen  in  carbonated  hydrogen  gas, 
and  of  oxygen  and  hydrogen  in  the  compofition 
of  ivater,  100  parts  of  acetic  acid  are  compofed  of 
about 

JO  oxygen, 
36  carbone, 
14  hydrogen. 
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I  2.  The  compounds  which  acetic  acid  forms  with 
alkalies,  earths,  and  metallic  oxides,  are  denominated 
acetates. 

J  3.  The  order  of  its  affinities  is  the  following. 


,  obtaining. 


Barytes, 

Potafh,  " r- 

Soda, 
Strontites, 
Lime, 
Ammonia, 
Magnefia, 
Metallic  oxides, 
'  Glucina, 

Alumina, 
Zirconia. 

Sect.  XIX.  O/Ox^i/cy^c/fl. 

1.  This  acid  exifts  ready  formed  in  the  oxalis  aceto--^      A 
fella  or  wood-ferrel,  and  lorae  other   Ipecies  belonging  plants, 

to  the  fame  genus  of  plants.  From  this  it  derives  the 
name  of  oxalic  acid.  It  was  originally  denominated 
ihe  faccharine  acid,  or  the  acid  of  fugar,  becaufe  it  was 
obtained  from  that  fubftance.  Its  properties  were 
firft  particularly  inveftigated  by  Bergman  and  Scheele, 
and  the  method  of  preparing  it  is  given  by  the  for- 
mer. 66^ 

2.  An  ounce  of  white  fugar  in  powder  is  put  into  a  Method  of 
retort,  with  three  ounces  of  ftrong  nitric  acid.     During' 
the  iolution,  a  great  quantity   of  fumes  of  the  nitrous 
acid  efcapes.     Apply  heat  till  the  liquor  boils,  and  ni- 
trous gas  is  then  driven  off.     When  the  liquor  in  the 

retort  acquires  a  reddifli  brown  colour,  add  three  ounces 
more  of  nitric  acid  ;  continue  the  boiling  till  the  fumes 
ceafe,  and  the  colour  of  the  liquor  vanifties.  Pour  out 
the  liquor  into  a  wide  ftiallow  veffel  j  and,  when  it  cools, 
cryftals  will  be  formed  in  flender  four-fided  prifms,  which 
may  be  coUefted  and  dried  on  blotting  paper.  The 
cryftals  thus  obtained  may  be  again  diffolved  in  diftilled 
water,  and  evaporated  to  obtain  new  cryftals.  Ox- 
alic acid  may  be  obtained  by  a  fimilar  procefs  from 
other  vegetable,  and  from  fome  animal  fubftances,  as 
gurfi  arable,  alcohol  and  honey.  665 

3.  Prepared  in  this  way,  oxalic  acid  is  in  the  con- Prop^f ties, 
Crete  ftate,  cryftallized  in  four-fided  prifms,  terminating 

in  two-fided  fummits.  They  are  white  and  tranlparent, 
and  have  conliderable  luftre.  They  have  a  ftrong 
fliarp  tafte,  and  change  vegetable  blues  into  a  red  co- 
lour, and  produce  the  fame  effeft  on  all  vegetables  ex- 
cept the  indigo. 

The  acid  properties  of  this  fubftance  are  fo  ftrong, 
that  one  part  of  concrete  oxalic  acid  gives  to  360O 
parts  of  water,  the  property  of  reddening  paper  ftained 
with  turnfole.  gg^ 

4.  When  oxalic  acid  is  expofed  to  heat,  it  is  vo-Adionof 
latilized,  partly  in  a  liquid,  and  alfo  in  a  folid  and  cry- heat, 
ftalline    form.      It  is  not  decompofed,    but  at  a  high 
temperature  ;    but,    when  it  is  expofed  to  a  moderate 

heat,  it  dries,  is  covered  with  a  white  cruft,  and  is 
foon  reduced  to  powder.  It  lofes  -^  of  its  weight  when 
put  upon  burning  charcoal  j  it  exhales  a  pungent,  irri- 
tating Imoke,  and  there  remains  berund  a  white  alka- 
line refidue.  gg- 

5.  This  acid  is  dellquefcent  in  the  air,  when  it  is  load-  Of  water, 
ed  with  moifture.     Cold   water  diffolves   about   i-  its 
weight  of  the  acid  ;  boiling  water  diffolves  a  quantity 

equal  to  its  own  weight.  66% 

6.  Oxalic  acid  is  decompofed  by  the  fulphuric  acid  Compofi- 
with  the  afliftance  of  heat,  and  charcoal  is  depofited  j  """■ 

I  at 
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Acids,     at  ilie  boiling  temperature  it  is  dcrompofed  by  the  ni- 

""~v         trie  acid,  and  converted  into  water  and  carbonic  acid. 

According  to  Fourcroy,  tlie  component  parts  of  oxalic 

acid,  as  they  have  been  afcertained  by  him  and  Vau- 

quelin,  are 

77  o'^ysei) 
j;;  carbone, 
10  hydrogen. 


»  Conr.aifs.  I  00  * 

vii.  1.  zj";.       7-  Oxalic   acid  combines  with  the  alkalies,  earths, 
66S        and  metallic  oxides,   and  the  falts  thus  formed  are  di- 
Compounds  (Unguilhed  by  the  name  of  oxalates. 

8.  The   affinities  of   this  acid  are  in  the  following 


66g 
Affinities. 
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quclin  has  found  a  64th  part   in  tlic   pulp   of  the  la-     AciJs, 
marind.  " 

3.  Tartaric  (or  tartarous)   acid   thus   obtained,  is  JHf  r.Jtais. 
the  form  of  very  fine  needle-fliaped   cryflals  ;  but  they 

have  been  diftcrently  delcribcd  by  ditftrent  chcmirts. 
According  to  Bergman,  they  are  in  the  form  of  bnall 
plates  attached  by  one  extremity,  and  divergir^-  at  the 
other.  They  have  been  found  by  others  grouped  toge- 
ther in  the  ihape  of  needles,  pyramids,  regular  fix-fided 
prifms,  and  fquare  and  fmall  rhemboidal  plates.  The 
fpecific  gravity  is  1.5962,  673 

4.  This   acid   has   a   very  iharp,   pungent   tafte  ;   di-Properiie; 
luted    with    water,    it    refembles   the    talle   of  lemon 
juice ;     and    it    reddens    Itrongly   blue    vegetable    co- 


order  : 


C70 
Hiftory. 


S71 

Prepara- 
iiont 


Lime, 
Barytes, 
.  Strontites, 

Magnefia, 
Potaih, 
Soda, 
Ammonia^ 
Alumina. 

Sect.  XX.   Of  Tartaric  Acw. 

1.  This  acid  was  procured  by  Scheele  in  a  feparate 
fl;(te,  in  the  year  1770,  the  procefs  for  which  he  com- 
municated to  M.  Retzius,  who  publiflied  the  account 
of  it  in  the  Swedilli  Memoirs  for  that  year.  It  was  the 
firft  difcovery  in  the  bright  career  of  that  dirtinguilli- 
ed  chemift. 

2.  The  procefs  which  he  followed  was  by  boiling  a 
quantity  of  the  fubftance  called  tartar,  or  (ream  of  tar- 
tar, in  water,  and  adding  powdered  chalk  till  effer- 
vefcence  ceafes,  and  the  liquid  no  longer  reddens  ve- 
getable bljies.  It  is  then  allowed  to  cool  •,  the  liquor 
is  filtered  5  and  a  white  infoluble  powder  remains  on 
the  filter,  which  is  carefully  removed  and  well  ^vafh- 
ed.  This  is  put  into  a  matrafs,  and  a  quantity  of  ful- 
phuric  acid,  equal  in  weight  to  the  chalk  enployed,  di- 
luted with  water,  is  poured  upon  it.  The  mixture  is 
allowed  to  digeft  for  I  2  hours  on  a  fand  bath,  ftirring 
it  occafionally  with  a  glafs  rod.  The  fulphuric  acid 
combines  with  the  lime,  and  forms  a  fulphate  of  lime, 
which  falls  to  th.e  bottom.  The  liquid  contains  the 
tartaric  acid  diffolveJ-  in  it.  Ti'is  is  decanted  off,  and 
a  little  acetate  of  lead  is  diopt  into  it,  as  a  tell  to  de- 
left the  fulphuric  acid,  ihouid  any  remain.  With  it 
it  forms  an  infoluble  precipitate  ;  and  if  this  be  the 
cafe,  it  mull  be  digeiled  again  with  more  tartrate  of 
iimCf  to  carry  off  what  remains  of  the  fulphuric  acid. 
It  is  then  evaporated,  and  about  -}  of  the  weight  of 
tartar  employed  is  obtained,  of  concrete  tartaric  acid. 
To  purify  this,  the  cryllals  may  be  dilTolved  in  diftill- 
ed  water,  and  again  evaporated  and  cryllallized.  It 
feems  probable,  Fourcroy  obferves,  that  this  acid  ex- 
ills   in   a   flate   of    pi'rity   in    feme    vegetables.      Vau- 
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5.  Wlien  it  is  expofed  to  heat  on  burning  coals,  it  \flion 
melts,  blackens,  emits  fumes,  froths  up,  and  exhales  aheat. 
a  fharp,  pungent  vapour.  It  then  burns  with  a  blue 
flame,  and  leaves  behind  a  fpongy  mafs  of  charcoal,  in 
ivhith  fome  traces  of  lime  h^e  been  detefted.  Four 
ounces  of  the  concrete  cryllallized  acid,  carefully  di- 
ftilled,  gave  the  following  produfts  »  :  *  ■^'""■"••J' 


Cub.  In. 
43 1  carbonic  acid  gas, 
I  ao  carbonated  hydrogen  gas. 


CattnaiJ's. 

Chini.  loin. 

vii.  p.  255; 

«75 


6v   In    the    decompofition  of  tartaric    acid  by  heat,  A.<5lion  of 
one  of  the  moft  remarkable  produfts  which   particular- ''^^'• 
ly  charafterizcs  it,  is  an  acid  liquid  of  a  reddilh  colour, 
which  amounts  to  one-fourth  part  of  the  weight  of  the 
former.     This  was  formerly  known   by  the  name   of 
pyrotartarous   acid.     It   has  a  ilightly  acid   tafte,   pro- 
duces a  difagreeable  fenfation  on  the  tongue,  is  ilrong- 
ly  empyreumatic,  and  reddens  the  tinfture  of  turniole. 
But  it   has  been  found  by  the  experiments  of  Fourcroy  , 
and  Vauquelin,  to  be  the  acetic  acid  impregnated  with  j>^y^  \on) 
an  oil-j- (q_).        ^     ^  xxw. 

7.  Tartaric  acid  is  very  foluble  in  water.     The  fpe-p.  161. 
cific   gravity  of  a   folution   formed   by  Bergman,    was    .  *7'' 
foimd  to  be  1. 230.    This  folution  in  water  is  not  liable     ^  '^' 
to    ipontaneous    decompofition,    unlefs    it    is    diluted. 
While   it   is   concentrated,  it   lofes   nothing  of  its  acid 
nature  Or  its  other  properties.  677 

8.  Bergman  fuppofed  that  tartarous  acid  could  not  f-""''''-' ''"■<' 
be  changed  by  the  (Irongeft  mineral  acids,  and  more'"'"""^  * 
elpecially  by  the  nitric  ;  but  Heimftadt  has  fucceeded 

in  converting  it  into  oxalic  acid  by  feveral  fuccellive 
dillillations,  with  fix  times  its  weight  of  nitric  acid. 
Three  hundred  and  fij^ty  parts  of  tartaric  acid  yielded 
560  parts  of  oxalic  acid,  which  fliews  that  it  had  com- 
bined with  a  great  additional  proportion  of  oxygen  J.      t  Fourcrty 

9.  According  to   the  analyfis  of  Fourcroy  and  Vau- ^°"''"'^' 
quelin,   100  parts  of  this  acid  are  compofed  of  ■■    '  ^.'^j' 

678 
70.5  oxygen,  ComHofi- 

19.0  carbone,  ijo^. 

10.5  hydrogen. 


100.0 


3X 


10.  The 


(q^)  The  pyromucous  anl  the  pyruiigneous  acids  are  to  be  regarded  in  the  fame  light.  The  peculiar  proper- 
ties which  were  fuppofed  to  diiangurih  tiiem  from  other  acids,  were  found  by  the  fame  philofopners  to  be  owing 
to  a  R'lmlar  impregnation. 
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Pro  ns  f  f 
'  Schcele. 


E\cef~  of 
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*  i^'  urcrcy 
C  r-tnaijs 
Cb.m.  Lum. 
Vll.  p.  20^. 
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ic.  The  afTiiiitics  of  this  acid  ar?  in  the  folloiving 
Older. 

Lime, 

Bdrytes, 

Strontites, 

Maonelia, 

Potalh, 

Soda, 

Ammonia, 

Alumina. 

Sect.  XXI.  Of  Citric  jIcid. 

X-  The  four  or  acid  talle  of  the  juice  of  lemons  and 
oranges  is  well  known.  This  is  citric  acid,  but  it 
is  mixed  with  water  and  mucilage  ;  and  various  pro- 
ceffes  have  been  propofed  to  obtain  it  in  a  ftate  of  purity. 

2.  The  firft  which  fucceeded  was  propofed  by  M. 
Georgius,  an  account  of  which  was  publilhed  in  the 
Swedifli  memoirs  for  the  year  1774.  His  procefs  was 
the  following.  It  confifled  in  filling  bottles  with  le- 
mon juice,  (hutting  them  up  clofe,  and  placing  them 
for  fome  time  in  a  cellar  to  feparate  the  mucilage.  He 
afterwards  expofed  it  to  a  temperature  of  about  24*  ; 
the  watery  part  froze,  and  carried  with  it  a  portion  of 
mucilage.  This  was  removed,  and  the  liquid  pait 
which  remained  was  again  frozen,  till  the  folid  part 
hc;d  a  perceptible  acid  tafte.  The  juice  thus  reduced 
to  one-eighth  part  of  its  original  bulk,  is  eight  times 
ftroT^ger,  and  requires  the  fame  quantity  of  potalli  for 
faturation.  In  this  ftate  of  concentration  it  was  pre- 
ferred. 

3.  But  in  this  ftate  it  is  not  pure.  We  are  indebt- 
ed to  Scheele  for  the  difcovery  of  the  procefs  by  which 
it  is  obtained  i_n  a  ftate  of  purity,  and  for  afcertaining 
the  characters  by  which  it  is  dilHnguilhed  from  tarta- 
ric acid,  with  which  it  was  formerly  confounded. 
Lemon  juice  which  has  been  filtered,  is  faturated  ^vith 
powdered  chalk.  While  the  chalk  is  added,  an  effer- 
vefcence  takes  place,  which  is  omng  to  the  combina- 
tion of  the  citric  acid  with  the  lime,  and  the  fepara- 
tion  of  the  carbonic  acid  from  it  in  the  ftate  of  gas. 
When  the  effervefcence  ceafes,  a  white  powder  falls 
to  the  bottom.  This  is  the  lime  combined  with  the 
citric  acid.  Wafli  this  powder  with  warm  water  till 
It  paifes  oif  colourlefs,  then  put  the  fait  ^vhich  has  been 
walhed  into  a  matrafs  with  a  little  water.  Take  fuch  a 
quantity  of  concentrated  fulphuric  acid  diluted  with  fix 
or  feven  parts  of  water  as  may  be  neceflary  to  faturate 
the  lime  which  has  been  employed  ;  boil  it  for  a  few 
minutes,  then  let  it  cool,  and  filter  the  liquor.  The 
fulphate  of  lime  formed  by  the  decompofition  of  the 
calcareous  citrate,  remains  upon  the  filter.  The  fil- 
tered liquor  contains  the  pure  citric  acid,  which  is  to 
be  evaporated  to  the  confiftence  of  a  fyrup,  and  to  be 
fet  by  in  a  cool  place  to  cryftaUize.  The  citric  acid 
IS  thus  obtained  in  fmall  cryftals. 

Scheele  thinks  that  it  is  necelTary  to  add  a  fmall  ex- 
cefs  of  fulphuric  acid,  to  take  up  the  whole  of  the 
lime  from  the  citric  acid.  But  Dize  is  of  opinion  that 
this  excefs  of  fulphuric  acid  is  cnly  neceffary,  to  de- 
ftroy  the  remaining  portion  of  mucilage  which  adheres 
to  the  citric  acid,  and  thus  to  feparate  from  it  every 
e^tianeous  fubftance  *. 
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But   it   has  been  obfervcd,  that  when  an   e.KCefs  of     Arid=. 

fulphuric  acid  is  employed,  it  ni;iy  aft  upon  the  citric  ' ^  "    '' 

acid  itfelf,  decompofe  it,  and  produce  the  black  mat- c  /!,f  j 
ter  which  was  fuppofed  to  be  owing  to  the  mucilage  :o  be  un- 
which  adhered  to  it.      And  it  apjjcars,  from  an  invefti- nccefiary. 
gation  by  Prouft  on  the  preparation  of  this  acid,  that 
when  too  much  iulphuric  acid  is  employed,  it  decom- 
-  poles  the  citric  acid,  and  prevents  it  from  cryftallizing. 
To  prevent  this,  a  Imall  quantity  of  chalk  is  added. 
He  found  that  four  ounces  of  chalk  w-ere  neceflary  for 
the  faturation  of  94  ounces  of  lemon  juice,  and  that  ,  ^ 
the  produfl  which  he  obtained  amoimted  to   7  r  ounces  pf^r  lii 
of  citrate  of   lime  ;  and  to  decompofe  this,  he  added  p.  36J. 
20  ounces  of  diluted  fulphuric  acid  f .  6S5 

4.  When  citric  acid  is  pure,  it  cryflallizes  in  rhom-^'^^P"''*'' 
boidal  prifms,  whole  fides  are  inclined  to  each  other 
at  angles  of  60*  and  1 20°,  terminating  at  each  end  in 
four  trapezoidal  faces  which  include  the  lolid  angles. 
By  flow  coolhig  of  large  quantities  of  the  lolution  o^ 
the  pure  acid,  evaporated  to  the  confiftence  of  fyrup, 
Dize  obtained  very  fine  cryftals. 

J.  Citric  acid  has  a  very  ftrong  acid  tafte,  and 
even  feems  to  be  cauftic  j  but  when  it  is  diluted  with 
water,  the  tafte  is  cooling  and  agreeable.  It  has  a  very 
flight  odour  of  lemons,  and  it  reddens  blue  vegetable 
colours.  _  .         .     .  6S« 

6.  When  expofed  to  heat,  it  melts  rapidly  in  its  -^diion  ot 
own  water  of  cryftallization.  When  the  folid  acid  is  lieat. 
put  upon  burning  coals,  it  quickly  fufes,  froths  up, 
exllf.les  a  ftiarp,  penetrating  vapour,  and  is  reduced  to 
the  ftate  of  charcoal.  Diftilled  in  a  retort,  it  is  partly 
difengaged  without  decompofition,  feems  to  be  con- 
verted partly  into  vinegar,  and  then  yields  carbonic 
acid  gas,  carbonated  hydrogen  gas,  and  there  remains 


in  the  retort  a  mafs  of  light  charcoal. 
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7.  Expofed  to  the  air,  it  efllorefces  in  a  dry,  warm  Water, 
atmofphere  ;  but  when  the  air  is  moift,  it  abforbs  wa- 
ter, and  lofes  its  cryftalline  form.     It  is  very  foluble 

in  water.     Seventy-five  parts  of  water  diffolve  100  of 

the  acid.  688 

8.  Sulphuric  acid,  when  concentrated,    converts    it  Acids, 
into  acetic  acid.      It  is  alfo  decompofed  by  the  nitric 
acid,  which  converts    it  partly    into  oxalic   acid,    but 

the  greater  proportion  into  acetic  acid.  ,„ 

9.  From  the  experiments  which    have    been  made  Compufi- 
with  this  acid,  by  decompofing  it  by  means  of  other  tion. 
acids,  and  the  produfts  which  it  affords,  and  its  con- 
verfion  into  acids  whofe  component  parts  are  known, 

it  feems  to   be   pretty  certain  that  oxygen,  hydrogen, 
and  carbone  enter  into  the  compofition  of  citric  acid.  g 

10.  This  acid  enters  into  combination  with  alkalies,  Compounds, 
earths,  and  metallic  oxides,  and  forms  falts  which  are 


denominated  citrates. 
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II.  The  aftinilies  of  citric  acid  are  the  following.    Affinities. 

Lime, 

Earytes, 

Strontites, 

Magnefia, 

Potalh, 

Soda,  _ 

Ammonia, 

Alumina, 

Zirconia. 

Sect. 


Acids. 


Hiftory. 
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Sect.  XXII.  Malic  Acid. 


6„3 
Method  of 
prepar:iig 
It. 


<f94 
Offtpa- 

ratingtrom 
citric. 


C95 
Obtained 
from  houi'e 
leek. 


Cbim 
p.  127. 


1.  Malic  acid  is  found  in  confiderablc  proportion  in 
the  juices  of  a  great  number  of  fruits.  In  them  it  ex- 
ills  ready  formed,  and  particularly  in  the  juice  of  ap- 
plet, from  which  it  has  derived  its  name.  In  fome 
fruits  it  cxifls  in  fraall  quantity,  mixed  with  a  great 
proportion  of  citric  acid,  as  in  two  fpecies  of  vaccini- 
um,  oxijcoccos  and  vitis  idiva,  piunus  padiis,  and  fo/a- 
num  dulcamara.  Theie  acids  are  found  in  nearly 
efjual  proportions  in  fome  other  fruits,  as  in  the  goofe- 
berry,  cherry,  and  ftrawberry  ;  but  it  exiils  in  great- 
ell  abundance,  and  in  the  grealell  purity,  in  the  juice 
of  apples. 

2.  It  is  prepared  by  the  following  procefs,  which 
was  diicovered  by  Scheele.  Bruife  a  quantity  of  four 
apples,  exprefs  the  juice,  and  filter  it  through  a  linen 
cloth.  Saturate  this  juice  with  potalh,  add  to  the  fo- 
lution  acetate  of  lead  (lugar  of  lead)  diffolved  in 
water,  and  continue  the  addition  till  there  is  no  more 
precipitation.  The  acetic  acid  combines  with  the 
potalh,  and  remains  in  the  liquid,  while  the  malic  acid 
unites  with  the  lead,  and  being  infoluble,  falls  to  the 
bottom.  Wafh  the.  predpitate  with  water,  and  pour 
upon  it  diluted  fulphuric  acid.  The  fulphuric  acid 
combines  with  the  lead,  and  forms  an  infoluble  fait, 
^vhich  falls  to  the  bottom.  The  malic  acid  remains 
uncombined  in  the  liquid.  Care  fliould  be  taken  to  add 
a  fufficient  quantity  of  the  fulphuric  acid  to  feparate 
the  whole  of  the  malic  acid  from  the  lead,  which  may 
be  known  by  the  pure  acid  tafte  unmixed  with  the 
fweet  tafte  of  the  fait  of  lead. 

3.  When  this  acid  is  mixed  with  citric  acid,  as 
is  the  cafe  in  the  juices  of  many  fniits,  Scheele  con- 
trived the  following  procefs  to  feparate  them.  The 
juice  is'  firft  evaporated  to  the  confiftence  of  honey  5 
alcohol  is  poured  upon  it,  by  ivhich  the  tivo  acids  are 
difl'olved,  and  a  great  quantity  of  mucilage  is  feparat- 
ed  ;  the  alcohol  is  then  evaporated  ;  the  refidue  after 
evaporation  is  diluted  with  two  parts  of  water,  and  fa- 
turated  with  chalk,  which  combines  with  both  the 
acids.  The  citrate  of  lime,  which  is  the  leall  foluble, 
is  feparated  by  evaporation  ;  the  malate  of  lime,  or  the 
combination  ^vith  the  malic  acid,  may  be  alfo  feparat- 
ed, by  adding  another  portion  of  alcohol,  which  does 
not  diflblve  the  fait,  but  a  faccharine  matter  which 
had  combined  with  the  malate  of  lime.  The  malic 
acid  may  then  be  feparated  as  before,  with  the  folution 
of  the  fugar  of  lead. 

4.  Vauquelin  has  extrafted  a  very  pure  and  nearly 
colourleis  malic  acid  from  the  juice  of  houfe-Ieek, 
(fempervivtim  teBorum,  Lin.)  It  exifts  In  this  juice 
combined  ^vlth  lime.  He  extrafted  it  by  evaporating 
the  juice,  pouring  alcohol  upon  the  refidue  to  feparate  a 
fmall  quantity  of  fugar  which  it  contained,  and  by  add- 
ing to  the  remaining  matter  an  equal  weight  of  con- 
centrated fulphuric  acid,  pre\'ioufly  diluted  with  feven 
or  eight  times  the  quantity  of  water.  But  as  fome 
traces  of  fulphate  of  lime  are  always  foimd  in  the  ma- 
lic acid  prepared  in  this  way,  he  prefers  the  following 
method. 

Add  to  the  juice,  a  folution  of  fugar  of  lead  •,  a  pre- 
cipitate '«  formed,  which  is  to  be  decompofed  by 
means  of  diluted  iulphuric  acid  *. 


5.  Malic  acid  thus  obtained,  is,  a  reddilli  brotvn 
liquid,  of  a  pungent  acid  talle,  leaving  afterwards  tlie 
fenlation  of  fwectnefs.  It  reddens  blue  vegetable  co- 
lours. It  never  affumes  a  cryllalline  form,  but  be- 
comes thick  and  vifcid  like  fyrup  j  and  when  expofed 
to  dry  air,  it  dries  in  thin  ilrata  like  a  brilliant  var- 
nilh,  for  which  piu-pofe  it  might  be  employed  on  po- 
lifhed  lurfaccs  •(-. 

6.  Malic  acid  is  very  readily  decompofed  by  heat. 
It  becomes  of  a  dark  colour,  fwells  up,  e.xhalcs  a  thick 
acrid  vapour  in  the  open  air,  and  leaves  behind  a 
bulky  mals  of  coal.  When  diftilled  in  a  retort,  it 
yields  an  acid  v.ater,  a  great  deal  of  carbonic  acid 
gas,  a  little  carbonated  hydrogen  gas,  and  a  light 
Ipongy  coal.  • 

7.  It  is  fpontaneoully  decompofed  in  the  velTels  in 
which  it  is  kept  ;  undergoes  a  kind  of  vinous  fermen- 
tation, and  depoiits  a  mucous,  flaky  fubllance.  This 
decompofition  is  owing  to  the  intimate  re-a£tion  of  its 
conftituent  parts. 

8.  All  the  ftrong  acids  decompofe  it.  Concen- 
trated iulphuric  acid  chars  it  ;  and  it  is  converted 
into  oxalic  acid  by  nitric  acid.  Scheele  difcovered, 
that  mucous  matters  treated  with  nitric  acid,  paffed  to 
the  ftate  of  malic  acid,  or  were  converted  into  this 
acid,  and  Into  oxalic  acid. 

9.  The  proportions  of  the  conftituent  parts  of  this 
acid  have  not  been  afcertalned  •■,  but  from  Its  decompo- 
fition, and  the  produfts  uhicli  are  thus  obtained,  it  is 
obvious  that  it  is  compofed  of  oxygen,  hydrogen,  and 
carbone,  of  which  the  latter  is  fuppofcd  to  be  in  great 
proportlnn. 

10.  The  affinities  of  this  acid  are  not  determined. 
The  compounds  which  it  forms  ■(vith  alkalies,  earths, 
and  metallic  oxides,  arc  denominated  malates. 

11.  It  is  very  foluble  in  water. 

Sect.  XXIII.  Of  Gallic  Acit,. 

1.  This  acid  exifls  mofl  abundantly  in  a  well  knoiniHiftoiy 
fubrtance,  nut  galls,    and    hence    it  has  obtained  the 
name  of  gallic  acid.      It  is  alfo   found   in  the  bark  and 
wood  of  many  other   plants.     It  was  firfl  examined  by 

the  academicians  of  Dijon  in  1772,  and  its  acid  pro- 
perties clearly  afcertalned  j  but  it  is  to  Scheele  that  we 
are  indebted  for  the  difcovery  of  the  procefs  by  which 
it  may  be  obtained  pure  and  cryftallized.  The  ac- 
count of  this  procefs  was  publifhed  in  1780,  which  is 
tie  following.  ^c^ 

2.  To  one  part  of  nut   galls,    reduced    to  a  coarfe  ftepara- 
powder,  add  fix  parts  of  pure  water.     Let  the  infufion '  °"' 
macerate   for    15    days  at   the  temperature  of  between 

70*  and  80*  ;  filter  it,  and  put  the  liquid  into  a  large 
glafs  or  earthen  veflel,  expofe  it  to  the  air,  and  al- 
low it  to  evaporate  (lowly.  A  thick  elutiiious  pelli- 
cle forms  on  the  top  j  a  great  quantity  of  mucous 
flakes  are  precipitated,  and  the  folution  has  no  longer  f 
an  artringent,  but  a  perceptibly  acid  tafte.  At  the 
end  of  two  or  three  months,  Scheele  had  obferved  on 
the  fides  of  the  veflels  in  which  the  folution  ^vas  con- 
tained, a  brown  cruft  covered  with  fliining  cryftals  of 
a  yellowllh  gray  colour.  He  found  alfo  a  great  quan- 
tity of  ihefe  cryllals  under  the  thick  pellicle  which 
covered  the  liquid.  He  then  decanted  it,  and  added 
alcohol  to  the  precipitate,  the  pellicle  and  the  cryllal- 
3X3  line 
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line  crufl,  and  applieJ  lieat.  The  alcohol  diflolved 
the  cryftallized  acid,  ivithout  touching  the  mucilage. 
The  folution  was  now  evaporated,  and  the  gallic  acid 
was  obtained  pure,  in  fraall  fluning  cryftals,  of  a  yel- 
lovvilli  gray  colour. 

3.  Deyeux  has  pointed  out  another  method  by  ^vliich 
with  proper  precautions,  gallic  acid  may  be  more 
readily  obtained.  He  introduces  into  a  large  glafs  re- 
tort, a  quantity  of  nut  galls  reduced  to  powder,  and 
applies  heat  llowly  and  cautioully,  by  ^vhich  he  ob- 
tains a  large  quantity  of  laminated,  brilliant,  filrery 
cryflals,  fufficiently  large,  and  which  have  all  the  pro- 
perties of  gallic  acid.  But  in  following  this  procefs, 
it  is  neceflary  to  obferve,  that  the  heat  mull  be  very 
moderate,  and  not  continued  till  an  oil  is  difengaged, 
which  inftantly  diflblves  all  the  cryftals  fubliraed  be- 
fore its  appearance  *. 

4.  Mr  Davy  prepares  it  by  boiling  together  for  fome 
time  carbonate  of  barytes,  and  a  folution  of  gall  nuts. 
This  affords  a  bluifli  green  liquor.  When  diluted  ful- 
phurlc  acid  is  dropt  into  it,  it  becomes  turbid ;  ful- 
phate  of  barytes  is  depofited,  and  after  filtration,  if 
the  faturation  of  the  earth  be  complete,  a  colourlefs 
folution  of  gallic  acid,  apparently  pure,  is  obtained  f . 

5.  Gallic  acid  is  crytlallized  in  tranfparent  ofta- 
hedrons,  or  brilliant  plates ;  it  has  a  {liarp,  pungent, 
and  auftere  tafte,  but  lefs  ftrong  and  aflringent  than 
that  of  the  gall  nut. 

6.  This  acid  is  not  fenfibly  affefted  by  expofure  to 
the  air.  It  requires  24  parts  of  cold  Avatcr,  and  about 
two-thirds  of  its  ^veight  of  boiling  water,  to  diflblve  it, 
from  -(vhich  it  can  only  be  cryftallized  by  a  very  flow 
evaporation. 

7.  With  a  moderate  heat,  it  rifes  into  vapour,  which 
on  cooling  is  condenfed  and  cryftallized.  In  the  ftate 
of  vapour,  It  has  a  fliarp,  aromatic  odour,  refembling 
that  of  the  benzoic  acid.  Every  time  that  it  is  fu- 
blimed,  even  with  a  moderate  heat,  it  is  partially  de- 
compofed ;  ^\'ater  is  formed,  an  acid  liquid,  carbonic 
acid  gas,  carbonated  hydrogen  gas,  and  fome  drops  of 
a  browii  coloured  oil;  and  there  remains  behind,  a  great 
quantity  of  coaly  matter. 

8.  Concentrated  fulphuric  acid  decompofes  and  chars 
the  gallic  acid.  Nitric  acid  converts  it  into  the  malic 
and  oxalic  acids.  Oxymuriatic  acid  produces  peculiar 
changes  on  the  gallic  acid,  but  thefe  have  not  been 

1  Fourcrcy    diftinftly  afcertained  %. 

Connaifs.  ^_  Although  We   have   not   yet  treated   of  metallic 

•  ■  _  j85    fubftances,    it  may  be   neceflary  to  anticipate  a  little, 

-iQ        and  mention  the    effefts    of    gallic    acid    on    metallic 

Of  meiallic  oxides.     Tlris    indeed   is   its   chief  charafteriftic.     On 

oxides.  xKi^  account.  It  is  much  employed  by  chemifts,  to  dif- 
cover  metallic  fubftances,  which  are  held  in  folution  a- 
long  «-ith  other  bodies.  Its  efFedls  on  the  metallic 
oxides  are  extremely  various,  and  with  different  metals 
It  aflbrds  different  coloured  precipitates.  The  more 
readily  the  metallic  oxides  give  up  their  oxygen,  the 
greater  is  the  change  produced  by  the  gallic  acid.  On 
iome  metallic  folutions  it  has  no  effeft  ;  fuch  are,  folu- 
tions  of  platlna,.  of  zinc,  of  tin,  of  cobalt,  and  of  man- 
ganefe.     The  precipitates  of  the  different  metals  pro- 
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duced  by  means  of  gallic  acid,  exhibit  the  following     Acids, 
colours.  >^~ 


*  Connaifi 
Chim.  viii. 
p.  iSi; 

Davj's. 


\  'ji.ur. 

Jioy.  i«Ji:t 
vo).  i. 
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Gold, 

Silver, 

Mercury, 

Copper, 

Bifmuth, 

Iron, 

Lead, 

Nickel, 

Antimony, 

Tellurium, 

Uranium, 

Titanium, 

Chromium, 

Columbium, 


Brown. 
Bro\\-n. 

Orange-yellow. 

Bro\\Ti. 

Citron-yellow, 

Black. 

White. 

Gray. 

White. 

Yello^v. 

Chocolate. 

Reddifli-brown. 

Brown. 

Oninoe. 
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10.  Tlie  component  parts  of  gallic  acid  are  the  fameCompofi- 
as  thofe  of  the  other  vegetable   acids,   but   liaving   a''°"" 
greater   proportion  of  carbone ;  but  thefe  proportions 

have  not  been  afcertained.  7'^ 

11.  The    compounds  which    the    gallic    acid   forms ^°'"P°""''^ 
with  alkalies,  earths,  and  metallic  oxides,  are  denomi- 
nated gallates.  7'_3. 

1 2.  The  atEnities  of  this  acid  have  not  been  afcer-  Aninitie*. 
tained. 


Sect.  XXIV.  Of  Benzoic  Acid. 
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1.  Bentoic  acid    is    obtained    from    feveral    plants, Hiftory. 
and  particularly  from  the  Jlyrax  ben%oe,   a  tree  which 
grows  in   Sumatra  ;   from  the  balfam  of  Peru  and  To- 

lu  j  from  vanilla,  and  liquid  amber.  It  alfo  exifts  in 
the  urine  of  children,  and  fometimes  in  tliat  of  adults, 
but  conrtantly  in  the  urine  of  quadrupeds  ^vhich  live 
on  grafs  and  hay,  efpecially  in  that  ot  the  horfe  and 
cow.  It  is  iufpecl:ed  alfo  that  it  exifts  In  many  of  the 
grafles,  and  that  it  is  derived  from  them  by  means  of 
the  aliment  to  the  urine  of  the  animals  in  which  It  Is 
found.  Fourcroy  and  Vauquelin  fufpeft  that  it  exifls 
in  the  fweet-fcented  grafs,  (^anlhoxontltutn  oduratum, 
Lin.)  which  gives  the  fine  flavour  to  hay  *.  *  fourtrty 

The  firft  mention  of  benzoic  acid  is  made  by  Blaife  Cpimai/s. 
de  Vigenere,  who   wrote   about  the  commencement  of  "f^" 

the  17th  century  (r).     He  fays,  that  he  obtained,  by   '  '" 

diftilUng  benzoin,  an  acid  fait  which  cryftallized  in 
needles  of  a  penetrating  odour.  It  was  then  called 
Jloivers  of  ben%oin,  but  at  prefent  benzoic  acid.  .,, 

2.  To  obtain  this  acid  by  the  moft  common  procefs,  Prepara- 
put   into  an  earthen  pot  a  quantity  of  benzoin  grofslytion. 
powdered.     Cover   the    veflel   ^vitK   a   cone    of   paper, 

and  apply  a  very  gentle  heat.  The  benzoic  acid  is 
fublimed,  and  attaches  itielf  to  the  fides  of  the  cone 
which  may  be  renewed  every  t*vo  hours.  Continue 
the  procefs  till  the  acid  fublimed  begins  to  be  colour- 
ed by  the  oil  which  is  difengaged.  By  a  procefs  pro- 
pofed  by  Geoffrey,  the  benzoin  reduced  to  powder  is 
digefted  In  warm  water,  and  this  being  filtered,  yields 
on  cooling  needle-ftiaped  cryftals  of  benzoic  acid  ; 
but  the  quantity  obtained  in  this  way  is  very  fmall, 
which  led  Scheele  to  adopt  the  following  procefs.     He 

took. 


(r)  Traite  dufiu  ft  dufel,  which  was  printed  at  Paris  in.  1 60  8, 
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AciJs.     took  I  part  of  quieklime,  to  which  were  added  3  parts 

— V  '  of  ^vater,  and  afterwards  about  30  parts  more,  ^vhich  is 
then  to  be  gradually  raixed  with  4  parts  of  powdered 
benzoin.  Heat  the  whole  on  a  moderate  fire  for  half 
an  hour,  continually  agitating  the  mixture  ;  then  re- 
move it  from  the  fire,  and  let  it  remain  at  reft  far  fe- 
veral  hours.  Decant  the  clear  fupernatant  liquor,  and 
add  8  parts  more  water  to  the  reiiduum.  Boil  it  for  half 
an  hour,  and  mix  it  with  the  former.  Reduce  the  liquor 
by  evaporation  to  two  parts  ;  add  drop  by  drop  to  a 
ilight  excels,  muriatic  acid,  which  caul'es  the  benzoic 
acid  to  precipitate,  by  feparutuig  it  frox  the  lime. 
Walh  the  precipitate  well  on  a  filter ;  and  to  obtain  it 
in  cryftals,  dilTolve  it  in  j  or  6  times  its  own  weight 
of  boiling  -svater,  which  on  cooling  yields    cryftals  in 

716         the  form  of  long  comprcfled  prifms. 

jperties. '1  2.  Pure  benzoic  acid  is  either  in  the  form  of  a  light 
powder,  perceptibly  cryftallized,  or  in  the  form  of  very 
imall  needles,  of  which  it  is  extremely  difficult  to  de- 
termine the  Ihape.  It  is  white  and  brilliant,  and  has 
feme  degree  of  duitility  and  elafticity.  It  has  an 
acrid,  pungent,  acidulous,  and  very  bitter  tafte.  In 
the  cold  the  odour  is  ilight,  but  is  aromatic,  and  this 
is  futhcient  to  characlerize  it.  It  reddens  the  tinfture 
of  turnfole,  but  has  no  effeft  on  the  fyrup  of  violets. 
The  fpecific  gravity  of  benzoic  acid  is  0.667. 

4.  Expofed  to  a  moderate  heat,  it  melts,  forms  a 
foft  brown  and  fpongy  body  ivhich  cools  into  a  folid 
cruft,  exhibiting  on  the  furface  fome  appearance  of 
cryftallization.  With  a  ftronger  heat  it  is  fublimed,  and- 
exhales  a  white  acrid  vapour,  which  aifefls  the  eyes. 
It  burns  when  brought  into  contaft  with  tlame,  and 
the  whole  is  confumed  without  any  refiduum.  V/hen 
it  is  diftilled  in  clofe  veflels,  great  part  iublimes  un- 
changed, but  part  is  decompofed  and  yields  a  vifcid 
liquid,  a  confiderable  quantity  of  oil,  and  a  much 
greater  quantity  of  carbonated  hydrogen  gas  than  any 
otlier  body  of  this  nature.  A  very  fmall  portion  of 
coaly  matter  remains  in  the  retort. 

5.  It  is  not  fenfibly  changed  by  expofure  to  the  air. 
It  is  fcarcely  foluble  in  cold  w-ater.  Four  hundred 
parts  of  boiling  water  difl'olve"  20  parts  of  the  acid, 
19  of  which  are  feparatedon  cooling. 

6.  Concentrated  lulphuric  acid  readily  diflblves  this 
acid,  and  one  part  of  the  fulphuric  acid  pafles  into  the 
flate  of  fulphurous  acid.  Benzoic  acid  may  be  feparated 
from  this  folution  without  ha\'ing  undergone  any  change, 
by  adding  water.  The  nitric  acid  diilolves  it  in  the 
fame  way,  and  it  is  alfo  feparated  by  means  of  water. 
Guyton  found,  by  diftilling  nitric  acid  on  the  concrete 
benzoic  acid,  that  nitrous  gas  was  dilengaged,  only 
towards  the  end  of  the  procefs,  and  that  the  acid  it- 
felf  then  fublimed  ivithout  alteration. 

7.  As  this  acid  yields  by  diftillation  oil  and  carbon- 
ated hydrogen  gas,  it  is  obvious  that  it  jnuft  be  com- 
pofed  of  carbone  and  hydrogen,  and  probably  alfo 
oxygen,  although  this  latter  has  not  been  difcovered 
in  any  experiments  that  have  been  made  on  this  fub- 

721         ftance. 
Compounds      g_  Benzoic  acid  unites  very    readily  with    alkalies, 
earths,  and  metallic  oxides,  and  the  compounds  %vhich 
•jix         are  thus  formed  are  denominated  ben%oales. 
Affinities.        9.  The  order  of  the  affinities  of  benzoic  acid  is  the 
following. 
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White  oxide  of  arfcnic, 

Potafh, 

Soda, 

Ammonia, 

Barytes, 

Lime, 

Magnefia, 

Alumina. 
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1.  Succinic  acid,  formerly  called  volatile  fait  of  am-Hilloiy. 
ber,  was  long  regarded  as  an  alkaline    fait.     It    was 

not  till  towards  the  end  of  the  17th  century,  that  its 
acid  properties  were  difcovered.  As  amber,  the  fub- 
ftance  from  which  this  acid  is  obtained,  is  found  in 
confiderable  quantity  under  ilrata  of  fubllances  which 
contain  pyrites,  il  ivas  thought  that  this  acid  was 
formed  by  fulphuric  acid.  This  was  the  opinion  of 
Hoffman  and  Neuman.  Amber  is  found  on  the  fea- 
coaft  of  different  countries,  efpecially  in  the  Pruffian 
territory  on  the  ftiores  of  the  Baltic.  The  name  of 
the  acid  is  derived  homfuccinum,  the  Latin  name  for 
this  fubftance.  7'!4 

2.  Succinic   acid   may  be   obtained  by  the  following  Prepara- 
procefs.      Introduce   a   quantity  of    amber    in  powder  *'°"' 
into  a  retort,  and  let  it   be    covered  with    dry   fand. 
Adapt  a  receiver,  and  diftill  with   a  moderate  heat  in 

a  fand  bath.  There  pafles  over  firft  a  liquid  whicli 
is  of  a  reddifli  colour,  and  afterwards  a  volatile  acid 
fait,  which  cryllallizes  in  fmall,  white,  or  yellowilh 
needles  In  the  neck  of  the  retort  ;  and  if  the  diftllla- 
tion  be  continued,  a  white  light  oil  fucceeds,  which 
becomes  brown,  thick,  and  vilcid.  The  acid  ivhich 
is  obtained  in  this  way  is  contaminated  with  the  oil ; 
and  therefore  to  feparate  this  oil,  it  may  be  dlifolved 
in  hot  water,  and  pafled  through  a  filter  on  ivhich  has 
been  placed  a  little  cotton  moilfened  with  oil  of  am- 
ber, which  retains  the  oil,  and  prevents  it  from  paf- 
fing  through  along  with  the  acid.  The  acid  may  then 
be  evaporated  and  cryftallized.  Guyton  has  oblerved, 
that  the  acid  may  be  rendered  quite  pure,  by  dillilling 
off  It  a  fufficient  quantity  of  nitric  acid,  but  with,  this  *-^'"'' ''' 
precaution,  that  the  heat  employed  is  not  ftrong  enough  .'"'  '"^' 
to  fublirae  the  fucclnic  acid*.  -j^ 

3.  The  acid  thus  obtained  is  In  the   form  of -white.  Properties, 
ftiining,  tranfparent  cryftals,  which   are    foliated,  trian- 
gular, and  prifmatic.     The  tafte  is   acid,  but  not  cor- 

rofive.  It  reddens  the  linflure  of  tunilole,  but  has  no 
effeft  on  the  infufion  of  violets.  726 

4.  With  the  heat  of  a  fand  bath,  the  cryftals  of  fuc-  Acflion  of 
cinic  acid  firft  melt,  and  are   then   fublimed  and  con-       *" 
denfed  in  the  upper  part  of  the  veflel.     There  is,  how- 
ever,  a  partial   decompofitlon,  for  there  is  a  coaly  mat- 
ter left  behind  in  the  veflel.  ^j, 

5.  At  the  temperature  of  212*,  two  parts  of  water  Of  waier. 
diflblve  one  of  this  acid,  which  cryftallizes  on  cooling. 
When   the   water  is  cold    at  the  temperature  of  50°, 

it  requires  96  parts  of  water  to  diflblve  one  of  the  acid.        71S 

6.  This  acid  like  other  vegetable  acids,  is  compofed  Compofi- 
of  oxygen,  hydrogen,  and  carbone  ;  for  when  It  is  dif-  *'""■ 
tilled  in  a  retort  w\x\\  a  ftrong  heat,  carbonic   acid  gas, 

and  carbonated  hydrogen  g:»  are   evolved,  and  char- 
coal 
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Acids,     coal  remains  btiimd   \i\  die  retort.     The  proportions  of 
the  component  parts  have  not  been  alc(  rtahicci. 

7.  This  acid  enters  into  combination  with  alkalies, 
earths,  and  metallic  oxides,  and  forms  with  them  com- 
pounds which  are  <\cn<ymm3\tdi/ucciin!tes. 

8.  The  affinities  of  this  acid  are  in  the  following  order : 

Barytes, 

Lime, 

Potafti, 

Soda, 

Ammonia, 

Magnefia, 

Alumina, 

Metaiiic  oxides. 
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Sect.  XXVI.  Of  Saclactic  Acid. 

1.  To  this  acid  Fourcroy  h;,3  rive:,  the  name  of  Mu- 
cous acid,  becaufe  it  is  obtained  froiu  gum  arabic  and 
other  mucilaginous  fubftances-,  and  it  was  formerly 
called  acid  of  fugar-ofmilk.  This  latter  name  it  re- 
ceived from  Scheele,  who  difcovered  it  in  the  year  1780, 
while  he  was  employed  in  making  experiments  on  the 
fugar  of  milk,  in  order  to  obtain  from  it  oxalic  acid, 
which  he  procured  from  fugar. 

2.  This  acid  may  be  obtained  by  the  folloiving  pro- 
cefs.  To  I  part  of  gum  arabic,  or  other  mucilaginous 
fubftance,  add  2  parts  of  nitric  acid  in  a  retort,  and 
apply  a  gentle  heat.  There  is  at  firft  difengaged  a 
little  nitrous  gas  and  carbonic  acid  gas,  after  which 
let  the  mixture  cool.  There  is  then  precipitated  a 
white  powder  which  is  flightly  acid.  This  powder  is 
the  facladlic  acid. 

3.  Thus  obtained,  faclaflic  acid  is  in  the  form  of 
a  white  powder,  a  little  gritty,  and  with  a  weak  acid 
tafte. 

4.  It  is  readily  decompofed  by  heat,  and  yields  an 
acid  liquor  which  cpjflallizes  by  reft  in  the  (liape  of 
needles,  a  fmall  quantity  of  an  acrid  cauftic  oil,  of  a 
blood  red  colour,  carbonic  acid  gas,  and  carbonated 
hydrogen  gas ;  and  there  is  left  behind  a  confiderable 
quantity  of  coaly  matter.  It  is  partly  fublimed  in 
needles  or  brown  plates,  with  an  odour  fimilar  to  that 
of  benzoic  acid  *. 

3.  Sacladic  acid  in  the  ftate  of  powder  is  not  very 
foluble  in  water.  Cold  water  does  not  take  up  more 
than  200  or  300  parts  of  its  weight ;  boiling  water 
does  not  take  up  above  one  half  more.  On  cooling, 
the  acid  is  depofited  in  brilliant  fcales,  which  become 
white  in  the  air.  The  folution  has  an  acid  tafte.  It 
reddens  the  tinfturc  of  tumfole.  Its  fpecific  gravity 
at  the  teiftperature  of  59"  is  1.0015  f . 

6.  This  acid  enters  into  combination  with  earths, 
alkalies,  and  metallic  oxides ;  and  the  falts  which  it 
forms  are  known  by  the  name  oifacco/ates, 

7.  The  order  of  its  affinities,  according  to  Bergman, 
is  the  following. 

Lime, 
Barytes, 
'         Magneila,    _ 
Potafli, 
Soda, 
Ammonia, 
Alumina, 
Metallic  oxides-. 


1.  This  acid  is  obtained,  as  the  name  imports,  from  ij;({ofy_ 
camphoi\  a  concrete  fubftance  procured  from  a  Ipecies 

of  laurel   i^Lai/rus  camphara,  Lin.)  which  is  a  native 

of  the  Eaft  Indies.  y.p 

2.  Caniphoiic  acid  was  firft  obtained  by  Kofegarten,  Prepara- 
by  diftilling  nitric   acid   8  times  fuccefTively  off  cam-*""- 
phor.     This  experiment  was  repeated  by  Bouillon  La- 
grange with  the  fame  refult.     He    introduced  into  a 

glals  retort,  i  part  of  camphor,  and  he  poured  over 
it  4  parts  of  nitric  acid.  A  receiver  was  adapted  to 
the  retort,  and  the  joinings  were  well  luted.  The 
retort  was  placed  on  a  fand-bath,  and  a  gradual  heat 
was  applied.  A  great  deal  of  nitrous  gas  and  carbonic 
acid  gas  was  difengaged.  One  part  of  the  camphor  is 
fublimed,  and  another  part  feizes  on  the  oxygen  of  the 
nitric  acid.  The  fame  procels  muft  be  repeated  till 
the  ivhole  of  the  camphor  is  acidified,  which  is  known 
by  its  cryftallizing  when  the  liquor  cools  which  re- 
mains in  the  retort.  Thefe  cryftals  are  camphoric 
acid.  To  purify  it,  it  muft  be  diffolved  in  diftilled 
warm  water,  and  the  liquor  is  then  to  be  filtered  and 
evaporated  to  nearly  half  its  volume,  or  till  a  thin 
pellicle  is  formed  on  it.  When  it  cools,  cryftals  o^ 
pure  camphoric  acid  will  be  obtained.  740 

3.  Camphoric  acid  has  a  flightly  acid,  bitter  tafte.  Properties. 
It  reddens  the  tindlure  of  tumfole.    The  cryftals  refem- 

ble,  when,  in  a  mafs,  thofe  of  the  muriate  of  ammonia. 
Expofed  to  the  air  the  mafs  efflorefces.  .,, 

4.  Cold  water  difTolves  this  acid  with  great  diflicul-  Aaion  of 
ty.     An  ounce  of  water  at  the  temperature  of  between  watcc. 
50"  and  60°,  cannot  diifolve  more  than  6  grs.  while 

water  at  the  boiling  temperature  will  hold  in  folution 
eight  times  that  quantity.  .  .  ^ 

5.  When  this  acid  is  put  upon  burning  coals,  it  ex- of  heat, 
hales  a  denfe,  aromatic  vapour  •,  ^vith  a  lefs  degree  of 

heat,  it  melts,  and  is  fublimed.  When  put  into  a  heat- 
ed porcelain  tube,  and  if  a  ftream  of  oxygen  gas  be 
pafTed  through  it,  the  acid  remains  unchanged,  but  it  is 
fublimed  from  the  fides  of  the  tube.  When  diftilled 
alone,  it  firft  melts  and  then  fublimes.  This  fublima- 
tion  produces  fome  change  in  its  properties.  It  no 
longer  reddens  the  tinflure  of  tumfole,  and  acquires  a 
ftrong  aromatic  odour,  and  a  lels  pungent  tafte  •,  be- 
comes infoluble  in  water,  and  in  the  fulphuric  and  mu-  *  -^'"'' 
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riatic  acids.     The  nitric  acid  heated,  makes  it  yellow, 
and  diflolves  it  *. 

6.  Camphoric  acid  enters  into  combination  with  the  Compounds 
alkalies,  earths,  and  metallic  oxides,  and  the  compi  unds 

thus  formed  are  denominated  campliorates. 

7.  The  aflinities  of  this  acid  are  the  following  f 

Lime, 

Potafti, 

Soda, 

Barytes, 

Ammonia, 

Alumina, 

Magnefia. 

Sect.  XXVIII.  OfSvestic  Acid. 

745 
I.  This  acid  is  obtained  from  cork,   a  well-known  Hiftory, 
fubftance,  which  is  the  bark  of  a  tree  (the  qutrcus  fuhcr 

Lin. 
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Aci.l«.  Lin.  or  cork-tree.)  From  tVie  Latin  name  of  this  fub- 
"—v""^  flance,  fuber,  the  nnmc  of  tl;e  acid  is  derived,  and  hence 
it  is  called  /liberie  acid.  The  acid  which  is  obtain- 
ed from  cork,  by  treating  it  with  nitric  acid,  \vas  fup- 
pofed  to  be  the  oxalic  acid,  on  account  of  poflefling 
ibme  common  properties,  and  particularly  that  ot 
forming  with  lime  an  infoluble  fait.  But  the  experi- 
ments of  Bouillon  Lagrange  have  fliewn,  that  this  is 
a  peculiar  acid. 

2.  This  acid  is  obtained  by  the  follo-.ving  proccfs. 
Take  a  quantity  of  clean  cork,  grated  downi.  Intro- 
duce it  into  a  retort,  and  pour  on  it  fix  tlir.es  its  weight 
of  nitric  acid  ;  the  acid  ought  not  to  be  too  concentrat- 
ed. It  is  tiien  to  be  dillilled  with  a  moderate  heat.  The 
cork  fwells  up  and  becomes  yellow,  and  there  is  dif- 
engagcd  a  quantity  of  red  vapours  •,  and  as  tlie  diftilla- 
tion  goes  on,  the  cork  is  diiTolved,  and  fwims  on  the 
furface  like  foam.  If  this  fcum  is  not  formed,  the 
cork  has  not  been  afled  upon  by  the  acid.  In  this^ 
cafe  when  the  dlftillation  begins  to  flop,  return  into 
the  retort  the  acid  which  had  pafTed  over  into  the  re- 
ceiver, and  diftil  as  long  as  any  red  vapours  appear, 
and  then  immediately  remove  the  retort  from  the  fand 
b.ith,  and  pour  out  the  contents  ^vhile  yet  hot  into  a 
glafs  or  porcelain  veflel  ;  put  it  upon  a  fand  bath  and 
ap;  ly  a  gentle  heat,  ftirring  it  conilantly  with  a  glafs 
rod.  The  matter  gradually  thickens,  and  as  foon  as 
■white  vapours  are  difengaged,  which  excite  a  tickling 
in  the  throat,  it  is  to  be  removed  from  the  fand  bath, 
and  conftantly  flirred  till  the  mafs  is  nenrly  cold.  In 
this  way  a  fubllance  is  obtained  of  the  confiftence  of 
honey,  of  an  orange-yellow  colour,  of  a  fliarp  pene- 
trating odour  while  it  is  warm,  but  which  gives  out  a 
peculiar  aromatic  fmell  when  it  is  cold. 

To  procure  the  acid  which  is  contained  in  this  fub- 
ftance,  put  it  into  a  matrafs,  and  pour  upon  it  double 
its  weight  of  diftilled  water.  Apply  heat  till  the  mafs 
becomes  liquid,  and  feparate  by  filtration  that  part 
which  is  infoluble  in  ivater.  The  liquor  which  is  ob- 
tained is  of  a  clear  amber  colour,  and  of  a  peculiar 
odour.  The  filtered  liquor  on  cooling  becomes  mud- 
dy, is  covered  with  a  thin  pellicle,  and  depofits  a 
powdery  fediment.  The  precipitate  is  to  be  feparatcd 
from  the  liquid  by  filtration,  and  it  is  to  be  dried  with 
a  gentle  heat.  This  precipitate  is  the  fuberic  acid. 
The  remaining  liquor  is  then  to  be  evaporated  to  dry- 
nefs  with  a  moderate  heat,  to  obtain  the  whole  of  the 
acid  which  it  holds  in  folution. 

The  acid  which  i»  prepared  by  this  procefs  is  a  lit- 
tle coloured,  and  may  be  purified,  either  by  faturatinc^ 
the  fuberic  acid  ^vith  potalh,  and  precipitating  with 
an  acid,  or  by  boiling  it  ivith  charcoal  powder. 

3.  Suberic  acid  is  in  the  folid  form,  but  it  is  not 
cryliallized.  Wlicn  it  is  obtained  by  precipitation,  it 
is  in  the  ftate  of  a  powder,  and  by  evaporation  it  is  in 
the  form  of  thin  irregular  pellicles. 

4.  It  has  a  flightly  bitter  and  acid  tafte.  DiiTolved 
in  a  fmall  quantity  of  boiling  water,  it  tickles  the 
throat,  and  excites  coughing.  It  reddens  vegetable 
blues. 

5.  Exnofed'  to  the  light,  it  becomes  brown  after  a 
certain  tim.e  ;  but  this  effeft  is  more  fpeedily  produced 
when  it  is  expofed  to  the  fun's  rays.  Heated  in  a' 
matrafs,  the  fuberic  acid  is  fublimed,  and  the  glafs  re- 
mains marked  with  zones  of  different  colours.     If  the. 
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fublimation  be  flopped  iu  time,  tlic  ;icid  is  olitaiiicJ  on 
the  fides  of  the  vefFel,  in  ^lall  poiiil*  formed  of  concen- 
tric circles.  When  cxpofrd  to  the  heat  of  the  blow- 
pipe on  a  Ipoon  ol  platina,  it  firil  melts,  then  falls 
down  into  powder,  and  at  lull  is  toliilly  dilTipated  by 
fublimation. 

6.  It  undergoes  no  change  from  the  aflion  of  oxy- 
gen gas.  The  aiftion  of  the  acids  on  iubcric  acid  is 
very  weak.  The  folution  is  not  complete,  efpecially 
when  it  15  impure. 

7.  Water  at  the  temperature  of  60°  or  70°  dilTolves 
the  concrete  acid  only  in  the  proportion  of  10  grs.  to 
the  ounce.  When  the  acid  is  very  pure,  the  water 
will  not  diflolve  more  than  4  grs.  Boiling  water  dif- 
folves  half  its  weight  ;  but  as  the  liquor  cools,  it  be- 
comes muddy,  and  the  acid  is  depofited  *. 

8.  This  acid  combines  with  the  alkalies,  earths, 
and  metallic  oxides,  and  forms  with  them  compounds 
which  are  known  by  the  name  oifiibcraltt. 

9.  The  order  of  its  aflinities  is  the  following, -f. 

Bai-ytes, 

Potaih, 

Soda, 

Lime, 

Ammonia, 

Magnefia, 

Alumina, 

Metallic  oxides. 

Sect.  XXIX.  O/Melutic^cid. 

1.  This  acid  is  procured   from  a  mineral  fubftance  j)|f'ovciy. 
which  was  difcovert-d   about  the  year  1790.     Werner 

gave  it  the  name  of  Iwnii^JIciri,  (honeyllone)  from  its 
colour.  By  other  mintralogills  it  has  been  denomi- 
nated mellitc,  from  the  Latin  name  of  honey,  and 
hence  the  acid  which  it  affords  has  bef-n  called  me/- 
litic  acid.  The  mineral  from  which  tliis  acid  is  ob- 
tained feems  to.be  of  vegetable  origin.  It  is  found  in 
fmnll  cryllals  among  the  layers  of  wood  coal  at  Arten 
in  Thuringia.  In  the  firft  analyfis  to  which  this  mine- 
ral was  fubjefied  no  new  acid  was  detected.  But  in 
the  year  1799  the  acute  and  accurate  Klaproth  ex- 
amined its  nature  and  component  partsy  and  found  that 
it  is  a  compound  of  a  peculiar  acid  and  alumina.  His 
experiments  have  been  fince  repeated  by  Vauquelin, 
and  the  refult  of  his  analyfis  has  been  fully  confirmed.        -  . 

2.  It  is  procured  from  mellite  by  the  following  pro-  Proceis  for 
cefs.     The  mineral  is  to  be  reduced   to  powder,  and  obtaining, 
boiled  with  about  72  times  its   weight  of  water.     The 
almnina  is  precipitated   in  the  form  of  flakes,  and  the 

acid  combines  ^vith  the  water.  By  filtration  and  eva- 
poration, crjffals  are  depofited,  which  are  the  crvftals 
of  mellitic  acid.  , 

3.  This  acid  cryftallizes  in  the  form  of  fine  needles,  pjonertles. 
or  in  fmall  fhort  prifms  with  Ihining  faces.     They  are 
confiderably  hard.      It    has  a  flightly  acid  tafte,  ac- 
companied with  fome  degree  of  bittemefs.  .,_ 

4.  This  acid  has  very  little  folubility  in  water,  but  A(!tioii  of 
it  has  not  been    afcertained  to  what  degree  ;  or  what  water, 
proportion  of  .water  it  requires  for  its  folution.  .  „ 

5.  A  fmall  quantity   of"  this    acid   expofed    to  the  ot  heat. 
flame  of  the  blow-pipe,  at  firfl  gave  out  fpnrks  like 

nitre ;  and  then  fwclled  up,   and  left   a  matter  nhich 

penetrated 
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penetrated  the  cliarcoal.  Heated  in  a  crucible  of  pla- 
lina,  it  fwells  up  at  firll,  is  then  charred,  without  the 
produftion  of  any  oily  vapftir,  and  leaves  behind  a 
light  coaly  alkaline  matter  *. 

6.  When  the  nitric  acid  is  added  to  this  acid,  is  pro- 
duces no  Jther  change  than  gi^'ing  it  a  yellowilli  colour. 
It  has  not  yet  converted  it  into  any  of  the  vegelable 
acids  to  which  it  is  nearly  allied  in  its  properties  and 
conilitucnt  parts. 

7.  According  to  Klaproth's  analyfis  the  jnineral  from 
v.-hjch  the  acid  is  obtained  conillh  of 

46  mcllitic  acid, 
16  alumina, 
38   water. 


100 


When  it  was  diftilled  in  a  retort  the  acid  ^vas  com- 
juttcly  decompofed  j  and  the  produffs  obtained  by 
Klaproth  in  this  way  from  100  grains  of  mellite  were 
the  following: 

j4  cubic  inches  of  carbonic  acid  gaf, 
13  _  hydrogen  gSs, 

38  grs.  of  acidulous  water, 

I  arotiiatic  oil, 

9  charcoal, 

1 6  alumina. 

The  conftituent  parts  of  mellitic  acid  are  obvioufly 
carbone,  hydrogen,  and  oxygen.      But  the  proportions 
7(Ji        have  not  been  afcertained. 
Compounds.      g.  Mellitic   acid   enters  into  combination   ^vith  the 
earths,  alkalies,  and   metallic   oxides,  and  forms  com- 
pounds with  them  which  are  called  mellates. 


7«^ 
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Sect.  XXX.  Of  Lactic  Acin. 

1 .  In  inveftigating  the  changes  which  <pontaneoufly 
take  place  in  milk,  the  celebrated  Scheele  difcovered 
that  it  contains  a  peculiar  acid.  To  tliis  has  been 
given  the  name  of  laBic  acid.  The  formation  of  this 
acid  depends  on  the  change  of  the  fugar  of  milk  or 
of  the  faccharine  mucous  matter ;  for  after  the  acid  is 
once  well  formed,  ^vhen  the  ferous  part  of  the  milk  be- 
ing Very  four  reddens  vegetable  blues,  no  more  is  ob- 
tained by  evaporation  and  cryftallization. 

2.  Scheele  did  not  fucceed  in  feparatlng  the  acid 
from  the  ferous  part  of  the  milk  by  dillillation.  He 
therefore  contrived  the  following  procefs.  He  e^-a- 
porated  a  quantity  of  four  tvhey  to  \\\\  of  its  bulk,  and 
then  filtered  it  to  feparate  the  whole  of  the  coagulated 
cheefy  matter.  He  then  added  lime-water  to  precipi- 
tate the  phofphate  of  lime,  and  diluted  the  liquid  with 
three  times  its  weight  of  pure  water.  He  then  preci- 
pitated the  excefs  of  lime  by  means  of  the  oxalic  acid, 
adding  no  more  of  the  latter  than  what  is  neceflary. 
He  evaporated  the  folution  to  the  confiftency  of  honey, 
poured  on  a  quantity  of  alcohol  which  feparates  the 
portion  of  fugar  of  milk  and  of  other  extraneous  mat- 
ter, and  diffblves  the  laflic  acid  ;  and  diililled  the 
clear  filtered  liquor  till  the  whole  of  the  alcohol  em- 
ployed be  driven  oft" :  ivhat  remains  in  the  retort  is  the 
laftic  acid. 

froperties.  \     3.  This  acid  is  never  cryftalb'zed  j    but   ahvays  ap- 
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])ears  in  the  form  of  a  vifcid  mucilaginous  fubftance.      Acid?. 
It  has  a  ftrong  iliarp    tafte,  which   is  far  from  being  '       v'— »^ 
agreeable.     It  reddens  the  tincture  of    tumfole,    and 
gives  a  reddilll  violet  ihade  to  the  fyrup  of  violets.  7^5 

4.  When  it  is  diililled  in  a  retort  it  yields  an  empy-*".'""'"'''" 
reumatic  acid  which  is  very  ftrong  and  analogous  to  the 
tartaric,  very  little  oil,  carbonic  acid  gas,  and  carbo- 
nated hydrogen  gas,  and  a  fmall  quantity  of  coaly  mat- 
ter which  aJhcres  to  the  glafs.  This  Ihews  what  are 
the  conftituent  parts  of  this  acid,  but  the  proportions  of 
thefe  have  not  been  determined.  -^g 

J.  The  compounds  with  alkalies,  earths,  and  metal- Compound;, 
lie  oxides  which  are  formed  with  the  laftic  acid,   are 
denominated  laBates.  767 

6.  The  affinities  of  this  acid  are  in  the  follo^nng -^ffiniutt, 
order. 

Barytes, 

Potalh, 

Soda, 

Strontites, 

i.ime. 

Ammonia, 

Magnefia, 

IMetallic  oxides, 

Glucina, 

Alumina, 

Zirconia. 


Sect.  XXXIi  Of  Laccic  Asw. 
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I .  Tl»e  fubftance  from  ivhich  this  acid  is  obtained,  Hiftorv, 
is  collected  in  the  neighbourhood  of  Madras.  It  was 
firft  defcribed  by  Dr  Anderfon,  -who  fays  that  nefts  of 
infefts  refembling  fmall  cowry  fliells  were  brought  to 
him  from  the  woods  by  the  natives,  who  eat  them  with 
avidity.  Thefe  fiippofed  nefts  he  fliortly  aftenvards 
difcovered  to  be  the  coverings  of  the  females  of  an  un- 
defcribed  fpecies  of  coccus  ;  and  having  noticed  in  the 
Abbe  Grofier's  account  of  China,  that  the  Chinefe  col- 
lect a  kind  of  wax,  much  efteemed  by  them,  under  the 
name  <A  pela  from  a  coccus  depofited  for  the  purpofe  of 
breeding  on  certain  ftirubs,  and  managed  exatlly  in  the 
fame  manner  as  the  Mexicans  manage  the  cochineal  in- 
fers, he  followed  the  fame  procefs  with  his  new  infefts, 
and  found  means  to  propagate  them  with  great  facility 
on  trees  and  Ihrubs  in  the  neighbourhood.  -g- 

This  fubftance,  which  he  called  white  lac,  was  found  and  nature 
on  examination  to  have  a  ccnfiderable  refemblance  to"' the  fub- 
bees  wax.    Dr  Anderfon  fuppofes,  that  the  animal  which  ".^(""^f -^^f" 
fecretes  it  provides  itfelf,  by  fome  means  or  other,  withQ]j(j;j,jj_ 
a  fmall  quantity  of  honey,  refembling  that  produced  by 
our  bees.      The  fweetnefs   of  it  tempted  the   children 
who  were  employed  to  collet!  it,   to  eat  fo  much  of  it 
as  very  much  to  diminifti  his  crop.      A  fmall  quantity 
of  this  matter  was  fent  to  Eiuope  in  1789.      It  was  ex- 
amined by  Dr  Pcarfon,  who  publiihed  an  account  of  his 
analyfts  in  the   Philofophical    Tranfaftions    for   1794, 
from  which  we  have  extracted  the  information   which 
we  no^v  lay  before  our  readers. 

A  piece  of  white  lac,  which  weighs  from  three  to 
fifteen  grains,  is  fuppofed  to  be  produced  by  each  infecl. 
Thefe  pieces  are  about  the  fize  of  a  pea,  of  a  gray  co- 
lour, opaque  and  roundilh,  but  with  a  flat  fide,  by 
which  they  adhere  to  the  bark.  In  its  dry  ftate,  white 
lac    is  foft  and  tough,  and  has   a  fritifti  and  bitterilli 
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tafte.  A  watery  liquid,  which  has  a  flight  fah  tafte, 
■*  oozes  out  on  preffing  a  piece  of  this  iubftance.  While 
lac  has  no  fmell,  unlefs  it  be  preffed  or  rubbed,  when 
it  becomes  foft,  and  then  it  emits  a  peculiar  odour. 
When  it  is  gathered  from  the  tree,  the  pieces  of  lac  are 
lighter  than  bees--(vax  j  but  after  being  melted  and  puri- 
fied, it  fmks  in  water.  It  melts  in  alcohol  and  in  wa- 
ter at  the  temperature  of  145°,  and  very  readily  in 
boiling  water. 

2.  Dr  Pearfon  expofed  2000  grains  of  white  lac  to 
fuch  a  degree  of  heat  as  was  fufficient  to  melt  them. 
They  became  foft  and  fluid,  and  there  oozed  out  550 
grains  of  a  reddilh  %vatery  liquid,  which  emitted  the 
ihiell  of  neivly  baked  bread.  The  liquid  was  filtered 
and  purified  from  extraneous  matter.  This  liquid  is 
laccic  acid. 

3.  It  has  a  flightly  faltifti  tafte,  with  fome  degree  of 
bitternefs.  It  fmells  when  heated  like  newly  baked  hot 
bread.  It  reddens  the  tinfture  of  tumfole.  Its  fpeci- 
fic  gravity,  at  the  temperature  of  60°  is  1.025.  When 
this  liquid  remains  for  fome  time  at  reft,  it  becomes  tur- 
bid, and  depofits  a  fediment.  W^hen  it  is  evaporated,  it 
becomes  more  turbid  -,  and  allowed  to  remain  at  reft,  it 
affords  fmall  needle-hke  cryftals  in  mucilaginous  mat- 
ter. 

4.  Two  hundred  and  fifty  grains  of  this  liquid  were 
expofed  to  heat  in  a  fmall  retort.  As  the  liquor  grew 
warm,  mucilage-like  clouds  appeared,  but  when  it  grew 
hot,  they  difappeared.  At  the  temperature  of  200° 
it  diftilled  over  very  faft.  On  diftillation  to  drynefs, 
a  fmall  quantity  of  extractive  matter  remained.  The 
diftilled  liquid  was  tranfparent  and  yellowilh,  and  while 
hot,  had  the  fmell  of  newly  baked  bread.  Paper  ftain- 
ed  with  tumfole  which  had  been  put  into  the  receiver, 
was  not  reddened.  One  hundred  grains  of  yellowifti 
tranfparent  liquid  being  evaporated  till  it  became  turbid, 
afforded  in  the  courfe  of  a  night,  acicular  cryftals 
%vhich  had  a  bitterifti  tafte.  Under  a  lens  they  appear- 
ed in  a  group,  fomewhat  refembUng  the  umbel  of  parf- 
ley.  One  hundred  grains  of  yellowilh  tranfparent 
liquid  being  evaporated  in  a  low  temperature  to'  drynefs, 
a  blackifti  matter  remained  behind,  which  did  not  en- 
tirely difappear  when  expofed  to  pretty  ftrong  heat  ; 
but  on  heating  oxalic  acid  to  a  lels  degree,  it  evapo- 
rated and  left  no  trace  behind. 

From  thefe  properties,  and  from  its  peculiar  aflion 
with  alkaline,  earthy,  and  metallic  felts,  Dr  Pearfon 
concludes,  that  this  acid  is  different  from  any  of  the 
acids  already  known. 

5.  The  experiments  which  have  been  made  on  white 
lac,  and  on  the  acid  obtained  from  it,  (how  that  it  is 
clofely  allied  to  the  vegetable  acids.  Its  component 
parts,  therefore,  probably  are,  carbone,  hydrogen,  and 
oxygen  ;  but  experiments  are  ftill  wanting  fully  to  af- 
certain  its  nature  and  properties  *. 

Sect.  XXXII.  O/Prussic  ^cid. 

I.  This  is  one  of  the  moft  important  acids,  both  to 
the  chemift,  and  to  the  manufafturer.  It  has  been  al- 
leged that  the  ancients  were  acquainted  with  Pruftian 
blue,  which  they  employed  in  painting  ;  but  Landriani 
has  fliown,  in  his  diff^rtation  on  this  fubftance,  from 
the  evidence  of  Theophraftus  and  Pliny,  and  from  the 
analyfis  of  an  Egyptian  mummy,  that  the  ancients  em- 
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ployed  ultramarine  blue  and  the  liualt  or  azure  of  co- 
balt ;  and  that  Pruftian  blue  which  is  readily  a<fted  on  ' 
by  the  fubftances  to  which  it  muft  have  been  expofed 
in  thefe  countries,  could  not  rcftft  their  influence  for  (o 
many  ages,  and  retain  the  beautiful  colours  which  are 
admired  in  the  paintings  of  Herculancum. 

2.  Stahl  relates,  in  his  300  experiments,  that  the  The '/ir. 
difcovery  of  Pruftian  blue  was  owing  to  an  accident,  covci)-. 
About  the  beginning  of  the  18th  century,  Dielhacli,  a 
chemift  of  Berlin,  wiftiing  to  precipitate  a  decodion  of 
cochineal  with  an  alkali,  borrowed  from  Dippel  foim- 
potafti,  on  which  he  had  diftilled  fcveral  times  his  ani- 
mal oil ;  but  as  there  was  fome  fulphate  of  iron  in  the 
decoftion  of  cochineal,  the  liquor  inftantly  exhibited  a 
beautiful  blue  in  place  of  a  red  precipitate.     Retlctting 

on  the  circumftances  which  had  taken  place,  he  found     ^ 
that  it  was   eafy  to  produce  at  pleafure  the  fame  fub- 
ftance, which  afterwards  became  an  object  of  commerce. 
It  obtained  the  name  of  Frujfian  blae,  from  the  place 
where  it  was  difcovered. 

3.  This  difcovery  ivas  announced  in  the  Memoirs  of  RrfVan- 
the  Academy  of  Berlin,  for  the  year  1 7 10;  but  the  nounced, 
procefs  by  which   it  uas  obtained  was  kept  fecret,  that 

thofe  vA\o  were  in  poffeffion  of  it  might  derive  the 
^vhole  advantage  from  the  manufacture.  It  was  pub- 
llflied  for  the  firft  time  by  Woodward  in  the  Philofo- 
phical  Tranfaiitions  for  the  year  1724,  who  declared, 
that  it  had  been  fent  to  him  from  Germany,  by  one 
of  his  friends.  This  is  all  that  is  known  of  the  man- 
ner by  which  this  procefs  was  made  public.  It  is  not 
certain  whether  it  came  originally  from  the  firft  inven- 
tors, or  whether  it  be  owing  to  the  refearches  of  fome 
chemift.  _._ 

4.  The  method  which  is  defcribed   by  Woodward  Proceb; 
fucceeds  very  well.     It  is  by  preparing  an  extemporane- 
ous alkah,  by  detonating  four  ounces  of  nitre,  and  an 
equal   quantity  of  tartar ;  then  to  add  four  ounces  of 
bullock's  blood,  well  dried,  and  to  calcine  the  whole 

with  a  moderate  heat,  till  the  blood  be  reduced  to 
a  coal,  or  emit  no  fmoke  capable  of  blackening 
any  white  body  that  is  expofed  to  it.  Towards  the 
end  of  the  procefs  the  firft  is  to  be  increafed,  till  the 
crucible  which  contains  the  materials  ftiall  be  mode- 
rately red.  Throw  the  red-hot  matter  into  water,  and 
boil  it  for  half  an  hour ;  and  having  ])oured  oft'  the 
firft  water,  add  another  quantity,  and  boil  it  again. 
Repeat  this  operation  till  the  laft  water  comes  off  in- 
fipld,  then  add  all  the  quantities  of  water  together, 
and  e\  aporate  to  the  quantity  of  two  pints.  To  this 
liquid  the  Germans  have  given  the  name  of  b/ood  ley. 
By  others  it  has  been  denominated  phlogijlicated  alka- 
line  ley, 

5.  A  foiution  of  2  ounces  of  fulphate  of  iron,  and 
8  ounces  of  alum,  in  ti\  o  pints  of  boiling  water,  is  to 
be  mixed  with  the  former  foiution  while  both  are  hot. 
A  great  effcrvefcence  takes  place ;  the  liquor  becomes 
muddy,  afl'umes  a  greenilh  colour,  inclining  more  or 
lefs  to  blue  ;  and  a  precipitate  Is  formed  of  the  fame  co- 
lour. Separate  this  precipitate,  and  to  heighten  the 
colour,  pour  upon  it  carefully  muriatic  acid  till  it  no 
longer  increafes  the  intenfity  of  the  blue  colour  ;  then 
wafti  it  with  water,  and  dry  it  flo%vly. 

6.  Such  was  the  procefs  by  \vhich  Pru^Tian  blue  was 
obtained,  before  the  theory  was  difcovered,  to  account 
for  tile  different  changes  and  effefts  \vhich  it  prefented, 
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,  .AC  Ji.  TIk;  lame  ye-;r  in  which  Woodward  publifhed  an  ac- 
^~~^"~~'  count '  of  the  procefs,  Brown  jnftituted  a  fet  of  expe- 
NaVs  of  f'n^snts,  to  difcover  the  nature  of  this  fubftance,  and 
itinvefti-  t'lc  circumllances  which  attended  its  formation.  He 
pated  by  found  that  flefn,  as  well  as  bullock's  blood,  poffclTed  a 
Icyeral  chc-finiilar  property.  He  th?5ught  that  Pruflian  blue  was 
"'''  ^"  the  bituminous  part  of  iron,    developed  by  the  alka- 

line ley,  and  fixed  in  the  aluminous  earth.  Geoffroy 
ad'jptcd  the  fame  explanation.  He  found  that,  in  the 
animal  kingdom,  oils,  ^voul,  hartlhorn,  fponge,  had 
the  fame  effeft  as  blood  ivith  the  alkali,  in  precipi- 
tating iron  of  a  blue  colour  ;  and  that  fome  vegetable 
charcoal  treated  with  the  alkali,  in  fome  meafure  com- 
municated to  it  a  fimilar  property.  Neuman  difco- 
vered  that  the  animal  empyreumatic  oils  might  be  em- 
ployed for  the  fame  purpoie.  The  abbe  Menon  was 
of  opinion,  that  the  colour  of  iron  is  blue  ;  but  that  this 
colour,  ufually  diiguiled  by  fome  faline  matter,  re- 
appears, when  it  is  feparated  by  the  phlogiliicated  alka- 
line ley,  and  thus  Prulhan  blue  w::s  only  iron  precipi- 
tated in  its  natural  (late.  The  aluminous  earth,  lie 
faw,  ferved  only  to  diminiih  the  intenfity  of  the  colour, 
■j-q  and  to  give  it  a  more  agreeable  ihade. 
By  Mac-  7.   It  is  to  the  celebrated  Macqucr  that  we  are  in- 

quer.  debted  for  the  firft    correft  \-iews   in    developing  the 

theory  of  this  procefs.  He  obferved,  i.  That  pure  alka- 
lies precipitated  iron  from  its  folutions  of  a  yellou' colour. 
2.  That  this  precipitate  is  foluble  in  acids.  ^.  That 
the  blue  fecula  obtained  from  the  blue  phlogiliicated 
ley  after  the  addition  of  muriatic  acid,  was  not  atled 
on  by  acids.  H6  therefore  concluded  that  the  fiill: 
green  precipitate  was  not  2  homogeneous  fubllance, 
but  a  mixture  of  two  precipitates,  the  one  yello^v  and 
the  other  blue  ;  and  that  it  v.-as  fufKcient  to  remove  the 
firft  by  any  acid,  to  give  to  the  fecond  its  full  inten- 
fity of  colour.  Hence  he  fuppofed,  that  the  acid  of 
the  alum  employed  in  this  procefs  ivas  ufcful  in  fatu- 
rating,  in  a  great  meafure,  the  pure  alkaline  portion  of 
the  ley,  and  diminilhing  proportionally  the  yellow  pre- 
cipitate of  iron.  Having  found  that  it  was  impoffible 
to  faturate  the  alkali  with  a  cclourihg  matter  by  means 
of  calcination  ;  and,  having  difcovered  that  the  pure 
alkali  deprived  iron  (which  was  converted  into  PrulTian 
blue)  of  its  charafteriilic  properties  ;  and  finally.  ha\"ing 
afcertained  that  the  alkali  ivhich  v.'as  emploved  in  the 
procefs  became  cxaclly  fimilar  to  that  which  ^vas  'dal- 
cincd  with  combuftible  matters,  to  prepare  it  for  the 
precipitation  of  iron  of  a  blue  colour,  and  that  its  al- 
kaline properties  difappeared  '  as  it  was  more  or  lefs 
faturated  with  the  colouring  matter,  he  attempted  to 
faturate  it  fully.  He  therefore  faturated  an  alkali  fo 
completely  with  the  colouring  matter,  that  it  under- 
went no  change  by  boiling,  and  exhibited  none  of  its 
alkaline  properties  by  chemical  teft<i'.'"'  By  this  dif- 
covery  ^ve  arc  now  in  poiTeflion  of  thi^' Valuable  fub- 
ftance which  had  been, hitherto  knov^ni  undeT  the  name 
oi  \S\e.  faturated  Icij  of  the  colburing'matler  cf  Prii/fian 
t/ue,     ~ 

In  the  courfc_  of  his  experimeiiirs'  Macquer  found, 
that  the  faturated  ley  could  not  be  flecompofed  by  ful- 
phuric  acid,  or  by  the  folutitil'cf  alum  ;  but,  on  the 
contrary,  that  every  metallic  fubftance  diifoived  in  an 
acid,  feparated  the  phlogiftlc  matter'  from  all  the  fixed 
and  volatile  alkalies.  Hence  he  concluded,  that  in 
the   procefs  of  the  formation  of   PrufTian  blue,    it    is 
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nccelTary  tliat   the   affinity  of  the  iron  ihould  combine     Acids, 
with  that  of  the  acid  with  the  alkali,  to  form  a  funi  '       «    >  "' 
of  aSnitics  capable   of  eft'eding  the  feparation.     This 
luminous   explanation   of  fo  ftriking  a  procefs,  has  not 
a  little  contributed    to    eftablilh    the    theory  of  com- 
pound affinities.  .j,, 

8.  After  the  publication  of  Macquer's  diilcrtation,  anH  others, 
almoft  all  chemifts  were  occupied  in  relearches  into  the 

nature  of  Pruflian  blue,  either  to  difcover  the  nature 
of  its  principles,  or  to  improve  the  procefs  for  prepar- 
ing the  colouring  matter  :  but  they  were  cliietly  occu- 
pied in  examining  thofe  bodies  which  were  capable  of 
phlogifticating  the  alkali,  as  it  was  called  ;  and  this  pro- 
perty was  found  to  exift  in  a  great  number  of  fubftances. 
Till  the  year  1775,  no  change  or  modification  was  pro- 
pofed  On  the  theory  of  Macquer.  781 

9.  About  this  time  the  celebrated  Bergman,  in  his  ^>'  Berg, 
diflertation  on  eleflive  attradions,  threw  new  light  on  "^''"" 
this  fubjeifl  of  inveftigation,   by  confidering  the  colour- 
ing matter  of  PrulTian  blue   as   a   dillincl  acid,  and  pof- 

fefled  of  peculiar  attraftions.  According  to  Sage, 
the  alkali  Avhich  precipitated  Pruflian  blue  was  no- 
thing but  an  alkali  faturated  with  phofphoric  acid  ; 
but  Lavoifier  juftly  remarked,  that,  according  to  this 
theory,  the  fait  formed  of  pholphoric  acid  and  an  alkali 
ought  to  precipitate  a  folution  of  fulphate  of  iron  of  a 
blue  colour,  \vhich  was  not  the  cafe. 

Many  chemifts  examined  the  nature  of  this  fubftance 
by  means  of  heat,  and  among  others  Delius  and  Sco- 
poli,  Deyeux  and  PaiTnentier,  Bergman  and  Erxleben, 
fubjeiSed  it  to  diftillation,  the  produdl  of  which  was  a 
quantity  of  ammonia.  By  others  an  oil  ^vas  obtained 
in  this  procefs,  and  fometimes  a  peculiar  acid,  which 
had  the  properties  of  fulphuric  acid.  The  difference 
of  thefe  refults  probably  arofe  from  the  different  ftates 
of  purity  of  the  Pruflian  blue  which  was  employed 
in  the  experiment.  7S2 

Fontana  ditcovcved  that  the  fulphuric  acid  diliilled  By  Fonta- 
on  Pruflian  blue  paiTed  to  the  ftate  of  fulphurous  acid,"*'- 
and  that  the  colouring  matter  produced  detonation 
with  nitre.  Landriani  found  that  it  yielded  by  diftilla- 
tion, befides  ammonia,  a  fmall  portion  of  liquid  per- 
ceptibly acid,  and  fome  oil,  and  a  great  quantity  of 
elaftid  tlnids,  which  confifted  of  azotic  and  hydrogen 
gales,  the  latter  burning  Avith  a  blue  flame,  and  deto- 
nating ftrongly  with  oxygen  gas.  7S3 

10.  But  the   moft  important  ftep  in   the  progrefs  of  ^J' ^'■"^^'^ 
the  difcovery    of  the    nature    and     properties   of   this 
Angular  fubftance,  ivas  made   by   Scheele,  an  account 

of  ^vhich  he  publilhed  in  two  differtations  in  the  Stock-       7S4 
helm  tranfaftions  for  1782   and    1783.      He  began  by  ^?  ^*''' 
examining    the    blood-ley,  and  he  found  by  expofing  I"'"'*  ' 
it  for  fome  time  to  the  air,  that   it  loft  the  property  of 
precipitating  iron  of  a  blue  colour,  and  the  precipitate 
which   it  then  yields  is  ioluble  in  acids.     To  difcover 
what  change  had  taken  place  on  the  air,  he  put  fome 
of  the  ley  freih  prepared  into   a  large  glafs  globe  clofe 
ftiUt  up,  -  and  he  found  fome  time  after,  tliat   neither 
the  air  nor  the   ley  had  undergone   any  change.     He 
concluded,    therefore,    that    the  colouring  matter  ivas      7-'>5 
not  pure  phlogifton.      He  lulpefted  that  carbonic  acid  '-""^^  °' 
might  have  feme   cft'eft  in  changing   the  nature  of  the"^j°""^ 
alkali  when  expofed    to    the  open    air.      He    filled  a 
globe  with  carbonic   acid  gas,  and   having   introduced 
a   quantity  of   Pruflian  alkali,   he   kept  it   tlofe  ftiut 

up 
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Aciils.      up  for  24  hours,  afier  wliicli,   on  examining  the  alka- 
»         li,   it  gave  a  precipitate   %vhich  was  foluble  in  acids ; 
the  change,  then,  mull    have  been  occafioncd  by  the 
carbonic  acid    gas.     He  repeated  this  experiment    by 
adding  to  the  colouring  matter  a  fmall  quantity  of  ful- 
phate  of  iron.     'J'his  matter  was  not  changed  by  tlie 
aftion  of  the  carbonic  acid  gas.     The  fame  refult  was 
obferved   when  lie  boiled   the  colouring  matter  in  an 
oxide  of  iron  precipitated  by  an  alkali.      It  fuffered  no 
-$6        change  in  the  carbonic   acid  gas,  but  precipitated  the 
Iron  fixes     iron  as  before.     The  iron  tlicn  has  the  property  of  lix- 
the  colour-  ],|g  j],^  colouring  principle,  of  detending  it  againlf  the 
ing  p  in   -  2^Jq^  qJ:  carbonic  acid   gas  ;  and  hence  it  happens  tliat 
the  neutral  colouring  fait  iorraed  with  an  alkali  boiled 
on  Prulhan  blue,  does  not  fo  eafily  lofe  its  properties. 
But  if   the  colouriiig  ley  be  digelted  on  an  oxide  of 
iron,  as  that  which    is  obtained  from  the  fulphate  of 
iron  boiled  in  nitric  acid,  and  afterwards  precipitated 
by  an  alkali,  no  effect  is  produced.      By  this  digeftion 
the  action  of  the  gas  is  not  prevented,  and  if  the  ful- 
phate of  iron  be  udded,  even  with   an   e.xcefs  of  acid 
there  is  no  longer  a  production  of  Pi-ullian  blue. 

To  difcover  what  happened  to  the  colouring  prin- 
ciple, when  it  was  charged  with  carbonic  acid  gas, 
Schecle  introduced  into  a  globe  filled  with  this  gas, 
iorac  of  the  Pruffian  alkali,  and  fulpended  in  it  a  bit 
of  paper,  previoufly  dipped  in  a  folution  of  fulphate  of 
iron,  and  on  which  he  had  let  fall  two  drops  of  alka- 
line liquor  to  precipitate  the  iron.  The  paper  was  re- 
moved at  the  end  of  two  hours,  and,  with  the  addition 
of  a  little  nmriatic  acid,  was  covered  with  a  fine  blue 
colour.  The  fame  experiments  repeated  with  alkali 
faturated  with  excefs  ot  fulphuric  acid,  gave  the  fame 
relult ;  that  is  to  fay,  the  paper  charged  vvitll  oxide  of 
iron  and  lufpended  as  above,  became  of  a  blue  colour 
Itisdifen-  on  adding  muriatic  acid.  Hence  it  lollows,  that  the 
^aged  by  colouring  principle  is  difengaged  by  acids,  with- 
acids.  Q^f  decompofition,  for  it  Itill  has  the  property  of  be- 

ing fixed  with  oxide  of  iron  with  which  it  comes  in 
contatt.  Thus  he  found  that  the  colouring  matter 
•might  be  feparated  from  the  iubltances  with  which  it 
was  generally  in  combination,  and  without  undergoing 
_5I  decompoiition. 
To  lepurate  1  I  ■  To  obtain  it,  therefore,  in  a  feparate  ftate,  he  con- 
the  colour-  trived  the  following  proceis.  He  put  into  a  glafs  vef- 
ing  matter,  fgj  {„,g  parts  of  Prullian  blue  reduced  to  powder,  one 
part  of  red  oxide  of  mercury,  and  fix  parts  of  water. 
He  boiled  the  mixture  for  fome  minutes,  continually 
itirring  it.  It  then  alTumes  a  yello'inlh  green  colour. 
He  put  the  whole  on  a  filter,  and  poured  upon  the  re- 
liduum  tv.'o  parts  more  of  boiling  water,  to  ivaih  it 
completely.  'J  his  nqiiid  is  a  lolution  of  mercury  com- 
bined with  the  colouring  i.iatter,  which  lias  the  me- 
tallic tafte,  and  is  neither  precipitated  by  acids  nor 
alkalies.  Pour  this  liquid  into  a  glafs  veffel  upon  one 
half  part  of  clean  iron  filings,  and  a  fmaller  quantity 
of  concentrated  fulphuric  acid.  Shake  the  mixture 
ivell  for  fome  minutes,  when  it  becomes  black  by  the 
reduction  of  the  mercury.  The  liquid  then  lofes  its 
-  metallic  talle,  and  gives  out  the  odoiu  which  is  pecu- 
liar to  the  colouring  matter.  Having  alknved  it  to  re- 
main at  rcll  for  fome  time,  it  is  poured  off,  put  into  a 
retort  to  ^vhich  a  receiver  is  adapted,  and  dillilled  with 
a  gentle  heat.  One-fourth  part  of  the  liquid  only 
Jhould  be  allowed  to  pafs  over,  for  the  colouring  raat- 
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tcr  is  much  more  volatile  than  water,  and  conftqucnt- 

ly  riles  firll.     The  liquid  in  the  receiver  is  commonly 

mixed  with  a  little  fulphuric  acid,  from  \vh:ch  it  may 

be  feparated  by  diltilling  again  off  a  little  powdered 

chalk,  which  takes  up  the  lulphiiric  acid.     The  liquid  Prufiic  acd 

then   palTes  over  in  a  (late  of  r  purity  ;  ■  and  this  liquid  is  obtained. 

prujjlc  aciit.  _  _  ^po 

12.  In  this  procefs  the  oxide  of  mercury  which  was  Nature  of 
mixed  with  the  colouring  matter,  takes  it  from  the ''''sproccfs. 
iron  with  whicii  it  is  combined  in  the  Hate' of  Pruffian 
blue,  and  is  then  a  cryllallizable  pruffiate  of  mercury. 
The  iron  which  is  added  in  the  metallic  (talc,  reduces 
the  oxide  of  mercury,  and  at  the  moment  it  combines 
with  the  fulphuric  acid,  which  has  alfo  been  added, 
the  heat  applied  fublimes  the  pruflic  acid  which  has 
been  dilengaged  from  the  mercury,  ivhich  is  now  re- 
duced to  the  metallic  Itate,  The  pruflic  acid  thus  ob- 
tained, partly  in  the  liquid,  and  partly  in  the  gafeous 
ftate,  combined  with  alkalies,  produces  the  fame  ef- 
fects as  the    blood    Ifv,  and    the    colourlefs    Pruffian 

'''"'^-  .  .  ....  7S' 

13.  Having  obtained  the  prufiic  acid  in   a  feparate Conipufi- 

flatc,  it  was  his  next  objeft  to  difcover  its  coraponenf''""- 
parts.  He  liad  obferved  in  the  procefs  for  procuring 
it,  that  the  air  in  the  receiver  was  inflammable  ;  and 
in  decompofing  the  prufliates,  he  obtained  ammonia 
and  carbonic  acid,  and  found  that  forae  metals  were 
reduced  by  diillllation  with  the  metallic  iirufliatcs. 
He  concluded  from  this,  that  pruflic  acid  was  com- 
pofed  of  ammonia  and  oil,  and  he  endeavoured  to 
prove  this  by  the  telt  of  experiment  ;  but  he  foon 
found  that  he  coidd  not  lucceed  in  forming  the  colour- 
ing compound,  by  combining  ammonia  and  the  dilTer- 
cnt  oils  heated  together.  Seeing  that  water  was  an 
obftacle  to  the  formation  of  the  pruflic  acid,  he  con- 
ducted his  experiments  in  a  different  way,  by  combin- 
ing the  ammonia  with  the  dry  combuftible  principle, 
which  he  fuppofed  exilted  in  oils,  and  with  the  carbo- 
nic acid,  equally  in  the  dry  ftate.  He  faw  that  char- 
coal alone,  flrongly  heated  with  fixed  alkalies,  gave 
them  the  property  of  colouring  iron  blue.  Having 
heated  thefe  two  fubftances  In  crucibles,  he  added  to 
tlie  one  muriate  of  ammonia,  at  the  moment  when  the 
firlt  mixture  had  acquired  a  white  heat,  and  he  con- 
tinued the  heat  till  no  more  vapour  was  dilengaged. 
This  proceis  furnilhed  him  with  a  pure  Pruflian  al  • 
kah,  whilft  the  combination  of  the  alkali  and  the 
charcoal,  without  the  addition  of  the  muriate  of  am- 
monia, afforded  none.  -ni 

14.   Such  was    the    ftate    of    our    knowledge    with  "erthollet't 
regard    to    the    colouring    matter    of    Pruffian     blue,'=''P«^"-      ; 
when  Berthollct,  at  the  end  of    1787,  communicated^"""' 
to  the  Academy  of  Sciences,  the  refult  of  his  invelli- 
gations  into  the  nature  and  properties  of  this  fubftance. 
He  repeated    the  experiments    of    Scheele,    improved 
and  extended  his  views,  and  confirmed  his  concluiions. 
The  refult  of  his  refearchcs  on  this  fubflance  was  ciofe- 
ly  connected  with  the  light  which  he  had  thrown  on 
tlie  nature  and  compofition  of  ammonia  fome  years  be- 
fore.    He  proved  that  the  alkahne  piViriate  is  a  triple 
fait,  which    is  compofed    of    pruffic  acid,    the    alkali 
and  iron  ;  that  when  it  is  evaporated  and  re-dlffolved, 
it  affords  cryftals  in  the  form  of  octahedrons ;  and  mix-'  _ 
ed  with  fuljihuric  acid,  and  expofed  to  the  fun,  there 
is  precipitated  Pruffian  blue,  which   does  not   happen' 
3  Y  2'  'in" 
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in  the  dark.     After  tliefe  preliminary  experiments,  he 
proceeded  to  the  examination  of  prulTic  acid,  by  the 
aclion  of  oxymuriatic  acid.     This  acid,  in  proportion 
as  it  is  diflblved  in  the  pruflic  acid,  is  deprived  of  its 
oxjgen,  and    is  converted    into  the  ftate  of   muriatic 
acid.      The    prullic  a,cid    becomes    more  odorous  and 
volatile,  and  lefs  fufceptible  of   combination  with  the 
alkalies,    precipitating    iron    from    its    folutions,    of  a 
green  colour.     This  green  precipitate  recovers  its  blue 
_        colour    when  expofed    to  the    light,    by  contaft  ivith 
Oxy-pruflii.  fulphurous  acid,  by  iron.      It   is  the  oxy-prunic   acid, 
acid,  When  the  oxymuriatic  acid  is  Hill  continued  to  be  ad- 

ded in  the  Hate  of  gas,  and  is  expofed  to  the  light,  the 
new  acid  feparates  from  the  water,  and  is  precipitated 
tq  the  bottom  in  the  form  of  an  aromatic  oil,  which 
is  converted  by  heat  to  an  infoluble  vapour,  which  is 
no  longer  capable  of  combining  %vith  iron.  Thus  fu- 
peroxygenated,  this  acid  can  no  longer  return  to  its 
original  flate.  It  is  totally  different  in  its  proper- 
ties. 

When  the  oxypruffiate  of  iron,  which  is  prepared 
by  treating  Pruflian  blue  with  the  oxymuriatic  acid, 
and  which  is  dillinguilhed  by  its  green  colour,  is  de- 
prived ot  its  acid,  by  being  brought  into  contacfl  with 
a  csuftic  fixed  alkali,,  it  is  inllantly  decompofed,  and 
ib  converted  into  carbonate  of  ammonia. 

1^.   Schecle   and    Bergman  were   of    opinion,    that 
Jirullic    acid  contained   ammonia  ready  formed.      Ber- 
ihoUet,  ho-ivever,  concludes  from  his  experiments,  that 
it  only  contains  the  elements,  namely,  the  azote  and 
hydrogen,    both    in    combination  with  carbone  ;    and 
Pruuic  acid  '■""^  '^^  confiders  pruflic  acid  to  be  a  triple  compound 
a  triple        of  hydrogen,  carbone  and  azote,  but  he  has  not  been 
compound,  able  to    afcertain  the    proportions.     He    thinks,  how- 
ever, that  the  hydrogen  and  azote  come  near  to  the 
"•  four         proportions  which  exiil  in  ammonia  *. 
Connaiff.  i6.   In  fome    experiments    by  M.   Clouet,    on  the 

Chim.  [om.  colouring  matt«r  of  Pruflian  blue,  he  attempted  to 
IX.  p.  S5.  combine  the  elements  of  ammonia  with  charcoal,  -ivith 
the  view  pf  producing  pruflic  acid  ;  but  in  whatever 
proportion  he  employed  them,  no  colouring  matter 
was  obtained.  He  therefore  concluded,  that  it  \vas 
neceffary  to  combine  direftly  the  ammonia  with  the 
charcoal,  for  the  produdlion  of  this  fubftance.  He 
took  2t  parts  of  quicklime  in  powder,  and  mixed  them 
v.ith  one  part  of  fal  ammoniac  dried,  and  alfo  in  the 
itatc  of  powder.  He  put  the  mixture  into  a  porcelain 
retort,  which  he  placed  upon  a  fand-bath.  To  the 
beak  of  the  retort  was  adapted  a  porcelain  tube  filled 
with  dry  powdered  charcoal.  The  porcelain  tube 
palTed  acrofs  a  furnace,  ip  which  it  might  be  ftrongly 
ed"of  c™"  ^^^'^^'i-  I'  "'^5  "^^^  made  red  hot,  and  heat  being 
bore  and  afterwards  applied  to  the  retort,  the  ammonia  was 
difengaged  in  the  ftate  of  gas,  which  pafied  through 
the  red  hot  porcelain  tube  containing  the  charcoal. 
The  produft  was  received  in  proper  vefl'els,  and  when 
examined,  was  found  to  be  the  colouring  matter  of 
Pruflian  blue  f . 

17.  Pruflic  acid  thus  obtained,  is  a  colourlefs,  tranf- 
p:^rent  liquid,  having  a  ftrong  odour  of  peach  flowers, 
or  of  bitter  almonds.  This  odour  impregnates  for  fome 
time  the  faliva  of  thofe  who  refpire  it.  Tlie  talle  is  at 
fixft  fweetifh,  but  foon  becomes  acrid  and  hot.  It  is  apt 
to  excite  coughing,  and  has  a  ftrong  tendency  to  alTume 
th,e  gafeous  form,  and  is  therefore  foon  diflipatcd  from 
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the  vefl'els  which  contain  it.     It  has  no  effeft  on  vege- 
table blues. 

1 8.  If  is  decompofed  at  a  high  temperature ;  and 
when  expofed  to  light,  is  converted  into  carbonic 
acid,  ammonia,  and  carbonated  hydrogen  gas.  It 
combines  with  difficulty  with  alkalies  and  earths,  and 
without  deftroying  their  alkaline  properties. 

19.  The  carbonic  acid  drives  it  off  from  thefe  com- 
bmations.  ^t  deprives  oxymuriatic  acid  gas  of  its 
oxygen,  and  by  this  addition  changes  its  properties. 
It  has  no  aftion  on  the  metals  ;  but  it  combines  with 
their  o.xides,  changing  the  colour,  and  forming  falts 
which  are  in  general  infolublt. 

20.  This  acid  has  the  greateft  tendency  to  form 
triple  falts  with  the  alkaline  and  metallic  bafes.  Thefe 
complex  combinations  are  more  permanent  and  fixed 
than^the  Ample  alkaline  pruflrates.  They  are  not  de- 
compofed by  carbonic  acid,  light,  air,  or  the  other  acids 

21.  The  affinities  of  pruflic  acid  are  the  following. 

Barytes, 

Strontitcs, 

Potalh,  N 

Soda, 

Lime, 

Rlagnefia, 

Ammonia. 

Sect,  XXXIII.  Of  Srbacic  ^cid. 

1.  The  penetrating  fumes  which  are  exhaled  fromjjiftojy, 
melted  tallow,  and  which  afieft  the  eyes,  the  noftrils, 

and  even  the  lungs,  had  been  long  ago  obferved,  and 
Olaus  Eorrichius  has  thrown  out  lome  hints,  warning 
againft  the  danger  of  being  expofed  to  thefe  fumes. 
But  little  attention  was  paid  to  their  nature  and  pro- 
perties. Grutzmacher  was  the  firft  who  demonflrated 
the  exiftence  of  this  acid,  in  a  differtation  de  ojjium 
medulla,  printed  at  Leipfic  in  the  year  1748.  Rhodes 
publilhed  a  fmall  work  in  1753  at  Gottingen,  in  which 
he  makes  particular  mention  of  this  acid.  The  fol- 
lowing year  appeared  a  differtation  by  M.  Segner,  on 
the  acid  of  animal  fat,  which  contained  a  number  of 
well-condufted  experiments.  Crell  endeavoured  to 
improve  the  procefs  for  the  feparation  and  purification 
of  this  acid,  and  to  afcertain  the  properties  of  its  com- 
binations. Thefe  were  pubhthed  in  the  Philofophical 
Tranfaftions  for  the  years  17 So  and  1782. 

But  it  appears,  as  Thenard,  who  made  experiments 
on  this  acid,  obferves,  that  the  acid  obtained  by  thofe 
who  firft  treated  of  the  fubjeft,  was  either  the  acetic 
acid,  or  fome  acid  diffirent  from  the  febacic,  the 
properties  of  which  are  quite  diftinft  from  thole  which 
had  been  formerly  defcribed.  . 

2.  The  procefs  by  which  this  chemift  obtained  theprepara- 
febacic  acid  is  the  following.     He  dillilled  a  quantity  tion. 

of  hogs  lard,  and  waflied  the  produft  feveral  times 
with  hot  water.  He  then  dropt  into  it  acetate  of  lead  : 
there  was  formed  a  flaky  precipitate,  wMch  was  col- 
leiSled  and  dried,  put  into  a  retort  with  fulphuric  acid, 
and  heated.  The  liquor  in  the  receiver  had  no  acid 
charafter  ;  but  there  appeared  in  the  retort  a  melted  mat- 
ter analogous  to  fat.  This  is  carefully  feparated ;  and  af- 
ter being  vvaflied,  is  boiled  ivith  water.  By  the  aftion 
of  heat  the  whole  is  diffolved  by  the  water,  and  when 
it  cools,  cryftals  in  the  lliape  oT  needles  are  depofited. 

Thefe 


Acids. 


c 

Thtfc  are  febacic  acid.  To  be  certain  that  thcTe 
were  not  produced  hy  means  of  the  lulpliuric  acid,  he 
waflied  the  fat  which  had  been  diftillcd  with  water, 
which  was  fihered  and  evaporated,  and  needles  were 
formed,  exhibiting  exacflly  the  lame  properties.  Or,  af- 
ter liaving  walhed  with  water  the  dillilled  fat,  he  fatura- 
ted  the  filtered  liquor  with  potalli,  evaporated  it,  and 
dropt  into  it  a  folution  of  lead.  There  was  inftantly  for- 
med a  fait  compofcd  of  the  febacic  acid  and  lead.  This 
is  to  be  decompofed  as  before  with  fulphuric  acid.  This 
acid  has  the  following  properties. 

^.  It  has  no  fraell,  a  flight  acid  tafle,  and  reddens 
firongly  the  tindlure  of  turnfol.  When  heated  it  melts 
like  tallow. 

4.  It  is  much  more  foluble  in  warm  than  iv.  cold  wa- 
ter. Boiline  water  faturated  with  this  acid  forms  a  folid 
mafs  on  cooling.  It  cryllalli^es  in  fmall  needles,  but 
with  certain  precautions  may  be  obtained  in  the  form  of 
^unal.  dc  long,  large,  and  very  brilliant  plates  *. 
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1776.  It  was  at  firll  called  litliic  acid.  It  conltitutes 
one  of  the  component  parts  of  urinary  calculi,  and  is 
alfo  found  in  human  urine.  There  is  one  Ipecies  of 
calculus  which  is  almort  entirely  compofed  of  this  lub- 
Itance.  It  is  that  fpecies  which  refembles  wood  in  ap- 
pearance and  colour. 

2.  This  acid,  as  its  properties  have  been  defcribed  by 
Scheele,  is  thus  charaftcrized.  It  is  inlipid,  inodorous, 
almoll  infoluble  in  cold  water,  and  ioluble  only  in  about 
360  parts  of  boiling  water.  It  feparates  from  this  when 
it  cools,  into  fmall  yellowiHr  cryftals.  The  folution  in 
water  reddens  the  tinfture  of  turnfole. 

3.  There  is  fcarcely  any  action  between  uric  acid 
and  fulphuric  and  muriatic  acids.  It  is  foluble  in  the 
concentrated  nitric  acid,  to  which  it  communicates  a 
red  colour.  It  would  appear  that  in  this  change  of 
colour  the  nature  of  the  acid  is  alfo  changed,  for  part 
of  it  is  converted  into  oxalic  acid.  Oxymuriatic  acid 
very  readily  ails  upon  uric  acid,  either  by  fuipending 
a  calculus  in  the  liquid  acid,  or,  which  is  eafier,  by 
paffmg  a  llream  of  oxymuriatic  acid  gas  through  wa- 
ter at  the  bottom  of  which  is  placed  the  uric  acid  in 
powder.  Its  colour  becomes  pale,  the  furface  fwells  up, 
it  foftens,  and  is  at  laft  converted  into  a  jelly.  This  part 
difappears,  and  is  foon  diflfolved,  giving  a  milky  colour 
to  the  liquid.  There  is  extricated  by  llow  effervefcence 
fmall  bubbles  of  carbonic  acid  gas.  The  liquid  by  eva- 
poration gives  muriate  of  ammonia,  acidulous  oxalate 
of  ammonia,  both  cryllallized  ;  muriatic  acid,  and  ma- 
lic acid.  Thus  the  oxymuriatic  acid  decompofcs  the 
uric  acid,  and  converts  it  into  ammonia,  carbonic,  oxa- 
lic, and  malic  acids. 

4.  When  uric  acid  is  diftilled,  there  is  a  little  of  it 
fublimed  without  decorapofition.  It  yields  alto  a  very 
fmall  quantity  of  oil  and  water,  cryllallized  carbonate 
of  ammonia,  carbonic  acid  gas ;  and  there  remains  be- 
hind a  very  black  coal  without  any  alkali,  and  without 
any  lime. 

5.  All  thefe  fafts  (hew  that  uric  acid  is  a  compound 
of  a  very  peculiar  kind,  formed  of  azote,  of  carbone, 
of  hydrogen  and  oxygen,  and  fufceptible  of  a  great 
number  of  different  changes  by  chemical  agents. 


Inflam- 
mable fubt 

ftanccs. 
< ^— .^ 


Sect.  XXXVI.  Of  Amniotic  Acid. 


1.  During  certain  difeafes,  the  urine,  when  it  cools,  gii 
depofites  a  peculiar  fubfiance  which  has  been  denomina-Oii(;i''. 
ted  from  its  colour,  which    refembles  bricks,  laterltious 

fedimcnt.  During  fevers,  this  appearance  of  the  urine 
takes  place ;  and  in  gouty  perfons,  at  the  termination  of 
the  paroxyfms,  it  is  very  abundant.  And  when  this 
fuddcnly  difappears,  and  tlie  urine  at  the  fame  time  con- 
tinues to  depolit  this  fubftance,  a  relapfe  may  be  dread- 
ed. It  appears  in  the  form  of  red  Hakes,  and  adheres 
Ifrongly  to  the  fides  of  the  veflel.  If  the  urine  be  heat- 
ed, this  fediment  is  again  diifolved.  %iz 

2.  This  fubftance  was  formerly  confidered  by  che-''''«paia- 
mifts    as   uric    acid.       If   into  frefh  urine  a  little  ni-''°"" 
trie  acid  is  dropt,  it  becomes  muddy,  and  a  precipi- 
tate   is   formed.       The  nitric  acid,   and  the  fubftance 

to  which  the  name  oi  rofacic  cc/f/has  been  given,  com-  S13 
bine  together,  and  are  depofited.  The  uric  acid  being  Pfopt't'"' 
much  lefs  foluble  than  the  rofacic  acid,  it  is  very  eafy 
to  feparate  them.  All  that  is  necelTary  is  to  pour  boil- 
ing water  on  the  fediments,  and  to  wafti  them  on  the 
lame  fil^ter,  in  which  cafe  the  uric  acid  remains  be- 
hind. 

Prouft,  who  made  experiments  on  this  fubftance, 
confiders  it  as  another  characleriftic  ol  rofacic  acid  that 
it  produces  with  a  folution  of  gold,  a  cloudy  precipitate 
of  a  violet  colour  *.  *  -Ann.  dt 

Chim,  torn- 
xxxvi. 
p.  245- 
i  814 

I.  A  peculiar  acid  has  been  detefted  in  the  liquor Propertiss. 
of  the  amnios  of  the  cow.      This  was  difcovered    by 
Buniva  and  Vauquclin.     This  acid  is  concrete,  white, 
and  brilliant,  has  a  very  flight  acid  tafte,  and  reddens 
the  tinClure  of  turnfole.     It  is  little  foluble  in  cold  wa- 
ter, but  diffolves  more  readily  in  boiling  water,  from 
%vhence  It  Is   depolited    by    cooling,   in    long    needle- 
ihaped  cryftals.     When  this  acid  is  cxpofed  to  heat,  it 
fwells  up,  and  exhales  an  odour  of  ammonia  fenlibly 
mixed  with  prulTic  acid.     It  leaves  behind   a  volumi- 
nous coal.  81; 
1.  It  feems  at  firft  to  have  fome  analogy  ^vith  the  And  d1- 
facla61ic  and  uric  acids,  but  this  Is  not  really  the  cafe.  'V"'^'^'" 
The  facladfic  acid  does  not  furnilh  ammonia  by  diftil-  '  '" 
lation  J  the  uvic  acid   yields  ammonia  and  prullic  acid 
by  heat,  but  it  is  not  equally   foluble   in  warm-water, 
and   does  not  cryftallize,  in  long,  white,  brilliant  nee- 
dles, nor  is  it  foluble  In  boiling  alcohol,   as  the  amni- 
otic acid  is  f .                                                                         ^f""-  * 

'  LLtm.  torn 

Chap.   XI.    Of    INFLAMMABLE    SUB-     P- ^w- 
STANCES. 

The  elafs  of  bodies  which  we  are  to  examine  In  thls^°'f°^"^" 
chapter,  under  the  title  of  Inlfammable  fubftances,  are''""' 
alcohol,  ether,  and  oils.  Thefe  fubftances  are  clofely 
allied  to  many  of  the  bodies  v.hich  were  treated  of  in 
the  laft  chapter.  Their  conflituent  parts  are  the  fame 
with  many  of  the  vegetable  acids,  arranged,  however, 
in  different  proportions,  and  totally  different  in  their 
properties  and  eft'cfts.  The  elements  of  thefe  Inflam- 
mable   fubftances    arc    carbone  and  hydrogen  chiefly, 

but 


?4^ 
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Infl.im-  but  in  fome  there  is  a  triple  compound  of  carbone,  of 
r.ablefub-|}^^.jj.Q„gj^  and  oxyeen :  the  latter  does  not  exill  in  that 
■  quantity  as  to  exhibit  acid   properties,  or  thefe  proper- 

tics  are  concealed  by  the  proportions  of  the  other  con- 
ilituent  parts.  It  was  therefore  thought  neceflary  to 
treat  of  ihefe  fubllances  in  this  place,  that  wt  might 
be  early  acquainted  with  their  properties,  fome  of 
ivhicli  are  of  great  importance  in  chemical  rcfearches, 
particularly  their  eflefls  on  many  faline  bodies.  They 
may  be  regarded,  therefore,  as  valuable  inftruments 
of  chemical  analylis.  We  Ihall  confider  the  inflam- 
mable fubllancc-^  in  the  four  following  feftions,  namely ; 
I.  Alcohol,  2.  Ether,  3.  I  ixcd  oils,  and  4.  Volatile 
oils. 

Sect.  I.  Of  /Ilcohol. 
817 
Prepaia-  I.  WHien  vegetable  matters  have  been  fubjefted  to 

'.loii.  tbg  vinous  fermentation,  the  tluid  is  totally  changed. 

It  is  converted  into  a  fubftancc  called  'w'tne  or  beer, 
according  to  tlie  nature  of  the  materials  from  which  it 
has  been  prepared.  When  this  produft,  the  w  ine  or  beer, 
is  fubjefted  to  another  procefs,  a  vei-y  difl'erent  produft  is 
obtained.  By  diftillation  a  fluid  is  obtained  of  very 
different  properties  from  the  beer  or  wine  from  which 
it  is  extracted.  This  liquid,  when  it  is  perfeflly  pure, 
is  kno^vn  in  cheraiilry  by  the  name  of  alcohol,  ox  Jpirit 
of  'ivine,  becaufe  it  is  produced  from  wine.  It  is  lomc- 
times  denominated  alfo  anient  ffiiril,  from  its  efiecls. 
Ardent  fpirit,  as  it  is  firfl:  obtained  by  dillillation,  is 
to  be  conlidered  as  a  mixture  of  alcohol  and  water, 
becaufe  the  alcohol  in  the  procefs  of  difiillation  is  con- 
denfed  by  water.  In  this  ftate,  ardent  fpirit  is  dif- 
ferent in  flavour,  in  colour  and  in  ilrengtli,  according 
ji3  to  the  nature  of  the  materials  from  which  it  is  obtained, 
Uifferent  3nd  hence  in  common  language  it  is  diflinguillied  by 
names.  different  names.  When  it  is  obtained  from  the  fer- 
mented juice  of  the  grape,  it  is  known  by  the  name  of 
hrandii ;  from  that  of  the  fugar-cane,  by  that  of  nim  ; 
and  from  that  of  farinaceous  fubftanccs  by  that  of 
ivliijhj.  All  thefe  fubllances,  therefore,  are  to  be 
confidered  as  compofed  of  alcohol,  or  pure  fpirit  of 
wine,  water,  and  a  peculiar  oil,  to  ^vhich  the  flavour 
819  is  omng. 
lliftory.  Ardent  fpirit,  it  is  fuppofed,  was  known  in  the  dark 

ages.  It  does  not  appear,  fiom  any  of  the  writings 
of  the  Greeks  or  Romans,  that  they  were  acquainted 
with  fuch  a  liquor.  The  preparation  of  it  from  ivine, 
and  even  the  difcovery  of  alcohol,  or  pure  Ipirit  itfelf, 
is  afcribed  to  Arnold  de  Villa  Nova,  who  lived  in  the 
Ejo  13th  century. 
Pr.rification  2.  Ardent  fpirit  thus  obtained,  ft  has  been  obfer- 
ved,  is  a  mixture  of  alcohol  or  pure  fpiiit,  ivater  and 
oil,  \vith  iome  colouring  matter.  To  purify  it  from 
thefe  fubftances,  it  is  -again  diflilled ;  and  to  have  it 
perfectly  pure,  this  procefs  muff  be  repeated  fcveral 
times.  When  ardent  fpirit  is  diflilled  for  the  firft 
time,  after  it  is  extrafted  from  the  feitnented  liquors, 
it  is  diftinguilbed  by  the  name  of  reclifled  fpirits.  1  he 
procefs  Avhich  is  recommended  by  fome  is  the  follow- 
ing. Diftil  it  in  a  water  bath,  till  one  fourth  of  the 
quantity  has  paffed  over ;  then  dillil  it  again  for  fe- 
veral  times,  taking  only  the  firft  half  of  the  produft. 
Mix  all  thefe  produfls  together,  and  dirtii  tliem  with 
,a  very  gentle  heat  :  the  firft  half  of  the  liquor  which 


pafies  over,  is  the  pureft  alcohol  that  can  be  obtained  ;    Inflam- 
the  remainder  may  be  referved  for  ordinary  purpoles  f.  '"^D'sfuo* 
Eveii  in  this  ftate,  the  alcohol  thus  obtained,  contains  ,     '        '    , 
a   certain     ]noportion    of    water,    to    feparate    \vhich,  ^  Foarcroy 
Boerhaave  has  given  a  very  good  procels,  by  means  Con/ia//>. 
of  an  alkali.     Take  a  quantity  of  carbonate  of  potalh  CV'/m.  torn, 
ivhich  has   been  expofed  to  a  red  heat,  to  feparate  the^'"'  P'  ■•*J' 
moillurc  •,    reduce  it  to    po^vder,    and  put  it  into  the 
ipirit.     This  fait,  on  account  of  its  ftrong  attrailion  for 
ivaler,  combines  with  the  water  of  the  iilcohol;  and  this 
folution  of  the   alkali  having  the  greater  Ipecific  gravi- 
ty,  falls  to  the  bottom.     'J"he  alcohol  which  remains 
at  the  top    may    be  ealily  leparated.      To  purify  this 
alcohol,  from  a  fraall  quantity  of  potafti  which  it  holds 
in  folution,  it  may  be   rediftilled  in  a  water  bath.     It 
ought  to  be  obferved,   however,   that    the    diftillation 
fliould  not  be  carried  on  till  the  whole  ot  the  alcohol 
is  driven  off",   becaufe  towards  the  end  of  the   procels, 
it  carries  part  of  the  potalh  along  with  it.  Sji 

3.  Alcohol  thus  prepared  and  purified,    is  a  light.  Properties, 
tranfparent,    and   colourlcfs   liquor,    of   a  fliarp,    pene- 
trating,  agreeable  imell,   and  oi  a  warm,   ftimulating, 

acrid  tafte.  It  has  the  property,  in  a  much  greater 
degree  than  wine,  of  producing  intoxication.  'Ihe 
Ipecific  gravity  of  alcohol  wh.en  perfcdly  pure,  is 
0.800,  but  the  ftrongeft  fpirit  ivhich  is  afffjrded  by 
mere  diftillation,  according  to  IVIr  Nicholion,  is  0.8  20 
at  the  temperature  of  71".  The  alcohol  or  reclified 
fpirit  of  commerce,  has  rarely  a  ipecific  graiity  below 
0.8371.  _  Sii 

4.  When  alcohol  is  expofed  to  the  air  at  a  tempera-  Volatile, 
ture  between  50°  and  60°,   it  evaporates,   and   when  it 

is  piire,  without   leaving  any  refiduum.     By  this  rapid 
evaporation  it   produc-es   great  cold,   which  is  very  len- 
fibly  felt  by  dipping   the   fingers  in   alcohol,   and   ex-       Sa.-i 
pofing  them  to  the  air.     It  boils   at  tlie  tem.perature  of '^'^•'""o^ 
176°,   and   is  then  converted   into  an  elaftic  fluid.     In  '^'' ' 
the  vacuum  of  an   air-pump   it   boils   at   56^.      It   has 
never  yet   been   frozen   by  the  greateft  degree  of  cold 
to  which  it  has  been  expofed.     It   remains   fluid   when 
the    thermometer  Itands   at  — 69*.     When  it  is  palled 
through   a   red-hot  porcelain   tube,  it   is   decompoled, 
and  converted  into  carbonic  acid  gas,   carbonated   hy- 
drogen gas,  and  water.  S24 

5.  With  the  aid   of  heat,  alcohol   diilolves   a  fmall  Phofphorus. 
quantity   of  phofphorus.     When  this  folution,    which 

has  a  fetid  odour,  is  precipitated,  by  dropping  a  little 
of  it  into  water,  it  becomes  luminous  in  the  dark. 
There  arife  jets  of  flame  from  the  lurface  of  the  water  •, 
and  there  is  formed  an  oxide  of  phofphorus  in  the  ftate 
of  wliite  powder.  Alcohol  feems  alfo  capable  of  dil- 
folving  phofphorated  hydrogen  gas.  S25 

ft.  There  is  no  action  between  alcohol  and  fulphur  Sulphur. 
neither  at  the  ordinary  temperature,  nor  even  when 
they  are  boiled  together ;  but  when  the  two  bodies 
are  brought  in  contact  ivith  each  other  in  the  ftate  of 
vapour,  they  combine  readily,  and  there  is  formed  a 
fetid  fulphurated  alcohol,  which  depofits  a  fmall  quan- 
tity of  white  fulphur,  and  becomes  muddy  in  cooling. 
The  fulphur  is  precipitated  by  water,  and  gives  about 
~7th  part.  Alcohol  combines  ftill  more  readily  with 
'fulphurated  hydrogen  gas,  which  communicates  to 
the  alcohol-  a  little  colour,  and  in  this  combination 
is  decompofed  with  more  facility  by  o.xygen  gas,  and 
all  other   oxygenated    bodies,   than  when  it  is  in  tlie 

ftate" 
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Ii  flam-    ftate  of  gas.     Alcohol  combines  with  fulphuratcd  hy- 
mable  fub-  Jj-Qgen  gas,  which  is  contained   in  mineral  waters,  and 
deprives  them  of  this  gas  by  dillillalion. 

7.  The  Itront^  acids  have  a  very  powerful  effeft  on 
alcohol.  It  is  decorapofed  by  the  fulphuric,  the  nitric, 
the  oxymuriatic,  and  the  acetic  acids  ;  and  the  product 
of  this  decompoiition  varies  according  to  the  nature  of 
the  acid,  its  Ifrength,  and  the  proportions  in  which  it 
is  (mployed.  Some  of  the  acids  are  folublo  in  alcohol. 
With  the  aid  of  heat,  it  diflblves  the  boracic  acid, 
which  communicates  to  it  the  property  of  burning 
with  a  green  tlanae.  It  alfo  holds  in  lolution  carbonic 
acid  gas  in  greater  proportion  than  its  own  bulk.  It 
precipitates  from  water,  on  the  contrary,  the  phofpho- 
ric  acid,  almoft  in  the  concrete  ftate,  and  alfo  the 
metallic  acids  which  are  foluble  in  this  liquid. 

8.  Alcohol  combines  with  water  in  all  proportions. 
The  affinity  between  the  two  lluids  is  fo  ilrong  that 
ivater  is  capable  of  feparating  from  alcohol  many 
bodies  with  which  it  is  combined,  while  th»,  alcohol 
decompofes  many  faline  folutions,  and  precipitates  the 
fait.  When  water  and  alcohol  are  combined  together, 
there  is  an  increafe  of  temperature,  which  ilieivs  that 
there  is  a  condenfation  of  the  two  liquids.  Accord- 
ingly it  is  found,  that  the  denfity  or  fpeciiic  gravity  of 
the  mixture  is  greater  than  the  mean  of  the  uncombin- 
ed  liquids.  This  denfity  varies  according  to  the  dif- 
ferent proportions  of  the  alcohol  and  ^vater  ivhich  are 
employed.  In  confequence  of  this  variation,  it  be- 
comes an  objeft  of  confiderable  Importance  to  be  able 
to  afcertain  the  llrength  of  fplrits ;  that  is,  the  propor- 
tions of  alcohol  and  water  of  different  degrees  of  denfi- 
ty or  fpecific  gravity.  This  objeft  is  important,  both 
in  a  political  and  commercial  view.  For  the  purpofes 
of  commerce,  various  inllriiments  have  been  contrived, 
and  tables  conlf  rudled,  for  the  conveniency  of  thofe  ivho 
are  concerned  in  the  purchafe  and  fale  of  fpirltuous 
liquors.     For  the  purpofes  of  revenue,   a  mol^  elaborate 

~and  minute  fet  of  experiments  ^vas  inftituted  by  Sir 
Charles  Blagden,  who  was  exprefsly  employed  by  the 
Britlili  government  to  afcertain  the  relative  value  or 
flrength  of  ardent  fpirit  at  different  temperatures  and 
different  fpecific  gravities.  An  account  of  thefe  expe- 
riments was  publilhed  in  the  Philofophical  Tranfafllons 
for  the  year  179c.  Tables  which  (hew  the  refult  of 
the  experiments,  were  publifhed  by  Mr  Gilpin  in 
1794;  but  as  thefe  are  not  immetii^tely  connefled 
^nth  the  el«nerits  of  chemifiry,  v-'c  refer  our  readers 
to  the  original  papers,  and  to  the  article  Spiri-tl'OVs 
Li/juors,  in  this  work. 

9.  Alcohol  diffolves  the  fixed  alkalies  in  the  pure 
flate,  and  fonns  «"lth  them  an  acrid  folution  of  a  red- 
dlih  colour.  The  lolution  of  potafn  in  alcohol  was 
formerly  denominated  ihe  acrid  tinSure  of  tartar.  It 
Is  In  this  way  that  the  fixed  alkalies  are  obtahied  In 
their  pureft  llate.  Alcohol,  therefore,  becomes  a  va- 
luable inftrum.ent  of  analyfis  for  feparating  the  fixed 
alkalies  from  a  great  number  of  extraneous  fubftances. 
Ammonia  alfo  combines  with  alcohol  by  the  affiilance 
of  heat.  The  ammonia  with  a  higher  temperature  is 
driven  off,  and  carries  with  it  part  of  the  alcohol.  Many 
of  the  faline  bodies  may  be  diffolved  in  alcohol,  and 
on  this  account  alfo  it  is  valuable  to  the  chemlft  in  his 
refearches.  Tables  have  been  conftrufled,  (liewing 
the  quantity  of  different  falts  which  may  be  diffohed  at 
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different    temperatures.      The    following    tables    were    Inflim- 
drawn  up  from  the  experiments  of  M.  Guyton  *.  ""'"  '' ' 


I.   Table  qfSa/ls  which  are  r 

cadihj  Diffohed. 

Tempe- 

Grains. 

rature. 

'   SA-S" 

240 

Nitrate  of  cobalt. 

J4-5 
54-5 

54-5 

240 
240 
240 

copper. 
Muriate  of  zinc. 

alumina. 

54-5 
>i3- 

240 

2ao 

Nitrate  of  alumina. 
Acetate  of  lead. 

240  grains  of  al- 
cohol diffolve  at 

180.5 

180.5 
180.5 

694 

131.? 

Z40 

Nitrate  of  magnefia. 
Muriate 

of  iron. 

180.5 

240 

of  copper,  i 
Nitrate  of  zinc  de- 

compofed. 
Nitrate  of  iron  part- 

ly decompofed. 
Nitrate  of  bifmuth.   ' 

mable  fub- 
ftance«. 

' V • 

*  yourn.  de 
Plyfyui, 
17S5,  p.6s. 


II.   TaL/e  of  Salts  that  are  Utile  Soluble. 


Grains. 

r  240 

Muriate  of  lime. 

214 

Nitrate  of  ammonia.  ' 

212 

O.xymurlate  of  mercury. 

112 

Acetate  of  foda. 

ICO 

Nitrate  of  filver. 

240  grains  of  alco- 

23 

Nitrate  of  foda. 

hol  at  the  boiilng 
temperarure       dif- 

18 

Acetate  of  copper. 

17 

Muriate  of  ammonia. 

folve 

9 

Arfenlate  of  potalli. 

9 

Supero.xalate  of  potalh. 

S 

Nitrate  of  potafli. 

? 

Muriate  of  potalh. 

4 

Arfenlate  of  foda. 

1 

Tartrate  of  potafh. 

III.  Salts  that  are  Infohible. 

Borax, 
Tartar, 
Alum, 
Sulphate  of  ammonia, 

iron, 

copper, 

zinc, 

foda, 

potalh, 

lime, 

filver, 

mercury,  . 
Tartrate  of  foda. 
Nitrate  of  lead, 

mercury,  \ 
Muriate  of  lead. 
Carbonate  of  potalh, 

foda. . 


The- 
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iflam-        Tlie  folio^s-ing  table-drawn  up  by  Mr  Kirwan,  (hews      alcohol   of    different    denfities.     The   temperature   in    luflsm- 
!,lefub-  tj^g  quantity  of  falts  that  are  foluble  in   lOO  parts  of     which  the  folutions  were  made  was  from  50*  to  80°  f."'^'''*  f"*" 


829 
•Compofi- 
tion. 


S30 
According 
to  Lavoi- 
fier. 


831 
To  Four- 
■roy. 


Sails. 

Alcohol  of 

0.900 

0.872 

0.848 

0.834 

0.817 

Sulphate  of  foda. 

0. 

0. 

0. 

0. 

0. 

Sulphate  of  magnefia. 

I. 

I. 

0. 

0. 

0. 

Nitrate  of  potafh. 

2.76 

I. 

0. 

c. 

Nitrate  of  foda. 

10.5 

6. 

0.38 

0. 

Muriate  t»f  potafh. 

4.62 

1.66 

0 

0.58 

0. 

Muriate  of  foda. 

5.8 

3-67 

0. 

0.5 

0. 

Muriate  of  ammonia. 

6-5 

4-75 

0. 

1-5 

0. 

Muriate  of  magnefia") 
dried  at  120°         J 

21.25 

0. 

23-75 

36.25 

50- 

Muriate  of  barytes. 
Do.  cryllallized. 

I. 

1.56 

0. 
0. 

0.29 
0-43 

0.185 

0.32 

0.09 
0.06 

Acetate  of  lime. 

2.4 

0. 

4.12 

4-75 

4.88 

ftai.ces. 

' J         • 

I  Mtn. 


12.  A  great  variety  of  different  opinions  have  been 
propofed  with  regard  to  the  compofition  of  alcohol.  It 
had  been  obferved,  in  burning  this  combuftible  fub- 
ftance,  in  clofe  veffels,  that  water  was  formed.  Some 
philofophers  had  even  obferved  that  the  quantity  of 
water  obtained  by  the  combuftion  of  alcohol,  was 
greater  than  the  whole  weight  of  the  alcohol  which 
was  confumed.  From  obferving  this  circumftance,  it 
was  fuppofed  to  confift  of  water,  combined  with  an 
acid,  an  oil,  or  phlogillon,  according  to  the  views  and 
theories  of  different  philofophers. 

It  is  to  the  experiments  of  Lavoifier  that  we  are  in- 
debted for  afcertaining  the  real  conftituent  parts  of 
this  fubftance.  He  burnt  in  a  proper  apparatus,  with 
a  knowTi  quantity  of  oxygen  gas,  76.7083  grs.  troy  of 
alcohol,  and  after  the  combuftion,  carbonic  acid  gas 
and  water  were  found  to  be  the  only  produ£ls ;  and  by 
eftimatlng  the  oxygen  gas  confumed,  the  quantity  of 
carbonic  acid  and  of  ^vater  which  were  formed,  it  ap- 
peared that  the  quantity  of  alcohol  confumed  was  com- 
pofed  of 

22.840  carbone, 

6.030  hydrogen, 
47.830  water. 


76.700 


But  it  has  been  fince  proved,  by  the  experiments '  of 
Fourcroy  and  Vauquelin,  that  oxygen  is  a  component 
part  of  alcohol ;  for  when  they  mixed  together  equal 
parts  of  alcohol  and  concentrated  fulphuric  acid,  and 
while  ether  is  formed  from  it,  there  was  alfo  at  the 
fame  time  a  produflion  of  water  ;  the  alcohol  in  this 
cafe  was  decQmpofed,  hut  the  fulphuric  acid  fuffcred 


no  change.  The  oxygen,  therefore,  which  combined 
with  the  hydrogen  in  the  formation  of  water,  muft 
have  come  from  the  alcohol  *.  •  Nicbal. 

your,  i. 

Sect.  II.  Of  Ether.  P-  '»'• 

By  the  aftlon  of  different  acids  with  alcohol,  the  j.-Qj^a'tigj,. 
latter  is  decompofed,  and  different  products  are  obtain- 
ed, according  to  the  proportions  of  the  acid  employed, 
and  the  heat  which  is  applied.  When  the  acid  and 
the  alkali  are  in  a  certain  proportion,  and  are  expofed 
to  a  moderate  temperature,  the  produft  is  a  peculiar 
fubftance  which  has  received  the  name  of  ef/ier.  Ether 
has  been  obtained  by  the  aftion  of  different  acids  orj^^^^'j^ 
alcohol,  and  hence  it  has  received  different  names,  as 
■'fulphuric  ether,  nitric  ether,  muriatic  ether.  The  firft, 
namely  fulphuric  ether,  which  feems  to  have  been 
longeft  known,  and  is  molt  eafily  obtained,  has  excited 
the  ^reateft  attention  among  chemifts.  We  (hall  there- 
fore confider  it  firft. 

I.  Of  Sulphuric  Ether. 

I .  It  appears  from  different  paffages  in  the  writings  Hiftoiy, 
of  the  earlier  chemifts,  that  the  knowledge  of  fulphu- 
ric ether  was  among  their  fecrets.  It  was  then  called 
olettm  vitrioli  dulce.  The  method  of  preparing  it  is 
defcribed  in  a  book  publifhed  at  Nuremberg  about 
the  year  1 540.  ,  But  the  nature  of  this  fubftance  was 
not  much  attended  to  till  the  year  1730,  when  a  cer- 
tain qi^Rtity  was  prefented  to  the  Royal  Society  by 
Dr  Frobenius,  with  a  paper  which  was  publilhed  in 
their  tranfaftions  for  that  year,  containing  an  account 
of  a  number  of  experiments   which   were  made  upon 

it. 
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it.     It  was    long  known  under  the  name  of  naphtha 
among  the  German  chemifts. 

2.  The  following  is  the  procefs  by  which  fulphuric 
ether  may  be  obtained.  Equal  parts  of  concen- 
trated fulphuric  acid  and  alcohol  are  put  into  a  re- 
tort, to  which  a  receiver  is  to  be  adapted  and  luted. 
Or  perhaps  it  is  better  to  add  the  acid  by  fmall  por- 
tions at  a  time,  that  the  aftion  may  not  be  too  violent, 
and  the  heat  produced  too  great.  The  receiver  Ihould 
be  imraerfed  in  cold  water,  or  furrounded  with  ice,-  or 
it  may  be  kept  cool  by  the  application  of  wet  cloths, 
over  which  a  fmall  ftream  of  water  is  diredled.  Heat 
is  then  applied,  and  the  firft  produft  which  comes  over 
is  a  fragrant  fpirit  of  wine  ;  but  as  foon  as  the  mixture 
begins  to  boil,  the  ether  comes  over,  is  condenfcd  by  the 
cold,  and  runs  in  ftreams  down  the  fides  of  the  receiver. 
When  the  quantity  obtained  amounts  to  about  one 
half  of  the  alcohol  employed,  the  procefs  ihould  be 
flopped,  and  the  receiver  unluted  and  removed  •■,  but  if 
it  be  continued,  white  fumes  begin  to  come  off,  which 
are  known  to  be  the  fumes  of  fulphurous  acid. 
After  this  there  rifes  a  light  yellowifli  coloured  oil, 
%vhich  has  been  called  the  fvoeet  oil  of  ix.nne.  The  heat 
ihould  now  be  moderated  after  the  ether  has  paiTed 
over,'  becaufe  the  matter  contained  in  the  retort  be- 
comes black,  thick,  and  fwells  confiderably.  When 
the  whole  of  the  fweet  oil  has  come  over,  there  is  ftill 
an  evolution  of  fulphurous  acid,  which  becomes  thicker 
and  thicker,  till  at  laft  there  is  nothing  but  a  dark 
coloured  fulphuric  acid. 

3.  The  ether  which  is  obtained  by  this  procefs  is 
impure.  It  is  generally  contaminated  with  fulphurous 
acid.  To  purify  it,  it  has  been  ufual  to  mix  a  quan- 
tity of  potaih  with  the  fluid,  and  to  dillil  it  over  again. 
The  acid  in  this  cafe  combines  with  the  potaih,  and 
the  ether. being  feparated,  pafles  over  into  the  receiver. 
Dize,  however,  confidering  this  procefs  as  tedious  and 
uncertain,  has  propofed  other  fubftances  in  the  room  of 
potaih,  and  he  has  tried  feveral  metallic  oxides,  fuch 
as  the  red  oxide  of  lead,  the  yellow  oxide  of  iron,  the 
red  oxide  of  mercury,  and  the  black  oxide  of  manganefe. 
But  after  a  variety  of  experiments,  he  is  of  opinion, 
that  the  black  oxide  of  manganefe  is  the  moft  conve- 
nient for  the  purification  of  ether.  It  is  mixed  with 
ether,  allowed  to  remain  fome  time,  and  is  to  be  fre- 
quently agitated.  The  oxygen  of  the  manganefe 
combines  with  the  fulphurous  acid,  and  converts  it  in- 
to fulphuric  acid,  which  is  a  more  fixed  body  than  the 
fulphurous  acid  *. 

To  feparate  the  liquid  from  the  fulphurous  acid, 
Proull  recommends  the  following  method,  which  he 
fays  is  employed  in  the  large  ivay,  as  by  far  the  moft 
preferable.  Introduce  into  a  bottle  which  is  ^ths  fil- 
led with  impure  ether,  fome  water,  and  a  portion  of 
flaked  lime.  Agitate  the  bottle  ftrongly,  and  do  not 
open  it  to  examine  its  odour,  till  after  it  has  remained 
for  fome  minutes  in  cold  water,  and  when  the  vapour 
within  the  bottle  has  ccafed  to  exert  its  elaflic  force 
againft  the  cork  ;  if  the  fulphurous  fmell  is  not  en- 
tirely removed,  the  procefs  is  to  be  repeated  till  It 
is  completely  deftroyed.  This  method,  which  was  em- 
ployed by  Woulfe,  Prouft  prefers  on  account  of  its 
economy,  particularly  as  it  affords  at  the  fame  time  a  ful- 
phite  of  lime,  which  is  formed  by  the  combination  of  the 
fulphurous  acid  with  the  lime.     When  the  liquids  have 
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feparated,  the  ether  which  fwijr.i  on  tlie  top,  may  Le  Inflim- 
drawn  oft"  by  means  of  a  fyplion,  and  it  may  be  iutro-'"''^'''^"''' 
duccd  into  a  retort  to  be  reilifitd  by  diftillation  *.  . 

4.  The  ether  which  is  thus  obl;uncd,  is  a  iranfparent       g^g 
colourlefs  fluid,  of   a  very  fragrant  fmell,  and    a  hot  Properti,-;. 
pungent  talle.       Tlie  fp-ecific  gravity  is  only  c.7581,  *  ■^"''' ''" 
fo   that  it  is  confiderably  lighter  than  alcohol.      It  is  ^''•'™-_'''''- 
extremely  volatile,  lb  that  when  it  is  agitated,  or  pour-      ""' 

ed  from  one  veflcl  to  another,  it  is  inilantly  diiliiiated. 
It  produces  io  great  a  degree  of  cold,  that  water  may 
be  frozen  by  means  of  it.  It  rifes  in  tlie  ftatc  of  gas 
which  bnrr.s  with  great  rapidity,  and  the  air  which 
holds  ether  in  folution  may  be  pafled  througli  water 
without  being  deprived  of  its  combuftibility  or  fra- 
grance. 

5.  It  boils  in  the  open  air  at  the  temperature  of  98°,  ^^jon  nf 
and  in  the  vacuum  of  an  air  pump  at  — 20*,  fo  that  it  heat, 
would  conOantly  remain  in  the  ftate  of  gas  if  the  pref- 

fure  of  the  air  were  rtmoved. 

When  ether  is  kindled  in  the  open  air,  it  burns  very 
readily.  The  eleiflric  fpark  alio  intlames  it.  It  burn-. 
with  a  copious  white  flame,  and  leaves  behind  it  a 
black  trace  on  the  furface  of  bodies  expofed  to  the 
flame.  Lavoifier  has  obferved  that  there  is  always  for- 
med an  acid  during  the  combul^ion  of  this  liquid  ;  and 
Scheele  fays  that  the  refiduum  of  ether  burnt  over  a 
little  water,  contains  fulphuric  acid.  When  the  ether 
is  expofed  to  a  cold  of — 46°,  it  freezes  and  cryll:Jlize^. 
It  is  decompofed  when  the  vapour  is  pafled  through  a 
red-hot  porcelain  tube,  and  the  produdt  is  carbonated 
hydrogen  gas.  _  _  sjS 

6.  Dr  Prieftley  difcovered  that  ether  agitated  with  Ipcreafts 
any  kind  of  gas,  greatly  increafed  its  volume,  and  in  the  volume 
moil  cafes  doubled  it.     Mr  Crulckftiank  made  a  fimi-"'^£^''^*' 
lar  experiment,  by  agitating  fome  oxygen  gas  with  a 

little  ether.  The  bulk  was  exactly  doubled.  In  this 
ftate  the  gas  did  not  explode,  but  when  one  part  ot  this 
mixture  was  added  to  three  parts  of  oxygen,  an  ignited 
body  or  the  eleflric  fpark  produced  a  dreadful  explo- 
fion.  The  produtls  were  water,  with  2^  carbonic 
acid  gas.  Hence  it  would  appear,  Mr  Cruickihank 
obferves,  that  one  part  of  this  vapour  requires  about 
feven  of  oxygen  to  faturate  it ;  and  according  to  this 
experiment,  the  proportion  of  carbone  to  hydrogen  in  \^>'f''l> 
the  vapour  of  ether  or  ether    itfelf,  Ihould   be  as  five^'*^''"^' 

to  one  f.  ...  .      .  839 

7.  Phofphorus  is  diflblved  in  fmall  quantitj-  in  ether,  .\ftioD  of 
and   produces  a  tranfparent  folution ;  but  ^vhen  alcohol  phofphorusi 
is  added  to  the  folution,  it  becomes  milky.  g^o 

8.  Sulphuric  acid  has  a  peculiar  a6lion  on  ether,  byOfacid--. 
converting  it  into  a  kind  of  oil,  which  is  called  the  fweet 

oil  of  wine.  This  is  one  of  the  produfls  in  the  preparation 
of  fulphuric  ether.  When  a  fmall  quantity  of  ether  is 
introduced  into  a  bottle  filled  with  oxymuriatic  acid 
gas,  it  explodes,  and  intlames ;  or  if  paper  moillened 
with  ether  be  introduced,  the  fame  effeft  follows.  Car- 
bonic acid  gas  is  produced,  and  charcoal  is  depofited 
on  the  fides  of  the  bottle.  84 1 

9.  Various  theories  have  been  propofed,  to  account  ComiJo2- 
for  the  produclion  of  ether.     From  the  manner  of  its  <"-'"• 
produflion  by  means  of  lulphuric  acid,  it  was  natural  to 
fuppofe  that  this  acid  formed  one  of  its  component  parts. 

This  accordingly  became  a  general  opinion,  till  it  was 

found  that  tlie  lulphuric  acid  iuffered  no  change  in  the 

procefs,  but  msrtly  aiTifted  or  difpofed  the  alcohol  to 

3   Z  that 
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Ir.flam-     that  change  wliicb  it  Undergoes  when  it  is  converted 
into  clher.     According  to   M.icquer,  the  alcohol  has 
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J  not  been  changed,  but  merely  deprived  of  the  uhole  of 
its  water.  Scheele  fuppoled,  that  ether  was  alcohol 
deprived  of  its  phloglllon  ;  and  when  the  new  theories 
were  introduced,  ether  Vi-as  confidereJ  as  a  combina- 
tion of  alcohol  and  oxygen. 

10.  The  experiments  and  refearches  of  Fonrcroy  and 
Vaucjiielin  have  thrown  new  light  on  this  lubjec\  and 
Jtave  led  to  different  views  of  the  nature  and  compoii- 
tion  of  ether.  According  to  the  refult  of  thefe  experi- 
ments, ether  contains  a  Imaller  proportion  of  carbone, 
but  a  greater  proportion  of  hydrogen  and  oxygen. 
From  their  experiments,  and  from  thofe  of  others,  it 
appear*  that  the  changes  induced  by  the  adion  of  lul- 
phuric  acid  on  alcohol,  depend  on  the  quantity  and 
flrength  of  the  acid,  and  the  temperature. 

^.  Equal  parts  of  concentrated  fulphuric  acid  and 
alcohol  niixe'd  together  raife  the  temperature  to  1 89". 
Bubbles  of  gas  are  emitted  ;  the  liquid  becomes  turbid, 
;md  at  the  end  of  fome  hours  alTumes  a  deep  red  co- 
lour. 

B.  A  mixture  of  tivo  parts  fulphuric  acid,  and  one 
part  alcohol,  produces  a  temperature  of  200".  The 
mixture  becomes  inllantly  of  a  deep  red  colour,  pafles 
to  black  a  few  days  after,  and  diffufes  an  odour  which 
is  perceptibly  that  of  ether. 

C.  When  equal  parts  of  fulphuric  acid  and  alcohol 
are  expofed  to  the  action  of  heat,  in  a  proper  appa- 
ratus, fuch  as  is  employed  for  the  preparation  of  ether, 
the  following  phenomena  are  obferved. 

a.  When  the  temperature  is  raifed  to  207°,  the  li- 
quid boils ;  there  is  produced  a  fluid  which  is  conden- 
fed  by  cold,  into  a  light,  colourlefs  and  fragrant  li- 
quor, which  from  its  properties  has  received  the  name 
of  ether.  If  the  procefs  be  properly  condutled,  no 
permanent  gas  is  evolved,  till  about  i  of  the  alcohol  is 
converted  into  ether. 

b.  If,  as  ibon  as  the  fulphurous  acid  appears,  the  re- 
ceiver be  changed,  there  is  no  longer  any  produftion 
of  ether  ;  but  the  fweet  oil  of  wine,  water,  and  acetic 
acid  are  formed,  without  a  fingle  particle  of  carbonic 
acid.  When  the  fulphuric  acid  makes  about  jths  of 
the  mafs  which  remains  in  the  retort,  there  is  evolved 
an  inflammable  gas,  which  has  the  odour  of  ether,  and 
which  burns  with  a  white  cily  flame.  This  is  the  gas 
>vhich  the  Dutch  chemlfts  have  called  carbonated  hy- 
tlrogen  j^nf,  or  olefiant  gas,  becaufe  when  it  is  mixed 
with  oxymuriatic  acid  it  forms  oil.  At  this  period, 
the  temperature  of  the  matter  contained  in  the  retort 
is  elevated  to  230*  or  234". 

t.  When  the  fweet  oil  of  wine  ceafes  to  flow,  if  tlie 
receiver  be  again  changed,  there  is  only  fulphurous 
acid  emitted,  water  which  was  previoufly  formed,  car- 
bonic acid  gas  \  and  there  remains  only  in  the  retort,  a 
mafs  which  confilfs  chiefly  of  fulphuric  acid  thickened 
with  charcoal. 

From  thefe  phenomena,  which  were  uniform  and  con- 
ftant,  the  following  conclufions  were  drawn. 

a.  A  fmall  quantity  of  ether  is  formed  fpontaneoufly 
without  the  aid  of  heat,  by  the  combination  of  two 
parts  of  fulphuric  acid  and  one  part  of  alcohol. 

b.  As  foon  as  the  ether  is  formed,  and  there  is  at  the 
fame  time  a  produftion  of  water,  the  fulphuric  acid  un- 
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dergoes  no  change  in  its  iniiraate  nature,  while  the  firft 
ot  thele  compofitions  takes  place. 

c.  When  the  fulphurous  acid  appears,  there  is  no 
longer  any  produdiou  of  ether  ;  but  then  there  pafs 
over  the  Ivveet  oil  of  wine,  water,  and  acetic  acid. 

(/.  The  fweet  oil  of  vvine  having  cealed  to  pafs  over, 
nothing  is  obtained  but  fulphurous  acid,  carbonic  acid, 
and  at  lall  (ulphur,  if  the  dirtillation  be  continued. 

The  operation  of  ether,  then,  may  be  divided  into 
three  periods  ;  the  firft,  in  ivhich  a  fmall  quantity  of 
ether  and  water  is  formed,  without  the  allilf ance  of 
heat ;  the  fecond  period,  in  which  the  greatell  quanti- 
ty of  ether  which  can  be  obtained  mthout  the  evolu- 
tion of  fulphurous  acid  at  a  temperature  of  207°  ;  and 
the  third,  in  which  the  fweet  oil  of  wine,  olefiant  gas, 
acetic  acid,  ^fulphurous  and  carbonic  acid  are  produced, 
while  the  temperature  of  the  mixture  is  raifed  to  230" 
and  234".  In  all  thefe  three  periods  there  is  only  one 
common  circumftance,  and  this  is,  the  continual  forma- 
tion of  water  from  the  beginning  to  the  end  of  the  ope- 
ration, t^j 

On  thefe  obfervations,  Fourcroy  and  Vauquelin  have  Tlieory. 
ellablilhed  their  theory  of  the  formation  of  ether.*  In 
the  cafe  in  which  ether  is  formed  by  the  iimple  mix- 
ture of  alcohol  and  lulphuric  acid,  \vithout  the  aid  of 
heat,  the  formation  which  appears  by  heat  as  well  as 
by  the  black  precipitate,  the  charcoal  which  is  feparat- 
ed  without  the  produftion  of  fulphurous  acid,  proves 
that  the  fulphuric  acid  afts  in  a  difierent  manner  on 
alcohol  from  ivhat  was  fuppoled.  This  acid  is  not  de- 
corapofed  by  charcoal  at  that  temperature.  There  is  no 
aClion  between  thele  two  bodies  in  the  cold,  nor  is  there 
any  aiilion  betsveen  this  acid  and  alcohol  ;  for  in  that 
cafe,  lulphurous  acid  ^vould  be  formed,  of  which  not 
the  fmalleil  trace  can  be  perceived  at  the  beginning  of 
the  operation.  Recourfe  then  muft  be  had  to  a  dif- 
ferent ailion,  namely  the  ftrong  athnity  which  exilfs 
between  fulphuric  acid  and  water.  It  is  this  which  de- 
termines the  union  of  the  conflituent  principles  of  wa- 
ter exifting  in  the  alcohol,  and  with  which  this  acid 
comes  in  contaft  •,  but  this  aftion  mufl:  be  very  limited. 
There  is  foon  ellablilhed  a  balance  of  athnities,  and  no 
farther  change  takes  place.  , 

If  then  it  be  proved  that  ether  is  formed  by  the 
mixtiue  of  certain  quantities  of  fulphuric  acid  and  al- 
cohol, it  muft  obvioufly  follow,  that  a  mafs  of  alcohol 
may  be  completely  converted  into  ether,  water,  and 
acetic  acid,  by  increaiing  the  quantity  of  fulphuric 
acid  ;  and  it  is  equally  obvious,  that  this  acid  would  ' 
undergo  no  change  but  that  of  being  diluted  with 
water» 

It  is  not  neceflary  to  fuppofe,  according  to  this  theo- 
ry, that  ether  is  alcohol  deprived  of  a  certain  portion 
of  oxygen  and  hydrogen,  for  there  is  feparated  at  the 
fame  time  a  quantity  of  charcoal  proportionally  greater 
than  that  of  the  hydrogen  ;  and  it  may  be  conceived, 
that  the  oxygen  which  is  combined  in  this  cafe  with  the 
hydrogen,  to  form  water,  would  not  only  faturate  this 
hydrogen  in  the  alcohol,  but  that  it  would  faturate  at 
the  fame  time  the  carbone  which  has  been  precipitated. 
Thus,  then,  in  place  of  confidering  ether  as  alcohol 
with  a  fmaller  proportion  of  hydrogen  and  oxygen, 
if  we  take  into  accoimt  the  carbone  %vhich  is  precipitat- 
ed,  and  the   fmall  quantity  of  hydrogen  contained  in 
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tr.Bam-  tlic  water  that  is  formed,  it  muft  be  confidered  as  al- 
niable  fub- cohol  with  a  greater  proportion  of  liyilrogcn  and  oxy- 
gen. Such  fcenir!  to  be  the  nature  of  the  ipontancous 
action  between  I'ulphuric  acid  and  alcohol  without  the 
aid  of  heat. 

But  when  the  mixture  is  fubjefted  to  heat,  the  pro- 
duction of  ether  is  more  complicated,  and  the  produtls 
inore  numerous. 

It  ought  to  be  obferved,  that  the  mixture  of  fulphu- 
ric  acid  and  alcohol  in  equal  proportions,  boils  only  at 
the  temperature  of  207°,  whilit  alcohol  alone  boils  at 
376";  whence  we  imift  conclude,  that  the  alcohol  is 
retained  by  the  affinity  of  the  fulphuric  acid,  which 
fixes  it.  Now,  if  we  compare  what  happens  in  this 
cafe  to  the  change  produced  on  all  other  vegetable 
iTiatter  expofed  to  the  a<?tion  of  heat,  in  which  the 
principles  are  volatilized,  according  to  the  order  of 
their  affinity  for  caloric,  carrying  with  them  a  fmall 
quantitv  of  the  more  fixed  elements,  in  proportion  as 
the  fulphuric  acid  attrafts  the  alcohol  and  the  water, 
of  which  it  favours  the  formation,  the  ether  which  is 
evolved  attracts  caloric,  and  is  fublimcd  ;  and  when 
the  greatert  part  of  the  alcohol  has  been  changed  into 
ether,  the  mixture  becomes  denfer,  the  heat  more 
confiderable,  and  the  affinity  of  the  fulphuric  acid  for 
the  undecorapofed  alcohol  being  increafed,  the  acid  is 
decompoled,  fo  that  on  one  hand  its  oxygen  combines 
«ilh  the  hydrogen  of  the  alcohol,  and  forms  water, 
\vhich  riies  gradually  into  vapour,  ivhilft,  on  the  other, 
the  ether  retaining  a  greater  quantity  of  carbone,  with 
xvhich  it  riles  in  vapours  at  this  temperature,  affords 
the  fweet  oil  of  wine,  wliich  ought  to  be  confidered  as 
■jn  ether  witli  a  greater  proportion  of  carbone.  This 
fcems  to  be  proved  by  its  greater  fpecitic  gravity,  lefs 
lolatility,  and  its  citron  colour. 

II.  From  this  theory  the  ingenious  authors  of  it 
have  deduced  the  following  pra(Slical  conclufions. 

a.  The  formation  of  ether  is  not  owing,  as  was  fup- 
pofed,  to  the  immediate  aflion  of  the  principles  of  the 
Sulphuric  acid  on  thofe  of  alcohol,  but  to  the  reaflion 
of  the  principles  of  the  latter  on  each  other,  and  par- 
ticularly of  its  oxygen  and  hydrogen,  occafioned  by 
the  fulphuric  acid. 

i>.  A  portion  of  alcohol  may  be  converted  into  ether 
without  the  aid  of  heat,  by  increaling  lutficiently  the 
proportion  of  fulphuric  acid. 

c.  With  regard  to  the  change  which  takes  place  on 
alcohol  in  the  production  of  ether,  the  procefs  may 
be  divided  into  two  periods.  In  the  one,  ether  and 
water  are  only  produced ;  in  the  other,  fweet  oil  of 
nine,  water,  and  fulphuric  acid. 

(/.  During  the  formation  of  ether,  the  fulphuric  acid 
is  not  decompofed,  and  there  is  no  produftion  of  the 
fiveet  oil  of  wine.  When  the  latter  makes  its  appear- 
ance, there  is  given  out  no  more,  Or  at  leaft  very  little, 
ether  ;  and  at  the  fame  time  the  fulphuric  acid  is  de- 
compofed by  hydrogen  folely,  whence  fulphurous  acid 
is  formed. 

e.  The  formation  of  the  fweet  oil  of  wine  may  be 
avoided,  by  keeping  the  temperature  of  the  mixture  be- 
tween 200°  and  207°.  This  is  managed  by  introdu- 
cing a  few  drops  of  water  into  the  retort. 

J".  And  lallly,  alcohol  differs  from  ether,  in  con- 
taining more  carbone,  kfs  hydrogen  and  oxygen,  and 
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the  fweet  oil  of  wine  is  to  ether  very  near  what  alcohol    Infl.  m- 
is  to  the  latter  •.  mablclub. 


II.  Of  Nitric  Ether. 
Nitric   acid,    or   rather    nitrous    acid, 
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much  greater  violence  on  alcohol   than  fulphuric  acid.  ^'5"'"' '""'• 
In  this  cafe  the  action   mull   be   moderated,  either   ^^.v^'g?' '   ' 
diluting  the   two   liquids,   or  by   cooling  the   mixture. 
The  firit  eafy  procefs  which  was   propofcd   for  the  pre- 
paration of  nitric  ether,   was  given  by  Navier,   a  phyli- 
cian  of  Chalons.  j. . 

J.  The  procefs  of  Navier  is  the  following.  He  Prepara- 
put  into  a  ftrong  bottle  i  2  parts  of  pure  alcohol,  and  tion  by  Na 
plunged  it  into  cold  water,  or  rather  furrouuded  it  ■*''''• 
with  ice.  To  this  he  added,  in  different  portions, 
eiglit  parts  of  concentrated  nitric  acid,  agitating  the 
mixture,  after  every  addition.  The  bottle  is  then 
flopped  ivith  a  cork,  which  is  fecured  with  leather, 
and  the  mixture  is  fet  in  a  convenient  place,  to  avoid 
the  danger  of  accidents  on  the  burfting  of  the  bottle, 
which  fometimes  happens.  At  the  end  of  iome  hours, 
bubble!  rife  from  the  bottom  of  the  veffel,  and  drop,; 
are  coUetted  on  the  furface  of  the  liquid,  which  gra- 
dually form  a  ftratum  of  etlier.  This  aftion  conrinues 
for  the  fpace  of  iix  days.  When  it  ceafes,  the  cork  is 
to  be  pierced  with  a  needle,  to  permit  the  efcape  of  a 
quantity  of  nitrous  gas,  ivhich,  without  this  precau- 
tion, would  rufh  out  rapidly  on  uncorking  the  bottle, 
and  would  carry  along  with  it  the  ether,  which  ^vould 
be  loft.  When  the  gas  is  dlflipated,  the  cork  is  to  be 
drawn  out,  and  the  whole  liquid  in  the  bottle  is  to  be 
poured  into  a  funnel.  The  ether  fwims  on  the  top, 
and  the  remaining  liquor  being  heavier,  is  allowed  to 
pafs  off,  and  the  ether  is  retained.  j,, 

3.  This    procefs    was    improved    by    Beaume.      HeBeaumi. 
found  that  the  greateft   produce  of  ether  was  from  two 

parts  of  acid  to  three  of  alcohol.  He  direfted  both 
ingredients  to  be  ufed  in  the  coldeft  flate,  by  keeping 
each  in  melting  ice,  and  the  bottle  in  which  the  mix- 
ture Is  made,  to  be  kept  equally  cold.  In  this  propor- 
tion of  ingredients,  the  danger  of  explofion  is  avoid- 
ed, and  the  low  temperature  greatly  moderates  the 
violent  aftion.  The  mixture  in  the  bottle  is  always 
to  be  well  agitated  before  any  new  addition  of  acid  is 
made,  and  by  this  means  the  accumulation  in  any  par- 
ticular fpot  is  prevented.  The  etlier  begins  to  form, 
as  in  the  former  procefs,  in  the  courfe  of  a  few  hours, 
and  if  the  bottle  is  allowed  to  remain  undillurbed  for 
eight  or  ten  days,  a  quantity  of  ether  equal  to  one 
half  the  weight  of  the  alcohol  is  obtained,  after  wliich 
no  more  is  proddced.  546 

4.  Dr  Black's  procefs  is  defcribed  Ijy  himfelf  in  the  Black "* 
following  words.     "     Into  a  ftrong    phial,    having    aprocel-. 
ground  ilopper,  I  firIt  pour  four  ounces  of  llrong  hale 
nitric  acid.      I  then  add  three  ounces  of  water,  pouring 

it  in  fo  gently,  that  it  fiyims  on  the  furface  of  the  acid. 
I  then  pour  in  after  the  fame  manner  fix  ounces  of  al- 
cohol. I  put  in  the  ftoppcr  flightly,  and  I  fet  the 
phial  in  a  tub  of  water  and  ice.  The  acid  mixes  flow- 
iy  with  the  water,  and  in  a  dihittd  ftate  comes  in  con-  . 
taft  with  the  alcohol  on  which  it  immediately  a6ls, 
and  ether  is  produced  (lowly  and  quietly.  The  liquor 
gets  a  dim  appearance,  becaufe  imperceptiljle  bubbles 
are  formed,  whi«h  get  to  the  top,  and  having  colled- 
3  Z  2  ed 
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Inflatn-  ed  to  a  ccitatu  degree,  they  lift  the  flopper,  and 
mable  fub-  efcape  (s).  After  eight  or  ten  days  I  find  upwards  of 
three  ounces  of  nitric  ether,  though  I  am  certain  by 
the  fmell,  that  much  efcapes  with  the  vapour.  This 
is  however,  a  certain,  eafy,  and  fafe  procefs,  though  it 
is  lloTv  and  imperfeft  *." 

5.  Many  other  proceffes  have  been  propofed  for  the 
preparation  of  nitric  ether.  Laplanche,  a  Parifian 
apothecary,  has  employed  nitre,  which  he  introduced 
into  a  tubulated  ftone-ware  retort,  and  firft  pouring 
the  concentrated  fulphuric  acid,  and  then  the  alcohol 
upon  it,  there  is  an  immediate  produclion  of  ether  ; 
but  by  this  procefs  it  is  fufpefted  that  the  nitric  ether 
may  be  mixed  with  fulphuric  ether.  He  has  therefore 
propofed  another  procefs,  which  is  more  complicated f. 

6.  The  procefs  which  has  been  propofed  by  Chap- 
tal,  is,  according  to  Prouft,  the  bell  that  can  be  adopt- 
ed. This  procefs,  with  fome  additions  and  altera- 
tions, which  he  has  found  it  necelfary  to  make  from 
his  own  experience,  is  the  following.  The  proportions 
Tvhich  he  employs  are,  3  2  ounces  of  alcohol,  and  24 
of  nitric  acid.  Thefe  are  introduced  into  a  large  re- 
tort, which  is  to  be  luted  to  a  globular  glafs  veflel, 
furnidied  with  a  tube  of  fafety.  A  tube  paiTes  from 
this  globe  to  a  fecond,  which  is  alfo  furnilhed  with  a 
tube  of  fafety.  One  or  two  ounces  of  water  ftiould 
be  introduced  into  the  fecond  globe  to  (liut  up  its  tube 
of  fafety.  Three  bottles  of  M'^oulfe's  apparatus,  con- 
taining from  64  to  80  ounces  of  liquid,  are  then  to  be 
connecled  with  the  fecond  globe.  Thefe  bottles  are 
half  filled  with  alcohol.  The  alcohol  and  the  acid 
are  poured  into  the  retort,  and  are  mixed  by  agitation. 
The  retort  is  luted  to  the  glafs  globe,  and  heat  is  ap- 
plied, with  this  precaution,  that  it  mull  be  removed 
as  foon  as  there  is  any  effervefcence.  The  procefs 
now  goes  on,  and  requires  no  farther  attention  than  oc- 
cafionally  cooling  the  globes  and  the  bottles  with 
cloths  moiftened  ^vith  fno^v-water.  The  greateft  part 
of  the  ether  ivhicli  is  formed,  condenfes  in  the  firft  bot- 
tle, and  gives  the  alcohol  a  yellow  colour.  It  then 
palTes  to  the  fecond,  in  which  the  colour  is  lighter, 
and  at  lall  to  the  third,  where  there  is  little  percepti- 
ble change.  To  feparate  the  ether  of  the  firft  bottle, 
the  mixture  is  to  be  faturated  with  an  alkali,  and  dif- 
'  tilled  t. 

7.  But  by  whatever  procefs  nitric  ether  is  obtained, 
it  requires  to  be  purified,  to  feparate  the  acid  and  al- 
cohol, which  are  generally  mixed  with  it.  This  is 
done  by  diftilling  it  from  pota(h,  which  reduces  its 
quantity,  for  the  diftillation  muft  not  be  continued 
longer  than  when  two-thirds  or  one-half  of  the  firft 
ether  has  come  over.  To  purify  this  ftill  more,  it  is 
directed  to  be  mixed  with  one-fifth  of  nitrous  acid,  and 
diftilled  again,  taking  two-thirds  of  the  produft  fet 
apart,  and  reflify  it  from  an  alkali.  The  remainder 
which  comes  over  is  a  lefs  pure  ether,  which  has  been 
known  under  the  name  of  Hoffman's  mineral  anodyne 
liquor.  What  remains  in  the  retort  has  been  called 
dulcified  fpirit  of  nitre. 

8.  Nitric  ether  thus  obtained,  is  a  yellowifti  colour- 
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ed    liquid,    equally  volatile    as    fulphuric    ether.     Its    Inflam. 
odour,  though  ftronger  and  lefs  fweet,  is  analogous  to  "'"^'''^  f'^'*- 
the   fulphuric   ether.     The  tafte  is  hot  and  more  dif-    '^•"'"^'  . 
agreeable.     It   is  often  of  a  deeper  yellow  colour,  and 
always  contains  a  fmall  excefs  of  acid  and  nitrous  gas. 
The  rtopper  is  frequently  driven  out  of  the  bottle  in 
which  it  is  kept,  for  there  is  a  conftant  evolution  of  a 
coniiderable  quantity  of  gas.  5^1 

9.  When   it   is   fet   fire   to,   it  gives  out  a  more  bril-  Bums  with 
liant  flame,  and  a  denfer  fmoke,   than  fulphuric   ether  ; "  bnlUan: 
and  it  depofits  a  greater  quantity  of  charcoal.     When   *°"^' 

it  is  long  kept  in  a  clofe  vefiel,  there  is  formed  fome 
water,  holding  a  fmall  quantity  of  oxalic  acid  in  folu- 
tion,  w'hich  falls  to  the  bottom  of  the  velTel.  g-, 

10.  Nitric  ether  is  not   oidy  analogous  to   fulphuric  Analogoii'; 
ether  in  its  properties,    but  alfo  in  the  nature  of  the*"'"''?'''''" 
procefs  by  which   it   is  obtained,  and  in  the  other  pro-'""^' 
duds  which  accompany  this  procels.     But  in  the   pro- 
dudlion  of  nitric  ether,  there  is  no  depofition  of  char- 
coal, and  the  acid  itfelf  is  decompofed.     This  appears 

firom  the  great  quantity  of  nitrous  gas  which  is  evol- 
ved during  the  procefs ;  and  the  reafon  afligned  for  the 
difappearance  of  the  charcoal  is,  that  the  oxygen  of 
the  acid  combines  with  it,  and  forms  carbonic  acid, 
which  efcapes  in  the  form  of  gas.  The  produfts 
which  are  generally  obtained  in  the  proceffes  for  the 
preparation  of  nitric  ether  are  nitrous  gas,  ether,  oil, 
acetic  acid,  oxalic  acid,  and  carbonic  acid  gas. 

If  equal  parts  of  nitric  acid  and  alcohol  are  mixed  to- 
gether, a  violent  effervefcence  immediately  takes  place, 
which  is  owing  to  the  evolution  of  a  great  quantity  of  gas, 
which  being  a  compound  of  ether  and  nitrous  gas,  has 
been  denominated  elherifed  nitrous  gas.  The  fame  gas 
is  obtained  by  employing  a  diluted  acid  ;  but  then  the 
mixture  requires  the  afTiftance  of  heat.  This  gas  may 
be  collefted  in  velTels  over  water.  It  has  a  difagree- 
able  ethereal  odour,  quite  different  from  the  odour  of 
nitric  ether,  and  exaftly  fimilar  to  that  kind  of  ether  ' 

which  Is  furnifhed  by  the  oily,  carbonated  hydrogen 
gas,  treated  with  oxymuriatic  acid  gas.  If  a  candle 
be  applied  to  this  gas,  it  burns  flowly  with  a  yellow 
flame.  This  gas  is  foluble  in  water,  and  is  wholly  ab- 
forbed  ;  but  the  abforption  is  flow.  The  water  ac- 
quires the  odour  of  the  gas.  Alcohol  alfo  diflblves  it 
completely,  and  more  rapidly.  Oxygen  gas  mixed 
with  this  gas,  provided  it  be  pure,  produces  no  change  j 
but  when  the  mixture  is  fet  fire  to,  there  is  a  violent 
detonation.  When  this  gas  was  expofed  to  fulphuric, 
nitric,  and  muriatic  acids,  the  ether  was  abforbed  by 
the  acids,  and  the  nitrous  gas  remained  behind.  The 
fulphurous  acid  In  the  ftate  of  gas,  combined  with  an 
equal  bulk  of  the  inflammable  gas,  alfo  decompofed  it , 
but  this  effeil   did    not   take   place  till   after  feveral 

days.*  ...  .  .    *  J'""'  ^' 

If  the  alcohol  and  nitric  acid  be  mixed  together  vxPb^.  xlv. 
the  proportion  of  one  of  the  former  to  three  of  the  lat-p-  245- 
ter,  and   a  gentle   heat   be  applied,  there  is  a  copious 
evolution  of  gas,  which  is  compofed  of  the  etherifed 
nitrous  gas  and  nitrous  gas.     If  towards  the  end  of  the 
procefs,  when  a  fraaU  part  of  the  liquid  remains  in  the 

retort. 


(s)  Dr  Black,  we  beUeve,  contrived  a  fpring  for  the  ftopper  which  kept  down  the  cork  till  It  w^as  pufhed   up 
by  the  elaftic  vapours  j  and  when  they  had  efcaped,  it  returned  to  its  place  by  the  force  of  the  fpring. 
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Inflam.  retort,  it  be  allo^vcd  to  cool,  cryflals  are  fcrmed  ;  anU 
niable  fiib-  thele  crvftals  are  found  to  be  oxalic  acid.  They  were 
formerly  called  cnjjlals  of  Hitrtic,  from  the  name  of  a 
Swedilh  chemift,  who  firll  difcovered  them  *. 

It  one  part  of  nitric  acid  be  added  to  its  own  weight 
of  alcohol,  and  one  part  of  fulphuric  acid  be  added 
foon  after,  the  mixture  is  fuddenly  iuflamed,  and  burns 
with  great  violence.  In  this  cafe,  when  the  pro- 
du6ls  are  collected,  they  are  found  to  be  ether  and 
•  oil. 

From  this  flatement  of  fafts,  therefore,  it  appears, 
that  the  produftion  of  nitric  and  fulphuric  ethers  is  near- 
ly the  fame  •,  that  the  differences  which  take  place,  are 
owing  to  the  different  nature  of  the  acids  j  the  violent 
aftion  which  follows  in  the  formation  of  nitric  ether, 
depending  on  the  nitric  acid  itfelf  being  decompof- 
ed,  and  by  the  operation  of  new  affinities,  new  aftlons 
having  taken  place. 

III.  Of  Muriatic  Ether. 

Procclics  I.  Muriatic  acid  has  no  feniible  adlion  on   alcohol, 

for  obtain-  either  by   fimple  mixture,   or  by  diftilling  them  toge- 
•"g  ''•  ther,  as  in  the  former  cafe.      Beaume  obtained  a  fraall 

quantity  of  muriatic  ether,  by  combining  together  mu- 
riatic acid  and  alcohol  in  the  ilate  of  vapour.  But 
other  means  were  thought  of  for  this  purpofe,  and  par- 
ticularly the  oxymuriate  of  antimony,  and  the  oxide 
of  zinc  diffolved  in  muriatic  acid,  and  to  diffil  this 
fait,  concentrated  by  evaporation,  in  clofe  veffels  with 
alcohol.  By  this  procefs  muriatic  ether  has  been  ob- 
tained. But  the  moff  fuccefsful  method  of  procuring 
this  ether,  was  propofed  by  Courtanvaux.  His  procefs 
o  is  the  following. 

From  falts  2-  One  part  of  alcohol  is  mixed  with  three  parts  of 
of  tin.  oxymuriate  of  tin,  or  the  fuming  liquor  of  Libavius, 
in  a  glafs  retort.  A  ftrong  heat  is  produced,  with 
the  produflion  of  a  white  fuffocating  vapour,  which 
difappears  when  the  mixture  is  agitated.  There  is 
then  emitted  an  agreeable  odour,  and  the  liquor  af- 
fumes  a  lemon  colour.  The  retort  is  then  to  be  placed 
on  a  fand  bath  ;  two  receivers  are  to  be  attached,  one 
of  which  is  to  be  immerfed  in  cold  water.  There 
paffes  over  at  firil  fome  pure  alcohol,  and  foon  after 
the  ether,  which  is  known  by  its  fragrant  odour,  and  the 
ftreams  which  run  down  the  fides  of  the  retort.  When 
the  odour  changes,  and  becomes  (harp  and  fuffocating, 
the  receiver  mull  be  changed  ;  and  if  the  diflillation 
be  continued,  a  clear  acid  liquor  is  procured,  on  the 
furface  of  which  are  obferved  fome  drops  of  fweet  oil, 
which  is  fucceeded  by  a  yellow  matter  of  the  confift- 
ence  of  butter,  which  is  a  true  muriate  of  tin,  and  at 
•  laft  a    brown  heavy  liquid,  which  exhales  very  copi- 

ous white  vapours ;  and  there  remains  in  the  retort  a 
Si,5        grsy  matter  in  the  ftate  of  powder. 
Purifica-  ^.  To  purify  this  ether,  it  is  put  into  a  retort  over 

tion.  carbonate  of  potalh.     A  brilk  effervefcence  takes  place, 

and  a  very  copious  precipitate  is  produced.  This  is 
owing  to  the  oxide  of  tin  which  the  acid  had  carried 
off  during  the  diftillation.  A  little  water  is  to  be  ad- 
ded, and  diflilled  with  a  gentle  heat.  About  the  one- 
half  of  the  produdl  of  the  ether  is  thus  obtained.  All 
the  fluids  which  come  over  after  the  muriatic  ether, 
are  loaded  with  oxide  of  tin  ;  they  attraft  moifture 
from  the  air,  and  combine  with  the  water  without  any 
precipitation. 
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4.  Another  method  has  been  propofed  for  the  pre 
paration  of  muriatic  ether  by   Laplanchc.     He  pours 
into  a  tubulated  retort  fulpliuric  acid  and  alcohol  on  1 
common  fait  which  has  been  llrongly  dried.     The  mu-       jcfi 
riatic    acid    gas,    difengagcd     by    the     fulphuric    acid,  I'reparal 
meeting  the  vapours  of  the  alcohol  in  the  retort,  coni-f''°'"  com- 
bines with  them.     In   this  way  an  ether  is   obtained,™"" ''''' • 
which  may  be  purified  in  the  ufual  way.      But  in  this 
procefs,  Fourcroy  thhiks,  that  the  production  of  ether 

is  owing  to  a  fmall  portion  of  oxymuriatic  acid  which 
is  formed  during  the  procefs. 

5.  PcUetier    has    fucceeded    in    obtaining    muriatic  jnd  manaa- 
ether,  by  dillilling  In  a  large  tubulated  retort,  a  mix-ncfe, 

ture  of  oxide  of  manganefe,  common  fait,  concentrat- 
ed fulphuric  acid,  and  alcohol.  The  quantity  of  ether 
obtained  by  this  procefs,  is  equal  to  one  half  the 
weight  of  the  alcohol  employed.  gcj 

6.  Another  procefs  lias  been  propofed  by  Berthol- '"'•  o^y- 
Jet,  by  dillilling  with  a  gentle  heat,  alcohol  which '"V''"'"^ 
has  been  faturated  with  oxymuriatic  acid  gas,  and  by^*^"  ^"' 
dillilling  the  oxide  of  manganefe,  a  mixture  of  alcohol, 

and  llrongly  concentrated  muriatic  acid.  . 

7.  Muriatic  ether  thus  obtained,  is  tranfparent  and Propertiej. 
very  volatile.     It  has  nearly  the  lame  odour  as  fulphu- 
ric  ether.      It  burns    like  it,  and  gives  out  a  fimjlar 

fmoke ;  but  it  differs  in  two  of  its  properties  5  the  one 
is,  that  it  exhales,  while  burning,  an  odour  as  pun- 
gent and  acrid  as  fulphurous  acid ;  and  the  other 
is,  that  the  talle  is  aftringent  like  that  of  alum.  This 
difference  in  odour  and  talle  is  owing,  it  is  fuppofed, 
to  fome  extraneous  fubllances  with  which  it  is  conta- 
minated ;  for  in  the  whole  procefs  of  its  formation  it 
appears  to  be  exaftly  the  fame  ;  a  conflant  produft  of 
the  decompofition  of  alcohol,  by  whatever  re-agent  this 
is  effefled. 

IV.  Acetic  Ether. 

1 .  An  ether  has  alfo  been  obtained  by  diflilling  a  „    ^^° 
mixture  of  acetic  acid  and  alcohol.     This  was  the  firft  lion''*'** 
procefs  which  was  employed  in  the   produftion  of  this 
ether.     It  was  difcovered  by  the  count  de  Lauraguais 

In  1 759.     It  has  been  improved  by  Pelletier,  who  di- 

Hilled   equal   quantities  of  acetic  acid,  obtained  from 

acetate  of  copper,  and  alcohol.     It  was  then  poured 

back    into    the    retort,    and    diftilled    a    fecond    time. 

When  this  procefs    is  finitlicd,    it    is  diililled    a  third 

time,  and   the    produil  of  the  third    diilillation    is   a 

mixture  of  acetic  acid  and  ether.     To  feparate  the  acid 

from  the  ether,  it  Is  faturated  with  potaffi,  and  dillil. 

led  with  a  gentle  heat.     The  acetic  «ther  paffes  over  > 

in  a  ftate  of  purity. 

2.  Another  procefs  has  been  propofed  to  obtain  the 
fame  ether.  'J'ake  16  parts  of  acetate  of  lead,  fix 
parts  of  concentrated  fulphuric  acid,  and  nine  parts  of 
alcohol.  Let  It  be  diftilled  till  ten  parts  come  over. 
Let  this  liquid  be  agitated  with  one-third  of  its  bulk 
of  lime  water ;  the  ether  feparates  and  fwlms  on  the 
top.  The  quantity  generally  amounts  to  about  fix 
parts. 

3.  This  ether  is  fimilar  to  the  other  ethers  in  its 
properties,  excepting  that  it  has  a  flight  odour  of  acetic 
acid. 

4.  Ether  has  alfo  been  formed  by  feveral  other 
acids,  and  it  appears,  that  thefe  acids  poffefs  one  com* 
Bion  property  in  their  aflion.  on  alcohol,  for  all  the 
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Inflam-     ethers  produced  by  die  different  acids  are   nearly  the 
mable  tub-  fame,  and  indeed  it  is  fuppofed  would   be  ejcaftly  the 
I  fame,  were  it  not  that  they  are  contaminated  with  ex- 
traneous matters  derived   from  the  acids,  the  alcohol, 
or  other  fubllances,  which  are  employed  in  their  for- 
mation. 


Sect.  III.  O/Fhsd  0ns. 

1.  Oils,  which  are  copious  produftions  of  nature, 
have  heen  long  known  ;  and  their  extenfivc  utility  in 
domeftic  economy  and  the  arts,  have  always  rendered 
them  objefts  of  great  importance.  The  general  cha- 
raflers  of  oils  are  combuftibility,  infolubility  in  water, 
and  fluidity.  From  the  peculiar  properties  of  different 
oils,  they  are  naturally  divided  into  two  kinds ;  fixed 
or  fat  oils,  and  volatile  or  effential  oils.  The  fixed 
or  fat  oils  require  a  high  temperature  to  raife  them  to 
the  ftate  of  vapour,  a  temperature  above  that  of  boil- 
ing walei ;  but  the  volatile  or  effential  oils  are  volati- 
lized at  the  temperature  of  boiling  water,  and  even  at 
a  lower  one.  Both  the  volatile  and  fixed  oils  are  ob- 
tained from  plants,  and  fometimes  from  the  fame  plant, 
but  always  from  different  parts  of  it.  While  the  feeds 
yield  fixed  oil,  the  volatile  oil  is  extrafled  from  the 
bark  or  wood. 

2.  One  of  the  mod  dillinguifliing  characlcriftics  of 
the  fixed  oils  is,  that  they  exill  only  in  one  part  of  the 
vegetable.  They  are  only  found  in  the  /eeds.  No 
trace  of  fixed  oil  can  be  detedled  in  the  roots,  the 
item,  leaves  or  flowers  of  thofe  plants,  whofe  feeds  af- 
ford it  in  great  abundance.  The  olive  may  feem  an 
exception  to  this.  I'he  oil  which  it  yields  is  extrafl- 
ed,  not  from  the  feed,  but  from  its  covering.  Among 
plants  too,  fixed  oils  are  only  found  exifting  in  thofe 
whofe  feeds  have  a  peculiar  ftrufture.  The  feeds  of 
plants  have  fometimes  one  lobe,  in  which  cafe  they 
are  called  monocot!//e(fonous  plants ;  and  fometimes  they 
have  two,  when  they  are  denominated  tlicotyledonou.!. 
The  formation  of  fixed  oil  in  plants  is  exclufively  li- 
mited to  the  latter  clafs.  There  is  no  inftance  of  fix- 
ed oils  being  found  in  the  feeds  of  plants  which  have 
only  one  lobe*.  Thofe  feeds  which  yield  the  fixed 
oils,  contain  alfo  a  confiderable  portion  of  mucilage, 
fo  that  when  fuch  feeds  are  bruifed  and  mixed  with 
%vater,  they  form  what  is  called  an  emuljion,  which  is 
a  white  fluid  containing  a  quantity  of  the  oil  of  the 
feed  mixed  with  the  mucilage.  One  of  the  moft  com- 
mon emulfions,  that  of  almonds,  is  an  inftance  of  this. 

Fixed  oils  are  extraftcd  from  the  feeds  of  a  great 
number  of  plants.  Thofe  which  yield  it  in  greateft 
abimdance  are,  the  olive,  thence  called  olive  oil ;  the 
feeds  of  lint,  and  the  kernels  of  almonds,  called  linfeed, 
or  almond  oil.  Fixed  oils  are  alfo  obtained  from  ani- 
mals, fuch  as  train  oil,  as  it  is  called,  which  is  extracled 
from  the  fat  or  blubber  of  the  whale.  Fixed  oil  is  obtain- 
ed alfo  in  great  abundance  from  the  liver  of  animals, 
and  is  found  to  exii^  in  the  eggs  of  fowls. 

3.  Thefe  diflerent  kinds  of  fixed  oils,  although  they 
poflefs  many  common  properties,  yet  in  others  they 
are  very  different.  Many  of  the  vegetable  oils  have 
no  fmell,  and  fcarcely  any  perceptible  tafte.  The  ani- 
mal oils,  on  the  contrary,  arc  generally  extremely 
jiajifeou«  and  offeufive.     Thefe  differences  are  fuppofed 
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to  be  owing  to  the  mixture  of  extraneous  bodies,  or  to    lMfl;itn- 
certain  chemical  changes  wh.ich   arife  from  the  aftion  ™^'''<^  fut>* 
of  thefe  bodies  upon  each  other,  or  on  the  oil  itfelf.  '    '"'"''^'^'  j 

4.  As  the  fixed  oils  exift  ready  formed  in  the  feeds  50, 
of  plants,  they  are  generally  obtained  by  c^prejfwn,  and  Prepara- 
hei\ce  they  have  been  called  exprcffird  oris.  This  ist'on. 
done  liy  reducing  the  feeds  to  a  kind  of  puip,  or  parte, 
which  is  inclofed  in  bags,  and  fubjefted  by  meins  of 
machinery,  when  it  is  obtained  in  theiarge  way,  tu 
ffrong  preffure,  fo  that  the  oil  flows  out,  and  is  cafily 
colleded.  The  oil  which  is  obtained  by  this  procefs, 
which  has  been  called  cold  drawn  oil,  becaufe  it  is 
procured  without  the  application  of  heat,  and  merely 
by  preffure,  is  the  purtll  j  but  the  quantity  v.'hich  feeos 
in  general  yield  is  comparatively  fmall,  and  fome  feeck 
which  contain  a  confiderable  portion  of  oil,  fcarcely 
afford  any  \vhcn  treated  in  this  \vay.  It  therefore  be- 
comes ncreffary  for  extraiSing  the  oil  from  feeds  of  the 
latter  defcription,  and  to  haie  it  in  greater  abundance 
from  all  feeds,  to  employ  heat,  to  facilitate  the  lepara- 
tion  of  the  oil  from  the  mucilage  or  other  matters 
with  which  it  is  combined.  For  this  purpole  heat  is 
apphed,'  either  to  the  apparatus  which  is  employed  in 
preiling  out  the  oil,  or  the  bruifed  feeds  are  cxpokd  ta 
the  vapour  of  water,  and  fometimes  they  are  boiled  In 
the  water  itfelf,  by  which  means  thole  lubftances 
which  are  foluble  in  water,  are  ieparated,  and  thus 
the  oily  part  which  adhered  to  thefe  fubllances,  is  dif- 
engaged.  _  ...  ^(Tj 

1;.  The  oils  which  are  obtained  in  this  way  are  very  Purifica- 
impure,  'J  hey  are  mixed  with  mucilage,  and  other'""'- 
parts  of  the  fubllances  from  which  they  have  been  ex- 
tra6led.  Many  of  thefe  matters  feparate  from  the  oils 
when  they  are  left  at  refl:.  They  are  fometimes  me- 
chanically purified  by  filtration  through  coarfe  cloths, 
by  which  means  the  groffer  parts  are  feparated.  Dif- 
ferent oih  too,  it  is  faid,  undergo  different  kinds  of 
purification  by  different  manufadurers,  but  thefe  pro- 
ceffes  are  kept  fecret.  After  they  have  remained  at 
refl;  for  fome  time,  they  are  filtered  and  agitated  with 
water,  by  which  the  parts  that  are  foluble  in  this  fluid 
are  feparated  from  the  oil.  Sometimes  they  are  gent- 
ly heated,  for  a  fliorter  or  longer  time,  according  to 
the  nature  of  the  fubftances  with  which  the  oil  is  con- 
taminated. Acids  diluted  with  water  are  employed 
to  feparate  the  mucilage ',  lime  and  the  alkalies  are 
alfo  ufcd  to  combine  with  an  acid  which  holds  this 
mucilage  in  folution,  and  thus  to  favour  its  precipita- 
tion. Alum,  challi,  clay,  and  aflies,  are  alfo  em- 
ployed in  the  purification  of  oils.  %^s 

6.  Fixed  oils  arc  generally  liquid,  but  of  a  thick.  Properties, 
vifcid  confiftence.  They  are  mild  or  infipid  to  the 
tafte  •,  fometimes,  however,  they  have  a  peculiar  tafte, 
Avhich  is  analogous  to  that  of  the  plant  from  which 
they  have  been  extrafted.  When  pure,  they  have  no 
fmell,  but  are  fometimes  impregnated  with  the  odour 
of  the  feed  which  produces  them.  The  fixed  oils  are 
rarely  quite  colourlefs,  but  are  generally  green  or  yel- 
lowilh.  If  they  are  green  when  frefh  prepared,  this 
colour  changes  to  a  yellow,  and  in  time  to  an  orange 
or  red.  Fixed  oils  in  general  are  lighter  than  water. 
The  fpecific  gravity  varies  from  c.91 53,  v.hich  is  that 
of  olive  oil,  to  0.9403,  that  of  linieed  oil.  The  boil- 
ing point  of  the  fixed  oils  is  not  under  the  temperature 
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ot  600*.  Wnen  expofod  to  cold,  tliey  congeal,  and 
even  cryftallize.  There  is,  however,  a  confiderable  va- 
riety in  this  rcl'ped,  among  fixed  oils  :  Tome  become 
folid  at  the  temperature  of  a  few  degrees  above  the 
freezing  point  of  water ;  while  others,  on  the  contrary, 
require  a  degree  of  cold  =r5°-,  and  fome  remain  tluld 
when  cxpofed  to  the  greatefi  cold.  Thole  oil^,  it  has 
been  obferved,  ivhich  moft  readily  become  folid,  fuch 
as  olive  oil,  are  leall  fubject  to  change;  wiiile  thole 
which  congeal  with  difficulty  have  a  greater  tendency 
to  fpoil  and  become  rancid. 

7.  When  fixed  oil  is  expofed  to  heat,  it  does  not  eva- 
porate, till  it  is  railed  to  the  temperature  of  boiling, 
or  600°  ;  but  when  it  is  thus  raifed  in  vapour  its  proper- 
ties are  changed.  It  is  decompofed  by  the  feparation 
of  fome  of  its  principles.  The  part  that  is  volatilized 
has  a  greater  proportion  of  hydrogen  ;  charcoal  is  de- 
polited,  and  water  and  febacic  acid  are  formed,  while 
carbonated  hydrogen  gas  is  difengaged.  By  this  dillil- 
lation  an  oil  was  produced,  denominated  by  the  older 
chemifts,  pltUofophical  oil. 

When  oil  is  expofed  to  the  open  air,  and  a  burning 
body  is  brought  in  contad  with  it,  it  readily  takes 
fire,  and  burns  rapidly,  with  a  yello^vilh  white  flame. 
It  is  on  this  converfion  of  oil  into  vapour,  and  the  in- 
flammation of  this  vapour,  that  the  application  of  oil 
in  lamps  and  candles  depend*:.  The  oil  is  gradually, 
and  in  fmall  quantities,  brought  in  contaft  with  the 
burning  part  of  the  wick  ;  it  is  converted  into  vapour, 
which  is  Immediately  indamed,  and  continues  to  burn 
till  new  portions  are  fupplied  to  undergo  the  fame 
change,  and  thus  keep  up  a  conftant  and  uniform  light 
and  heat. 

8.  According  to  the  analyfis  of  olive  oil  by  La- 
voilier,  it  is  compofed  of  hydrogen  and  carbone.  In 
the  experiment  which  he  inllituted  to  afcertain  its  com- 
ponent parts,  he  burnt 


oil  15.79  g"- 

oxygen  gas  50.86 


troy, 


66.65 


The  producls  of  this  combuftion  were  water  and  car- 
bonic acid.  The  weight  of  the  water  could  not  be  af- 
certained  with  much  precifion,  but  the  quantity  of  car- 
bonic acid  which  was  formed,  amounted  to  44.50  grs. 
Tliis  quantity  fubtra£led  from  the  whole  weight  of 
the  fubllances  confumed,  namely  the  oil  and  oxygen 
gas,  left  22.15  grs.  for  the  weight  of  the  water.  The 
proportion  of  oxygen  in  this  quantity  of  water  is 
18.82  grs.  which  leaves  3.33  grs  of  hydrogen,  the 
other  component  part.  The  proportion  of  o.vygen  in 
44.50  grs.  carbonic  acid  gas  is  32.04  grs.  which  leaves 
1  2.46  of  carbone.  The  oxygen  of  the  water  and  of 
the  carbonic  acid,  namely  18.82  grs.  of  the  one,  with 
3  2.04  grs.  of  the  other,,  make  up  the  whole  quantity  of 
oxygen,  namely  50.86  grs.  that  was  confumed.  From 
this  analvfis,  therefore,  15.79  "^  olive  oil  are  compofed 
of 

12.46  carbone, 
3.33  hydrogen. 


15-79 


The   component  parts,  therefore,  of  too    grains  of    Inl-im- 
oliveoil|re    ■  mable  fub- 


ftancc5 


78.92  carbone, 
21.08  hydrogen. 


10.000 
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9.  The  fixed  oils  are  infoluble  in  water.     When  it  is  Infoluble  in 
nectflary  to  combine  them  with  this  liquid,  it  is  by  means  wn'er. 

of  mucilaginous  fubllances,  in  which  cale  the  mixture 
is  known  under  the  n;ime  ni  cmiiljv»!^  or  with  alkaline 
fubltances,  when  it  is  diltinguilhed  by  the  name  of 
foap.  870 

10.  When  fixed  oils  are  expofed  to  the  air,  they  tin-  Aflion  of 
dergo  peculiar  changes ;  and  thele  changes  are  different,  '"'^' 
according  to  the  nature  of  the  oil. 

1 1 .  Some  of  thele  oils  become  thick,  opaque,  white, 
granulated,  and  are  analogous  in  appearance  to  tallow. 
Oils  fubjetl  to  this  change  are  called  yi/  o//r,  fuch,  for 
inftance,  is  olive  oil,  almond  oil,  and  rapefeed  oil. 
This  change  is  more  or  lefs  rapid  in  different  circum- 
ftances.  If  a  thin  layer  of  oil  be  fpread  on  the  furface 
of  water,  and  cxpoled  to  the  air,  it  takes  place  in  a  few 
days,  and  this  effeft  is  owing  to  the  abforption  of  oxy- 
gen, which  combines  with  the  oil.  It  was  fuppofed 
by  Berthollet,  that  it  depended  on  the  adion  of  light ; 
but  his  experiments  were  repeated  by  Senebier,  who 
found  that  olive  oil  when  kept  in  the  dark,  became  - 
rancid,  while  the  fame  kind  of  oil  expofed  to  the 
light,  but  excluded  from  the  air,  remained  unchan- 
ged *.  *  5'if^' 

1  2.   But  other  oils,  when  they    are  cxpofed   to  the  ^"."' '''. 
air,  dry  altogether,   yet  have  the  property  of  retaining 
their  tranfparency.      Oils  which  have  this  peculiar  pro-       S71 
party  are  called  drying  oi/.s.     The  oil  of  poppies,  hemp-  Drying  oilJ. 
feed   oil,   and  particularly  linfeed  oil,  are  polTeffed  of 
this  property.     The  nature  of  the  change  which  takes 
place  in  thefe  drying  oils,  is  fuppofed  to  depend  on  the 
abforption  of  oxygen  ;  and  this  oxygen  combining  with 
the  hydrogen  of  the  oil  forms  water.      This  opinion  is 
fupported  by  the   practice  which  is  followed  to  increafc 
the  drying  property  of  linfeed  oil.      It  is  ufually  boiled 
with  litharge,  before  it  is  employed  by  painters.      The 
litharge   in  this  cafe  is  partly  reduced  to  the  metallic 
ftate,  by  being  deprived  of  its  oxygen,  which  is  fuppofed 
to  combine  with  the  oil.  871 

13.  But  many  of  the  fixed  oils,  when  expofed  to  the  R-a«f'J'*"- 
air  for   a  fuiTicient  length  of  time,  undergo  a  farther 
change,  and  acquire  very  different   properties.     They 

are  then  faid  to  become  rancid.  During  this  change, 
they  affume  a  brown  colour,  have  the  property  of  chang- 
ing vegetable  blues  to  red,  and  acquire  a  peculiar  fmell 
and  tafle.  In  this  change,  the  iebacic  acid  is  formed, 
which  depends  on  a  new  combination  of  the  hydrogen 
and  carbone  of  the  oil  in  certain  proportions  with  the 
oxygen  abforbed  from  the  atraofphere.  To  this  acid  ,  _ 
therefore,  the  rancidity  of  oils  feeras  to  be  owing.    Part  >.   '"'  -r'-^ 

rill  r   1         •■  •  1  1  °  Connaifi. 

ot  the  hydrogen  ot  the  oil  too,  it  would  aj)pear,  com- ciim.  vii. 

bines  with  the  oxygen  and  forms  waterf.  328. 

14.  Carbone  in  the  ftate  of  charcoal,  has  no  aiftion       S73 
upon  oilsj  but  they  are  purified  and  rendered  colourlels  'y""^"°' 
by  being  pafftd  through  charcoal  powder.  g. .  ' 

15.  Phofphorus  combines  with  oils,  with  the  affift- uf phofi)ho- 
nnce  of  beat.     A  fmall  portion  of  the  phofphorus  isdif-ru«. 

iolved, 
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folved,  winch  coniinanlcales  a  luminous  property  to  the 
oils,  lo  that  when  they  are  fpread  upoji  any  furface, 
they  (hine  in  the  dark.  When  the  oil  is  completely 
faturated  with  the  phofphorus  with  the  afhllance  of 
heat,  and  is  allowed  to  cool,  part  of  the  phofphorus  is 
dcpoiited,  and  cryftallized  in  tranfparent  oftahedrons. 
When  this  phofphorated  oil  is  dillillcd,  phofphorated 
hydrogen  gas  is  difengaged. 

16.  Sulphur  eafily  combines  with  fixed  oil,  with  the 
aflillance  of  heat.  The  folution  which  was  lormerly 
called  ruii/  of  fulpJiur,  is  of  a  reddilh  colour.  When 
it  cools,  the  lulphur  cryllallizes,  by  which  procefs  Pel- 
letier  obtained  fulphur  in  the  form  of  octahedrons. 
When  the  cooling  is  too  rapid,  the  fulphur  is  precipi- 
tated of  a  yellow  colour,  in  the  fliape  of  needles.  If 
this  fulphurated  oil,  which  has  a  peculiarly  fetid  odour, 
be  diitilled,  it  affords  a  great  quantity  of  fulphurated 
hydrogen  gas  *. 

17.  The  acids  have  a  powerful  effeifl  on  the  fixed 
oils.  The  fulphuric  acid,  when  concentrated,  decora- 
pofes  them.  They  become  brown,  thick,  and  at  latl  of 
a  black  colour.  Water  is  formed,  charcoal  is  precipi- 
tated, and  even  an  acid  is  formed.  Nitric  acid  in  the 
cold  thickens  fixed  oils,  by  communicating  part  of  its 
oxygen.  In  the  ftate  of  nitrous  aicid  it  produces  a 
more  violent  aftion.  There  is  a  conliderable  effervef- 
cence,  with  the  evolution  of  a  great  quantity  of  ni- 
trous gas.  If  a  mixture  of  nitrous  acid  and  concentrated 
fulphuric  acid  be  thrown  upon  fixed  oils,  they  inftant- 
ly  inflame,  and  leave  behind  a  fpongy  mafs  of  char- 
coal. Muriatic  acid  has  little  effcft  on  fixed  oils,  but 
the  oxymuriatic  acid  thickens  and  bleaches  them,  in  the 
fame  way  as  tallow  or  wax, 

/  18,  The  various  purpofes  to  which  fixed  oils  are  ap- 
plied, are  too  well  known  to  require  particular  enume- 
ration. They  are  employed  in  domeftic  economy, 
either  as  articles  of  food,  and  for  this  purpofe  are  ufed 
alone,  or  in  combination  witli  other  fubftances ;  or  they 
are  employed  for  giving  light,  by  being  burnt  in  lamps. 
They  are  ufed  in  medicine,  either  on  account  of  the 
properties  which  peculiar  oils  poffefs,  or  on  account  of 
the  properties  they  communicate  to  other  fubftances 
ivith  which  they  are  combined.  In  this  ftate  the  ufe 
of  oils  is  well  known  in  the  form  of  unguents,  plafters, 
and  liniments.  In  the  arts,  fixed  oils  are  of  the  moft 
exteniive  utility.  They  are  employed  in  the  fabrica- 
tion of  foaps,  for  mixing  colours  in  painting,  for  fome 
kinds  of  varnilh,  and  for  defending  fubftances  from  the 
action  of  air  and  moifture  f . 

1 9.  The  order  of  the  affinities  of  fixed  oils  is  the 
following ; 

Lime, 

Barytes, 

Fixed  alkalies, 

Magnefia, 

Ammonia, 

O.xide  of  mercury, 

Other  metallic  oxides. 

Alumina. 
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Sect,  IV.   Of  Volatile  Oils. 

I ,  Volatile  oils  are  diftinguifhed  from  the  fixed  oils 
by  their  volatility,   fragrance,  and  acrid  tafte.     They 
are  alfo  known  under  the  name  of  anematic  ot'/s,  from 
I 


their  odour  ;   or  effcntial  uils,  or   limply  ejliices,  from    Infuir- 
being  fuppoied  to  conftitute  the  ejfence  or  the  exi/lence  "'^'^'e  ''''•'- 
of  the  vegetable;  matters  which  fiirnifh  them.  ^ 

2.  Volatile  oils  arc  not  limited  to  particular  parts  of  gsj 
plants,  but  are  found  to  exill  in  every  part  of  the  plant,  Names, 
excepting  in  the  feed,  which   furnilhes  the  fixed  oils.      ^^i. 

A  ffreat  number  of  roots  which  are  generally  diftinguiih-  '  °"""  '"  .  ■ 
ed  by  an  aromatic  odour,  and  liave  more  or  lets  01  an  plants  but 
acrid  tafte,  afford  volatile  oils.     They  are  fiimilhed  al-  the  lobes  of 
io  by  many  woods,  fuch    as  thofe  of  the  pine  and  fir  the  feed-, 
tribe,    and    by  many  of   thofe  which    are    natives  of 
^varm    climates.     The    leaves    of   a  great   number  of 
plants  belonging  to  the  didjTiamia  clafs  alfo  afford  vo- 
latile oil,  as  well  as  many  of  the  umbelliferous  plants. 
It  is  obtained  alfo  from  many  flowers  of  vegetables,  and 
alfo  from  the  covering  of  many  friu'ts,  as  the  fkin  of 
oranges   and   lemons.     It  is  alfo  obtained  from  a  great 
number  of  feeds ;  but  it  is  never  found   in  the   cotyle- 
dons  or   lobes  themfelves,  but  only  in  the  external  co- 
vering.    The  quantity  of  volatile  oil  which  is  obtain- 
ed from  vegetables,  varies  according  to  the  age,   the 
foil  in  which  they  grow,  and  the  ftate  of  the  plant. 
Some  plants  while  green  furnifh  it  in  greateft  abund- 
ance, while  others  yield  moft  when  they  are  dry.  gj, 

3.  There  are  two  proceffes  by  which  volatile  oil  may  Prepara* 
be  obtained.     When  it  exifts  in  plants  in  great  abund-tion. 
ance,  and  in  veficles  in  a  fluid  ftate,  it  may  be   fepara- 

ted  by  mechanical  means.     Thus,  by  fimple  expreflion, 
the  volatile  oils  are  extrafted  from  many  plants,  as,  for' 
inrtance,  from  the  fruit  of  the  orange  and  the  lemon. 
From  the    outer   rind  of  thefe  fruits,    when  they  are 
frelh,  the  volatile  oil  is  obtained  in  the  liquid  form  j 
but  in  general,  the  volatile  oils  of  plants  are  neither  fo 
abundant,  nor  do  they  exift  in  that  ft:ate  of  fluidity,  by 
which    they  can   be  procured  by  fo  fimple  a  procefs. 
In  moft  cafes  they  are  fubjefted  to  the  procefs  of  di- 
llillation  ;  and  for  this  purpofe  they  are  macerated  for 
fome  hours  in  water.     They  are  then  introduced  into 
a  ftill  along  with  the  water  ;  a  moderate  heat  is  appli- 
ed   and    continued    till    the  fluid   boil,    when  a  great 
quantity  of  vapour  of  water,  mixed  with  the  volatile 
oil,  paffes  over,  and  is  received  in  proper  veffels.     The 
oil  collefts  on  the  furface  of  the  water,  from  which  it 
may  be  eafily  feparated.     The  water  itfelf  is  of  a  milky 
colour,  on  account  of  a  fmall  quantity  of  oil  fufpended 
in  it ;   and  even  after  the  water  becomes  tranfparent  by 
the  particles  of  the  oil  feparating  from  it,  and  rifing  to 
the  top,  it  is  ftill  loaded  with  the  peculiar  odour  of  the 
plant.     This  was  fuppofed   to   be  a  feparate  principle 
of  vegetables,  to  which  Boerhaave  gave  the  name  of 
fpirhus  reBor,  and  which  is  ftill  known  by  the  name 
of  aroma.     This  fragrance   of  the  water  is  owing  t6 
the  folution  of  a  certain  portion  of  oil   in  it.     In   the 
diftillation  of  the  volatile   oils,  different  practices  are 
followed,  according  to  the   nature   of  the  plant,   and 
the  proportion  of  the  oil  exifting  in  it.     The    roots, 
wood,  bark,  fruits,  dried  plants,  after  being  cut  in  pieces, 
rafped  down  or  bruifed,  are  macerated  for  fome  hours, 
or  for  fome  days,  according  to  the   folidity  or   particu- 
lar ftate  of  the  vegetable  matter.     Frefh  plants  are  di- 
ftilled  with  the  fmalleft  quantity   of   water,    have   no 
need  of  previous  maceration,  and  do  not  require  fo  high 
a  temperature.  gg 

4.  The  volatile  oils  are  particularly  diftinguifhed  by  fragrance, 
their  fragrance,  which  varies  in  the  oils  extrafted  from 
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(lifferent  plants.  The  confiftence  of  the  volatile  oils 
alfo  varies  confiderably.  Sometimes  they  are  as  fluid 
as  \\ater,  which  is  the  cafe  with  thofe  oils  obtained  by 
exprefllon.  Some  are  thick  and  vilcid,  as  thofe  gene- 
rally are  which  are  e.vtratted  from  ^voods,  roots,  barks, 
and  fruits  of  the  warmer  regions.  Some  congeal,  or 
alTume  a  granulated  iolid  confillertte  at  different  tem- 
peratures. Of  thefe  lart,  lome  are  always  found  to  be 
in  the  concrete  ftate.  Several  of  the  volatile  oils  are 
fufccptlble  of  cp.  ftallizatlon,  depofiting  in  the  remain- 
ing portion  of  the  oil  which  continues  liquid,  tranfpa- 
rent  polyhedrons,  more  or  lefs  of  a  yellow  colour, 
which  are  found  to  be  purf  oil.  This  laft  change, 
Vauquelin  thinks,  is  oiviiig  to  an  incipient  oxidation  •, 
for  it  never  takes  place,  uulefs  oils  have  been  kept  for 
fome  time. 

5.  There  is  great  variety  of  colour  among  volatile 
oils.  Some  indeed  are  nearly  colourlefs,  as  the  oil  of 
turpentine  ;  but  in  general  they  are  of  different  (hades  of 
colour.  Some  are  yello^v,  as  the  oil  of  lavender ; 
fome  are  of  a  reddilh  yellow  or  brown,  as  the  oil  of 
cinnamon  or  of  rhodium  ;  fome  are  blue,  as  the  oil  of 
chamomile ;  and  forae  are  green,  as  that  of  pardey. 
But  the  moll  prevailing  colour  among  volatile  oils  is 
yellow  or  reddifh. 

6.  Volatile  oils  have  almoft  always  an  acrid,  hot,  and 
even  burning  talle.  It  is  obferved  that  the  moil  acrid 
vegetable  matters  do  not  yield  an  oil  pofleffed  of  this 
quality.  The  fpecific  gravity  of  volatile  oils  is  gene- 
rally lefs  than  that  of  water.  Some  volatile  oils,  how- 
ever, as  thofe  of  faffafras  and  canella,  have  a  greater 
fpecific  gravity.  The  fpecific  gravity  of  oils  varies 
from  0.8697  to  0.9910,  in  thofe  which  are  lighter  than 
water  ;  but  thofe  which  are  heavier  are  from  0.0363 
to  I. +049.  _  ^ 

7.  When  volatile  oils  are  expofed  to  the  light,  the 
colour  becomes  confiderably  deeper ;  they  become 
thicker,  and  increafe  in  fpecific  gravity.  In  fpeaking 
of  a  fimilar  change  which  takes  place  in  the  fixed  oils, 
this  change  was  alcribed  to  the  abforption  of  oxygen  ; 
but,  according  to  the  experiments  and  obferyations  of 
M.  Tingry,  it  is  effected  merely  by  the  action  of 
liglit ;  for  in  his  experiments  oxygen  gas  was  entirely 
excluded.* 

8.  When  volatile  oils  are  expofed  to  heat,  they  evapo- 
rate very  readily^  They  are  much  more  combullible  than 
the  fixed  oils  ;  and  in  burning  give  out  a  great  quanti- 
ty of  fmoke,  a  very  bright  white  flame,  and  a  good 
deal  of  hgat.  They  require  a  greater  proportion  of 
oxygen  than  the  fi.xed  oils,  and  yield  a  greater  quan- 
tity of  water.  This  arifes  from  a  greater  proportion 
of  hydrogen,  and  a  fmaller  quantity  of  carbone,  which 
they  contain. 

9.  When  volatile  oils  are  expofed  to  the  open  air, 
they  undergo  another  change.  They  affume  a  deeper 
colour,  and  become  -iifcid,  e.'vhaling  at  the  lame  time 
a  very  Ilrong  odour.  The  air  around  is  deprived  of 
its  oxygen  j  it  combines  with  the  hydrogen  of  the  oil, 
and  forms  water,  which  is  obferved  in  drops  on  the 
furface.  Many  of  the  volatile  oils  when  thus  expofed 
pafs  into  the  refinous  llate,  and  are  almoll  entirely  de- 
prived of  their  odour.  This  depends  on  the  lofs  of 
part  of  their  hydrogen,  and  confequently  the  increafe 
of  the  proportion  of  carbone. 

10.  The  volatile  oils   are  in   fome  degree   folublc  in 
Vol.  V.  P»rt  II.      ^ 
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water.     When  they  are  agitated  with  this  liquid,   tliey    Inflam- 
corabine  with  it,  and  communicate  a  very  ftrong  odour,  '"^°'*  l^"- 
and  a  flightly  acrid  tafte.  ^   -    j 

II.    Phofphorus   and  fulphur  are  foluble  in  volatile      89a 
oils.     With   phofphorus  the  folution  is  luminous  in  the  I'hofphorjt 
dark,  is   extremely  fetid,  and  gives  out,   by  the  force""'*'"'' 
of  heat,    phofphorated  hydrogen   gas.     The  combiiia-"^ 
tion  with  fulphur  is  known  under   the   name  of  baljam 
of  ful/ihur.     This  gives  out  fulphurated  hydrogen  gas 
on  the  application  of  heat.  893 

12.  The  concentrated  fulphuric  acid  produces  aOfacid-- 
brown  colour,  increafes  the  vifcidity  of  the  vola- 
tile oils,  and  difengages  part  of  their  hydrogen  with 
effervefcence  and  heat.  Part  of  the  oil  is  decompoled  ■, 
charcoal  is  depofited,  and  it  contains  an  acid.  Nitrous 
acid,  when  brought  into  contafl  with  the  volatile  oils, 
produces  inftantaneous  deflagration  ;  converts  them  in- 
to water  in  a  great  meafure,  and  carbonic  acid  ;  and 
there  remains  behind  a  Voluminous  mafs  of  charcoal. 
Muriatic  acid  has  fcarcely  any  action ;  but  oxymuria- 
tic  acid  renders  them  colourlefs,  concrete  in  part,  or 
vifcid,  and  brings  them  more  nearly  to  the  ftate  ot 
refins.  's* 

13.  Some  of  thefe   oils  are   employed  in  medicine.     ^'" 
They  are  ufed  alfo  for  the  folution   of  thofe   fubllances 
■which  are  to  be  employed  as  varniflies ;   and   many  of 
them  are  uled  in  perfumery.  895 

14.  As  many  of  the   volatile   oils  are  produced  butTcftsofpn- 
in  fmall  quantity,  they  are   confequently  high   priced. '''"y- 
There  is  therefore  fome  temptation  to  adulterate  them 

with  fixed  oils,  with  cheaper  volatile  oils,  or  with 
other  fubllances,  to  increafe  the  quantity.  It  is  there 
fore  of  fome  importance,  to"  be  able  to  detecl  fucli 
frauds.  When  a  volatile  oil  is  adulterated  with  a  fix 
ed  oil,  there  is  a  very  eafy  left  to  difcover  it.  Let  a 
fingle  drop  of  the  oil  that  is  fufpefted  fall  on  c'ean 
paper,  and  expofe  it  to  a  gentle  heat.  If  the  oil  is 
pure,  the  whole  will  be  evaporated,  and  no  trace  re 
main  on  the  paper ;  but  if  it  has  been  mixed  with  ;i 
fixed  oil,  a  greafy  fpot  remains  behind.  Volatile  oil'' 
are  frequently  adulterated  with  oil  of  turpentine  ;  but 
this  can  only  be  deteiSled  by  its  peculiar  odour,  which 
continues  for  a  longer  time  than  moft  of  the  other  vo- 
latile oils.  When  they  are  adulterated  with  alcohol, 
it  is  eafily  detefted  by  mi.ung  a  little  of  the  oil  ivith 
water,  which  immediately  produces  a  milkinefs,  by 
the  abilraftion  of  the  alcohol  from  the  oil,  and  its 
combination  with  the  water.  896 

15.  There  is  another  clafs  of  oils  known  under  the  Emjiyreii- 
name  of  empyreumatic  oils,  ^vhich  have  different  pro- "•*"'•  •"''" 
perties  from  thofe  which  have  been  defcribed.     Thefe 

oils  are  acrid  and  ftimulating,  with  a  llrongly  fetid  and 
difagreeable  odour.  It  would  appear,  that  thefe  proper- 
ties are  owing  to  a  partial  decompofition  of  other  oils. 
Thefe  oils  are  produced,  as  the  name  imports,  by  the 
a^lion  of  fire.  They  are  obt.ained  when  oils  are  forced 
to  rife  in  vapour,  and  pafs  over  in  common  diftillation, 
with  a  greater  degree  of  heat  than  that  of  boiling  wa- 
ter, or  by  the  application  of  a  Ilrong  heat  to  fubllan- 
ces from  which  no  oil  was  previoufly  extracted.  Thefe 
empyreumatic  oils  agree  in  fome  of  their  properties 
^vith  the  volatile  oils.  They  combine  in  fmall  propor- 
tion uith  water,  and  tliey  are  foluble  in  alcohol ;  and 
probably  any  difference  that  exills  between  them,  is 
owing  to  a  partial  decompofition  ;  for  when  they  are 
4  A  diftilled, 
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Alkalies,    diftilled,  llic  oil  is  rertored  to  a  ftate  of  purity,  and  the 
'"      ''"""  carbonaceous  matter  which  had  been  leparated,  remains 
behind. 

Chap.  XII.  Of  ALKALIES. 

807 
t)rigln  of         The  word   alkali  is  derived  from  the  Arabian  name 
the  name,    of  a  plant,   ^vhich    affords    the    fubllance    now  dilb'n- 
guiflied  bv  that  term.     The   name  of  the  plant  is  kali, 
to  which  the  Arabic   particle   al  was  added,   expreflive 
of  the  valuable  qualities  of  the  plant.      When   other 
fubftances  were  difcovered,  poflTeffed  of  fimilar  proper- 
ties,  the   meaning   of  the  term  was  extended,  and  ap- 
plied to  fuch  matters  as  had  feveral  common  proper- 
ties.    Three  fubftances  are  generally  ranked  under  the 
head  of  alkalies.     Thefe  are  potafh,  foda,  and  ammo- 
nia.    They  are  charafterized  by  the  following  proper- 
898         ties. 
Chara(5lers.       i.  They  have  a  peculiar  tafte,  which  15  difagreeably 
cauftic,  even  when  they  are  diluted  \vith  water. 

2.  They  change  vegetable  blue  colours  to  a  green. 

3.  They  have  a  ftrong  attratlion  for  water,  and 
combine  with  it  in  all  proportions. 

4.  They  have  a  ftrong  affinity  for  acids. 

5.  They  melt  in  a  moderate  heat,  but  with  a  ftrong- 
809         er  heat  they  are  volatilized. 

Natur.il  (li-  The  alkalies  have  been  divided  into  two  kinds, 
vifiun..  name'y,  the  fixed  and  volatile.  The  two  firlf ,  potaih 
and  foda,  are  denominated  ,/fiir<'iy<7/fa//<'j-,  becaufe  they 
require  a  great  degree  of  heat  to  dilTipate  or  volatilize 
them.  Ammonia  has  been  called  the  volatile  alkali, 
becaufe  a  very,moderate  degree  of  heat  is  fufficient  to 
volatilize  it. 

Fourcroy  has  clafled  two  of  the  earths,  namely,  ba- 
rytes  and  ilrontites,  under  the  head  of  alkalies.  In 
fome  of  their  properties,  thefe  earths,  no  doubt,  are 
analogous  to  the  alkalies ;  but  in  other  properties  they 
are  more  clofely  allied  to  the  earths.  There  feems, 
therefore,  to  be  no  inconvenience  or  ambiguity  in  claf- 
fing  them,  as  ufual,  among  earthy  fubftances. 

It  may  perhaps  be  confidered  .as  one  of  the  general 
charadlers  of  the  alkalies  ■ivhich  we  have  now  enume- 
rated, that  they  have  no  aftion  on  oxygen,  azotic,  or 
hydrogen  gafes  ;  nor  is  there  any  aflion  between  the 
alkalies  andcarbone. 

Sect.  I.  Of  Pot  At  u  and  it^  Combination!-. 
900 
Names.  I.  This  fubftance  has    been  long    knoivn  in   com- 

merce, under  many  different  names,  derived  fron>  the 
fubftances  from  which  it  is  extracted,  or  from  the  pro- 
1  effes  by  which  it  is  prepared.  The  name  of  ajh  or 
apies  has  been  given  to  this  fubftance,  becaufe  it  is 
procured  from  the  burnt  allies  of  vegetables  ;  and  it 
has  received  the  epithet  of  pot-afhes,  becaufe  it  is  pre- 
pared in  iron  pots.  It  got  the  name  of  vegetable  al- 
kali, becaufe  it  was  fuppofed  that  it  only  exifted  in  ve- 
getables. Being  prepared  from  nitre  and  tartar,  it 
was  called  the  alkali  of  nitre  or  tartar,  and  \\iefalt  of 
tartar,  a  name  which  it  ftill  retains  in  the  ihops.  It 
has  been  propofed  alfo  to  diftinguifti  it  by  the  name  of 
tali,  the  name  of  the  plant  from  which  it  was  origi- 
poi  nally  procured. 
Prepara-  2.   Potafti   is  generally   prepared  by  burning  wood 

f.'on.  or,  other  ^segetable  matters,  and  thus  reducing  then:  t9 
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afties.      The    allies  are  then  to  be  wallied    repeatedly  Pot^.l;,  &:c, 

with  water,  till  the  liquid  comes  off  perfeftly  talleleis.         < 

If  the    liquid  thus  obtained   be  purified  by  filtration, 

and  evaporated  to  drynefs,  a  fait  is  obtained,  which  is 

the  potafti.     In  this  ftate  it  is  contaminated  with  much 

extraneous  matter  ;  but  if  it   be  expofed  to  a  red  heat, 

many  of  the  foreign  fubftances  with  which  it  is  mixed, 

are  dilTipated  ;  it   becomes  whiter,   and  from  its  colour 

is  then  fold  under  the   name  of  pearl-afli.     This  fait  is 

prepared  in  great  abundance   in   thofe  countries  where 

■wood  abounds,  as   in  North  America  and  the  north  of 

Europe  ;  and   hence    it  is  known  in  commerce  under 

the  name  of  Ruffian  or  A'r/ierican  pearl-afh.  „gj 

3.  Potaih,  in  this  ftate,  is  confidered  as  fufficiently  In  this  ftate^ 
pure  for  the  ordinary  purpofes  of  life  to  which  it  is  ap-  is  impure, 
plied  ;  but  it  is   ftill  mixed  with  much  foreign  matter, 
which   renders   it  unfit  for  the  purpofes  of  the  chemift. 
It  has  therefore  always  been  confidered  as  an  objeft  of 
great  importance,  to  obtain  it  in  a  ftate  of  purity. 

But  even  when  it  is  ieemiugly  pure,  by  being  de- 
prived of  all  extraneous  fubftances,  it  is  found  to 
poiTefs  very  different  properties,  after  being  fubjefted 
to  certain  proceffes.  In  one  ftate  it  is  comparative- 
ly mild  and  inaftive  ;  in  another,  extremely  acrid 
and  corrofive.  Various  opinions  were  entertained 
of  the  caufe  of  this  remarkable  difference,  which 
it  is  unneceffary  to  enumerate.  The  true  caufe  'I'^as  g, '?^  .■ -. 
difcovered  and  demonftrated  by  Dr  Black  in  the  year^overv. 
1756.  This  ingenious  philofopher,  by  a  few  fimple 
and  fatisfaflory  experiments,  clearly  proved,  that  the 
different  effefts  of  the  alkalies,  lime,  and  magnefia, 
are  owing  to  their  combination  with  i.  peculiar  fub- 
ftance, to  which  he  gave  the  name  oi  fixed  air,  becaufe 
it  is  fixed  in  thefe  bodies.  This  fixed  air,  it  has 
been  already  obferved,  is  now  known  by  the  name  of 
carbonic  acid.  "When  the  alkalies  are  in  combination 
i\-ith  carbonic  acid,  they  are  in  the  mild  ftate  ;  but 
when  they  are  deprived  of  this  acid,  their  effedls  being 
more  powerfiil  and  corrofive,  they  are  faid  to  be  in  the 
cauftic  ftate. 

When  fulphuric  acid  is  poured  upon  a  quantity  of 
potafti  in  its  ordinary  ftate,  a  violent  effervefcence 
takes  place.  This,  Dr  Black  proved,  is  owing  to 
the  efcape  of  the  carbonic  acid  in  the  ftate  of  gas  ; 
forwh^n  the  alkali  is  in  its  pure  or  cauftic  ftate,  na 
effervefcence  whatever  takes  place.  He  alfo  proved,, 
that  the  alkalies  and  lime  in  their  mild  ftate,  that  is^ 
when  combined  with  carbonic  acid,  are  heavier  than 
in  the  cauftic  ftate,  and  that  this  difference  of  weight 
is  exailly  equal  to  the  quantity  of  carbonic  acid 
which  efcapes.  Since,  then,  thefe  fubftances  exhibit 
fuch  different  properties  in  thefe  two  ftates,  it  is  necef- 
fary  to  procure  them  in  a  ftate  of  purity,  to  examine 
their  properties  and  effecfls.  This  is  not  without  diffi- 
culty, on  account  of  the  ftrong  aftinity  which  exifts.be- 
tween  the  alkalies  and  carbonic  acid  ;  for  although  they 
are  perfectly  pure,  as  foon  as  they  are  expofed  to  the 
air,  they  begin  to  attraft  the  carbonic  acid  and  return 
to  their  former  mild  ftate. 

4.  As  this,  therefore,    is  an  objeft  of  importance,  Purifica- 
various  proceffes  have  been  propofed,  to  procure  them  tion. 
as  pure  as  poffible.     Some  of  thefe  proceffes  we  ftiall 
now  detail.  „, 

a.  The  foUoTOng  procefs  for  the  purification  of  po-  Benhollet'i- 
tafti  is  recommended  by  BerthoUct.     It  is  to  be  mixed  Pfoi^ef:. 

>Yitli 
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Potaili,  Scc.vvitli  double  its  tveight  of  quicklime,  -with  eight  or  ten 
^•"nr—  times  the  \veight  of  the  whole  mixture,  of  pure  or 
rain  ^vater.  Boil  it  for  tuo  or  three  hours  in  an  iron 
veffel ;  then  let  it  remain  in  a  clofe  veffel  for  48  hours, 
taking  care  to  agitate  it  occafionally.  Let  it  after- 
wards be  filtered,  and  boiled  in  a  (ilver  veiTel  wiUt  a 
ftrong  heat,  till  it  affume  the  confiftence  of'  honey. 
Pour  a  quantity  of  alcohol  upon  it,  equal  in  %veight  to  y 
of  the  alkali  which  has  been  employed  ;  then  put  it  on 
the  fire,  and  let  it  boil  for  fonie  minutes.  Pour  it  after- 
wards into  a  bottle,  and  allow  it  to  cool.  Ihe  matter 
in  the  bottle  feparates  into  three  diflerent  ftrata  ;  at  the 
bottom  are  depofited  folid  bodies  j  in  the  middle  there 
is  an  aqueous  folution,  or  carbonate  of  potalli ;  and  on 
the  top  a  liquor  of  a  reddilh  bro%vn  colour,  mixed  with 
alcohol.  Let  this  be  carefully  decanted  off  by  means  of 
a  fyphon.  This  is  a  folution  of  pure  potafh  in  alcohol. 
Put  it  into  a  bafon  of  filver,  or  of  tinned  copper ;  eva- 
porate it  rapidly,  till  a  dry,  black,  and  charry  cruft 
forms  on  the  furface,  and  the  liquor  below,  which  has 
an  oily  appearance,  becomes  folid  by  cooling.  Let 
the  cruft  be  removed,  and  pour  the  folution  into  por- 
celain veiFels.  When  it  cools,  it  becomes  folid.  It  is 
then  to  be  broken  in  pieces,  and  put  into  clofe  vefiels. 
This  is  the  potafh  in  a  ftate  of  purity,  not  only  freed  from 
foreign  matters,  but  alfo  deprived  of  the  carbonic  acid. 
Lime  has  a  ftronger  affinity  for  carbonic  acid  than 
the  potalfi.  When,  therefore,  the  lime  deprived  of  its 
carbonic  acid,  as  it  is  in  the  Hate  of  quicklime,  is 
brought  into  contact  in  fufficient  quantity  -with  the  po- 
taih,  it  deprives  it  of  the  carbonic  acid.  It  is  with 
this  vieiv  that  the  lime  is  employed  in  this  procels. 
The  alcohol  has  the  property  of  diffolving  potafli,  but 
has  no  adlion  on  the  other  fubftances  ^vith  ivhicli  it  is 
combined.  This  is  the  reafon  why  the  alcohol,  holding 
in  folution  the  pure  potalh  by  its  lefs  fpecific  gravity, 
forms  the  upper  ft ratum  in  the  bottle.  By  the  eva- 
poration, the  laft  ftep  of  the  procefs,  the  alcohol  and 
^vater  are  driven  off,  and  the  pure  potafti  remains  be- 
hind in  the  folid  ftate. 

^.  A  more  economical  procefs  has  been  propofed  by 
ProfelTor  Louitz  of  Peterfburgh.  He  boils  together 
the  potafli  and  quicklime,  as  in  the  former  procefs  ; 
filters  the  liquor,  and  evaporates,  till  a  thick  pellicle 
is  formed  on  the  furface.  It  is  then  fet  by  to  cool, 
till  cryftals  are  formed  in  it,  which  are  cryfials  of 
extraneous  falts,  and  are  to.  be_  removed.  He  then 
continues  the  evaporation,  and  removes  the  pellicle  as 
it  forms  on  the  furface  during  the  procefs.  When 
the  fluid  ceafes  to  boil  and  no  more  pellicle  is  formed, 
he  removes  it  from  the  fire,  and  keeps  conftantly  ftir- 
ring  it  v\hile  it  cools.  He  then  diffolves  it  in  double 
the  quantity  of  cold  w-ater,  filters  the  folution,  and 
evaporates  in  a  glafs  retort,  till  regular  cryftals  begin 
to  be  depofited.  If  the  mafs  ftiould  confolidate  ever  fo 
little  by  cooling,  a  fmall  quantity  of  water  is  to  be 
added,  and  it  muft  be  heated  again,  to  render  it  fluid. 
When  a  fufficient  quantity  of  regular  crjftals  has  been 
formed,  he  decants  the  liquid,  which  has  a  brown 
colour,  and  re-diffolves  the  fait  after  it  is  fuffered  to 
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drain,  in  the  fame   quantity  of  water.     The  decanted  PotaOi,  Sec. 
liquor  is  preferred  in  a  well-clofed    bottle  for  feveral  *~~v~~— ' 
days,  till  it  fubfide  and  become  clear.     He  then    de- 
cants  it,  evaporates,    and    cryftallizes  a    fecond  time, 
and  repeats  this  procefs  as  long  as  the  cryftals  afford, 
with  the  leafl  polTible  quantity  of  water,  (ijlutions  that  •NUtslfin. 
are  perfeflly   limpid.     Thefe  folutions  are  to  be  pre-  Jfrnal, 
ferved  in  well-clofed  bottles,  to  defend  them  from  the  4'o.  "oi.  i. 
accefs  of  air  •.  P'  "^-t- 

c.  The  method  of  preparing  pure  potafli  by  the  in-  By  Kla- 
defatigable  and  accurate  Klaproth,  is  lomeivhat  differ-  pro:k. 
ent  from  this.  We  (hall  detail  it  in  his  oivn  words. 
"  As  many  perlonS  think  that  the  preparation  of  a 
perfedly  pure  caulfic  ley  is  fulijeft  to  more  difticulties 
than  it  really  is,  I  will  here  brielly  ftate  my  method 
of  preparing  it.  I  boil  equal  parts  of  purified  fait  of 
tartar,  (carbonate  of  potalh,  or  vegetable  alkali  pre- 
pared from  tartar)  and  Carrara  marble,  bunit  to  lime,  ■ 
with  a  fufficient  quantity  of  water,  in  a  polilhed  iron 
kettle  ;  I  ftrain  the  ley  through  clean  Hnen,  and, 
though  yet  turbid,  reduce  it  by  boiling,  till  it  contain 
about  one  half  of  its  weight  of  cauftic  alkali  ;  after 
which  I  pafs  it  once  more  through  a  linen  cloth,  and 
fet  it  by  in  a  glafs  bottle.  After  forae  days,  when 
the  ley  has  become  clear  of  itfelf,  by  ftanding,  I  care- 
fully pour  it  off  from  the  fediment  into  another  bottle. 
To  convince  niyfelf  of  its  purity,  I  faturatc  part  of  it 
with  muriatic  or  nitric  acid,  evaporate  it  to  drynefs, 
and  re-diflblve  it  in  water.  If  it  be  pure,  no  turbid- 
nefs  win  take  place  in  the  folution.  The  quantity  of 
cauftic  alkali  ivhich  this  ley  contains,  I  afcertain  by 
evaporating  a  certain  weighed  portion  of  the  ley  to 
drynefs,  in  an  evaporathig  dilh  of  a  known  iveight. 
I  alfo  take  care  in  the  preparation  of  this  cauftic  ley, 
that  the  alkali  be  not  entirely  deprived  of  carbonic 
acid  ;  becaufe,  in  that  cafe,  I  can  with  greater  cer- 
tainty depend  on  the  total  abfence  of  diflblved  calcare- 
ous earth.  By  employing  burnt  marble,  or,  in  its 
ftead,  burnt  oyfter-fhells,  I  avoid  the  ufual  contamina-  '  Anal^i. 
tion  of  the  cauftic  ley  by  aluminous  earth  j  becaufe  ■^^.v 
lime,  prepared  from  the  common  fpecies  of  lime.-ftone,  'r  n 
is  feldora  entirely  free  from  argil"  *.  q., 

5.  Potafli  thus  obtained,  is  a  white  folid  fubftance,  I'roperties. 
which  is  fufceptible  of  cryftallization,  in  long,  compref. 

fed,  quadrangular  prifms,  terminating  in  ftiarp-pointed 
pyramids.  Thefe  cryftals,  which  are  only  obtained 
from  very  concentrated  folutions,  are  foft  and  deliquef- 
cent  (t).  The  tafte  is  extremely  acrid  j  and  it  is  fo  cor- 
rofive,  that  it  deftroys  the  texture  of  the  fkin,  the  moment 
it  touches  it.  It  is  from  this  property  that  it  has  derived 
the  name  of  cauftic  j  and  in  furgical  language  it  has  ob- 
tained the  name  of  potential  cautery,  becaufe  it  is  em- 
ployed for  the  purpofe  of  opening  abfceffes,  or  for  de- 
ftroying  excrefcences.  According  to  Haffenfratz,  the 
fpecific  gravity  of  potafti  is  1.7085.  It  converts  ve- 
getable blues  into  a  green  colour. 

6.  Light  has  no  aflion  on  potalh.     Wlien  it  is  heat-  \i' 
ed  in  clofe  veffels,  it  becomes  foft  and  liquid,  and  is'ieit. 
afterwards  converted   into  a  white,  opaque,  and  granu- 
lated mafs,  when  it  cools.     If  the  heat   be  increafed 

4  A  2  to 
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(t)  By  deliquefcence  is  meant  the  melting  of  fubftances  in  the  water  which  they  attraft  from  the  air. 

faks  are  faid  to  be  deliquefccnt. 
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Potalh,  &.c.to  redncfs,  it  fuells  up,  and  rlfes  in  vapour.  If  the 
'  »  '  veffel  be  opened,  there  arifes  a  white  frooke,  which  is 
extremely  acrid,  and  condenfes  on  cold  bodies  with 
which  it  comes  in  contaiL  But  though  it  is  thus 
fublimed,  it  undergoes  no  other  change  than  affuming 
a  (light  green  colour. 

n.  Thert  is  no  a£lion  between  potalh  and  oxygen 
or  azotic  gafes,  nor  is  there  any  direft  aflion  between 
potafti  and  carboue.  Phofphorus  and  iulphur  enter  in- 
to combination  with  potaih,  and  form  peculiar  com- 
pounds, the  nature  of  ^vhich  we  Ihall  confider,  after 
having  detailed  the  general  properties  of  potaih. 

8.  Potaih  has  a  very  ftrong  affinity  for  water.  Wa- 
ter  at  the  ordinary  temperature  diffolves  double  its 
weight  of  potaih.  The  folution,  when  the  potaih  is 
pure,  i«  colourleis  and  tranfparent,  and  is  nearly  of  the 
confidence  of  oil. 

9.  Potaih  combines  readily  ivith  the  acids,  and  forms 
compounds  with  them,  having  different  properties,  ac- 
cording to  the  nature  of  the  acid  which  is  employed. 
Its  affinities  for  the  acids  are  in  the  following  order  : 

Sulphuric, 

Nitric, 

Muriatic, 

Phofphoric, 

Phofphorous, 

Fluoric, 

Oxalic, 

Tartaric, 

Arfenic, 

Succinic, 

Citric, 

Laflic, 

Benzoic, 

Sulphurotis, 

Acetic, 

Saclaflic, 

Boracic, 

Carbonic, 

Pruffic. 

10.  Potadi  is  employed  for  a  great  variety  of  purpo- 
fes  J  it  enters  into  combination  with  many  fubftan- 
ces,  and  forms  with  them  valuable  and  important  com- 
pounds. It  is  employed  in  medicine  as  a  ufeful  and 
powerful  remedy  ;  in  many  arts  and  manufaftures,  as 
in  bleaching,  dyeing,  and  glafs-making. 

1 1 .  Potaih  is  to  be  confidered  as  a  Cmple  fubftance. 
No  attempts  yet  made  have  fucceeded  in  decompofing 
it.  But  although  not  the  flighteft  proof  has  been  ad- 
tluced  of  its  formation  or  decompofition,  it  is  confidered 
by  fome  as  a  compound  fubftance.  This  opinion  is 
founded  on  the  analogy  of  its  properties  with  ammo- 
nia j  the  compofition  of  which  has  been  fully  demon- 
ftrated.  According  to  fome,  it  is  compofed  of  lime 
and  azote  j  and,  according  to  others,  of  hydrogen  and 
lime ;  but  all  thefe  are  mere  conjeftures,  which  have 
probably  had  their  origin  in  that  eagernefs  of  the  hu- 
man mind,  which  leads  it  to  fancy  what  it  wifhes  to  be 
true. 

1 2.  But  we  Ihall  now  confider  more  particularly 
the  aftion  of  the  diiferent  fubftances  which  have  been 
already  treated  of,  on  potafh,  and  the  different  com- 
binations which  k  jorms  with  them. 
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Po*»1i,  Sec. 
I.  Action  of  Phofphorus  on  Potaih.  *  '■  „ 1 

1.  There  is  no  direft  combination  between  potafh  pu  '  A 
and  phofphorus  ;  but  although  thefe  t\vo  bodies  have  td  hydra- 
little  tendency  to  unite,  they  have  a  very  powerful  ef-  gen  gas. 
feifl  upon  each  other  when  they  are   heated  together 

with  water.  It  was  in  this  \vay  that  Gengembre  firft 
obtained  the  fingular  gas,  which  has  been  already  de- 
fcribed,  when  treating  of  phofphorus,  under  the  name 
of  phofphorated  hydrogen  gas.  , 

2.  If  one  part  of  phofphorus  and  ten  parts  of  a  con-  proccf  for 
centrated  folution  of   pure  potafh  be  introduced    into  ubtiining 
a  fmall  retort,  and  expofed  to  heat  till  it  boils,  phof-  it. 
phorated  hydrogen  gas  will  pafs  over,  which  may  be 
received  in  jars  over  water  :  or  if  the  beak  of  the  re- 
tort be  kept  under  the  furface  of  water,  the  bubbles 

of  the  gas,  as  they  rife  to  the  furface,  explode,  and 
form  the  beautiful  coronet  of  white  fmoke,  formerly 
mentioned.  In  making  this  experiment,  the  retort 
Ihould  not  be  larger  than  to  hold  the  folution,  or,  it 
Ihould  be  filled  with  hydrogen  or  azotic  gafes,  in  which 
the  phofphorated  hydrogen  gas  will  not  inflame  and  ex- 
plode, ^\-ith  the  rilk  of  breaking  the  veiTel  ;  for  the  in- 
flammation can  only  take  place  ivhen  it  comes  in  con- 
taft  with  the  oxygen  of  the  atmofphere. 

3.  In  this  procefs,  the  water  which  holds  the  potafh  ^'atajj  of 
in  folution,  is  decompofed.  The  oxygen  combines  with  the  procefs. 
part  of  the  phofphorus,  and  forms  phofphoric  acid,  while 
another  part  of  the  phofphorus  unites  with  the  hydro- 
gen, and  paffes  over  in  the  form  of  phofphorated  hy- 
drogen gas.  'ilius,  without  any  perceptible  adlion  be- 
tween the  phofphorus  and  the  potaffi,  the  decompofi- 
tion of  the  water  is  aided  by  means  of  the  potaih,  in 
confequence  of  its  attraftion  for  the  phofphorus,  com- 
bined with  the  oxygen  in  the  ftate  of  phofphoric  acid. 

For  it  is  found,  that  a  quantity  of  phofphate  of  potafh 
is  formed,  correfponding  to  th.at  of  the  phofphorated 
hydrogen  gas  which  is  obtained.  The  decompofition 
is  alfo  affifted  by  the  affinity  of  the  phofphorus  for  the 
oxygen  and  hydrogen  of  the  water.  The  whole  of  the 
phofphorated  hydrogen  gas  which  is  formed,  being  dif- 
engaged,  fhe^vs  that  no  combination  takes  place  be- 
tween it  and  the  potaffi  *.  *  /.^rrro, 

II.  Aftion  of  Sulphur  on  Potafli.  cTin'.tom. 

I.  Sulphur  and  potafh  very  readily  combine  toge- ''•  P- *'>• 
then  If  one  part  of  potaffi  and  three  of  fulphur  be 
triturated  together  in  a  glafs  or  porcelain  mortar,  the 
mixture  becomes  hot,  the  fulphur  lofcs  its  yellow  co- 
lour, and  acquires  a  greeniffi  tinge.  There  is  difen- 
gaged  a  fetid  fraell  of  garlic ;  the  mixture  attrafts 
moifture  from  the  air,  becomes  foft,  and  is  almoft  en- 
tirely foluble  in  water.  g 

If  two  parts  of  potaffi  and  one  of  fulphur  be  well  Sulphuret 
mixed  together,  and  heated  in  a  crucible,  the  mixture  of  potafli. 
fufes  ;  and  by  this  procefs  is  obtained  fulphuret  of  pot- 
afh in  the  dry  ftate.  This  was  formerly  called  hepar 
fulphuris,  or  liver  of  fulphur,  from  its  refemblance  to 
the  liver  of  animals.  The  fame  fubftance  may  be  ob- 
tained by  treating  fulphur  with  the  potaffi  of  com- 
merce, with  this  precaution,  not  to  apply  too  ftrong 
a  heat,  to  occafion  a  fublimation  of  the  fulphur,  and 
the  too  rapid  evolution  of  the  carbonic  acid  from  the 
potaffi.      When  the  fufion  is  completed,  it   is  poured 
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out  on  a  marble  (lab ;  it  is  covered  up  from  the  air, 
allowed  to  cool,  aud  broken  into  fmall  [lieces,  to  be 
inllantly  put  up  in  ■svell-clofcd  glafs  velTcls. 

2.  The  folid  fulphuret  of  potafli,  thus  prepared,  is  of 
a  (hining  brown  colour  like  that  of  the  liver  of  ani- 
mals, from  which  it  derived  its  former  name.  Ex- 
pofed  to  the  air  it  becomes  green,  then  pafl'es  to  gray, 
and  even  to  white.  It  is  denfe,  fmooth,  and  has  a 
vitreous  fracture.  It  has  no  other  fmell  than  that  of 
heated  or  fublimed  fulphur ;  is  acrid,  cauftic,  and  bit- 
ter to  the  tafte,  and  leaves  a  brown  fpot  on  the  Ikin. 
With  a  rtrong  heat,  in  a  porcelain  retort,  the  fulphur 
is  iubliraed,  and  the  potafh  remains  in  a  llate  of  puri- 
ty at  the  bottom  of  the  veffel.  The  fulphuret  of  pot- 
afh converts  vegetable  blue  colours  to  green,  and  af- 
terwards deftroys  them. 

3.  But  the  fulphuret  of  potalh  poffefles  thefe  proper- 
ties, only  while  it  is  recently  prepared,  and  very  pure. 
When  expofed  to  the  air,  it  is  readily  decompofed,  and 
more  fo,  as  the  air  is  loaded  i\ith  moirture.  It  ab- 
forbs  water  with  avidity,  acquires  a  green  colour,  and 
exhales  the  fetid  odour  of  fulphurated  hydrogen  gas. 
This  change  is  oinng  to  the  decompolition  of  the  wa- 
ter which  has  been  abforbed.  Part  of  the  fulphur 
combines  ivith  the  hydrogen,  and  forms  fulphurated 
hydrogen  gas,  which  combines  \s-ith  the  fulphuret,  and 
forms  hydrogenated  fulphuret  of  potafh. 

4.  This  may  alfo  be  formed  by  paffmg  the  fulphu- 
rated hydrogen  gas  into  a  folution  of  potalh.  The  gas 
IS  abforbed  and  condenfed,  till  the  potafh  is  fully  fatu- 
rated.  To  this  fubllance  Berthollet,  who  particularly 
inveftigated  the  nature  of  thefe  compounds,  gave  the 
name  of  hydro-fulf>huret  of  potajli. 

This  compound  cryflallizes,  and  is  more  permanent 
than  the  fulphuret.  The  cryflajs  are  tranlparent 
and  colovirlefs,  while  thofe  of  the  fulphuret  are  brown 
and  opaque.  The  cryflals  are  large  and  in  the  form 
of  four-fided  prifms,  terminating  in  four-fided  pyra- 
mids. It  is  decompofed  fey  heat,  and  by  the  adtion  of 
the  acids.  Sulphurated  hydrogen  gas  is  difengaged, 
but  there  is  no  depofition  of  fulphur.  The  oxymuria- 
tic  acid  decompofes  the  fulphurated  hydrogen,  and 
then  fulphur  is  precipitated.  The  pure  hydro-fulphu- 
ret  has  no  fmell,  when  it  has  no  addition  of  fulphur 
beyond  the  faturation  of  the  hydrogen.  The  alkali 
feems  to  have  a  ftronger  affinity  for  the  fulphurated 
hydrogen  than  for  the  fulphur,  fo  that  when  it  is  fatu- 
rated  with  the  firft,  that  i5,  in  the  llate  of  hydro-ful- 
phuret  of  potafh,  which  is  in  the  form  of  crylfals,  and 
without  fmell  or  inodorous,  it  combines  with  no 
more  fulphur ;  but  xvhen  fulphurated  hydrogen  gas  is 
made  to  pafs  into  a  folution  of  the  fulphuret  of  potafh 
already  hydrogenated  by  its  folution  in  water  to  a  cer- 
tain degree  of  faturation,  the  fulphurated  hydrogen 
afts  in  the  manner  of  acids,  precipitates  the  fulphur 
like  them,  renders  the  liquid  colourlefs,  and  leaves 
behind  nothing  but  the  hydro-fulphuret  of  potafh  *. 

5.  Sulphur  combines  with  the  latter  compound,   and 
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forms  a  new  compound,  which  may  be  obtahicd  by  Potalh,  81 
pouring  a  liquid  hydrofulphuret  upon  fulphur.  The  ~~~\~~" 
fulphur  is  dilTolvcd  without  the  afliUance  of  heat ;  the 
liquid  afTumos  a  darker  colour,  and  then  it  is  convert, 
ed  into  the  hydrogenated  fulphuret.  Hydrogenated  ful- 
phuret of  potafh  is  prepared  by  boiling  together  a  mix- 
ture of  pure  potafh  and  fulphur  in  water.  This  folu- 
tion is  of  a  deep  greenilh  yellow  colour,  has  a  very 
acrid  bitter  talle,  and  a  powerful  aftion  on  many  fub- 
ftances.  It  readily  abforbs  oxygen  when  expoted  to 
the  air.  When  it  is  kept  in  clofe  vefTels,  fulphur  is 
depofited  ;  th«  liquid  becomes  tranfparent,  and  the 
fmell  is  diffipated.  Thus,  there  are  three  different 
compounds  of  fulphur  with  potalh ;  namely,  fulphuret 
of  potafli,  hydrofulphuret  of  potafh,  and  hydrogenated 
fulphuret,  which  are  all  diffinguifhed  by  peculiar  pro 
perties. 

III.  Compounds  of  Potafh  with  Acids,   or  Neutral 
Salts. 

I.   Sulphate  of  Potafh  ("u). 

I.  This  fait,  which  was  one  of  the  moft  early  kno^vn, Names- 
is  a  compound  of  fulphuric  acid  and  potafli.  It  has 
been  diftinguilhed  by  a  great  variety  of  names,  as_/a/  de 
duobus,  fal  polijchrejlus,  or  fait  of  many  virtues,  arca- 
num duplicatum,  and  more  lately  vhriolated  tartar,  till 
in  the  new  nomenclature  it  received  the  name  oi  ful- 
pliate  of  potaflj. 

1.   It  is  prepared  by  different    proceffes,    either  byprepari- 
direftly  combining  the    fulphuric    acid   with  the  pot-tion. 
afh,  and  evaporating  and  cryflallizing  it ;    or  by  de-  r 

compofmg  other  falts  which  have  potafh  for  their  bafe, 
by  means  of  the  fulphuric  acid,  which  having  a  ftrontr- 
er  affinity  for  the  potafli,  combines  with  it  and  forms 
the  new  compound.  ^. 

3.  The  fulphate  of  potalh  cryflalh'zcs  in  hexacdralPropeitie?. 
prifms,    terminated    by    fix-fided    pyramids ;    but  this 

form  is  fufceptible  of  feveral  varieties.  It  has  a  dif- 
»greeable  bitter  tafte,  it  is  not  very  hard,  and  may  be 
eafily  reduced  to  powder.  The  fpecific  gra\'ity  is 
2.4073.  At  the  temperature  of  60",  it  is  foluble  in  16 
times  its  weight  of  water  ■,  boiling  water  dilTolves  about 
one-fifth  part  \  on  cooling  it  cryftallizes  in  a  confiifed 
mafs  J  and  it  is  only  by  flow  fpontaneous  evaporation 
that  regular  cryftals  can  be  obtained. 

4.  It  fuffers  no  change    by  the  aflion  of   the  air.  ^^f  "^  f 
When  placed  upon   burning  coajs,  it  decrepitates,   and  heat, 
lofes  its  water  of   cryftallization.      At  a  greater  heat 

it  melts,  and  is  converted  into  a  kind  of  enamel  as  it 
cools. 

5.  When  this  fait  is  exuofed  to  a  red  heat,  along 
with  hydrogen  gas  or  carbone,  it  is  decompofed,  and 
converted  into  a  hydrogenated  or  carbonated  fulphu- 
ret of  potafli. 

6.  The  fulphuric  acid,  with  the  afTiflance  of  heat, 
combines  with  the  fait,  and  forms  another  with  excefs  of 
acid.     It  undergoes  a  partial  decompofition  by  the  ac» 


(u)  The  compounds  of  acids  with  any  bafe  are  knoi\-n  by  this  name  in  the  prefcnt  chemical  nomenclature  ; 
and  when  the  acid  has  its  greatefl  proportion  of  oxygen,  as  in  this  cafe  the  fulphuric  acid,  the  name  of  the 
compound  terminates  In  the  fyllable  ale,  as  fulphate  of  potafli,  nitrate  of  potafli ;  but  when  the  acid  has  its  fmallec 
proportion  of  oxygen,  the  name  of  the  compound  terminates  in  itej  as  fulphite  of  potafh,  nitiite  of  potafh. 
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■  tion  of  ui'.ric  acid.  Tlie  nitric  acid  combines  with 
'  nearly  ~  of  the  pctafli,  U'hich  is  owing  to  the  action  of 
double  affinity.  The  nitric  acid  combines  ^vith  one 
part  of  the  potafti,  while  the  fulphuric  acid  unites  with 
t  w  t  fulphate  of  potafh,  and  forms  a  fait  with  excefs  of 
acid.  A  fimiliar  decompofition  takes  place  by  means  of 
the  muriatic  acid. 

7.  The   component  parts  of  fulphate  of  potafli  are, 
according  to 
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^cu/u/ous  /i///)/iate  0/ pota/h,  or  fiiper-fulpliale  of  pot- 
ajh. — I.  This  fait  was  formerly  called  vitrio/ated  tar- 
tar with  excefs  of  acid.  It  is  prepared  by  heating  to- 
gether, in  a  retort,  three  parts  of  the  fulphate  of  pot- 
afh, with  one  part  of  its  weight  of  concentrated  fulphu- 
ric acid. 

2.  It  cryftallizes  in  long  flexible,  (liining  cryftals,  and 
fometimes  it  exhibits  the  form  of  fix-fided  prifms.  It 
has  a  (harp,  acrid,  and  hot  tafte.  It  reddens  vegetable 
blues.  Expofed  to  the  air  it  becomes  a  little  more 
opaque,  but  without  any  other  change.  It  is  more  fo- 
luble  in  water  than  the  fulphate  of  potafh,  requiring 
only  2  parts  of  water  at  6o*,  and  diflblves  in  lefs  than 
its  own  weight  of  boiling  water.  It  melts  very  readily, 
and  has  the  appearance  of  a  thick  oil.  When  it  cools,  it 
becomes  a  white,  opaque  mafs,  exhibiting  on  its  furface 
fhining  filky  cryftals.  When  expofed  to  a  great  heat, 
the  excefs  of  acid  is  driven  off,  and  it  is  converted  into 
the  fulphate  of  potafh. 

3.  It  is  readily  decompofed  by  the  aflion  of  hy- 
drogen and  of  red-hot  charcoal,  which  deprive  it  of 
a  great  portion  of  the  fulphur  j  and  by  fulphur  itfelf, 
which  carries  off  the  excefs  of  fulphuric  acid  in  the 
form  of  fulphiu-ous  acid. 

4.  The  firft  of  thefe  falls,  the  fulphate  of  potafh,  is 
emploved  in  medicine  as  a  purgative  j  the  lafl  has  been 
applied  to  no  ufe  whatever. 

2.  Sulphite  of  Potafli. 

I.  This  fait  was  long  knou-n  under  the  name  of  the 
ftep^riLtion fu/p/iurous  fait  of  StahL  It  is  a  compound  of  the  ful- 
phurous  acid  and  potafh.  Its  nature  and  properties 
have  been  particularly  inveftigated  by  BerthoUet, 
Fourcroy,  and  Vauquelin.  It  may  be  formed  by  paf- 
Cng  a  current  of  fulphurjus  acid  gas  into  a  folution  of 
carbonate  of  potafh  in  three  times  its  weight  of  diftilled 
water,  till  the  effervefcence  ceafes.  The  liquor  be- 
romes  tranfparent  and  hot,  and  as  it  cools,  the  fulphite 
of  potafli  is  depofited  in  cr^^ftals. 

3.  This  fait  is  in  the  form  of  long,  fmall  needles, 
diverging  from  a  centre,  or  in  rhombcidal  plates,  or  in 
dodecahedrons  formed    by  tivo    tetrahedral    pyramids, 
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united  and  truncated  very  near  the  bafe.     The  cryfials  Potafn,  See. 

are   white   and  tranfparent,  but  fometimes  of  a  flight  — -v— -' 

yellow   colour.      The  tafle   is   acrid    and   fulphureous.      031S 

The  fpecific  gravity  is  i.j86.     The  fulphite  of  potafli,  ^<^'0"  of 

expofed  to  the  air,  very  readily  efflorefces  (u);  becomes'     ""' 

white   and   opaque,    and  is  converted  into  fulphate  of 

potafh.     Tliis  is  owing  to  the  fulphurous  acid  abffraft- 

ing  oxygen  from  the  air,  and  becoming  fulphuric  acid. 

It   is  very  foluble   in   water,  at  the  temperature  of  the 

atmofphere,  and  much  more  fo  in  boiling  ivater.  \Mien 

this   folution  is  expofed   to  the   air,  it  is  foon  covered 

with  a  thick  pellicle,  which  falls  to  the  bottom,   and  is 

afterivards  replaced  by  another.     This  is  the  fulphate 

of  potafh,    which   is  formed   in  contaifl  with  the   air. 

The  oxymuriatic  acid  gas  combined  with  this  folution, 

forms  almoft  immediately  fhining  cryftals  of  the  fulphate 

of  potafh.  93^ 

3.  Charcoal  heated   with  this  fait  in  a  retort,  yields  Of  ^^harcoa! 
fulphurated  hydrogen  gas,  and  carbonic  acid;  and  there 
remains  in  tlie  retort,  a  hydrogenated  fulphuret  of  pot- 
afh. 


3.  Nitrate  of  Potalh. 
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1 .  This  fait  is  compofed  of  nitric   acid   and   potafh,  Conrtituen? 
and  is  well   known  under  the  names  of  faltpetre  and  parts  and 
nitre.     It  has  alfo  been  denominatedya/f  of  nitre,  nitrt^^^^^- 

of  potafh,  or  nitrated  potafh.  It  is  one  of  the  moft  im- 
portant of  the  falts,  not  only  on  account  of  the  attention 
\vhich  it  has  excited,  in  tracing  its  formation,  and 
fludying  its  nature  and  compofition,  but  alfo  on  aC' 
count  of  its  numerous  and  valuable  applications  in  do- 
meflic  economy  and  in  the  arts.  -,„ 

2.  The    nitrate   of    potafh   exifls    ready   formed    in  Found  io 
many  plants,  as  in  tobacco,  borage,  buglofs,  pellitory.  fjny 

It  has  been  obferved  cryllallized   in   needles   in  their  P""* 
dried  ftalks.     According  to  fome,  it  has   been   abforb. 
ed  by  the  vegetable  from  the  foil  in  which  it  grows, 
vvhile  others  fuppofe  that  it  is  formed  within  the  plant, 
from  the  elementary  principles. 

Nitre  exills  in  great  abundance  on  the  furface  of  the 
earth   in   different  parts  of  the  world,  efpecially  in  the 
warmer  regions,  as  in  India,  Egypt,  and  South  Ame- 
rica.     But   the   produdlion  of   nitre  is  not   limited  to      .,„ 
.  .  ....  94^ 

thefe  countnes.     It  is  produced  artificially  in  Germany  Pi-tp  ted 

and  France,  by  means  of  what  are  called  nitre  icd'/. atmcialty. 
Thefe  are  formed  by  collefting  together  the  refufe  of 
animal  and  vegetable  matters,  in  which  the  putrefac- 
tive procefs  is  going  on.  They  are  mixed  with  earthy 
fubllances,  but  chiefly  \\ith  calcareous  earth,  fuch  as 
the  rubbifh  from  buildings,  or  colleflions  of  the  foil  in 
^vhich  lime  abounds.  All  that  is  neceffary  to  favour 
the  formation  of  the  nitre,  is  to  moiflen  occalionally 
%vith  water  the  mixture  of  the  animal,  vegetable,  and 
earthy  mr.tters ;  to  expofe  it  to  a  moderate  tempera- 
ture, and  to  defend  it  from  rains,  which  would  carry 
off  the  fait  as  it  is  formed.  This  artificial  produ£\ion 
of  nitre  was  greatly  improved  and  extended  by  the 
French  during  the  late  war,  when  they  were  preclud- 
ed 


(u)  A  fait  is  faid  to  efP.orefce,  when  deprived  of  its  water  of  cryftallization  in  the  ordinary  temperature  of  the 
atmofphere.  A  powdery  crufl  is  f'rfl  formed  on  the  furface  ;  and  as  the  procefs  goe?  en,  the  whole  falls  down 
into  rowc'cr.  The  term  effiorefcence  is  oppofed  to  deliquefccnce,  by  which  the  deliquefcent  fubftance  attracl< 
;nciii.iure  frum  the  air. 
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zc.lJ  from  the  ufual  fupply  of  tliis  lalt  from  India.     It 
"^  is  now    produced,    it    is  fald,    in  great  abundance  in 
France. 

The  nature  of  the  procefs,  and  the  change  which 
takes  place  in  this  artificial  produi5lion  of  nitre,  will 
be  underftood  by  confidering  its  component  parts.  The 
conllituent  parts  of  the  nitric  acid  are  azote  and  oxy- 
gen. The  oxygen  is  fiarnilhed  by  the  air ;  and  unlefs 
there  is  a  fupply  of  air,  no  change  takes  place.  A 
great  quantity  of  azotic  gas  is  given  out  by  animal 
matters  during  the  putrefactive  procefs.  But  although 
thefe  fubllances,  when  brought  into  contaft  mth  each 
other,  do  not  combine  to  form  nitric  acid,  it  has  been 
found  by  experiment,  that  azote,  in  its  nafcent  ftate,  or 
In  the  moment  of  evolution,  enters  into  union  with  oxy- 
gen, and  forms  nitric  acid,  while  the  nitric  acid  thus 
formed  combines  with  the  potalh  which  is  furnilhed  by 
the  foil,  or  the  vegetable  matters. 

3,  After  the  nitre  is  formed,  it  is  mixed  with  water, 
which  is  evaporated,  and  a  fait  is  obtained  of  a  brown 
colour,  which  is  called  crude  nitre.  This  is  a  mixture 
of  feveral  falts,  and  from  thefe  the  pure  nitre  is  fepa- 
rated  by  other  proceffes.  When  it  is  lufficiently 
purified,  it  Is  obtained  in  cryflals  of  fix-fided  prifms, 
terminating  in  fix-fided  pyramids.  The  primitive  form 
of  Its  cryllals  is  a  rectangular  octahedron,  in  which 
two  faces  of  a  pyramid  are  inclined  to  the  other  pyra- 
mid at  an  angle  of  1 20°,  and  the  two  others  at  an 
angle  of  111°.  The  form  of  the  integrant  molecule 
is  the  tetrahedron  •,  but  there  are  confiderable  varieties 
in  the  cryltals  of  this  fait,  according  as  it  is  (lowly  or 
more  rapidly  evaporated, 
s,  4.  This  fait  is  dillingulfhfd  by  a  iool,  fharp,  and  bit- 
terilh  talte.  It  is  very  brittle.  When  nitre  in  large 
cryltals  is  reduced  to  powder.  It  Is  found  to  be  a  little 
humid  ;  but  that  which  is  in  the  form  of  a  wliite,  opaque, 
irregular  mafs,  yields  a  dry  powder,  on  which  account 
it  is  generally  preferred  for  many  purpofes,  particular- 
ly in  the  manufacture  of  gunpowder.  The  fpecific 
gravity  of  nitre  is  1.9369.  It  is  not  altered  by  ex- 
pofure  to  the  air.  At  the  temperature  of  60°  it  dif- 
folves  in  feven  times  its  weight  of  water,  and  during 
the  folutlon,  a  great  degree  of  cold  is  produced. 
Boiling  water  diflblves  twice  its  weight  of  this  fait. 

5.  When  the  nitrate  of  potalh  Is  e.xpofed  to  heat,  it 
fufes  before  it  becomes  red,  and  is  converted  into  a 
liquid  of  an  oily  confiftence.  It  lofes  but  very  little  of 
its  water  of  cryftallization,  and  if  it  be  allowed  to  cool. 
It  congeals  into  an  opaque  mafs  v.-lth  a  vitreous  frac- 
ture, which  is  known  by  the  name  of  mineral  cri/flal. 
While  it  is  melted,  it  undergoes  no  change  •,  but  when 
the  temperature  neceflary  for  fimple  fufion  is  increafed, 
it  gives  out  oxygen  gas  to  the  amount  of  about  \  of 
its  weight.  Towards  the  end  of  the  procefs,  azotic 
gas  is  evolved,  and  the  potafh  remains  behind  pure,  fo 
that  the  fait  has  been  completely  decompofed.  But  to 
effedl  this  decompofition,  a  very  flrong  heat  Is  necef- 
fery.  When  only  part  of  the  gas  is  extrafted,  the  ni- 
trate of  potalh  is  converted  into  the  nitrite. 

6.  When  nitre  is  mixed  with  charcoal  In  the  pro- 
portion of  three  parts  of  the  former  to  one  of  the  lat- 
ter, a  violent  inflammation  takes  place,  either  by  ex- 
poling  the  mixture  to  a  red  heat,  or  by  bringing 
it  into  a  conta-ft  with  a  burning  body.  Or  the  mixture 
Biay  be  projefted  into  a  red-hot  crucible,  when  a  de- 
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flagrallon  or  detonation  takes  place,  and  when  the  re-  Potafli,  &c; 
liduum  in  the  crucible  is  examined,  it  is  found  to  be  pot-  """^ 
a(h  partly  united  with  carbonic  acid,  or  the  carbonate  of 
potalh.  This  was  formerly  called  nitre  fixed  bij  charcoal, 
or  an  extemporaneous  alkali  of  nitre.  The  deflagration 
in  this  cafe  is  owing  to  the  combultible  matter,  the 
charcoal,  coming  in  contad  with  the  oxygen  which  is 
evolved  by  the  nitre,  expofed  to  a  high  temperature.  In 
another  procefs,  this  experiment  was  performed  in  clofe 
veflels,  to  collect  the  elaltic  fluids  which  are  difengaged; 
and  belides  the  carbonic  acid  gas  which  is  formed  by 
the  union  of  the  carbone  and  oxygen,  and  the  azotic 
gas  difengaged  by  the  deconipolition  of  the  nitre,  a 
fmall  quantity  of  water  \vas  found  in  the  veflels.  To 
this  produft  the  alchemilts  gave  the  name  of  cltjjfus,  and 
afcribed  to  it  very  wonderful  properties  in  the  prepara- 
tion of  theftjiilofopher's  Itone.  ., , 

7.  A  vrolent  deflagration    alfo    takes    place    when  Of  phof- 
phofphorus  and  nitre  are  treated  In  the  fame  way.    But  phorus. 
this  experiment  (hould  be  performed  with  very  fraall 
quantities,  and  \vith  great  caution.      A  mixture  of  nitre 

and  phofphorus  {truck  fmartly  with  a  hammer,  produces 

a  very  violent  detonation.  g 

8.  When  fulphur  Is  combined  with  three  times  its  of  fulphur. 
weight   of  nitre,    it  burns  with  great  rapidity.     This 
preparation  was  formerly  made  by  detonating  the  two 
fubllances  in  a  red-hot  crucible.     The  produft  is  ful- 

phate  of  potafli,  known  by  the  name  of  fal  pohjchrejl 
of  Glafer.  The  fulphur  combines  with  the  oxygen 
of  the  nitric  acid,  and  forms  fulphuric  acid,  which  en- 
ters into  combination  with  the  potafli.  _ 

9.  But  one   of  the  molt  important  combinations  ofcunpow. 
nitre  is  with  charcoal  and  fulphur,  in  the  formation  of  der. 
gunpowder.     This  fubftance  was  firft  known  in  Europe 

in  the  14th  century.  It  is  faid  that  it  was  knovsTi  to 
the  Chinefe  much  earlier.  The  proportions  of  the  ma- 
terials which  enter  into  the  compofition  of  gunpo^vdcr 
are, 

Nitre  76 

Charcoal  15 

Sulphur  9 

The  materials  are  firft  reduced  to  a  fine  pon'der  fe-^Prepara-- 
parately.  They  are  then  carefully  mixed  together,tion. 
and  formed  into  a  pafle  with  a  little  ^vater.  When 
the  pafte  has  dried  a  little,  it  is  forced  through  a  fieve, 
by  which  means  it  is  reduced  to  grains  of  fuch  a  fize  as 
may  be  wanted.  The  powder  is  then  dried  In  the  air,  or 
in  the  fun  ;  and,  after  being  dried,  it  is  put  into  barrels 
^vhich  turn  round  by  means  of  machinery,  and  thus  by 
the  friction  of  the  grains  of  powder  againlt  the  fides  of 
the  barrel  and  againft  each  other,  it  is  poliflied.  This 
is  called  ^/a^/sg-  the  powder.  049 

10.  The  theory  of  the  combultion,  and  terrible  ef- Nature  of' 
fedts  of    gunpowder    is  thus  explained.     The  fulphur'"  ^^'o^-i 
and  the  charcoal  bum  ^vith  great  rapidity  by  the  ad- 
dition  of   the    nitre    with  which  they  are  intimately 
mixed.      During    the    combultion   carbonic  acid   gas, 

azotic  gas,  fulphurous  acid  gas,  and  according  to  fome, 
fulphurated  hydrogen  gas,  are  formed.    Water  and  am- 
monia alfo  are  faid  to  be  produced*.     But  according*  fj^,,^,^, 
to   Mr   Cruickfliank,  the  quantity  of  water  formed  is  Co'^naifi. 
not   perceptible.     The  fubflances    which  remain  after  C*''"- "'•• 
the  deflagration  are,  carbonate  of  potalh,  fulphate  and'''' 

fulpliuret 
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fiilj)huret  of  potafli,  and  feme  cliarcoal.  It  is  obvious, 
that  the  irrefilUble  efFeils  of  gunpowder  are  owing  to 
the  fudden  evolution  and  expanfive  force  of  the  elaflic 
fluids  ivhich  are  formed  and  difengaged. 

1 1 .  Another  combination  of  nitre  produces  effefts  ftill 
more  terrible.  When  three  parts  of  nitre,  two  parts  of 
potalh,  and  one  of  fulphur,  are  ptevioufly  well  dried  and 
mixed  together  by  trituration,  they  form  a  compound 
v.'hich  is  knoi\-n  by  the  name  oif^lminating  pavjdcr.  A 
few  grains  of  this  mixture  expofed  to  heat  in  an  iron  ladle 
firll  melt,  afliaming  a  darker  colour  ■,  and  ivhen  the  whole 
is  in  fufion,  there  is  a  ^  iolent  e.\plo(ion.  The  heat 
Ihould  be  applied  flowly  and  gradually,  till  it  is  com- 
pletely fluid,  and  then  by  bringing  it  nearer  the  heat, 
the  full  effecl  of  the  explofion  is  obtained.  This  com- 
buftion  and  explofion  are  alfo  owing  to  the  inftantane- 
olis  evolution  of  elaftic  fluids.  The  potafh  unites  with 
the  fulphur,  and  forms  a  fulphuret,  which,  with  the  af- 
fiftance  of  the  nitre,  is  converted  into  fulphurated  hy- 
drogen. At  a  certain  temperature  the  fulphurated 
hydrogen  gas  is  difengaged,  along  with  the  oxygen  gas 
of  the  nitre,  and  fuddenly  taking  fire,  ihikes  the  air 
by  the  explofion  which  accompanies  the  evolution  of 
the  gafes.  When  the  mixture  is  made  with  equal  parts 
of  nitre  and  folid  fulphuret  of  potaQi,  the  detonation  is 
more  rapid,  but  the  explofion  is  lefs  violent.  With 
three  parts  of  nitre,  one  of  fulphur,  and  one  of  fawdufl, 
well  mixed  together,  what  is  called  powder  offufwn 
IS  formed.  If  a  little  of  this  powder  is  put  into  a  wal- 
nut fhell,  with  a  thin  plate  of  copper  rolled  up,  and  the 
mixture  ftt  fife  to,  it  detonates  rapidly,  and  reduces 
the  metal  to  a  fulplnu-et,  withoiit  any  injury  to  the 
(hell. 

12.  A  mixture  of  equal  parts  of  nitre  and  tartar  de- 
tonated in  a  crucible,  gives  a  produft  which  is  much 
employed  in  metallurgy.  This  compound,  called  white 
flux,  is  a  mixture    of  pure  potafh  ivith  the  carbonate. 

When  one  part  of  nitre  and  two  of  tartar  are  treated  in 
the  fame  manner,  the  produdl  obtained  is  a  mixture  of 
potafli  and  charcoal.  From  its  black  colour,  it  is  known 
under  the  name  of  black  flux.  This  jilfo  is  employed 
for  a  fimilar  purpofe. 

13.  Nitrate  of  potafli,  according  to  Bergman,  is  com- 
pofed  of 

31  acid, 
61   potafli, 
8  water. 

100 
According  to  Kirwan,  it  is  compofed  of 
44       acid, 
51.8   potafh, 
4.2  water,       ' 
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1 4.  Nitre  is  not  only  employed  for  the  purpofes  al- 
ready mentioned,  but  it  is  ufed  in  medicine  as  a  cool- 
ing remedy  in  fevenfli  diforders,  and  as  a  diuretic  in 
urinary  affet^ions.  It  is  employed  alfo  in  many  arts, 
as  in  dyeing,  and  in  domeftic  economy,  for  the  pre- 
fervation  of  animal  matters,  which  are  to  be  ufed  as 
food.  To  thele  fubftances  it  imparts  a  red  colour. 
From  nitre,  nitric  acid  is  obtained,  by  decompofing  it 
by  meant  of  fulphurjc  acid.     Nitre  it  alfo  employed 
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to  burn  along  with  fulphur  in  the  fonuation  of  fulphu-  fotafK&ei 

ric  acid.  ' 


4.  Nitrite  of  Potafli. 


I.  This  fait  cannot  be  formed  by  direfl:  combination 
of  the  nitrous  acid  with  potafli  j  but  if  a  quantity  of  ni- 
tre be  expofed  for  fome  time  in  a  crucible  or  retort,  to 
a  ftrong  heat,  it  becomes  deliquefceut  and  acid.  It 
changes  the  blue  colours  of  vegetables  into  green,  at- 
trafls  moillure  from  the  air,  detonates  feebly  with  com- 
buftil)le  iubilances,  and  gives  red  thick  vapours  by  the 
afiion  of  fulphufic,  nitric,  muriatic,  phofphoric,  and 
fluoric  acids.  This  is  the  nitrite  of  potafh,  which  is  de- 
compo'ed  by  thefe  acids,  and  gives  out  the  red  fumes 
of  nitrous  acid.  Little  more  is  known  of  the  nature  of 
this  fait,  %\-ith  regard  to  its  form,  folubility,  affinities,  or 
prOportidn  of  its  conftituent  parts. 

5.  Muriate  of  Potafli. 
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1.  This  fait  was  formerly  known  by  the  name y<?^r/- Name?. 
fuge  fait  of  Sylvius.  It  was  afterwards  called  dige/iive 
fa't,  regenerated fea  fait,  and  by  Bergmanya//W  vege- 
table alkali. 

2.  It  is  prepared  by  the  direiEf  combination  of  muri- 
atic acid  and  potafh.     The  folution  is  evaporated  till  a 

pellicle  appears,  when  it  is  fet  by  to  cryftallize.  955         / 

3.  The  cryflals  are  in  the  form  of  regular  cubes,  orP'op"''"* 
rectangular  parallelopipeds.      It  has  a  difagreeable  bit- 
ter tatle,  and  by  this   is   eafily  diftinguiflied   from   mu- 
riate of  foda  or  common  fait.     The  fpecific  gravity  of 

this  fait  is  1.836.  When  the  air  is  moift,  it  deli- 
quefces ',  but  when  the  air  is  dry,  it  parts  with  its 
mcifture.  Three  parts  of  cold  water  are  fufRcient  for 
its  folution.  Boiling  water  dilTolves  a  little  more, 
but  regular  cryftals  cannot  be  obtained  by  cooling. 
The  folution  mufl  be  left  to  flow  fpontaneous  evapora- 

''^"-  .  .  957 

4.  When   the  muriate  of  potafli   is  expofed  to  heat,  Action  of 

it  decrepitates,  lofes  its  cryflalline  form,  and  falls  into  heat, 
powder  by  the  feparation  of  .08  parts  of  its  weight  of 
water.  When  it  acquires  a  fed  heat,  it  melts  ;  if  the 
temperature  be  elevated,  it  is  fublimed  in  the  form  of 
white  vapour,  unchanged.  After  complete  fufion,  if 
it  is  allowed  to  cool  fuddenly,  it  becomes  folid,  and 
divides  on  the  furface,  into  many  fmall  plates  ■  of  a 
fquare  form. 

5.  This  fait  is  decompofed  by  means  of  the  fulphu- 
fic and  nitric  acids.     The  firft  difengages  the  muriatic 

'  acid  with  effervefcence  in  the  gafeous  form.  By  the 
aftion  of  the  nitric  acid  the  muriatic  acid  is  con- 
verted into  the  ox-ymuriatic  by  combining  ^vith  the 
oxygen  of  the  nitric  acid.  With  one  part  of  nitric 
acid  and  two  parts  of  muriate  of  potafli,  a  compound 
of  the  two  acids  is  formed,  which  was  formerly  em- 
ployed in  the  folution  of  gold.  This  is  a  iiitro-muria- 
tic  acid,  or  aqua  regia.  95S 

6.  This  fait  is  no  longer  employed  in  medicine.      ItUf's. 
is   recommended  to   be  ufed   for  the  decompofition  of 
nitrate  of  lime  in  the  mother  waters  of  nitre,  to  obtain 
the  nitrate  of  potafli,  and  alfo  for  procuring  the  cry- 
flallization  of  alum. 

6.  Hyper-oxymuriate  of  Potafli. 

I.  This  fingular  fait  was  the  firfl  known  of  all  theDifcovefy 
combinations  with  the   acid    in  this   ftate.     Fourcroy  ^"^  hiftorj 

mentions. 
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mentions,  that  Dr  Higgins  prepared  this  fait,  which  he 
calls  nitre,  by  parting  the  oxymuriatic  acid  gas  into  a 
folution  of  potafh  •,  but  he  feems  to  have  paid  no  farther 
attention  to  it,  except  obferving,  that  it  detonated  on 
red-hot  coals  (x).  It  was  firft  formed,  and  its  nature 
and  properties  were  firft  inveftigated,  by  Berthollet. 
And  fince  its  difcovery,  it  has  been  particularly  exa- 
mined by  Lavoifier,  Dolfiiz,  Vanmons,  Fourcroy,  and 
Vauquelin,  on  the  continent,  and  in  England  by 
Hoyle  and  Chenevix.  The  method  of  preparing  this 
fait  has  been  already  defcribed  (at  N°  556,  p.  520.) 
in  treating  of  hyperoxymuriatic  acid.  After  the  lalt 
has  been  removed  from  the  folution  in  which  it  cry- 
ftallizes,  it  may  be  purified  by  diffolving  it  in  boiling 
water.  The  folution  may  be  filtered,  and  allowed  to 
cool,  when  the  cryftals  are  depofited. 

2.  The  cryftals  of  this  fait  are  moft  commonly  in 
the  form  of  fquare  plates  or  of  parallelopipeds,  of  a 
fhining  filvery  white  colour.  The  primitive  form  of 
the  cryftals  is  an  obtufe,  rhomboidal  prifm  ;  they  are 
very  tranfparent  and  brittle  ;  the  tafte  is  cool,  pun- 
gent, and  difagreeable,  very  different  from  that  of  ni- 
trate of  potafti.  When  it  is  rubbed  fmartly,  it  phof- 
phorefces,  and  gives  out  a  great  quantity  of  fparks  or 
lurmnous  traces. 

3.  It  becomes  yellow  after  long  expolure  to  the  air, 
but  is  otherwife  not  changed.  It  is  foluble  in  about 
20  parts  of  water  at  the  ordinary  temperature  of  the 
atmofphere  j  but  boiling  water  diffolves  about  one-third 
of  its  weight,  fo  that  the  whole  is  nearly  cryftallized  by 
cooling. 

4.  When  this  fait  is  expofed  to  heat,  although  it 
contains  a  confiderable  proportion  of  water  of  cryftal- 
lizatlon,  it  fiifes  quietly  ;  and  when  the  heat  is  increa- 
fed,  it  gives  out  a  quantity  of  oxygen  gas  nearly  equal 
to  one-third  of  its  weight.  This  is  the  pureft  oxygen 
gas  that  can  be  obtained. 

5.  But  the  moft  extraordinary  effefts  of  this  fait 
are  thofe  produced  by  its  aftion  on  combuftible  fub- 
ftances. 

a.  If  a  fmall  quantity  of  charcoal  reduced  to  pow- 
der and  this  fait  be  rubbed  together  in  a  mortar, 
there  is  a  flight  explofion,  and  the  charcoal  is  in- 
flamed. 

b.  Three  parts  of  the  fait  with  one  of  fulphur,  rub- 
bed together  in  a  mortar,  produce  a  violent  detonation. 
Or,  if  the  fame  mixture  is  ftruck  with  a  hammer  on 
an  anvil,  there  is  an  explofion  like  the  report  of  a  pi- 
ftol(Y). 

c.  The  fame  effeft  is  produced  by  employing  phof- 
phorus,  and  treating  it  in  the  fame  way  with  this  fait. 
One  or  I-i  grains  of  the  fait  fliould  firft  be  reduced 
to  powder,  and  brought  together  to  one  place  in  the 
bottom  of  the  mortar,  and  then  introducing  the  phof- 
phorus,   and  rubbing  it   ftrongly   on    the  fait,   a   vio- 
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lent  explofion  will  inftantly  take  jilaot.     A  fimilar  de- 
tonation  may   be   produced  with   the  fame  fubftances, ' 
by  percufTion.  ; 

d.  Three  parts  of  the  fait,  one-half  part  of  fulphur, 
and  one-half  charcoal,  give  more  rapid  and  ftrong- 
er  detonations,  with  the  evolution  of  a  very  bright 
flame.  Detonations  are  alfo  produced,  by  treating  tiiis 
fait  with  fugar,  gums,  oils,  and  fome  metallic  lub- 
ftances. 

6.  When  concentrated  fulphuric  acid  is  poured  upon  Of  acii!'. 
this  fait,  there  is  a  confiderable  detonation  ;  it  is  thrown 
about  to  a  great  dh^ance,  fometimes  with  a  red  dame  ; 

and  there  is  exhaled  a  brown  vapour,  accompanied 
with  a  ilrong  odour  of  oxymuriatic  acid.  Even  when  a 
lighted  taper  is  brought  into  contaft  with  the  gas  which 
is  difengaged,  it  explodes  more  violently  than  when  the 
acid  firft  came  in  contatl  with  the  fait.  In  fome 
cafes,  the  explofion  was  fo  fudden  and  fo  violent,  that 
it  broke  the  veflels  in  which  the  mixture  was  made. 
This  happened  to  Mr  Hoyle  of  Manchefter,  and  af- 
terwards to  Mr  Clienevix  ;  fo  that  experiments  mth 
fulphuric  acid  and  this  fait,  fliould  be  condudled  with 
fmall  quantities,  and  with  great  caution.  If  concen- 
trated fulphuric  acid  be  poured  on  any  of  the  mi.Ktures 
of  this  fait  with  fulphur,  charcoal,  the  metals,  or  with 
fugar,  there  is  an  inftantaneous  inflammation,  the  moft 
brilliant  that  can  be  conceived.  There  is  no  detona- 
tion, but  the  combulHon  is  extremely  rapid,  and  tho 
odour  of  oxymuriatic  acid  is  perceptible.  Concen- 
trated nitric  acid  poured  upon  this  fait,  caufes  it  to 
crackle  and  eifervefce,  but  without  explofion,  and 
without  flame  ;  oxymuriatic  acid  gas  is  difengaged. 
With  the  muriatic  acid  this  fait  produces  effervef- 
cence,  with  the  evolution  of  a  confiderable  quantity 
of  gas,  fimllar  in  colour  and  fmell  to  oxymuriatic 
acid  gas ;  but  in  fome  of  its  properties  confiderably 
different.  This  gas  is  more  rapidly  abforbed  by  wa- 
ter. If  a  fmall  jar  or  bottle  be  filled  with  this  gas, 
and  a  flip  of  paper  molftened  with  ether  be  Introduced 
into  it,  and  the  mouth  of  the  jar  be  llightly  covered 
to  prevent  the  contaft  of  air,  an  explofion  takes  place, 
with  a  depofitlon  of  charcoal.  A  fimllar  experiment 
may  be  made,  by  molftening  a  feather  wnxh  oil  of  tur- 
pentine, and  Introducing  It  Into  the  jar  filled  with  this 
gas.  It  inftantly  takes  fire  with  a  red  flame,  and  a 
great  quantity  of  black  fmoke.  ,, 

7.  According  to  the  analyfis  of  this  fait,  as  given  Compon- 
by  Fourcroy,  It  confifts  of  tion. 


Muriate  of  potafli, 
O.xygen, 


67 
33 

100'' 
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But  according  to  the  experiments  of  Mr  Chenevix,  Coinaifs 
its  conftltuent  parts  are,  '"" 

4  B  Acid, 


■<3r 


Ch'tn.  III. 
p.  126. 


(x)  "  The  acid  elaftic  fluid  (fays  Dr  Higgins),  which  IlTues  when  two  pounds  of  manganefe  are  mixed  and 
diftllled  with  two  or  three  of  ordinary  f|)lrlt  of  fea  fait  (muriatic  acid),  may  all,  except  a  fmall  portion  of  phlo- 
giftic  air,  be  condenfed  in  a  folution  of  fixed  vegetable  alkali  ;  and  the  folution,  thus  impregnated,  yields  a  con- 
fiderable quantity  of  nitre,  which  cryftalllzes  in  the  ordinary  form,  and  detonates  on  red-hot  coals.  The  folu- 
tion at  the  fame  time  yields  regenerated  fea-falt  (muriate  of  potafti)."     Higgins,  Exper.  p.  181. 

(y)  In  experiments  with  this  fait,  the  quantity  employed  fliould  never  exceed  one  or  two  Mains,  at  leaft 
by  thofe  who  have  not  been  preyioufly  acquainted  with  its  terrible  effefts^ 
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8.  This  fnlt  has  been  employed  in  bleaching  ;  btit 
other  fubftances,  particularly  lime,  have  been  fiiblli- 
tuted  for  the  potafli ;  fo  that  at  prefent  it  is  more  rarely 
ufed.  It  was  propofed  by  M.  Berthollet,  when  he 
firll  obferved  its  effefts,  to  employ  it  as  a  fubllitute 
for  nitre  in  tlie  manufafture  of  gunpowder ;  and  ^vhen 
it  was  tried  in  the  way  of  experiment,  it  feemed  to  be 
more  powerful  than  the  ufual  component  parts  of  pow- 
der ;  but  ivlien  it  was  attempted  to  be  made  in  the 
large  way,  at  Eflbne  in  the  year  1788,  a  dreadfiil  ac- 
cident, whicli  happened  by  the  fpontaneous  explofion 
of  the  mixture,  in  the  death  of  M.  le  Tors,  and  Ma- 
demoiielle  Chevraud,  prevented  its  effefls  from  being 
fairly  proved.  The  danger  which  attends  the  tritura- 
tion of  the  proper  materials  with  this  fait,  has  precluded 
any  future  attempt. 

7.  Fluate  of  Potafh. 

This  fait  -  has  only  been  examined  by  Scheele  and 
Bergman.  It  is  the  combination  of  fluoric  acid  with 
potalh.  When  the  acid  is  faturated,  there  is  fori.ied  a 
gelatinous  mafs,  "which  does  not  cryftallize,  and  which 
has  a  flightly  acrid  faline  talle.  WHien  it  is  evaporated 
to  drynefs,  and  expofed  to  the  air,  it  attra(51s  moilVure. 
If  it  be  ilrongly  heated  in  a  crucible,  it  fufes  without 
effervefceitce.  It  then  becomes  cauftic,  is  very  folubie 
in  ivater,  and  is  decompofed  by  the  fulphuric  and  nitric 
acids. 

8.  Borate  of  Potalh. 

This  is  a  compound  of  the  boracic  acid  and  potafh  ; 
but  very  little  is  known  of  its  nature  and  properties. 
It  is  prepared  by  decompofmg  nitre  by  means  of  the 
boracic  acid  ivlth  the  aiTillnnce  cf  heat.  The  heat 
drives  off  the  nitric  acid,  and  there  remains  behind  a 
v\hite,  half-fufed  porous  mafs,  which  is  folubie  in  water, 
and  yields  bv  evaporation  and  cooling,  fmall  cryflals. 
The  fame  fait  may  be  formed  by  direft  combination  of 
the  boracic  acid  and  potalh.  This  ialt  feems  to  be  ana- 
fogous  in  many  of  its  properties  to  borax. 

9.  Phofphate  of  Potafh. 

This  combination  of  phofphoric  acid  \vith  potafh 
was  announced  and  defcribed  by  Lavcilier  in  the  year 
1774.  Its  properties  have  been  more  carefully  invef- 
tlgated  by  Vauquelin  j  but  from  the  invefligation  of 
other  chemilfs  it  appears,  that  there  arc  two  falts  form- 
ed from  the  fame  acid  and  bafe  ;  the  one  in  which 
they  are  neutralized,  and  the  other  in  which  there  is  an 
excefs  of  acid. 

a.  SuperpJwfpJiate  rjf  Potojl.',  is  formed  by  the  direft 
combination  of  phofphoric  acid  and  potafli.  This  fait 
dees  not  cryftallize,  but  exifts  in  a  gelatinous  form, 
and  has  a  fvveetifh  faline  tafte.  Its  fpecific  gravity, 
when  dry,  is  2.8516.  It  is  very  folubie  In  water  j  it 
attrafts  t!i«  moiflure  from  the  air,  and  becomes  thick 
and  vilcld. 

2."  When  heated,  it  undergoes  the  watery  fiifion,  then 
fcoths  up,  and  becomes  dry.     When  the  tepiperature 
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is  raifed,  it  melts  into  a  tranfparent  glul's.  The  ful-Potslli,  4:c< 
phuric,  nitric,  and  muriatic  acids  decompofc  this  fait. "— — v-— 
It  has  been  applied  to  no  ule. 

b.  Phofphate  of  Potafh. — This  fait  may  be  formed 
by  expoling  pure  potafh  and   the  former  variety  to  a 
Ilrong  heat.     The  alkali  combines  with  the  excefs  of      971 
acid,    and    neutralizes    the  whole.      By  the  action  of  ^(ftion  of 
heat,  a  white-coloured  fubllance  is  obtained,  which  is'*^''^' 
the  phofphate  of  potafli.     It  is  fcarcely  folubie  in  cold 
water,   but  folubie  in  hot  water ;    and  as  the  folution 
cools,  there  is  depofited  a  fliinlng  gritty  powder.     This 
fait    is   very   fufible.     Before   the    blow-pipe    it  melts 
into   a   tranfparent   bead,    ^vh!ch   becomes   opaque   on 
cooling.  _  p^j 

2.  This  fait  is  folubie  in  nitric,  muriatic,  and  phof- Of  acids, 
phoric   acids,  and  forms  with  them  thick  glutinous  fo- 
lutions.      It  has  not  yet  been  applied  to  any  ufe. 

10.  Phofphite  of  Potalh. 

This  fait  is  prepared  by  difl'ulviiig  carbonate  of  pot- 
alh in  pholphorous  acid.  The  folution  is  evaporated, 
and  It  depolits  cryftals  of  the  phofpliile  of  pot  a  jh.  It 
has  a  lliarp  faline  taite.  It  is  ci-yltallized  in  four-fided  v 
reftangular  prifms  with  dihedral  fummlts.  It  is  very 
folulile  in  water,  requiring  only  three  parts  of  it  for 
folution.     It  is  not  altered  by  expofure  to  the  air. 

1 1 .  Carbonate  of  Potafh. 

t.  This  fait,  which  is  a  compound  of  carbonic  acid 
and  potafh,  has  been  kno«n  ufider  a  great  variety  of 
names,  In  fome  meafure  defciiptive  of  its  properties, 
before  its  compofition  was  difcovered  by  Dr  Black.  .., 

2.  This  fait  is  obtained  from  vegetable  matters  by  Frepara. 
burning,   and   wailiing   out  the  fait  and  evaporating  it  jtion. 
but  the   potaih   obtained   in  this  way  is  not  fully  fatu- 
rated   with   carbonic    acid.      After    It    has   been    puri- 
fied  from   foreign   ingredients,   the  faturated  carbonate 

of  potalh  may  be  prepared  by  expoling  a  pure  folution 
of  potafli  to 'carbonic  acid  gas,  as  It  is  difengaged  from 
fermenting  liquors.  The  carbonate  of  potalh,  as  it  is 
formed,  cryftallizes  In  the  folution.  The  crylfa's  m-ty 
be  taken  out  and  dried  upon  iinfized  paper,  and  put 
up  in  well-cloled  bottles.  Or  it  may  be  prepared  by 
paffing  a  current  of  carbonic  acid  ga^,  difengaged  from 
the  carbonate  of  lime  by  an  acid,  into  a  folution  of 
potafh,  in  tall  narrow  bottles.  The  carbonate  cryllal- 
lizes  at  the  furface  of  the  liquid.  It  may  alio  be  ob- 
tained by  the  procels  of  Berthollet,  which  is  to  dillil 
with  an  unfaturatcd  folution  of  potalh,  folid  carbonate 
of  amiiKinia,  from  which  the  potafli  carries  off  the  car- 
bonic acid,  while  the  ammonia  Is  difengaged  In  the 
flate  of  gas. 

3.  The  carbonate  of  potalh   cryftallizes  in  quadran-  Prouertier. 
gular    prifms,    terminated    by   quadrangular    pyramids. 

It  has  a  fweet  alkaline  talle,  and  changes  vegetable 
blues  to  a  green  colour.  The  carbonate  of  potafli  re- 
quires very  near  four  times  its  vreight  of  ivater  to  dif- 
folvc  it.  At  the  boiling  temperature  it  diflblves  fivc- 
fixths  of  its  v.eight.  It  does  not  cryffallize  by  cool- 
ing, but  only  by  flow  evaporation.  Pelletier  has  ob- 
ferved, that  carbonate  of  potafh  diifolved  in  boiling 
>  water,  gives  out  bubbles  of  carbonic  acid  gas,  which 
lliews  that  this  fait  lofes  a  portion  of  its  acid  at  this 
temperature.  Its  fpecific  gravity  is  2.012.  When  it 
is  cspofed  to  tiie  air,  it  foon  efflorefces.     When  it  is 

deliquefcent. 
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Potafli,  StcJcliquefcent,  it  is  owing  to   part  of  the  potafli  being 
iinlaturaled  ivith  citrbonic  acid. 

4.  When  it  is  uxpoftd  to  a  flight  degree  of  heat,  it 
lofts  its  ivaterj  of  cryftallization.  Part  of  its  carbonic 
acid  alio  feparates  from  it,  but  the  wliole  cannot  be 
driven  otf  by  this  procefs.  The  laft  portions  adhere 
with  a  very  ftrong  allinity. 

9.  Wlien  the  carbonate  of  potafli  is  heated  with  ful- 
phur  at  a  high  temperature,  the  ;tcid  efcapes  in  the 
llate  of  gas  ;  and  there  is  formed  a  fidphuret,  at  the 
moment  of  the  effervefcence  produced  by  the  extrica- 
tion of  the  acid. 

6.  All  the  acids  hitherto  difcovered,  have  thi'  pro- 
perty of  feparating  the  carbonic  acid  from  potafli. 
and  ot  forming  with  its  bafe  particidar  falts.  This 
fait  lofes  more  than  a  third  of  its  wtight,  by  being 
deprived  of  its  carbonic  acid.  The  component  parts 
of  carbonate  of  potafli  are,  according  to, 

Bergman,  Pelletier,  Kirwaii. 
Carbonic  acid,    20            43  43 

Potafli,  48  40  41 

Water,  32  17  16 
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7.  Potafli  of  commerce  is   never  (atatated  with  car-  Pot«ni.  &c, 
bonic   acid.     It   is  in  tliis   (late  that  the  carbonate  of  """"v— — ' 
potafli  is  generally  employed.     It  has  a' ftronger  alkaline  p   'Z     , 
tafte,  and  is  more   acrid   and   corrofive.      It  foon  deli- commerce, 
quefces  when  expofed  to  the  air.     It  does  not  combine 
with  a  greater  proportion  of  carbonic   acid,  merely  by 
expofur.-   to   the   atmofphere.      For  the  purpofes  of  the 
manufadflurer  it  is  of  great  importance  to  be  able  to  af- 
certain,  by  a   fimple   tell,  the   quantity  of  pure  potafli      979 
in  the  different   kinds   which   are   brought   to   market. ^'''^^  °f'*' 
Mr  Kirvvan   has   propofed  to  difcover  the  proportion  of'""^"- ' 
the   fait,  by  determining   the   quantity  of  the  earth  of 
alum   which   is   precipitated   by  the   potafli.      A  differ- 
ent  method   has   been  propoH-d  by  Vauquelin  with  the 
fame  view.     His   method   is  to  faturate  a  given  weight 
of  the  fait  with  nitric  acid  of  knov.n  dcnfity.     He  has 
alfo   made   a   number   of   experiments   to   difcover  the 
quantity  of   foreign   ingredients   in   different   kinds   of 
potafli.      The    following    table    fliews    the    kinds    of 
matter    and    the   proportions    in    fix"    fpecies    of    pot- 
afli *,  *  'I""  A    . 

Ciim,  xl. 
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Sulphate  of 
Pot  a  111. 
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Potsni. 

Infoluhle 
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Arid  and 
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Total. 

Potalh  of  RulTia, 

772 

65 

5    . 

56 

254 

1152 

Potafli  of  America, 

857 

'54 

20 

2 

119 

1152 

American  pcarl-afli, 

754 

So 

4 

6 

308 

II52 

Potafli  of  Treves, 

720 

16s 

44 

24 

199 

1152 

Potafli  of  Dantzic, 

603 

152 

H 

79 

3^4 

IIJ2 

Potafli  of  Vofges. 

444 

148 

510 

34 

3°4 

1440 
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I  2.  Arfeniate  of  Potalh. 

f.  The  compound  of  arfcnic  acid  and  potafh  forms 
a  fait  which  dots  not  cryllallize.  When  evaporated 
to  dryiiefs,  this  bit  dtliquelccs  in  the  air,  gives  a  green 
colour  to  fyrup  of  violets  without  changing  the  tinc- 
ture of  turnfole. 

2.  When  flrongly  heated  it  fufes  into  a  white  glafs  ; 
and  by  the  contai^t  of  filica  and  alumina  in  the  cruci- 
ble it  paflcs  to  the  acidulous  ftate,  having  been  de- 
prived of  part  of  the  potalh.  Expofed  to  a  red  heat, 
in  clofe  veflels  with  charcoal,  the  arfenic  is  fublimed. 
It  is  decompofed  by  the  fulphuric  acid.  It  deconipo- 
fes  falts  which  have  bales  of  lime  and  magntfia  ;  form- 
ing in  the  folution  arfeniates  of  lime  and  magnefia  *. 

Superar/hiiate  of  pola/h. — If  the  arfenic  acid  be 
added  to  the  aifeniate  of  potafli  till  it  no  longer  change 
the  colour  of  violets,  but  reddens  that  of  turnfole,  it 
yields  regular  tranlparcnt  cryftals  in  quadrangular 
prifms,  terminated  by  tetrahcdral  pyramids.  This 
lalt  is  the  arfenwal  neutral  fnlt  of  Maccjucr.  He  ob- 
tained  it   by   decoicpofmg   the    nitrate   of  potafli,    by 


means  of  the  white  oxide  of  aritnic,  employing  equal 
parts  of  each.  It  is  different  from  the  former,  be- 
caufe  it  cryflallizes,  reddens  vegetable  blues,  and  does 
not  decompofe  falts  with  a  bafe  of  lime  or  magnefia. 

15.  Tungftate  of  Potafli. 

.         .  .983 

1.  This   compound   of   tungflic  acid  and  potafli,    is  Prepara- 
fbrmed   by  difl'olving  the   oxide  of  the  metal  in  a  folu-"°"' 
tion  of  pure   potafli,  or   its   carbonate.     The   alkali   is 

not  fullv  neutralized.  The  fait  precipitates  from  the 
folution  by  evaporation,  in  the  ilate  of  a  white  pow- 
der. 984 

2.  It  is  diflhiguiflied  by  a  cauftic  metallic  tafte,   de- ^''^P'^f fi<^> 
liquefces  in  the  air,  and  is  foluble   in  ^vater.     This  fo- 
lution  in   water    is   decompofed  by  all  the  acids  v.hich 
produce    a    white    precipitate.      This    ptecipitate    is    a 

triple  fait,  differing  according  to  the  nature  of  the  acid 

which  is  employed  f .  \  year  de 

Yv^    ,    1    1  1-    -n         n  Mint,, HO 

14.  Molybdate  01  Potafli.  19.0.21. 

I .  Tlic  compound   of   molybdic  acid   and  potafh  is  jJrepafa. 
formed  by  detonating  three  parts  of  nitre  and  one  of  non. 
462  fulphuret 
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Potadi,  S^t.fulpliutct  of  raolybJena  in  a  crucible;    or  by  combining; 

'~^"<'~~^  diredly  the  molybdic  acid  with  potafh.  This  fait  af- 
fords fmall  irregular  cryftals,  from  its  faturated  foluSon 
in  boiling  water.  According  to  Klaproth,  the  cryftals 
are  in  the  form  of  fmall  rhoraboidal  plates,  of  a  Ihining 
oS6  appearance,  and  heaped  together, 
"properties.  2.  The  talle  is  metallic.  When  expofed  to  the 
bloiv-pipe  on  charcoal,  they  fufe  rapidly,  without 
fwelling  up,  and  are  converted  into  fmall  globules, 
^vliich  are  abforbed  by  the  charcoal.  In  a  lilver  fpcon 
they  are  melted  by  the  blow-pipe  into  fmall  gray  par- 
ticles, which  fhrink  on  cooling,  and  depofit,  during 
the  procefs,  a  whitifli  powder.  This  fait  is  complete- 
ly foluble  in  diftilled  water  with  the  affillance  of  heat. 
It  has  an  excefs  of  acid,  and  is  therefore  an  acidulous 
molybdate  of  potafli,  or  fupermolybdate  of  potafh.  It 
is  decompofed  by  the  nitric  acid,  which  unites  with 
the  alkali,  and  precipitates  the  molybdic  acid  in  the 
form  of  fmall  cryftals  *. 

15.  Chromate  of  Potafh. 

"Nothing  farther  is  knowni  of  the  nature  of  this  fait, 
than  that  it  is  eafily  formed  by  the  combination  of  the 
chromic  acid  with  potalli,  and  that  the  cryftals  are  of 
an  orange  colour,  \vluch  fufticiently  diftinguifhes  them 
from  the  cryftals  of  all  other  falts. 

16.  Columbate  of  Potafh. 

Columbic  acid  digelfed  for  an  hour  with  a  folujion 
of  potafh,  affords  this  fait  by  evaporation  and  cooling, 
in  the  foim  of  white  glittering  fcales,  refembling  the 
concrete  boracic  acid.  It  is  not  clianged  by  expofure 
to  the  air,  has  a  difagreeable  acrid  tafte,  and  is  not 
very  foluble  in  cold  water  j  but  after  it  is  diflblved, 
the  loliition  is  perfeft  and  permanent.  It  is  decompo- 
fed by  nitric  acid,  and  precipitates  in  the  form  of 
■white  powder  ■\. 

17.  Acetate  of  Potafti. 

1.  This  fait,  which  is  a  compound  of  acetic  acid 
and  potalh,  has  been  long  known  under  a  variety  of 
names,  which  were  derived  from  the  fubftances  from 
^vhich  it  was  obtained  j  or,  from  its  properties  and  ef- 
fedls.  It  was  called  regenerated  tartar,  fecret  foliated 
earth  of  tartar,  effential  fait  of  xvine,  digeftive  fait  of 
Sylvius,  diuretic  fait.  It  may  be  formed  by  faturating 
carbonate  of  potalh  with  diftilled  vinegar,  and  by  eva- 
porating the  folution  flowly  to  drynefs.  When  the 
heat  is  too  great,  the  acid  is  decompofed,  and  the  fait 
affumes  a  brown  colour. 

2.  This  fait  has  a  pungent,  and  fomcwhat  alkaline 
taf^e.  Expofed  to  the  air,  it  becomes  moift.  It  is 
very  foluble  in  water,  and  if  the  folution  be  diluted, 
it  is  Ipontaneoufly  decompofed  in  clofe  veffels.  Thick, 
mucous  ftakes  are  dcpofited. 

3.  When  it  is  heated,  it  melts  and  froths  up,  and 
is  then  decompofed  and  charred.  When  dilHlled  in  a 
retort,  it  yields  an  acid  liquid,  an  empyreumatic  oil, 
and  a  great  deal  of  carbonic  acid  gas,  and  carbonated 
hydrogen  gas.  In  this  procefs  the  acid  is  completely 
decompofed ;  what  remains  in  the  retort  is  potafh 
mixed  with  charcoal.      According  to  Prouft,   this  acid 

i  Ann  I  de  ^l"'*^  contains  ammonia  and  the  pruffic  acid,  and  the 
Xhim.  xUi.  carbonate  and  pruffiate  of  potalh  are  found  in  the  re- 
p.  131,        tort  f . 
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4.  This  fait  is  decompofed  by  the  ftrong  adds.     DI- Putiifli,  8tc» 
ff  llled    ivith    fulphuric    acid,    it    yields  an  acetic  acid  '"""^       ' 
which  is  very  acrid.     The  component  parts  of  the  ace-^-.    "  p 
tate  of  potafh  are,  according  to  Dr  Higgins,  (ion. 

38.5  Acid  and  water, 
61.5  Potafh. 
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1 8.  Oxalate  of  Potafh. 

The  compound  of  oxalic  acid  and  potafh  may  be 
foi-med  by  diretlicombination  of  the  acid  and  the  alkali. 
The  o>.alic  acid  combines  in  two  proportions  with  pot- 
alh, either  in  a  fmall  quantity,  or  in  fufhcient  quanti- 
ty to  faturate  the  potafh.'  When  the  acid  is  in  ex- 
cefs, it  is  called  the  acidulous  oxalate,  or  ftiperoxalate  of 

1.  The  oxalate  of   potalh  is  formed  by  completely Prepara- 
faturating  the  oxalic  acid  with  potafh  ;  and  by  adding ''»"• 

an  excefs  of  the  alkali,  cryftals  are  obtained. 

2.  W^ithout  this  excefs  of  acid,  the  fait  does  not  cry- 
ftallize,  but  affumes  a  gelatinous  form.  no-; 

3.  W^hen    this    fait    cryftallizes,    it    is  in  the  formPropettir;. 
of   fix-fided    priims,    with    two-fided    fummits.      It  is 
decompofed    by   heat,    and    alfo    by  the  ftrong  acids, 

which  deprive  it  of  a  portion  of  the  potafh,  and  con- 
vert it  into  the  acidulous  oxalate.  With  an  addition 
of  oxalic  acid  the  acidulous  oxalate  is  alfo  formed.  „„. 

Supercxalate  of  Potajl. — 1.    This    fait  exifts  ready Exilts  in. 
formed  in  the  rumex   acetofa,   and  the  oi'<7//j' /rw/o^/ZflyP'^"'^- 
hence  it  has  been  diftinguifhed  by  the  name  oi  fait  of 
Jorrel,  becaufc  it  is  extraded  from  this  plant.  - 

2.  This  fait  m^ay  be  formed   by  gradually  combining  Prepara. 
potafh  with  a  faturated  folution  of  oxalic  acid.     When'ion- 

a  fufficient  quantity  of  the  alkali  has  been  added,  the 
fait  is  precipitated  in  crylfals.  Scheele  difcovered  that 
the  fait  which  is  extrafted  from  thefe  plants,  is  in  this 
ftate  of  combination.  He  proved  the  exilience  of  the 
acSd,  and  he  fhewed  that  the  natural  fait  might  be  imi- 
tated by  this  procefs.  p^g 

3.  The  cryftals  of  this  fait  are  in  the  form  of  fmall  Propertits» 
opaque  parallelopipeds.     The  tafte  is  acid,  pimgent  and 

bitter.  It  is  not  very  foluble  in  cold  water,  but  folu- 
ble in  about  ten  times  its  weight  of  boiling  water. 
Expofed  to  the  air,  it  undergoes  no  change.  It  is  de- 
compofed by  heat. 


19.  Tartrate  of  Potaflu 
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1 .  This  Is  a  compound  of  tartaric  acid  and  potafh.  Prepara- 
It  has  been  long  known  under  the  name  oi  foluble   /flr-''°"- 
tar,  and  vegetable  fait.      It  is  formed  by  adding  tartar 

or  cream  of  tartar  to  a  hot  folution  of  carbonate  of  pot- 
alh. The  additions  of  the  tartar  are  to  be  continued 
as  long  as  there  is  any  effervefcence.  The  folution  is 
then  boiled  for  half  an  hour,  tillered  and  evaporated, 
till  a  pellicle  appears  on  the  furfare,  and  when  it  is 
allowed  to  cool  flowly,  it  depofits  cryftals.  pgj 

2.  The  cryflialf  of  this  fait  are  in  the  form  of  long,Properties. 
reflangular  prifms,    terminated    by  two-fided  fummits. 

This  ialt  has  a  bitter  tafte.  The  fpecitic  gravity  is 
1.^567.  Expofed  to  the  air  it  is  deliquefcent.  Four 
parts  of  cold  ^vater  difTolve  one  of  the  lah ;  hot  water 
diflolves  a  greater  quantity.  When  heated,  it  fwells 
up  and  blackens.  By  diftillation  it  yields  an  acid  li- 
quid, fome  oil,  and  a  great  (juantity  of  gas.     It  leaves 
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beliind  u  confiderablc  portion  of  alkali,  mixed  with 
'  charcoal.  It  is  decompofed  by  the  flronger  acids, 
which  deprive  it  of  a  portion  of  its  potalh,  and  reduce 
it  to  the  acidulous  tartrate,  which  is  precipitated  in 
the  folution.  By  the  addition  of  tartaric  acid  to  the 
folution  of  this  lalt,  it  is  alio  converted  into  the  acidu- 
lous tartrate. 

Supertartrate  ofPotaJh. — I.  This  is  a  compound  of 
tartaric  acid  with  potalh,  but  with  an  excefs  of  acid. 
The  fubftance  which  is  well  known  under  the  name  of 
tartar,  and  which  is  found  encrulled  on  the  bottom 
and  (ides  of  veflels  in  which  wine  has  been  kept,  is 
the  fupertartrate  or  the  acidulous  tartrate  of  potafh  ; 
but  in  this  Hate  it  is  very  impure.  It  is  purified  by 
folution  in  boiling  water,  and  by  filtration  while  it  is 
hot.  When  it  cools,  there  is  a  copious  depofition  of 
the  pure  fait  in  cryltals.  Thefe  are  the  cryftals  or  cream 
of  tartar. 

2.  It  had  been  long  knomt  to  chemifts,  that  potalh 
could  be  obtained  from  tartar,  by  expofing  it  to  a  llrong 
heat,  -vvhich  produced  a  controverfy  whether  the  alkali 
e.\illed  ready  formed  in  the  tartar,  or  whether  it  was 
not,  in  fome  way  or  other,  produced  by  the  aclion  of 
heat  during  the  procefs.  This  point  was  not  fully  lettled 
till  Scheele  dlfcovered  the  method  of  e.\trafting  the 
acid,  the  other  component  part  of  tartar. 

3.  The  cryllals  of  tartar  are  in  the  form  of  fraall 
irregular  cryllals,  but  chielly  of  fi.x-fided  prifms.  This 
fait  has  an  uhplealant  acid  tafte,  is  very  brittle,  and  its 
fpecific  gravity  is  1.953.  It  requires  for  its  folution 
30  parts  of  boiling  water,  and  60  of  cold  water.  It 
undergoes  no  change  when  expofed  to  the  air,  but  in 
the  lolution  in  water  the  fait  is  decompofed,  depofiting  a 
mucous  matter,  and  leaving  behind  an  impure  carbonate 
of  the  alkali. 

4.  Expofed  to  heaf,  it  melts,  fwells  up,  blackens, 
and  the  acid  is  totally  decompofed.  When  it  is  dillil- 
led,  an  oily  matter,  and  an  acid  liquid,  which  is  an  im- 
pure acetic  acid,  with  a  great  quantity  of  carbonic  acid, 
are  obtained.  This  acid  was  formerly  called  pijrotarta- 
rous  acid  (z). 

5.  The  component  parts  of  tartar,  according  to  Berg- 
man are. 

Acid      77 
Potalh   23 

100 
Or  of  the  faturated  fait, 

Tartrate  of  potalh  56 
Acid  44. 
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By  the  analyfis  of  Thenard,  it  is  compofed  of 

Acid  57 
Potalh  33 
Water     7 
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30.  Citrate  of  Potalh. 
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This  compound  of  citric  acid  with  potalh  may  b«  for- Propemes 
med  by  combining  together  36  parts  of  the   acid  with  ami  com- 
61  parts  of  the  carbonate  of  the   alkali.      This   fait   is  pofiiion. 
very  foluble  in  water,  but  little  difpofed  to   cryflallize. 
It  is  very  deliquefcent.     According  to  the   analyfis  of 
Vauquelin,  it  confiils  of 

Acid     55.55 
Potalli  44.45 


21 .  Malate  of  Potafh. 

This  fait,  which  is  a  compound  of  malic  acid  and 
potalh,  is  deliquefcent,  and  very  foluble  in  water,  but 
its  properties  are  little  known. 

22.  Gallate  of  Potafh. 

The  compound  of  gallic  acid  and  potalli  has  little  fo- 
lubility  in  water,  but  its  other  properties  arc  uu- 
knoivn. 

23.  Benzoate  of  Potalh. 

This  fait,  compofed  of  benzoic  acid  and  potalh,  cry- 
flallizes  on  cooling,  into  fmall  needles.  A  drop  of 
the  folution  fpread  on  the  fide  of  the  veffel,  as  it  evapo- 
rates, exhibits  an  arborefcent  cryftallization.  It  has  a 
fliarp  laline  tafte,  is  deliquefcent  in  the  air,  and  very  fo- 
luble in  water. 

24.  Succinate  of  Potalh. 

This  compound  of  fucclnic  acid  and  potalh,  forms 

cryltals  in  three-fided  prifms ;  the  tafte  is  bitter  and 
faline  ;  it  deliquefces  in  the  air,  and  is  very  foluble  in 
water. 


looS 


25.  Saccolate  of  Potafh. 

This  is  the  compound  of  faclaftic  acid  and  potalh.  It 
forms  fmall  cryftals,  which  are  foluble  in  eight  times 
their  weight  of  boiling  water. 

26.  Camphorate  of  Potalh. 

T .  This  fait,  which  is  a  combination  of  camphoric  Preparu 
acid  and  potalh,  may  be  formed   by  faturating  a  folu-  tion. 
tion  of  carbonate  of  potalfi  with  camphoric  acid.    When 
the  effervefcence   has  cealed,  the  folution  Is  to  be  eva- 
porated with  a  gentle  heat,  when  it  affords  cryftals  by 
cooling.  1007 

2.  The  camphorate  of  potalh  is  In  the  form  of  regular  Properties. 
hexagonal  cryftals,  which  are   white   and   tranfparent  ; 

the  tafte  is  bitterilh  and  ftiphtly  aromatic.  Expofed  to 
the  air,  when  it  is  moift,  the  fait  lofes  its  tranfparency  ; 
but  if  the  air  is  dry,  there  is  no  change.  It  is  foluble 
in  four  parts  of  boiling  water  ;  but  in  water  at  the  tem- 
perature of  6o*,  it  requires  100  parts.  ,3^3 

3.  Expofed   to   heat  betore  the  blow-pipe,  it  bums  A<flion  of 

with  *'«at- 


(z)  The  pyrotartarous  acid,  the  pyromucous,  and  the  pyroligneous  acids,  were  dlfcovered  by  Fourcroy  and 
Vauquelin  to  be  nothing  elfe  than  the  acetic  acid  impregnated  with  extraneous  fubftances,  particularly  with  what 
is  called  an  empyreumatic  oil.     See  Annales  de  C/iimie,  xxxv.  p.  J  61. 
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witli  a  blue  flame,  and  the  potafli  retnahis  behind  pure. 
Wlien  the  heat  is  ftroiiger,  it  froths  up,  the  acid  is 
fublimed,  and  it  gives  out  a  thick  fmoke,  »vhich  is 
flighlly  aromatic. 

4.  It  is  decompofed  by  the  mineral  acids.  If  the 
folution  be  much  oiluted  vsith  water,  the  decompolition 
is  not  perceptible  •■,  but  if  brought  to  the  confiftcnce  of 
a  thick  fyrup,  the  camphoric  acid  cryftalhzes  in  cool- 
ing. A  new  fait  alfo  is  partially  cryitallizcd.  By  fo- 
lution in  cold  water  the  acid  may  be  leparated. 

5.  The  camphorate  of  potafli  is  ioluble  in  alcohol, 
and  it  burns  with  a  deep  blue  flame. 

6.  It  is  decompofed  by,  i .  Nitrate  of  barytes  and  of 
filver  ;  2.  By  all  the  falts  whofe  bafe  is  lime  ■,  3.  Sul- 
phate of  iron  ;  4.  Muriate  of  tin  and  ot  lead*. 

27.  Suberate  of  Potaih. 

1.  This  fait,  which  is  a  compound  of  fuberic  acid 
i\ith  potafli,  is  foniied  by  faturating  the  acid  with  the 
cryftallized  carbonate  of  the  alkali. 

2.  It  cryflallizes  in  four-fided  prifms,  which  have  un- 
equal fides.  The  tafte  is  bitter  and  faline.  It  reddens 
vegetable  blues,  and  is  very  foluble  in  water. 

3.  Expofcd  to  heat,  it  fwells  up  ar.d  melts  ;  the 
acid  is  diflipated,  and  the  potafli  remains  behind.  It 
is  decompofed  by  the  mineral  acids,  which  combining 
with  the  potafli,  precipitate  the  fuberic  acid.  It  is  de- 
compofed alfo  by  barytes,  by  all  the  metallic  falts,  by 
fltlphate  and  phoiphate  of  alumina,  by  the  nitrates  aiid 
muriates  of  lime  and  of  alumina  f . 

28.  Mellate  of  Potaih. 

The  mellitic  acid  combines  v.ith  potaih,  and  forms 
this  fait,  which  is  fully  faturated  with  the  acid,  and  in 
this  ftate  it  cryflallizes  in  long  prilms  \  but  with  an  ad- 
ditional portion  of  acid,  an  acidulous  mellate,  or  fuper- 
mcllate,  is  formed.  'I'his  fait,  as  Vauquelin  obferves, 
alfo  cryflallizes ;  but  the  properties  of  thefe  falts  have 
not  been  much  examined  \. 

29.   Laftate  of  Potafli. 

This  fait  is  only  known  as  being  deliquefcent,  and 
foluble  in  alcohol. 

30.  PrufTiate  of  Potafli. 

The  compound  of  pruflic  acid  and  potafli,  is  formed 
by  dillolving  the  alkali  in  the  acid.  The  fait  is  very 
ioluble  in  water,  produces  a  green  colour  on  vegetable 
blues,  and,  with  the  application  of  a  moderate  heat,  it 
is  decompofed. 

31.  Sebate  of  Potaih. 

This  fait  has  been  little  examined.  According  to 
the  experiments  of  Thenard,  it  has  little  tafte,  is  not 
affefled  by  expofure  to  the  air,  and  is  decompoled  by 
the  fulpliuric,  nitric,  and  muriatic  acids  :  the  lolution, 
if  it  be  concentrated,  becoming  folid  on  the  addition 
of  the  ,acid  from  the  cryftallization  of  the  febacic 
acid  II . 

32.  Urate  of  Potafli. 

This  compound  of  the  uric  acid  M-ilh  potafli,  is  form- 
ed by  triturating  the  acid  with  the  alkali.  The  mix- 
ture alTumcs  the  form  of  a  faponaceous  pafle,  which  is 
^■ery  foluble  in  Tvater,  \\licn  there  is  an  cxcefs  of  the 
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alkali,    but  lefs  fo  when  the  acid  is  faturatcJ.     This   Soda,&.c. 
fait  has  little  tafte  ;  wheii  neutralized  is  not  very  foluble         " 
in  water,  and  feems  little  difpofed  to  cryftallize.     It  is  ,    ""■"'';' 
decompofed  by  the  muriatic  acid  *. 


Chim.  X. 
p.  Jil. 


IV.  Compounds  of  Potafli  with  Inflammable  Sub- 

ftanccs.  j^j. 

1.  Potafli  is  very  foluble  in  alcohol.  The  folution  ^'co^°'' 
aflumes  a  red  colour,  and  becomes  acrid.  It  is  by  a 
folution  of  potafli  in  alcohol,  that  the  former  is  obtain- 
ed in  a  ftate  of  purity  ;  for  the  alcohol  diiVolves  the 
potafli,  while  other  fubllances  are  depofited.  By  the 
application  of  heat  to  this  folution,  there  is  a  partial 
decompolition  of  the  alcohol. 

2.  Ether  has  no  perceptible  aflion  on  potafli.  jotfi 

3.  Potafli   readily  enters   into  combination  with  the  Fixed  oils, 
fixed  oils,  but  particularly  with  that  clafs  of  them  de- 
nominated fat  oils  ;  and  forms  with  them  very  import- 
ant compounds,  nam.ely,  foaps.     The  compound  with 

potafli  and  the  fat  oils  is  's.foft  foap.  ^^^. 

4.  Potafli   alfo  enters  into  combination  with  the  vo-  Volatile, 
latile  oils,  but  in  very  fmall  proportion,  which  likewile 
forms  a  fpecies  of  foap. 


Sect.  II.   Of  Soda  and  its  Combinations. 


loiS 


1.  Soda,  the  other  fixed   alkali,  has  been  diftinguifli- Names, 
ed  by  a  great  number  of  difterent  names.      It   was  cal- 
led fojfil  or  mineral  alkali,  becaule  it  was  fuppoied  that 

it  only  exifted  in  the  mineral  kingdom.  It  is  the  iub- 
ftance  which  is  mentioned  in  Scripture  as  a  detergent, 
under  the  name  of  nttre.  loip 

2.  This  alkali  exifts  in  great  abimdance  in  different  Found  in 
parts  of  the  earth,  and  particularly  on  the  furface  of '^^  '°''' 
the  foil  in  Egypt,  where  it  is  diftinguilhed  by  the  name 

of  natron.  It  is  alfo  found  on  the  walls  of  caves  and 
places  under  ground,  and  old  edifices.  1820 

But  the  foda  of  commerce  is  generally  obtained  from  9'''^'"'^'* 
different  fpecies  of  plants  which  grow  on  the  fea-fliore  ; '™'"  plants 
and  as  it  is  prepared  from  them,  it  has  received  dif- 
ferent n;mies  in  different  countries.  The  falfola  foda 
yields  this  alkali  in  greateft  abundance.  This  plant 
is  called  barilla  in  the  Spanifli  language,  and  from  this 
the  foda  which  is  prepared  on  the  ftiores  of  that  country, 
has  been  called  barilla  ajbes.  For  the  purpofesof 
commerce  alio,  foda  is  prepared  in  great  quantities 
from  the  aflies  of  another  tribe  of  marine  plants,  namely 
the  algce,  and  particularly  from  the  fuci,  all  of  which 
yield  it  in  greater  or  lefs  proportion.  As  it  is  prepar- 
ed from  thefe  plants,  it  is  known  in  France  by  the 
name  of  varcc,  and  in  Britain  by  the  name  of  kelp. 
Soda  exifls  in  great  abundance  in  the  ivaters  of  the 
ocean.  'I'here  it  is  in  combination  with  the  muriatic 
acid,  forming  the  well-knoivn    compound    of   common 

3.  In  many  01  tneir  properties    loda  and  potaih  ap- p;fH  ^i- 
proach  very  near  to  each  other.     They  were  according-  ftinguiflied 
ly  confidered  as  the  fame  alkali,  till,    towards  the  mid- 'fo™  pot- 
dle  of  the  18th  century,  by  the  experiments  of  Duha- 

mel.  Pott,  and  Margraff,  they  were  diftinflly  charac- 
terifed,  and  the  properties  of  each  fully  afcertained.  lojt 

4.  The  foda  of  commerce  is  in  very  different  degrees  Purificiu 
of  puritv,    according    to  the   care   and  attention  witK"°°' 
which   it  is  prepared,  and  the  purpofes   for  which  it  is 
intended.     To  have  it  perfcflly  pure,  it  muft  be  fub- 

jefted 
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jcfted  to  a  fimilar  procefs  ivitli  thofe  which  have  been 
alrendy  detailed  for  the  purification  of  potafli  ;  and 
by  means  of  thefe  procefles  it  may  be  procuied  in  a  fo- 
lid  and  cryftalline  form. 

5.  Wlien  foda  is  in  a  ftate  of  purity,  it  is  ufually  In 
the  form  of  folid  jilates,  of  a  grayilh  wlilte  colour, 
and  the  talle  exadly  fnnilar  to  that  of  potafli.  It  is 
alfo  extremely  caullic  and  corroiive.  By  How  evapo- 
ration from  a  folution  in  alcohol,  it  alfumes  the  form 
of  prifmatic  cryftals  ;  but  thefe,  when  expofcd  to  the  air, 
very  loon  elilorefce,  and  f.iil  to  pov/der.  Soda  changes 
the  blue  colour  of  vegetables  to  green.  Its  fpeciiic 
gravity  is  1.336.  V^lien  it  is«xpofed  to  heat,  it  fof- 
tens,  and  readily  melts.  It  liquefies  by  the  aftion  of 
heat  like  an  oily  matter,  and  when  it  becomes  red-hot, 
boils,  and  is  reduced  to  vapour,  which  is  the  ioda  un- 
changed, extremely  acrid,  and  corroding  the  fkin 
when  it  comes  in  contaft  with  it. 

6.  When  expofed  to  the  air,  it  firfl  becomes  moiit 
and  foft,  by  abforbing  water  and  carbonic  acid  ■,  but 
when  the  air  becomes  dry,  it  efllorefces  and  falls  into 
a  powder  ;  and  in  this  reipeft  is  fuiliciently  dillingiiifhed 
from  potalli.  Soda  has  a  very  great  affinity  for  water. 
When  the  dry  alkali  is  moillened  with  water,  it  is  ab- 
forbed,  and  becomes  folid,  \vith  the  extrication  of  ca- 
lofic.  When  more  water  is  added,  it  diffolves,  and  al- 
fo gives  out  heat,  and  a  peculiar  odour,  which  is  no 
doubt  owing  to  a  portion  of  th«  alkali  raifed  in  the 
(late  of  vapour  along  with  the  water. 

7.  Soda,  as  well  as  potalli,  is  to  be  confidered  as  a 
(imple  fubllance  ;  for  no  attempt  which  has  yet  been  made 
to  decompofe  it  has  fucceeded.  Supported  by  certain 
analogies,  Fourcroy  is  of  opinion  that  foda  is  a  com- 
pound of  magnefia  and  azote  ;  and  he  thinks  this 
conjefture  derives  fome  degree  of  prolaablllty  from  the 
conftancy  with  which  magnefia  accompanies  foda  in  the 
waters,  and  different  compounds,  of  -ivhlch  this  alkali 
makes  a  part ;  efpecially  in  animal  matters  and  marine 
produ'illons.  Vauquelin,  he  obfcrves,  has  detefted 
magnefia   in  confiderable  abundance  in  the  aflies-of  the 

falfofa  foda  ;  and  the  fame  earth  is  always  obtained  in 
great  quantity  during  the  procefs  for  the  extraftion 
and  purification  of  foda. 

8.  The  affinities  of  foda  are  the  fame  ivith  thofe  of 
potalh. 

9.  Soda  is  employed  for  many  fimilar  purpofes  as 
potafli.  On  account  of  fome  of  its  qualities,  it  is  pre- 
ferred to  potalh  in  many  manufadlures,  becaufe  it  is 
lefs  acrid  and  corrofive,  and  is  therefore  lefs  apt  to  de- 
rtroy  the  texture  of  aiiimal  and  vegetable  matters  to 
which  it  is  applied. 

I.  Aflion  of  Phofphorus  on  Soda. 

Soda  fcarcelv  enters  into  combination  -ivith  phofpho- 
rus. There  is  no  phofphuret  formed  either  by  the  dry 
or  humid  way  ;  but  when  phofphorus  is  boiled  with  a 
pure  folution  of  foda,  phofphorated  hydrogen  gas  is 
evolved  in  the  fame  way  as  when  it  is  treated  with  pot- 
afli. 

II.  Aflion  of  Sulphur  on  Soda. 
1029                            .  ,  .  . 

Su'phur.  Soda  readily  combines  with  fulphur  by  fimple  tritu- 

ration, by  fufipn,  and  by  the  humid  way.  In  the  two 
firll  cafes,  there  is  formed  a  fulphuret  of  foda,  v.hic^i 
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may  be  decompofed    by  heat,  and  by  the  acids,  and  Soda,  &c- 

which  dccompofcs  water  in   the  fame  way  as  the  ful-  •> 

phuret  of  potalh.  Ey  the  humid  way  there  Is  formed 
a  hydrogenated  fulphuret  of  foda,  which  has  an  ex- 
tremely fetid  odour,  and  emits,  by  the  aftion  of  the 
acids  which  decompofe  it,  fulphuraled  hydrogen  gas. 

Hydrofulphuret  of  Soda. 

This  may  be  prepared  in  the  fame  way  as  the  hydro- 
fulphuret of  potaih.  It  forms  a  cryftallized  fait  in  the 
fhape  of  four-fided  prifms,  terminated  by  quadran- 
gular pyramids.  The  cryllals  are  colourlels,  inodor- 
ous, and  very  foluble  in  water.  When  this  ialt  is  ex- 
poled  to  the  air,  it  deliqueices,  and  becomes  of  a  green 
colour.  It  is  decompofed  by  the  aiSIon  of  acids.  So- 
da, it  would  appear,  has  lefs  affinity  for  fulphur  and  ful 
phuratcd  hydrogen,  than  potafh. 

III.  Compounds  of  Soda  with  the  Acids. 

I.  Sulphate  of  Soda. 

1.  This  fait,  which  is  a  compound  of  fulphuric  acid 
and   I'oda,  is  well  kno%\m  under  the  name  of  Glauber''s 

fait,  from  the  name  of    Glauber,  a  German  chcmilt, 
who  difcovered    it,  in  examining  the  refiduum  of  the 
decompofition  of  common  fait  by   means  of  fulphuric 
acid.      It  has  alfo  been  called    the  admirahle  fait    ?/'Kames- 
Glauber,  vhriolated  mineral  alkali,  and  vitriol  of  foda.        1031 

2.  This  fait   may  be   obtained  by  the  direft  combl-  Piepara- 
nation  of  fulphuric  acid  and  foda.     But  it  is  more  com-  "°"' 
monly  prepared  by  the  decompofition  of  muriate  of  fo- 
da or  fea  fait,  by  means  of  fulphuric   acid.     The  folu- 
tion is  then  to  be  filtered,  purified  and  cryftalllzed  in 

the  ufual  way. 

3.  It  cr)-lialllzes  by  flow  evaporation,  in  tranfparent,      ^°'i\ 
fix-fided  prifms,  terminated  by  two-fiJed  lummits  ;  but 

the  cryrtals  are  feldora  regular,  and  the  fides  of  the  * -f ""• ''" 
prifms    are    furrowed.     The  tafie   is  cool,    bitter,  and      '".' 

-  •         •  .\XVlll    p.  1 2» 

naufeous.      The  fpeciric  gravity  is  1.4457  *.  1033' 

4.  When  it  is  expofed  to  the  air,  efpecially  when  a  rtion  of 
the  air  is  dry,  it  efHorefces,  which  is  owing  to  the  efcape  air- 

of  the  water  of  cryflallization.  It  lofes  about  0.3  of 
its  %veight.  It  is  very  foluble  in  cold  ^vater,  and  it 
requires  only  fths  of  its  weight  of  boiling  water.  ,j,.^ 

5.  When  it  is  expofed  to  heat,  it  melts,  on  account  Of  heat* 
of  the  great  quantity  of  water  of  crylfallization  which 

it  contains,  and  this  is  called  the  aqueous  fufon.  Af- 
terwards it  dries,  when  the  water  is  evaporated.  It 
lofes  about  .58  of  its  weight.  To  melt  it  afterwards, 
it  muft  be  expofed  to  a  red  heat  long  continued,  which 
is  called  the  igneous  fufion.  After  it  is  cooled,  it  i.s 
found  to  have  fuffered  no  change.  When  water  is  ad- 
ded,  it  returns  to  its  former  ftate. 

6.  It  Is   decompofed   by  means  of  charcoal,   which      ( 

at  a  red  heat  converts  it  into  fulphuret  of  foda,  by  de-  103 !;• 
pri\-ing  the  acid  of  its  oxygen.  The  component  parts  Compoii. 
of  this  fait,  according  to  Bergman,  are  tion. 


Acid 

27 

Soda 

I? 

Water 

■5B 

Eitt 


C     H     E     M 

But  accor3ing  to  Mr  Kirwan,  it  is  compofed  of 
Cryftallized.      Dried  at  700°. 

^  ..v.^  23.52  .  56 
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18.48 
58 

100.00 


44 
o 
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It  IS  decompofed  by  barytes ;  and  by  potafh,  but  lefs 
powerfully.  Lime  and  ftrontites  are  alfo  capable  of 
producing  a  partial  decompofition  in  the  humid  way, 
and  in  contaft  with  the  air. 

7.  This  fait  is  a  good  deal  employed  in  medicine,  as  a 
purgative  ;  in  chemillry,  for  the  purpofe  of  decompofing 
other  fubftances;  and  in  the  arts,  for  the  extraftion  of  foda, 

2.  Sulphite  of  Soda. 

1.  This  fait,  which  is  a  compound  of  fulphurous 
acid  and  foda,  was  firft  taken  notice  of  by  Berthollet. 
It  is  prepared  by  paffing  fulphurous  acid  gas  into  a  fa- 
turated  folution  of  carbonate  of  foda.  The  tulphlte  of 
foda  is  precipitated  at  firfl,  in  a  confufed  mafs  of  very 
fmall  cryftals,  which  are  re-diflblved  in  warm  water, 
and  cryftallize  again  on  cooling. 

2.  The  cryftals  of  fulphite  of  foda  are  in  four-fided 
prifms,  two  broad,  and  two  narrow,  terminated  by  two- 
fided  fummits.  They  are  perfecSly  tranfparent.  The 
tafte  is  cool  and  fulphureous.  The  fpecific  gravity  is 
2.9566. 

3.  Expofed  to  the  air,  it  efflorefces,  and  the  pow- 
der formed  on  the  furface  is  converted  into  a  fulphate. 
It  is  extremely  foluble  in  water.  Boiling  water  takes 
up  mors  than  its  own  weight.  It  cryftallizes  again 
on  cooling,  but  fometimes  the  folution  is  formed  into  a 
fingle  mafs  when  it  is  expofed  to  the  air  ;  and  if  quick- 
ly cooled  with  agitation,  it  affords  nothing  but  needle- 
formed  cryftals.  This  folution  expofed  to  the  air  is 
converted  into  the  fulphate. 

4.  This  fait  readily  undergoes  the  aqueous  fufion  ;  if 
the  heat  be  increafed,  a  portion  of  lulphur  is  driven 
off,  and  it  Is  converted  into  a  fulphate. 

5.  It  is  decompofed  by  means  of  the  acids,  which  dif- 
engage  the  fulphurous  acid  in  the  ftate  of  gas.  The 
oxymuriatic  acid  gas  brought  into  contaft  with  a  folu- 
tion of  this  fait  in  water,  inllantly  converts  it  into  ful- 
phate. It  is  decompofed  by  barytes,  lime  and  potadi  ; 
by  the  fulphates  of  lime,  of  ammonia,  and  of  mag- 
nefia. 

6.  The  component  parts  of  this  fait  have  been  found 
by  analyfis  to  be, 
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It  has  not  been  applied  to  any  ufe. 

3.  Nitrate  of  Soda. 

1.  This  compound  of  nitric  acid  and  foda  was 
formerly  known  by  the  name  of  cubic  nitre,  and  rhom- 
boidal  nitre.  It  is  prepared  by  the  direft  combination 
of  the  acid  with  the  alkali  j  or  by  decompofing  the 
muriate  or  carbonate  of  foda  by  nitric  acid. 

2.  It  cryftailizes  in  the  form  of  rhomboids  and  prifms. 

1 
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The  tafte  is  cooling,  but  more  bitter  than  that  of  the  Soda,  fee 
nitrate  of  potalh.  • 

3.  The  fpecific  gravity  is  2.0964.  E.xpofed  to  the 
air,  it  attrafts  moillure  in  a  llight  degree.  It  is  foluble 
in  three  parts  of  cold  water,  and  in  lefs  than  its  own 
weight  of  boiling  water.  1044 

4.  When  it  is  thrown  on  red-hot  coals,  it  decrepitates  He  at. 
(lightly ;  it  is  not  fo  fufible  as  nitre,  but  it  is  alfo  de- 
compofed, and   gives  out  oxygen  gas  mixed  with  azotic 
gas. 

5.  In  its  decompofitlons  it  is  fimilar  to  the  nitrate  of  ' 
potafli.       It  detonates,  however,    lefs  powerfully   with 
combuftible  bodies,  and  burns  them  with  lefs  facility, 
It  is  decompol'ed  by  barytes  and  potaih.                                 j^, . 

6.  The   proportions  of  its  conllituent  parts  are,  ac-Compofi- 
cording  to  Bergman,  ''""• 

Acid  43 

Soda  3  2 

Water       25 


According  to  Mr  Kirwan 
Dried  in  a  heat  of  400°. 
Acid          53.21 
Soda          40.58 
Water         6.21 

After  being  ignited- 

57-55 
42-34 
00.00 

^ 

100.00 
4.  Nitrite 

99.89  f . 
of  Soda. 

*  Nlchol. 
your.  iii> 
p.  Jij. 

IC45 


Chemills  are  not  acquainted  with  the  properties  of 
this  fait,  although  it  is  known  to'be  formed  after  the 
partial  decompofition  of  nitrate  of  foda  by  means  of 
heat. 

5.  Muriate  of  Soda. 

1.  The  muriate  of   foda,  which  is  a  compound   ofcomicoii 
muriatic  acid  and  foda,  of  all  the  other  falls,  from  its  fait, 
great  abundance  in  nature,  and  its  valuable  ufes,  was 

the  earlieft  known  under  the  name  of  fa/t.  It  has  been  1C47 
diftineuiftied  by  the  names  oi  common  fait,  hitchen  falt,^^^^^- 
feafa/t,  ^TiA  iomtuxaesfal  gem,  or  rock  fa  Jt.  ^^^ 

2.  This  fait,  which  is  found  in  fuch  abundance  in  Abundant 
nature,  is  never  formed  by  art.  In  fome  parts  of  the  in  nacure. 
world  it  exifts  in  the  bowels  of  the  earth  in  large  maf- 

fes,  from  whence  it  is  dug  out,  and  fimply  reduced  to 
powder,  to  be  applied  to  ufe.  But  to  obtain  it  from  the 
waters  of  the  ocean,  in  which  it  exilts  in  different  propor- 
tion, according  to  the  temperature,  the  climate,  and  other 
circumftances,  it  mud  be  extracted  by  evaporation, 
which  is  effefled  by  different  proceffes,  according  to 
the  ftrength  of  the  folution,  and  the  art  of  the  raanu- 
fa61urer.  In  fome  parts  of  the  world,  all  that  is  done 
is  to  colleft  the  fait  as  it  forms  on  the  Ihorcs  of  the  fea, 
or  on  the  rocks,  by  the  evaporation  of  the  water ;  but, 
in  general,  fome  art  is  neceffary,  even  when  the  fait  is 
obtained  by  fpontaneous  evaporation.  On  the  coa'ls 
of  France,  Spain,  Portugal,  and  the  fliores  of  the  Me- 
diterranean, the  fea  water  is  admitted  into  ponds  du- 
ring the  flowing  of  the  tide,  and  its  return  is  pre- 
vented by  flulces,  which  are  ftiut.  It  is  then  evapo- 
rated by  the  heat  of  the  fun  ;  and,  as  this  evaporation 
is  gradual  and  flow,  the  fait  cryftallizes  in  large 
cubes,  and  it  is  kno«-n  in  commerce  by  the  name  of 
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Sc(i»,  Sic.  hay  fait,  from  the  ch-curaftance  of  its  having  been  form- 
ed  in  creeks  and  bays  of  the  fea. 

3.  But  as  this  procefs  can  only  be  followed  in  thofe 
climates  whert  there  is  a  fufficient  degree  of  tempera- 
ture to  promote  the  evaporation  fpeedily ;  artificial 
heat  is  generally  employed  in  the  manufaflure  of  fait. 
Sometimes  the  water  is  received  in  large  ponds  or  Hat 
I'eilels,  where  it  is  allowed  to  evaporate  for  fome  time 
in  the  open  air.  It  is  afterwards  boiled  in  flat  iron 
pans  ;  and,  during  the  boiling,  the  impurities  which  rife 
to  the  furface  are  removed.  When  the  water  is  fulR- 
ciently  concentrated  by  the  evaporation,  a  pellicle  forms 
on  the  furface,  which  is  the  crylfallization  of  the  fait. 
This  falls  to  the  bottom,  and  another  pellicle  forms, 
till  the  wliole  of  the  fait  is  cryftallized.  The  purity 
of  the  fait  and  the  fize  of  the  cryftals  depend  on  the 
flow  evaporation  ;  and  hence  it  is,  that  the  pureft  fait, 
as  it  Ls  manufadured  it  Britain,  is  that  which  is  called 
Sunday  fait.  This  is  obtained  from  the  laft  quantity  of 
■(vater  %vhich  is  boiled  on  the  Saturday  night  ;  and,  as  it 
has  time  to  cool  flowly,  the  evaporation  is  more  gradual, 
and  the  cryilals  are  purer  and  larger. 

4.  But  in  this  Hate  the  muriate  of  foda  is  far  from 
being  pure.  A  very  ingenious  method  has  been  pro- 
poled  for  the  purification  of  fea  fait  by  Lord  Dundon- 
ald.  The  falts  with  which  common  fait  is  impregnated, 
are  more  foluble  in  water  than  the  fait  itielf,  and  they 
diflblve  in  much  greater  proportion  in  hot  than  in  cold 
water.  But  common  fait  is  nearly  equally  foluble  in 
both.  On  this  principle,  therefore,  the  procefs  pro- 
ceeds ;  A  quantity  of  fait  to  be  purified  is  put  into  a 
conical  veflel  or  baflcet,  which  is  flightly  rtopped  at 
the  apex,  fo  that  the  water  may  pafs  through.  A  fa- 
turated  lolution  of  common  fait  is  then  prepared.  This 
folution  of  fait  is  poured  boiling  hot  over  the  fait  in 
the  balket.  It  can  diflolve  none  of  the  common  fait 
in  the  bafket,  becaufe  it  is  already  faturated  ;  but,  as 
it  paiTes  through,  it  dilTolves  the  other  falts,  and  carries 
them  along  ^\-ith  it.  It  was  found  by  experiment,  that 
a  faturated  folution  of  lib.  of  common  fait  poured  up- 
on lolbs.  removes  about  yths  of  all  the  foreign  falts  with 
which  it  is  impregnated. 

5.  But,  even  after  this  procefs,  the  fait  is  not  per- 
feflly  pure  for  the  purpofes  of  cheraiftry.  For  this 
purpofe  it  may  be  diflblved  in  four  parts  of  cold  wa- 
ter. Filter  the  folution,  to  feparate  any  fubflances 
with  which  it  is  mixed.  Pour  into  it  Ibme  drops  of  a 
folution  of  foda,  till  no  farther  precipitate  is  obferved. 
The  Piuid  is  then  to  be  evaporated,  and  the  fait,  as  it 
forms  on  the  furface  in  fmall  cubical  cryftals,  m^ay  be 
extrafted  -,  or  it  may  be  obtained  in  larger  cryftals  by 
flow  evaporation. 

It  may  alfo  be  purified,  by  dropping  into  a  folution 
of  common  fait,  a  folution  of  muriate  of  barytes,  and 
then  of  carbonate  of  foda,  as  long  as  any  precipitate  is 
foiTned.  The  liquid  may  then  be  filtered  and  evapora- 
ted, till  the  folution  cryftallizes. 

6.  The  muriate  of  foda  cryftallizes  in  perfeft  cubes  ; 
but  from  thefe  there  are  feveral  deviations  in  the  form 
of  its  cryftals.  Sometimes  the  angles  of  the  cubes  are 
truncated  ;  fometimes  they  are  in  the  form  of  oftahe- 
drons  ;  which  is  the  cafe  when  common  fait  is  diflbl- 
ved in  human  nrine,  and  allowed  to  evaporate  fponta- 
neoully.  But  the  j>rimitive  form  of  the  cryftal,  as  well 
9S  of  the   integrant    particle,    according  to   Hauy,  is 
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is  that  which  is  projjcrly  called  fall,  with  which  all 
fimilar  taftes  are  compared.  The  fpecific  gravity  i^s 
2.120.  ,053 

7.  It  undergoes  no  change   by  expofure   to  the    air.  At'^ion  of 
Common    fait   attratls  moiliurc  from   the  .itmofphere  }  ^^'' 

but  this  is  owing  to    an    impregnation  of    other  falts 

which    are   deliquefcent.     Thi-le   lalts    are    muriate  of 

magnefia,  fulphate   of  magnclia,  and  fu'.phatc  of  lime. 

It   is   from  thefe  that  it  is  to   be  jmrihed  by  the  pro-      1054 

celTes,  which   have  been  defcribed  above.      It  is  Iblu-  •'"'1  v/aler 

ble  in  little  more  than   2^   times  its  Weight  of  water , 

and   it  is  almolt  equally  foluble  in  hot  and  cold  »va- 

ter. 

8.  When  it  is  expofed  to  a  ftrong  heat,  it  decrepi- 
tates and  gives  out  its  water  of  cryftallization.  It 
melts  in  a  red  heat,  and  rifes  in  the  air  in  the  ftate  of 
white  vapour  ;  but  it  is  unchanged  ;  for  if  this  vapour 
be  collected  by  condenfing  it  in  the  cold,  it  is  found  to 
polfefs  all  the  properties  of  common  fait. 

9.  The   muriate  of  foda   is  decompofed  readily  by  Dfcompofi. 
fulphuric  acid,  as  well  as  by  feveral  ether   acids  which  tion. 
have  a  ftronger   attradion  for  its  bafe  than  the  muri- 
atic acid  ;  or   by    the  aid  of  double   affinity,  when  an 

acid  is  in  combination  with  a  bafe,  which  at  the  fame  IC5S 
time  afls  on  the  muriatic  acid.  It  is  by  means  of  the  .y  fujP''"- 
fulphuric  acid  that  the  chemift  procures  muriatic  acid  ""^  ^  ' 
from  the  muriate  of  foda.  Sometimes  the  fait  is  de- 
compoled  by  the  fame  acid  to  obtain  the  foda.  The 
fulphuric  acid  combines  with  the  foda,  and  forms  ful- 
phate of  foda,  ivhile  the  muriatic  acid  is  difengaged, 
and  that  it  may  not  be  loft,  it  is  conveyed  into  a  leaden 
chamber,  which  contains  a  folution  of  ammoniac,  where 
it  forms  fal  ammoniac.  The  lulphate  of  foda  is  ex- 
pofed to  ftrong  heat  in  a  furnace,  to  drain  oft"  any 
portion  of  fulphuric  acid  that  it  mav  contain.  It  is 
then  mixed  with  its  o>ni  weight  of  chalk,  and  half  its 
weight  of  charcoal  in  powder.  The  mixture  is  ftrong- 
ly  heated  in  a  reverberatory  furnace,  and  occafionally 
ftirred  to  permit  the  efcape  of  gas  and  iulphur  which 
fly  off.  When  the  mafs  cools,  it  becomes  folid  and 
black.  The  charcoal  in  decompofing  the  fulphuric 
acid  of  the  fulphate  of  foda,  fets  the  fulphur  free, 
which  combines  with  the  lime  of  the  carbonate  of  lime, 
and  is  partly  fublimed  ;  \vhile  a  part  of  the  carbonic 
acid  combines  with  the  foda  ;  fo  that  the  produft  is  a 
mixture  of  carbonate  ot  foda,  of  lime  and  charcoal,  ana- 
logous to  the  foda  of  commerce.  In  this  way  0.58  of 
crude  foda  may  be  extracted.  Other  acids,  as  well  a^ 
the  fulphuric,  fuch  as  the  acetic,  the  phofphoric,  and 
boracic,  have  been  propofed  to  be  employed  with  the 
fame  view  j  or  indeed,  any  acid  which  has  a  ftronger 
affinity  for  the  foda  than  the  muriatic  acid,  and  is  not 
decompofed  with  much  difficulty. 

10.  But  thefe  proceffes  are  not  fufticiently  economi- 
cal to  anfwer  the  purpofes  of  the  manufafturer  :  Other 
procefl'es  have,  therefore,  been  propofed  and  tried  with 
the  fame  view  ;  but  fcarcely  any  has  fucceeded.  This 
fait  is  very  readily  decompofed  by  barytes  or  potaffi, 
which  combines  ^vith  the  muriatic  acid,  and  fets  the 
foda  free  ;  but  the  expence.  of  preparing  thefe  fubftaucc* 
far  exceeds  the  price  of  the  foda  in  the  market,   fo  that 

they  canfiOt  be  employed  to  advantage.  iq^^ 

It  has  been  propofed  to  decompofe  fea  fait  by  meansBylim« 
of    lime,    for    obtaining    the  foda.     Soda  is  feparated 
4  C  frcm 
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from  the  acid  by  mixing  the  common  fait  vnth  lime, 
in  the  form  of  parte,  and  by  expcfing  it  to  moillure. 
In  a  fhort  time  the  foda  appears  on  the  furface  in  the 
flate  of  efflorefcence.  Schcele,  it  is  obferved  by  Ber- 
tholkt,  was  the  firft  who  noticed  the  decompofition  of 
the  muriate  of  foda  by  means  of  lime.  He  explains 
this  decompolition  by  fliowin^,  that  lime  afts  on  falts 
with  fixed  alkaline  bafes.  It  decompofes  a  finall  part 
of  the  muriate  of  foda,  with  which  it  is  in  contaft,  and 
the  foda  eliminated  by  this  means,  combines  with  the 
carbonic  acid  of  the  atmofphere.  The  carbonate  of 
foda  efflorefces,  fo  that  it  oppofes  all  refiftance  to  the 
aftion  of  the  lime,  and  the  decompofition  of  the  muri- 
ate of  foda  continues  until  it  is  impeded  by  the  quan- 
tity of  muriate  of  lime  formed.  It  is  in  this  way  that 
the  fame  philofopher  accounts  for  the  formation  of  fo- 
da in  the  foil  of  Egypt.  The  circumllances  neceffary 
for  this  are,  J  ft,  A  fand  containing  a  great  quantity 
of  earhonatc  of  lime  ;  2d,  molfture  •,  and  3d,  muriate 
of  foda  :  and  thefe  circumftanccs  are  fovmd  to  exift  in 
thofe  places  \vhere  there  is  an  abundant  produftion  of 
foda*.  A  manufaflory  for  the  purpofe  of  extrafting 
foda  from  fea  fait,  by  means  of  lime,  was  eftablilhed  in 
France  by  Guyton. 

1 1 .  Common  fait  is  decompofed  for  the  purpofe  of 
obtaining  the  foda,  by  means  of  litharge.  In  a  mix- 
ture of  four  parts  of  litharge,  and  one  of  fea  fait,  with  a 
little  water,  in  the  courfe  of  a  few  hours,  a  decompofi- 
tion of  the  fait  is  effeded.  The  muriatic  acid  of  the 
fait  combines  with  the  lead,  and  is  precipitated  ;  while 
the  foda  remains  in  the  folution,  from  which  it  may  be 
feparated  by  filtration  and  evaporation. 

It  has  been  found  too,  that  fea  fait  may  be  decom- 
pofed by  other  metallic  fubllances.  Scheele  obferved, 
that  iron  produced  this  eileft.  By  dipping  a  plate  of 
iron  in  a  folution  of  fait,  and  expofing  it  in  a  moift 
place,  it  was  incrufted  with  foda.  From  other  experi- 
ments it  appears,  that  this  decompofition  may  be  ef- 
feiSed  by  means  of  copper  and  zinc. 

12.  Muriate  of  foda,  according  to  Bergman,  is  com- 
■pofed  of 

Acid  52 
Soda  42 
Water       6 


100 

According  to  Kirwan,  when  dried  in  the  tempera- 
ture of  80*,  it  is  compofed  of 


Acid 
Soda 
Water 


io6i 

tnis. 


38.88 
8.19 

100.00 


13.  Common  fait  may  be  regarded  almoft  as  a  ne- 
ceffary of  life.  It  is  the  mofl  ufeful  of  all  fubftances 
for  the  prefervation  of  animal  matters  which  are  in- 
tended for  food.  It  is  probable  that  it  is  highly  ufe- 
ful, not  merely  as  a  feafoning  for  food,  of  which  it  is 
•ne  of  the  moil  agreeable,  but  alfo  to  promote  its  di- 
geltion.  It  is  alfo  employed  in  many  arts,  as  in  me- 
tallurg)',  in  dyeing,    and  in  the  enamelling  of  ftone- 


6.  Hypero.xy muriate  of  Soda. 
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1.  This  fait  is  prepared  in   the  fame  manner  as  the      '°*' 
con.liiuation   of  this  acid  with  potalh.      It  is,  however,-  ^''*'*' 
ditlicult  to  obtain  it  pure,   as  it  has  nearly  the  fame  de- 
gree of  folubility   in  water  as  the  muriate  of  foda.     It 

is  foluble  in  three  parts  of  cold  and  lefs  of  warm  water. 
It  is  alfo  foluble  in  alcohol,  and  it  feems  to  communi- 
cate a  greater  degree  of  folubility  10  the  muriate  of 
foda.  , 

2.  The  cryftals  of  this  fait  are  in  the   foi-m  of  cubes.  Properties, 
or  in  rhoniDoids.      It  produces  the  fenfation  of  cold  in 

the  mouth,  and  its  tafte  is  eafily  diftinguiftied  from 
muriate  of  foda.  It  is  decompofed  by  heat,  by  com- 
buftible  bodies,  a?.d  .  by  acids,  in  the  lame  manner  as 
the  hyperoxymuriatt  oi  potaih. 

3 .  This  fait  IS  compofed  of 


Hyperoxymuriatic  acid       66.Z 
Soda  29.6 

Water  4. 2 


Compuli- 
ton. 


100. 0  * 


*  PhU. 
Tranf, 
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1 .  This   fait,  which  is  a  compound   of  fluorjc    acid  Prepara- 
and  foda,  is  formed  by  faturatlng  the  acid  ^vith   tlie  al-tion. 
kali.     If  the  folution  be  evaporated  till  a  pellicle  ap- 
pears, cryftals  of  fluate  of  foda  are  obtained.  ,2^5 

2.  Thefe  cryftals  are  in  the    form    of  fmall  cubes.  Properties, 
have  a  bitter  and  aftringent  tafte,  are  not  deliquefcent, 

and  not  very  foluble  in  water.  They  decrepitate  on 
hot  charcoal,  and  melt  before  the  blow-pipe  into  a  fe- 
mitranfparent  globule. 

3.  The  concentrated  acids  difengage  the  fluoric  acid 
with  effervefcence.  This  fait  is  alfo  decompofed  by 
limewater,  barytes,  and  magnefia. 

8.  Borate  of  Soda. 

I .  This  fait,  a  compound  of  the  boracic  acid  and  fo- 
da, is  formed  by  faturating  the  acid  with  the  alkali  j 
but  nothing  is  knovm  of  its  nature  and  properties.  The 
fpecific  gravity  is  1. 1351.  But  the  combination  of  fo- 
da with  this  acid,  which  is  a  natural  produdion,  has 
been  particularly  examined. 


Suh-hwate  of  Soda,  or  Borax. 
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I.  This  fubftance  has  been  long  known;  Indeed  itHiftory, 
is  fuppofed,  that  the  ancients  were  acquainted  with  it, 
and  that  they  employed  it  for  feveral  purpofes,  imder 
the  name  of  chryfocolla  which  is  mentioned  by  Pliny. 
It  received  this  name  from  them,  it  is  fuppofed,  from 
knowing  its  property  of  foldering  gold  and  the  other 
metals.  The  name  borax  is  derived  from  fome  of  the 
oriental  languages.  Although  borax  was  the  fubjedt 
of  refearch  among  the  alchemifts  and  earlier  chemifts, 
yet  nothing  was  known  of  its  nature  and  compofidon, 
till  the  beginning  of  the  1 8th  century.  It  was  then 
decompofed  by  Homberg,  by  expofing  it  to  heat  vdth 
fulphate  of  iron.  The  acid  was  feparated  by  fublima- 
tion,  and  long  after  known  by  the  name  oi  xhe  fedative 
fait  of  Homberg.  In  1732  its  real  compoiition  was 
difcovered  by  Geoffroy.  He  obtained  the  acid  cry- 
ftallized  in  the  humid  way.     In  1748  Baron  decom- 
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pufed  borax  by  means  of  the  vegetable  acids,  and  he 
completed  the  knowledge  of  its  compoiition,  by  form, 
ing  it  with  the  acid  and  the  alkali.  Bergman  after- 
wards ihewed,  that  borax  is  a  fait  with  excefs  of  foda  ; 
and  to  be  neutralized,  it  requires  one  half  of  its  weight 
of  boracic  acid. 

2.  Borax  is  a  natural  pfodudlion  of  the  earth  in  many 
parts  of  the  world.  It  is  formed  at  the  bottom  of  fonie 
lakes  in  Perfia,  the  Mogul  territory,  in  Thibet,  in 
China  and  Japan.  It  has  been  alfo  found  in  fome 
lakes  in  Tufcany,  In  the  Eart  Indies  it  is  known  un- 
der the  name  of  tinea/,  and  in  commerce  under  that  of 
crui/e  borax.  In  this  llate  the  borax  is  in  the  form  of 
fmall,  femitranfparent,  greeniili  cryllals,  intermixed 
with  a  greafy  matter,  of  a  dirty  gray  colour,  and  of  a 
fweetilh  alkaline  tarte. 

3.  The  purification  of  borax  was  originally  in  the 
hands  of  the  Venetians;  but  it  has  fince  been  praftifed, 
and  now  almoin  exclufively,  by  the  Dutch,  Their 
procefs  is  not  exaftly  known.  Valmont-Bomare,  who 
vifited  one  of  thefe  places  in  Holland,  fays,  that  80 
parts  of  purified  borax  are  obtained  from  100  of  the 
crude  materials ;  and  to  extrad;  the  fait  completely, 
from  eight  to  twelve  folutions  and  cryftaUizations  are 
neceflary  ;  that  all  the  veffels  employed  in  the  purifi- 
cation of  this  fait,  are  either  of  lead,  or  covered  with 
lead  :  but  he  adds,  that  one  part  of  the  procefs  was 
concealed  from  him,  and  he  fufpefts  that  lime-water 
may  have  been  employed  in  this  part  of  the  procefs. 

4.  Borax,  after  being  thus  purified,  is  in  the  form  of 
comprefied  fix-fided  prifins  with  three-fided  fummits. 
The  tafte  is  fwcetifli,  and  perceptibly  alkaline.  It 
changes  the  vegetable  blues  to  a  green  colour.  The 
fpecific  gravity  is  1.742.  It  efflorefces  flightly  in  the 
air,  and  is  foluble  in  water.  Twelve  parts  of  water  of 
the  temperature  of  60°  diffolve  one  of  borax.  Six 
parts  are  only  neceflary  at  the  boiling  temperature. 

5.  When  borax  is  expofed  to  heat,  it  readily  melts. 
As  the  water  of  cryftallization  flies  off,  it  fwells  up  and 
acquires  a  greater  bulk,  and  aflumes  the  forni  of  a  por- 
ous mafs.  By  this  procefs  it  lofes  more  than  one -third 
of  its  weight,  and  in  this  Hate  it  is  called  calcined  bo- 
rax. When  it  is  expofed  to  a  red  heat,  it  is  converted 
into  a  tranfparent  glafs,  which  is  foluble  in  water. 

6.  Borax  is  decompofod  by  all  the  acids  which  have 
a  ftronger  affinity  for  the  foda.  It  is  by  means  of  the 
fulphuric  and  the  nitric  acids,  that  boracic  acid  is 
obtained  from  borax. 

7.  The  component  parts  of  borax,  according  to  Kir- 
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Boracic  acid 

Soda 

Water 


36 

47 

100 


It  is  fuppofed  that  only  five  parts  of  the  foda  are  fatu- 
rated  with  the  acid,  and  that  the  other  twelve  parts 
form  the  excefs  of  alkali  which  is  contained  in  the  fait. 
8.  Borax  is  much  employed  in  the  arts,  as  a  flux 
for  metals,  and  to  promote  the  foldering  of  the  more 
precious  metals.  It  is  alfo  employed  by  the  mineralo- 
gift  as  a  flux  for  treating  minerals  by  the  blow-pipe. 
Calcined  borax  i$  employed  in  medicine  as  an  abfor- 
bent  *. 
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9,  Phofphate  of  Soda. 
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1.  This  compound  of  pliofphoric  acid  and  foda,  wasHiftoiy. 
the    firft   difcovered   of   the  combinations  of    pholpho- 

ric  acid.  Margraaff  was  the  firft  who  extrafted  it 
from  human  urine,  then  in  combination  with  ammo- 
nia,  forming  a  triple  fait,  which  ^vas  known  by  the 
name  of  fujtble  or  microcofmic  fait,  Haupt  after- 
wards obtained  it  feparate,  and  dillinguilhed  it  by 
the  name  oi  fal  rnirabile  perlalum,  or  ■(vonderful  per- 
lated  fait,  on  account  of  its  pearl  like  colour.  At 
laft  the  younger  Rouelle  difcovered  that  foda  was  one 
of  its  conllituent  parts.  By  fome  it  was  fuppofed, 
that  the  acid  \\as  different  from  the  phofphoric,  be- 
caufe  no  phofphiuus  could  be  obtained  from  it.  To 
this  acid  Bergman  ga\c  the  name  of  perlated  acid  ; 
but  by  the  analyfis  of  Kia;  i  tli,  it  was  proved  that  this 
fait  confifts  of  phofphoric  atid  and  foda,  with  an  excefs 
of  acid. 

2.  This  fait  is  prepared  by  faturating  the  liquid  acid  Pr 
phofphate,  which  is  obtained  from  burnt  bones  by'"^"- 
means  of  the  fulphuric  acid,  with  carbonate  of  foda, 
which  muft  be  added  in  excefs.  The  carbonate  and  a 
little  phofphate  of  lime  are  precipitated  in  the  folution, 
which  mulf  be  filtered  and  evaporated  till  a  thin  pel- 
licle appears  on  the  furface.  The  phofphate  of  foda  is 
cryltallized  by  cooling.  Or  it  may  be  obtained  by 
the  direft  combination  of  phofphoric  acid  and  foda, 
which  murt  alfo  be  added  in  excefs.  lo;^ 

3.  The   phofphate   of  foda  cryftallizes  in  lengthened  ^'"P'^""'* 
rhomboids  whofe  angles  are  often  truncated,  and  fome- 

times  it  affords  rhomboidal  prifms,  and  fiveral  other 
varieties.  The  excefs  of  foda  is  neceffary,  to  make  it 
affume  a  regular  form,  and  thus  it  changes  vegetable 
blues  to  a  green.  The  fpecific  gravity  is  1.3^.  It  has 
a  fvveetilh,  faline  tafte,  fimilar  to  that  of  common  fnlt.        1077 

4.  It   efllorefces   in   the   air,   and   is   very  foluble   in  ■\<Sion  of 
water.     Four  parts  of  water  at  the  temperature  of  60°,  ■^^'■"*''' 
and  one  half  its  weigh*  of  boiling  water,  are  fufhcient 

to  diffolve  it,  ■ 

5.  The   phofphate  of  foda  expofed   to  heat,   under- Of  heat, 
goes  the  watery  fufion.     In  a  red  heat  it  melts,  and  is 
converted   on   cooling,  into  a  milky  white   glafs.     By 

the  affion  of  the  blow-pipe  on  charcoal,  it  melts  into 
a  globule  which  is  tranfparent  while  it  is  hot,  but  be- 
comes opaque  on  cooling,  and  affumes  the  polyhedral 
form  when  it  becomes  folid.  1079 

6.  The  fulphuric,  nitric,  and  muriatic  acids  decom-O^  a<^"''- 
pofe  it  partially,  and  convert  it  into  the  acidulous  phof- 
phate of  foda.  roSo 

7.  Since  the  properties  of  this  fait  were  difcovered, '^'^■* 
it  has  become  an  objedt  of  confiderable  importance,  on 
account  of  the  various  ufes  to  which  it  has  been  ap- 
plied. It  was  introduced  into  medicine  by  Dr  Pear- 
fon,  and  is  found  to  be  a  mild  laxative,  particularly 
agreeable  on  account  of  its  taffe,  as  it  may  be  taken  in 
broth,  as  a  fubftitute  for  common  fait.     It  is  employed 

by  mineralogifts  as  a  teft  for  the  fufion  of  mineral  fub- 
ftances  by  the  blow-pipe,  and  in  foldering,  as  a  cheap 
fubftitute  for  borax. 

10.  Phofphite  of  Soda. 

_  I.  This  compound  of   phofphorous  acid   and    foda, Prepara.    • 
may  be  formed   by  the  direft  utiion  of  the  acid   and  ''°"' 
4  C   3  alkali 
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alkali  in  folution  ;  and  by  evaporation  cryftals  may  be 
obtained. 

2.  This  fait  cryftallizes  fometimes  in  four-fided 
prifms  with  unequal  faces ;  fometimes  in  long  rhom- 
boids, or  in  the  form  of  feathers.  The  tafte  is  cool 
and  fweetilh.  It  efflorefces  in  the  air,  aud  is  foluble 
in  two  parts  of  cold  water,  and  little  more  foluble  in 
%varm  water ;  fo  that  it  cryftallizes  by  evaporation 
rather  than  in  cooling. 

3.  It  melts  readily  under  the  blow-pipe,  gives  out 
fine  phofphoric  light,  and  is  converted  into  a  glafs 
ivhich  continues  tranfparent  while  it  is  hot,  but  be- 
comes opaque  when  it  cools. 

4.  The  component  parts  of  this  fait  are, 

Phofphorous  acid      16.3 
Soda  23.7 

Water  60.0 

1 00.0 

5.  This  fait  is  eafily  decompofed  by  lime,  bar)'tes, 
and  magnefia.  It  decompofes  the  fulphates,  nitrates, 
and  muriates  of  lime,  of  barytes,  ftrontites,  and  mag^ 
nefia.     It  has  not  yet  been  applied  to  any  ufe. 

1 1 .  Carbonate  of  Soda. 

1 .  This  fait,  which  is  a  compound  of  carbonic  acid 
and  foda,  was  long  applied  to  various  ufes,  before  its 
nature  and  compolltion  were  known  ;  nor  was  it  per- 
fedlly  underftood  till  the  difcovery  of  Dr  Black,  which 
ihewed  the  two  ftates  in  which  the  alkali  exifts ;  in 
the  cauftic  or  pure  ftate,  and  in  the  mild  ftate,  when 
it  is  combined  with  fixed  air,  or  carbonic  acid.  The 
different  names  under  which  it  is  knovra,  have  been 
already  mentioned  in  treating  of  foda.  It  is  found  in 
great  abundance  in  Egypt,  where  it  efflorefces  on  the 
foil,  and  is  diftinguiffied  by  the  name  of  natron.  In  a 
fimilar  ftate  of  efflorefcence,  the  carbonate  of  foda  is 
found  in  fubterraneous  places,  and  the  walls  of  build- 
ings ;  but  it  is  chiefly  extrafted,  as  has  been  already 
obferved,  from  fea-plants,  efpecially  from  thofe  which 
belong  to  the  genus  oifiui. 

2.  Carbonate  of  foda  may  be  obtained  by  dlfiblving 
a  quantity  of  the  foda  of  commerce  with  three  or  four 
times  its  weight  of  pure  cold  water,  and  then  by  filter- 
ing the  liquor,  and  evaporating  till  a  flight  pellicle  is 
formed.  This  pellicle,  which  confifts  of  fmaU  cubes 
ef  common  fait,  is  to  be  removed.  The  heat  is  to  be 
continued  as  long  as  any  pellicle  is  formed,  after 
which  the  liqiud  is  fet  by  to  cool,  and  the  carbonate 
of  foda  cryftallizes. 

3.  The  form  of  the  cryftals  of  carbonate  of  foda  are 
irregular  or  rhoraboidal  oflahedrons,  formed  by  two 
quadrangular  pyramids,  truncated  near  the  bafe,  -ivhich 
exhibits  dicahedral  folids,  with  two  acute  and  two  ob- 
tufe  angles.  The  tafte  is  flightly  acrid  j  it  converts 
vegetable  blues  to  a  green  colour,  and  its  fpecific  gra- 
yity  is  1.3591. 

4.  The  carbonate  of  foda  efflorefces  very  rapidly  in 
the  air.  It  is  foluble  in  two  parts  of  cold,  and  little 
more  than  its  weight  of  boiling  water.  It  cryftallizes 
on  cooling  •,  but  to  obtain  regular  cryftals,  the  eva- 
poration rauft  be  flow  and  fpontaneous. 

t.  When  expofed  to  heat,  it  undergees  the  ivatery 
fufion,  and  if  the  heat  be  continued,  it  pafles  into  the 
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igneous  fufion.     It  is  fomewhat  more  fufible  than  the  Soda,  &c. 


carbonate  of  potafti,  which  renders  it  preferable  in  the         • 
manufaflure  of  glafs. 

6.  In  its  decompofition  by  other  fubftances,  it  is  ex- 

adlly  fimilar  to  the  carbonate  of  potafti.  tooo 

7.  The  component  parts  of  carbonate  of  foda  are  ac-compoS- 
cording  to  tion. 

Kirwan. 

Bergman.  In  cryftals.  liry. 

Carbonic  acid      16  '4  42  40.05 

Soda  20  2i.(;8  59.86 

Water  64  64.00  00.00 


100  100.00 

1 2.  Arfeniate  of  Soda. 


99.91 
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1.  This  is  the  compound  of  the  arfenic  acid  with 
foda  ;  and  when  the  acid  is  faturated  with  the  alkali, 
the  lalt  cryftallizes. 

2.  According  to  Scheele  the  form  of  the  crj'ftals  of 
this  fait  is  like  thofe  of  the  acidulous  arfeniate  of  pot- 
afti. Pelletier  obferves  that  the  arfeniate  of  foda  cry- 
ftallizes in  fi.x-fided  prifms,  terminated  by  planes  per- 
pendicular to  their  a.xis.  In  other  refpefts  it  is  fimi- 
lar to  the  arfeniate  of  potafti,  being  decompofed  by 
charcoal,  by  the  acids  and  the  earths.  With  an  ex- 
cefs  of  acid,  it  does  not  cryftallize,  but  becomes  deli- 
quefcent. 

13.  Tungftate  of  Soda. 

1 .  This  fait,    which   is    the    compound    of  tungftlc  Prepara- 
acid  and  foda,   may  be  formed  by   diflbh'ing  the  oxide  tion. 

of  tungften  in  a  folution  of  pure  foda,  or  carbonate  of 
foda.  By  evaporating  tlie  folution,  cryftals  of  tungiiate 
of  foda  are  obtained.  1092 

2.  The  cryftals  of  this  fait  are  in  the  form  of  elon- Properties, 
gated,  fix-fided  plates.     The  tafte  is  acrid  and  metallic. 

It  is  foluble  in  four  times  its  weight  of  cold  water ; 
and  boiling  water  diSslves  one  half  of  its  weight.  It 
reftores  the  colour  of  turnfole  which  has  been  redden- 
ed by  an  acid.    _  ...         1093 

3.  This  fait  is  decompofed  by  the  fulphuric,  nitric,  ^aion  of 
muriatic,  acetic,  and  oxalic  acids.     They  form  a  white  acids, 
triple  fait,  which  is  alfo  produced  by  lime  water.     The 
phofphoric  acid    produces    no  change,    and  if  the  ful- 
phuric acid   be  afterwards  added,  it  no  longer  caufes  a 
precipitate.     The  tungftate  of  foda  is  not  decompofed 

by  the  fulphate  of  potafti  or  of  magnefia.  The  muri- 
ates «f  lime  and  barytes  occafion  a  white  precipitate. 
The  folution  of  tin,  aud  all  other  metallic  folutions,  al- 
fo decompofe  it  *.  *  Jour.  A 

Minci, 

14.  Molybdate  of  Soda.  N"  19. 

p.  21. 

15.  Chromate  of  Soda. 

The  chromic  acid  combines  mth  foda,  and  forms  a 
fait,  the  ciiyftals  of  which  are  of  an  orange  colour,  but 
its  other  properties  are  unknown. 

16.  Columbate  of  Soda. 

Columbic  acid  enters  into  combination  with  fodaj 
bnt  little  is  known  of  its  properties^ 


1094 


17.  Acetate  of  Soda. 

The  cembination  of  the  acetic  acid  with  foda  wasPrepara 

formerly  tion 
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Soda,  Sec.  formerly  known  by  the  name  of  cni/la//i'zed  foliated 
'       ^r—    earth.     This  fait  is  prepared  by  faturating  the  acetic 

acid  with  carbonate  of  foda.  The  folution  is  then  fil- 
,  tered,  and  evaporated  till  a   flight  pellicle  appear  on 

the  furface  ;  and  when  it  is  fet  by  to  cool,  cryilals  are 
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depoCted. 

2.  The  cryftals  of  acetate  of  foda  are  in  the  form  of 
ftriated  prifms,  like  thofe  of  fulphate  of  foda.  It  has  a 
bitter,  pungent  tafte,  is  not  deliquefcent  in  the  air,  and 
is  folubie  in  about  three  parts  of  cold  water.  The  fpe- 
cific  gravitv  is  2.1.  When  expofed  to  heat  it  is  de- 
compofed,  being  firfl:  deprived  of  its  water  of  cryftal- 
lization.  After  diftillation,  the  refiduum  has  the  pro- 
perty of  phofphorus.  It  is  decompofed  by  barytes  and 
potalh  *. 

J  8.  Oxalate  of  Soda, 

The  oxalic  acid  is  capable  of  forming  an  acidulous 
fait  -with  foda  ;  but  when  it  is  fially  faturated,  the  oxa- 
late of  foda,  thus  formed,  is  difficult  of  cryftalKzation. 
If  two  parts  of  cryftallized  carbonate  of  foda  are  dif- 
folved  in  one  part  of  oxalic  acid,  part  of  the  oxa- 
late of  foda  is  precipitated,  and  what  remains  in 
the  folution,  being  evaporated,  affords  cryftals  in 
the  form  of  fraall  grains.  This  fait  is  more  folu- 
bie in  warm  than  in  cold  ^vater,  and  gives  a  green 
colour  to  the  fyrup  of  violets.  It  is  decompofed  by 
potalh.  In  other  refpefts  it  referables  the  oxalate  of 
potalh. 

19.  Tartrate  of  Soda. 

This  compound  of  tartaric  acid  and  foda,  is  form- 
ed by  faturating  the  acid  with  the  alkali.  The  form 
of  the  cryftals  of  this  fait  is  that  of  fine  needles. 
The  fpecific  gravity  is  1.7437.  This  fait  combines 
with  another  portion  of  acid,  and  forms  an  acidulous 
tartrate  or  fupcriartrate  of  foda,  which  is  not  more  fo- 
lubie in  uater  than  the  acidulous  tartrate  of  potafli. 

20.  Citrate  of  Soda. 

1.  This  fait,  which  is  a  compound  of  citric  acid  and 
foda,  is  formed  by  direflly  combining  the  acid  and  al- 
kaU. 

2.  It  cryftallizes  in  fix-fided  prifms  which  are  not 
terminated  by  a  pyramid.  It  has  a  faline  tafte,  efHo- 
refces  in  the  air,  and  is  folubie  in  two  parts  of  ivater. 
When  heated  it  boils  up,  fwells,  and  is  charred.  It  is 
decompofed  by  barytes  and  lime  water.  It  is  com- 
pofed  of 


Acid 
Soda 


60.7 
39-3 

1 00.0 


21.  Malate  of  Soda. 

This  falt,^  formed  of  malic  acid  and  foda,  is  deli- 
quefcent in  the  air,  and  very  folubie  in  water.  Its 
other  properties  are  unknown. 

22.  Gallate  of  S6da._ 

The  nature  of  the  compound  of  gallic  acid  with 
foda  has  not  yet  been  afcertained.  A  green  colour 
is  produced,  when  the  alkali  is  dioptinto  the  acid. 
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23.  Benzoate  of  Soda. 
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The  compound  of  benzoic  acid  with  foda,  forms  a 
fait  which  readily  cryftallizes.  It  is  deliquefcent  in 
the  air,  and  very  folubie  in  ivater.  The  tafte  is  (harp 
and  faline.  This  fait  exifts  ready  formed  in  the  urine 
of  graminivorous  animals. 

24.  Succinate  of  Soda. 

The  combination  of  fuccinic  acid  with  foda,  forms 
beautiful  tranfparent  cryftals  by  fpontaneous  eva- 
poration. The  cryftals  are  in  the  form  of  four- 
fided  prifms  with  t^vo-fided  fummits.  The  tafte  of 
this  fait  is  bitter.  It  is  not  deliquefcent  in  the  air,  and 
it  requires  about  three  times  its  weight  of  water  to  dif- 
folve  it.  It  is  decompofed  when  it  is  expofed  to  heat 
in  clofe  velTels. 

25.  Saccolate  of  Soda. 

All  that  is  known  of  this  fait  is,  that  it  cryftallizes 
in  fmall  cryftals,  and  is  folubie  in  five  times  its  weight 
of  boiling  water. 

26.  Camphorate  of  Soda. 

1.  This  compound  of  camphoric  acid  with  fuda  is 
formed  by  faturating  a  folution  of  carbonate  of  foda 
in  water  with  the  acid  ;  and  by  evaporation  with  a 
gentle  heat,  the  cryftals  are  obtained,  when  the  folu- 
tion cools. 

2.  The  cryftals  of  camphorate  of  foda  are  irregular. 
They  are  white  and  tranfparent.  The  tafte  is  bitter. 
Expofed  to  the  air,  this  fait  efflorefces.  It  is  folubie 
in  eight  parts  of  boiling  ivater. 

3.  Expofed  to  heat,  it  melts  and  fwells,  and  the 
acid  is  diffipated  in  thick  \'apours  of  an  aromatic 
odour.  With  the  blow-pipe  it  burns  ^vith  a  blue  tlame, 
and  is  decompofed.  The  acid  is  fublimed,  and  the 
alkali  remains  beliind.  It  is  decompofed  by  potalh, 
and  by  the  ftrong  acids  *.  *  Ai 

27.  Suberate  of  Soda. 
The  compound  of  fuberic  acid  with  foda,  forms  a 
fait  which  does  not  cryftallize.  It  has  a  flightly  bitter 
tafte,  and  reddens  the  tinfture  of  tumfole.  It  deli- 
quefces  in  the  air,  and  is  veiy  folubie  in  water.  Ex- 
pofed to  heat,  it  fvtdls  and  melts ;  the  acid  is  fub- 
limed, and  the  alkali  remains  behind.  The  mineral 
acids  decompofe  it,  and  it  is  alfo  decompofed  by  the 
calcareous,  aluminous  and  magnefian  faltsf .  \Iiid.  xxiii 

2S.  Mellate  of  Soda.  P"  i^' 


Cliim.  xxvii. 
p.  ttS. 


The   compound    of  mellitic  acid  with    foda,    when 
is   faturated,    forms  cryftals  in  cubes  or  three-fided 

in  groups. 


formed 


and 


»t 

tables.     Sometimes    they  are 
fometimes  they  are  infulated, 

29.  LaiSlate  of  Soda. 

All  that  is  known  of  this  fait  is,  that  it  does  not 
cryftallize,  but  is  folubie  in  alcohol. 

^o.  Prufliate  of  Soda. 

This  fait,  which  is  a  compound  of  prulTic  acid  and 
foda,  is  very  folubie  in  water,  converts  vegetable  blues 
to  green,  and  when  it  is  e.xpofed  to  a  very  moderate 
heat,  it  is  partially  decompofed, 

13.  Sebate 


i74 
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31.  Sebate  of  Soda. 
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Nothing  farther  is  known  of  the  compound  of  feba- 
cic  acid  with  foda,  than  that  it  is  foluble  in  water. 

IV.  Cotnpou  ds  of  Soda  with  Inflammable  Subftances. 

1.  Soda  enters  into  combination  with  alcohol,  and 
forms  a  reddilh  coloured  acrid  folution ;  but  when  heat 
is  applied  to  this  folution,  it  appears  that  the  alcohol  is 
partially  decompofed. 

2.  There  is  no  aclion  between  ether  and  foda. 

3.  Soda  readily  combines  wit:-  • :..  fixed  oils,  and 
efpecially  that  clafs  of  them  callni  jat  oils,  and  forms 
with  them  compounds  called  loans. 

4.  Soda  combines  in  very  I  mall  quantity  with  the 
volatile  oils,  and  the  compounds  thus  formed  have  fomc 
of  the  properties  of  foap. 

Sect.  III.  Of  Ammonia  and  its  Combinations. 
to$fi 

Killory.  j_  T\i\%  fubftance   has  been   long  known  under  the 

names  of  volatile  allaii,  volatile  fpirit  of  fal  ammor.iar, 
caujlic  volatile  alkali,  hartJhorn,fpirit  of  hnrtfuorn  and 
of  urine,  becaufe  it  was  obtained  from  thefe  fubftances. 
It  has  received  the  name  ammonia  irom  fal  amrroniai. , 
a  fait  which  was  extrafted  from  the  urine  and  dung 
of  camels,  collefted  near  the  temple  of  Jupiter  Am- 
mon  in  Africa.  This  fait  was  unknown  to  the  ancients. 
It  is  firft  mentioned  by  Bafil  Valentine,  who  lived  in 
the  1 5th  century,  as  being  prepared  from  certain  fub- 
ftances, with  an  account  of  fome  of  its  properties.  But 
the  difference  betiveen  the  pure  fait  and  its  compound 
with  carbonic  acid  was  not  known  till  the  difco- 
very  of  Dr  Black.  It  was  fuppofed  to  be  in  the  ftate 
of  greatell  purity  in  the  folid  and  cryflalline  form  j  and 
in  its  pure,  cauilic,  and  liquid  ftate,  it  was  fuppofed  to 
be  changed,  and  contaminated  with  the  lime  or  the  dif- 
ferent matters  which  had  been  employed  in  extrafting 
it  from  fal  ammoniac.  It  was  afterwards  examined  by 
Dr  Prieftley  in  the  ftate  of  gas,  and  he  decompofed  it 
by  eleftricity,  but  without  difcovering  its  conftituent 
parts.  This  was  at  laft  effefted  by  the  refearches  and 
experiments  of  Scheele  and  Bergman,  and  finally  con- 
J097       firmed  by  thofe  of  Berthollet. 

Prepdra-  2.  Ammonia  may  be  obtained  by  the  following  pro- 

cefs.  Three  parts  of  quicklime,  and  one  part  of  fal- 
ammoniac  reduced  to  powder,  are  to  be  put  into  a  re- 
tort, and  the  beak  of  the  retort  immerfed  under  mer- 
cury in  the  mercurial  apparatus.  A  jar  filled  ivith 
mercury  is  inverted  above  it.  Heat  is  applied  to  the 
retort,  and  a  gas  comes  over  in  great  abundance.  This 
gas  is  ammonia  or  ammoniacal gas.  Sal-ammoniac  con- 
fifts  of  muriatic  acid  and  ammonia.  The  affinity  of 
lime  for  muriatic  acid  is  ftronger  than  that  of  ammonia, 
and  therefore  the  ammonia  is  difengaged  in  the  ftate  of 
gas,  while  the  lime  combines  with  the  acid.  The  gas 
muft  be  received  over  mercury,  becaufe  it  is  readily  ab- 

1098  ^"'■'"^'^  ^y  ^'='*?''- . 
Proiierties.  _  3-  Ammonia  in  the  ftate  of  gas  refembles  common 
air.  It  is  tranfparent  and  colourlefs,  and  may  be  in- 
definitely compreffed  and  dilated.  The  fmcll  is  ex- 
tremely pungent  and  acrid,  particularly  irritating  the 
eyesand  noftrils.  It  has  an  acrid  and  camlic  tafte, 
but  is  much  Icfs  corrofive  than  the  other  alkalies.      It 


changes  vegetable  blues  to  a  green  colour.     It  is  lighter  Ammonui, 
than  common  air.     Its  fpecitic  gravity  is  0.000732  \       ^'^• 
fo  that  it  is  nearly  one  half  lighter.     According  to  Mr  """"^ 
Kirwan,  a  cubic  inch  ot  this  gas  weighs  only  ,27  of  a 
grain. 

It  is   totally  unfit  for  refpiration.      No   animal  can  • 

breathe  it  without  inftant  death.  It  is  alfo  unfit  for  the 
fupport  of  combullion ;  but  although  it  extinguilhes 
burning  bodies,  the  flame  of  a  candle  let  down  into  this 
gas,  is  conliderably  enlarged  in  volume  by  the  addition 
of  another  flame,  which  is  of  a  pale  yellow  colour.  \oQa 

4.  This   gas    is    unaltered    by  the   aftion  of  light,  ^dlionof 
V\  hen  it  is  expofed  to  a  ftrong  heat,  as  when  it  is  paf-  '•**'• 
feJ  through  a  red-hot  porcelain  tube,  it  is  decompofed 

and  converted  into  azotic  and  hydrogen  gafes.  It  is 
alfo  decompolcd  by  the  eledtric  fpark.  When  it  is  ex- 
pof(d  to  the  temperature  of — 45°,  it  is  condenfed,  and 
aifuines  a  liquid  form  ;  but  it  returns  to  the  gafeous  ftate 
by  an  elev.;tion  of  temperature.  upu 

5.  There  is  no  atlion  between  oxygen  gas  and  this  Of  oxygen. 
gas  in  the  cold  ;  but  if  the  two  gales  mixt  together  are 

made  to  pals  thn  ugh  a  red-hot  porcelain  tube,  the 
ammonia  is  decompoied ;  a  detonaton  takes  place,  the 
hydrogen  combi:ies  wi:h  the  oxygen  and  forms  water. 
The  azi-tt  paffes  oft"  in  the  ftate  of  gas.  iioi 

6.  Tliere  is  no  adion  between  this  gas  and  azotic  Common 
gas,  nor  is  there  any  aiftion  between  common  air  and  ^"' 
ammoniacal  gas  in  the  cold  ;    but  if  the  mixture  be 

nade  to  pafs  through  a  red-hot  porcelain  tube,  water 
is  formed,  and  the  gas  which  eicapes  is  a  combination 
of  thf  azotic  gas  of  the  atmofphere,  and  of  that  which 
entered  into  the  compofition  of  ammonia.  But  if  the 
fame  experiment  be  made  with  a  greater  proportion  of 
oxygen  gas,  the  product  is  nitric  acid,  which  is  formed 
by  the  combination  of  part  of  the  oxygen  and  the 
azote  *.  .  *fourertj 

7.  It  has  been  already  mentioned,  that  the  confti   ^°!'P'"J^'.- 


Cbi, 


IG2 


tuent  parts  of   ammonia    were  difcovered  by  Scheele 
and  Bergman,  and  Prieftley  and  Berthollet.    According ''    j  ic 
to  the  experiments  of  the  latter,  ammonia  is  compofed  Con  pofi. 
of  I  21  parts  of  azote,  and  29  of  hydrogen.     This  re-  *'''"• 
fult  Was  obtained    by  decompofing   the    ammonia    by 
means  of  eleilricity.     One  hundred  parts  of  ammonia, 
therefore,  are  compofed  of 

Azote  80 

Hydiogen       20  / 

100 

8.  Ammoniacal  gas  corabmes  very  rapidly  with  wa-  of  water. 
ter.  If  a  bit  of  ice  be  brought  into  contact  with  tins 
ga<,  it  abforbs  and  condenfes  it,  and  inftantly  becomes 
liquid.  There  is  at  the  fame  time  a  produflion  of 
cold  -,  but  water  in  the  liquid  ftate,  as  it  abforbs  this 
gas,  becomes  warm,  becaufe  the  gas  is  deprived  of  tliat 
quantity  of  caloric  which  is  neceflary  to  retain  it  in 
the  gafeous  form.  The  water,  as  it  abforbs  the  gas, 
becomes  fpecifically  lighter.  WTien  water  is  faturated 
with  this  gas,  it  is  known  under  the  name  of  liquid 
ammonia.  The  fvecifir-  gravity  of  a  faturated  folu- 
tion is  0.9054.  Whtn  this  folution  is  expofed  to  the 
temperature  of  'jj''  the  ammonia  is  driven  off',  and 
alTumes  the  gafeous  form;  and  when  it  is  flowly  ai.d 
graduallv  cooled  to  the  temperature  of  from  — 3  :  to 
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42°,  it  rryftallizes  ;  but  when  tlie  temperature  is  ra- 
pidly diminilhed  to — 58*  it  afl'umes  thi  form  of  jelly. 
At  that  temperature  it  has  no  fmell  +. 

By  Mr  D'vy's  experiments,  a  faturaled  folution  of 
ammonia  contains,  in  ido  parts, 

Water  74-63 

Ammonia  25.37 


100.00 


^  Davy's 

Rfpanhes^ 
p.  68. 


He  has  alfo  afcertiined  the  different  proportions  of 
water  and  ammonia  which  are  contained  in  lOO  parts 
of  liquid  ammonia  of  different  fpecific  gravities  %. 
Thefe  are  exhibited  in  the  following  table. 

Table  qf  the  quantities  of  Ammonin.,  fiich  as  exi/fs  ;« 
ihe  aeriform  Jfate,  fat-jrated  with  water  at  52*,  in 
Aqueous  arnmoniacal  Solutions  of  different  fpecific  gra- 
vities. 


100 

Ammoniac. 

Water. 

Specific  gra. 

9054 

25.37 

74,63 

9166 

22,07 

77,93 

9255 

19,54 

80,46 

93  2O 

17,52 

82,48 

9385 

s 

5,88 

84,t2 

9435 

J  4,53 

85,47 

9476 

c 
0 

«3,46 

86,54 

9?  1 3 

u 

12,40 

87,60 

9J45 

11,56 

88,44 

9573 

10,82 

89,18 

9597 

10,17 

89,83 

9619 

9,60 

90,40 

9684 

9,50 

90,5 

9639 

9,09 

90,91 

9713 

1     7,17 

92,83 

1 104 
Affinities. 


With  heat. 


9.  The  order  of  affinities  of  ammonia  is  the  fame  as 
the  fixed  alkalies. 

I.  Aftion  of  Phofphorus  on  Ammonia. 

1.  There  is  no  aftion  between  ammonia  and  phofpho- 
rus in  the  cold-,  but  when  the  two  gafes  are  pafled 
through  a  red-hot  porcelain  tube,  the  ammonia  is  de- 
compofed,  and  its  conftituent  parts  enter  into  combi- 
nation ivith  the  phofphorus.  There  is  formed  phof- 
phorated  hydrogen  gas,  and  phofphorated  azotic  gas. 
In  this  cafe,  there  is  a  double  acflion  of  the  phofphorus, 
one  part  combining  with  the  hydrogen,  and  another 
with  the  azote. 

2.  Ammonia  is  alfo  decompofed  by  red-hot  charcoal, 
when  it  pafles  over  in  the  ftate  of  gas  at  this  tempe- 
rature. Part  of  the  carbone  of  the  charcoal  combines 
with  the  ammonia,  and  forms  pi'uffic  acid. 

II.  Aftion  of  Sulphur  on  Ammonia. 

I.  Ammonia  combines  with  fulphur  in  the  ftate  of 
vapour.  This  combination  conftitutes  a  fulphuret  of 
ammonia,  which  has  the  property  of  decompofing  wa- 
ter, and  is  then  converted  into  a  hydrogenatcd  fulphu- 
ret of  ammonia.  This  may  be  prepared  by  dillilling 
ill  a  retort,  a  mixture  of  muriate  of  ammonia,  lime, 
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and  fulphur.     By  this  procefs  a  liquid  of  a  deep  orange  Ammonia, 
colour,  ^^•hich  exhales  extremely  tetid  vapours,  on  ac-  ,         '"     . 
count  of  the  excefs  of  ammonia  which  it   contains,  is 
produced.      This  was  known  under  the  name  of  the 
fuming  liquor  of  Boifle.     This  fulphuret  is  decompofed 
by  heat,  by  the  acids  and  fulphurated  hydrogen  gas. 

2.  When  ammonia  abforbs  fulphurated  hydrogen  gas, 
either  by  agitating  the  gas  in  a  veffel  with  liquid  am- 
monia, or  by  pafling  a  current  of  the  gas  through  it, 
there  is  an  evolution  of  caloric  and  the  formation  of- 
vapour,  and  the  liquid  is  converted  into  an  orange  co- 
lour. This  is  the  hydrofulphuret  of  ammonia.  It  has 
no  longer  the  fetid  odour  of  the  hydrogenatcd  fulphu- 
ret, and  it  may  be  cryllallized.  It  is  decompofed  by 
the  aftion  of  heat,,  by  the  acids,  and  by  the  metallic 
oxides. 

III.  Compounds  of  Ammonia  with  the  Acids, 


I.  Sulphate  of  Ammonia. 


11C& 


1.  The  compound  of  fulphuric  acid  with  ammonia ^''^"'y* 
was  formerly  czWeAfecretfal  ammoniac  of  Glauber,  be- 
caufe  it  was  difcovered  by  that  chemirt.  It  was  alfo 
called  vitriolated  ammonia,  and  vitrzolated  volatile  alka- 
li. It  was  difcovered  by  Glauber  in  examining  the 
refiduum  of  the  decompofition  of  ammonia  by  means  of 
fulphuric  acid.  „   "®7 

2.  This  fait  may  be  formed  by  faturatlng  the  acid  „on. 
with  the  alkali,  and  afterwards  cryllallizing  it.  noS 

3.  The  cryftals  of  fulphate  of  ammonia  are  fix-fided  P'op<'''tie5- 
prilms  with  unequal  fides,  terminated  by  (ix-fided  pyra- 
mids.      The    fulphate    of    ammonia    undergoes    little 
change  in  the  air.      It  flowly  attrafls  moirture    in  a 

humid  atmofphere.     It  is  foluble  in  two  parks  of  cold 

v/ater,  and  in  a  fimilar  quantity  of  boiling  water.  ,cv'°^ 

4.  When  expofed  to  heat,  it  melts  ;  and  if  the  heat  v,,,'° 
be  continued,  it  lofes  a  part  of  its  bafe,  and  is  convert- 
ed into  the  acidulous  fulphate  of  ammonia.     This  dif- 
fers from  the  fulphate  by  its  ftiarp  tafte,  and  its  proper- 
ty of  reddening  vegetable  blues,  greater  folubility,  and 

a  different  aftion  on  feveral  compounds. 

5.  This  fait  is  not  decompofed  like  the  other  ful- 
phates,  on  account  of  its  greater  volatility.  The  com- 
ponent parts  of  this  fait,  according  to  Mr  Kirwan,  are, 


Acid 

Ammonia 

Water 


54.66 
14.24 
31.10 

100.00 


;.  Sulphite  of  Ammonia. 

1.  The  compound  of  fulphurous  acid  with  ammonia ''"P*'"" 
is  prepared  by  paffing  a  flream  of  fulphurous  acid  gas"°"' 
into  a  veffel  ^vith  liquid  ammonia.     The  gafeous  acid 

is  readily  abforbed,  much  heat  is  produced,  and  the 
fulphite  of  ammonia  cryflallizes  on  the  cooling  of  the 
faturated  folution.  mi 

2.  This  fait  is  in  the  form  of  fix-fided  prifms  termi-  Propertied, 
nating  in  fix-fided  pyramids,  or  in  tlxat  of  four-fided 
rhomboidal    prifms,    with    three-fided    fummits.      The 

talle  is  at  firft  cool  and  pungent,  and  afterwards  fulphu- 
rous. It  is  deliquefcent  in  the  air,  from  which  it  ab- 
forbs oxygen,  and  is  converted  into  the  fulphate.  It  is 
loluble  in  its  oivn  weight  of  cold  v,  ater.     The  folution  • 

prodiiro: 
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Ammonia,  pj-otluces  a -great  degree  of  cold.     Bulling  water  dif. 

. ,  J^'  .  folves  rtill  more.  Water  faturated  with  fulphite  of 
ammonia,  and  agitated  in  the  open  air,  prefents  this 
fait  in  a  few  hours  converted  into  the  fulphate,  v\iihout 
any  cruft  on  the  furface>  or  muddinefs  in  the  liquid, 
becaufe  it  is  very  foluble  in  water. 

3.  It  decrepitates  llightly  on  red-hot  coals  :  when  it 
IS  gradually  heated  in  a  clofe  veliel,  it  gives  out  at  firft 
water  and  ammonia,  and  then  fublimes  totally  in  the 
ftftte  of  acidulous  lulphite. 


nil 

Compofi- 
tion. 


4.  The  conftituent  parts  of  this  fait  are, 

Sulphurous  acid  60 

Ammonia  29 

Water  1 1 


100 

•3.  Nitrate  of  Ammonia. 

Hillury.  I.  This  compound   of  nitric  acid   and  ammonia  was 

formerly  called  nitrous  fal  ammoniac,  inflammable  nitre. 
This  fait  has  been  particularly  examined  by  BerthoUet, 
jjj         and  more  lately  by  Mr  Davy. 
Prepars-  2.   Nitrate  of  ammonia  is  prepared  by  direftly  com- 

tion.  bining  the  acid  and  the  alkali,  and  it  may  be  obtain- 

ed in  cryftals  by  careful    evaporation  and  flow  cool- 

Properties.  3-  This  fait  Cryftallizes  in  fix-fided  prifms,  termi- 
nating in  long  fix-fided  pyramids ;  but  the  appearance 
of  the  cryftals  varies  with  the  temperature  in  ^vhich 
the  evaporation  goes  on.  Sometimes  they  are  in  long 
filky  threads,  foft  and  elaftic  ;  the  tafte  is  very  acrid, 
bitter,  and   penetrating ;    and    the    fpecific    gravity  is 

iii5       1-5785.  .  .     .  - 

Aftionof         4.  When  the  nitrate  of  ammonia  is  expofed  to  the 
water.         air,  it  attracts  moifture,  and  deliquefces.     It  is  foluble 
in  tivo   parts  of  cold  Tvater.     Boiling   water  dlflblves 
1117       double  of  its  own  weight. 
Of  beat.  ^_  Nitrate   of  ammonia  very   readily  undergoes  the 

watery  fufion.  If  the  heat  be  continued,  it  is  entirely 
deprived  of  its  water  of  Cryflallization  ;  and  ^vhen  the 
temperature  is  increafed,  it  explodes  fpontaneouily, 
giving  out  at  the  fame  time  a  brilliant  ^vhite  flame, 
with  cOnfiderable  noife  •,  it  is  then  entirely  diflipated  in- 
to vapour.  This  detonation  inftantaneoufly  takes 
place,  when  the  nitrate  of  ammonia  is  throivn  on  a 
red-hot  iron.  It  was  from  this  property  that  the  fait 
derived  its  name  of  inflammable  nitre.  The  nature  of 
this  rapid  combuftion  will  be  underftood  by  confider- 
ing  the  component  parts  of  the  fait.  The  hydrogen  of 
the  ammonia  enters  into  combination  ^vith  the  oxygen 
of  the  acid  ;  water  is  formed,  and  azotic  gas  is  difen- 
gaged  from  each  of  the  component  parts  of  the  fait. 
In  the  different  ftates  of  ciyftallizationi,  this  fait  re- 
quires different  temperatures  for  its  fufion  and  decom- 
pofition.  The  following  are  the  conclufions  firom  Mr 
•Davy's  experiments. 

"  a.  CompaiEt  or  dry  nitrate  of  ammonia  undergoes 
little  or  no  change  at  temperatures  below  260°. 

"  b.  At  temperatures    between  275"  and    300°,  it 


flowly  fublimes  without  decompofition,  or  ivlthout  be-  Aitimfinfa, 
coming  fluid.  &C. 

"  c.  At   320°  it  becomes  fluid,  decompofes,  and  ftill  *~~'v— ' 
flo\rly  fublimes ;    it  neither  afluming,    nor   continuing 
in.  the  fluid  ftate,  without  decompofition, 

"  d.  At  temperatures  between  340°  and  480°,  it 
decompofes  rapidly. 

"  e.  1  he  prifmatlc  Stud  fibrous  nitrates  of  ammonia 
become  fluid  at  temperatures  below  300°,  and  undergo 
ebullition  at  temperatures  between  360*  and  400°, 
without  decompofition; 

"  f.  They  are  capable  of  being  heated  to  430® 
without  decompofition  or  fublimation,  till  a  certain 
quantity  of  their  water  is  evaporated. 

"  g.  At  temperatures  above  450°,  they  undergo  de-^-^  ,.- 
compofition  without  previoufly  lofing  their  water  of,,  '^'"'  "* 
cryftallization  *."  , , ,  5 

6.  The  component  parts  of  nitrate  of  ammonia  are/'Ompofi- 
according  to. 

Kir\^'an,  Fuurcroy, 
Acid,          5'7  46 

Ammonia,  23  40 

"Water,         20  14 


tion. 
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Mr  Davy  has  afcertained  the  proportions   of  the  com- 
ponent parts  of  this  fait  in  its  three  different  ftatesf . 


Acid, 

Ammonia, 
Water, 


Fil.rous. 
72.5 

8.2 
1 00.0 


Prifmatic. 

18.4 

12.1 


Oompa(?t. 

74-5 
19.8 

5-7 


\tbt3. 
p.7s, 


nip 


J.  Muriate  of  Ammonia. 


9.  This  fait  has  been  applied  to  no  ufe,  but  for  the  ufes, 
purpofes  of  chemical  experiment,  and  efpecially  for  the 
preparation  of  the  nitrous  oxide  or  gafeous  oxide  of 
azote,  which  has  been  already  defcribed  in  treating  of 
the  compounds  of  azote. 

4.  Nitrite  of  Ammonia. 

If  this  fait  be  formed  by  depriving  the  nitrate  of 
ammonia  of  part  of  its  acid,  it  mull  be  extremely  diffi- 
cult, Fourcroy  obferves,  to  obtain  it  in  this  way,  be- 
fore the  fait  is  totally  decompofed  \,  ^  Cinnaifs. 

Cbfm    •  ii. 
p.  16a. 

I ,  The  compound  of  muriatic  acid  and  ammonia  has  Hillory. 
been  known,  from  time  immemorial,  by  the  name  o  /a/ 
ammoniac.  It  derives  this  name  from  Ammonia,  a 
country  of  Libya,  which  name  is  defcriptive  of  the  fandy 
foil  of  that  region  (a).  Hence  too  is  the  origin  of 
the  epithet  Amman  given  to  Jupiter,  to  whom  a  tem- 
ple ^vas  erected  in  that  country.  This  fait  was  origi- 
nally colletled  in  great  quantities  near  this  temple, 
where  it  ^vas  formed  in  the  fand  from  the  excremcnti- 
tious  matters  of  different  animals,  particularly  camels. 
It  was  well  known  to  the  Greeks  and  Romans,  and 
was  employed  by  them  in  feveral  arts.  Before  the  na- 
ture 


(a)  From  the  Greek  word  «i»^»5,  which  fignifiesyfl/zii 

3    ' 
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AmiBcr.ia,  ture  of  tliii  fait  ivas  known,  it  was  chiefly  brought 
.  "'•'^'  from  Egypt ;  but  it  is  now  found  to  exift,  ready  form- 
'  ed,  in  different  countries,  particularly  in  the  vicinity 
of  volcanoes,  where  it  feems  to  be  fublimed.  It  is 
found  alfo  in  the  mountains  of  Tartary  and  Thibet,  in 
grottoes  in  the  neighbourhood  of  Puzzuoli,  and  dif- 
iolved  in  the  waters  of  fome  lakes  in  Tuicany.  The 
nature  of  the  muriate  of  ammonia  was  firlt  difcovered 
by  Geoffroy  ;  it  was  afterwards  more  accurately  exa- 
mined by  Duhamel ;  and,  at  laft,  its  properties  were 
fully  developed  by  Black,  Bergman,  and  Scheele,  Ber- 
thoilet  and  Fourcroy. 

2.  The  muriate  of  ammonia,  which  is  found  ready 
prepared  in  nature,  is  extremely  impure.  It  mull 
therefore  be  fubjecled  to  feveral  procefles,  to  feparate 
the  foreign  matters  with  which  it  is  impregnated.  The 
fait  which  is  found  fublimed  in  the  crater  of  volca- 
noes, is  generally  mixed  with  arfenic  and  fulphur. 
In  Egypt  it  is  prepared  by  collecting  together  the  ex- 
crements of  animals  which  feed  on  faline  plants. 
Thefe  fubftances  are  dried  and  burnt  in  furnaces  which 
are  conftrufted  on  purpofe,  or  ufed  as  the  common 
materials  of  fuel.  The  foot  which  is  thus  formed,  is 
collefted,  and  put  into  large  glafs  bottles,  and  ex- 
pofed  to  a  ftrong  heat,  which  is  gradually  increafed 
for  72  hours.  Towards  the  fecond  day  the  fait  is  fu- 
blimed, and  attaches  itfelf  to  the  upper  part  of  the 
bottles.  When  the  apparatus  has  cooled,  the  bottles 
are  broken,  and  the  fait  in  form  of  a  cake  is  taken  out, 
which  amounts  to  little  lefs  than  one-third  of  the  foot 
which  was  employed.  This  manufacture  is  carried  on 
at  Grand  Qairo  ;  and  the  French  conful  then  refident 
there,  communicated  an  account  of  it  to  the  Academy 
of  Sciences,  in  the  year  17 19.  But  it  was  not  till 
40  years  after  this  period  that  it  was  manufaftured  in 
Europe.  The  firft  manufactory  was  eftablilhed  in  Ger- 
many in  I  759  ;  others  aftenvards  commenced  in  France, 
and  in  different  parts  of  Britain. 

In  the  European  manufaftories  it  is  prepared  by  dif- 
ferent proceffes.  Sometimes  the  calcareous  muriate  is 
precipitated  by  a  carbonate  of  ammonia  extrafled  from 
animal  matters.  After  the  lime  is  depofited,  the  liquor  is 
evaporated,  and  the  muriate  of  ammonia  is  fublimed. 
Sometimes  too  it  is  prepared  by  forming  a  fulphate  of 
ammonia ;  and  by  mixing  the  fait  with  a  muriate  of  foda, 
and  expofing  the  mixture  to  heat,  a  double  decompofi- 
tion  is  effected,  and  the  muriate  of  ammonia  is  fublimed. 
It  is  alfo  prepared  by  the  direft  combination  of  muriatic 
acid  and  ammonia. 

3.  Prepared  in  this  way  by  fublimauon,  it  is  in  the 
form  of  a  folid  mafs,  which  has  fome  degree  of  elalli- 
city.  It  yields  to  the  preffure  of  the  finger,  may  be 
compreffed  into  a  fmaller  bulk,  and  is  with  dithculty 
reduced  to  powder.  The  fpecific  gravity  is  1.42. 
The  tafte  is  pungent,  acrid,  and  cooling.  By  folu- 
tion  in  water  and  flo^v  evaporation,  it  cryrtalllzes  in 
the  form  of  long  four-fided  pyramids.  The  primitive 
form  of  the  cryftal  is  the  regular  oftahedon  ;  and 
that  of  the  integrant  particle,  the  regular  tetrahedron. 
Sometimes  it  cr)-ftallizes  in  cubes,  and  fometimes  the 
prifms  are  very  fmall,  and  grouped  together,  exhibiting 
a  feathery  appearance. 

4.  The  muriate  of  ammonia  is  not  altered  by  expo- 
fare  to  the  air.  It  is  foluble  in  three  or  four  times  its 
weight  of  cold  water.     Great  cold  is  produced  during 
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the  folution  ;  and  on  this  account  it  Is  employed  with  Ammonia, 
fnow  and  ice  in  the  produftion  uf  artificial  cold.      Boil-        *"^- 
ing   water   diffolves   nearly    its    own   weight    of    this         ' 
fait.  jj^ 

5.  The  muriate  of  ammonia  h  fufible  and  volatile.  Oi  licat. 
When  it  is  thrown   on   red-hot  coals,   it  is  entirely  dif 
fipated  in  white  vapour.     Expoled   to  a  high  tempera- 
ture, it  is  decompoied.  1125 
,6.  This   fait   is  readily  decompofed  by  the  fulphuric  Of  ncidi. 
acid,  which  difengages  the  muriatic  acid  with  violent 
effervefcence.      It  is  alfo  decompofed  by  the  nitric  acid, 
which  oxygenates  the*  muriatic    acid.      In  this  way  a 
nitro-muriatic   acid   is  prepared,  wliich  is  employed  for 
the  folution  of  gold.      Barytes,  potaih,  foda,  and  lime, 
decompofe  the  muriate  of  ammonia,  and  difengage  the 
ammonia  in  the  ilate  of    gas,    merely  by  trituration  ; 
but  if  heat  be  applied,  the  decompoiition  is  more  ra- 
pid and  complete.  y 
7.  According  to  the  analyCs  of    Mr  Kirwan,    the  Com;>o(i. 
component  parts  of  the  muriate  of  ammania  are,               "on- 


Acid, 

Ammonia, 

Water, 

42-75 
25.00 

52-25 

ui.  216. 

100.00* 

iiiS 
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8.  No  fait  is  more  generally  employed  than  muriate  Ufes. 
of  ammonia.  In  chemiftry  it  is  ufed  for  the  extrac- 
tion of  ammonia,  and  the  carbonate  of  ammonia-,  for  the 
produftion  of  cold,  and  as  an  inftrument  of  analyfis. 
It  is  alfo  employed  in  medicine  ;  in  the  art  of  dyeing, 
for  the  preparation  of  colours ;  in  metallurgy,  for  the 
indication  and  feparation  of  fome  metallic  iubllanccs ; 
and  in  the  arts,  for  covering  the  furface  of  copper  and 
other  veffels,  to  prevent  oxydation  in  the  procefs 
of  tinning ;  and  for  the  fame  purpofe  in  foldcr- 
ing. 

6.  Hyperox-ymuriate  of  Ammonia. 

The   compound  of    hyperoxymuriatic  acid  and  am-prepara- 

monia  is  formed  by  pouring  carbonate  of  ammonia  in-tion. 

to  a  folution  of  any   of  the  earthy  hyperoxymuriates. 

A  double  decompoCtion  takes  place,  and  a  hyperoxy- 

rauriate  of  ammonia  is  formed.     This  fait  is  very  foluble 

in  water  and  in   alcohol.     It  is  decompofed  at  a  low,,  "*' 

J      .  .         f  ,       Propel  ties, 

temperature,  and  gives  out  a  quantity  of  gas  together 

with  a  fmell  of  hyperoxymuriatic   acid.      Such  a  fmell, 

Mr  Chene^-ix  obfer-ves,   is  doubtlefs  owing  to  the  great 

quantity  of   oxygen  contained   in  the  acid,    which  is 

more  than  what  is  neceffary  to  combine  with  the  hv- 

drogen  contained  in  the  alkali.     Seme  part,  therefore, 

is    difengaged    without  decorapofition.     Mr  Chenevix 

who  formed  this  fait,  could  not   fucceed  in  afcertaining  *  Pi!/. 

the  proportion  of  its  contlituent  parts  *.  Tmn/. 

13  1,  p, 

7.  Fluate  of  Ammonia.  14S 

r.  This  compound  of   fluoric  acid  and  ammonia  is  Preparation 
prepared   by  faturating  the  acid  «-ith  the  alkali.      By  md  proper- 
evaporation  it  cryllallizes    in  fmall  needles  or  prifms,  t'". 
which  have  a  pungent  tafte  analogous  to  that  of  ful- 
phate of  ammonia. 

2.  Wfien  it  is  heated,  this 'fait  gives  out  ammonia, 
and  is  fublimed  in  the  ftate  of  an  acidulous  Huate. 
This  fait  decompofes  the  nitrate  and  muriate  of  lime, 
and  the  fulphate  of  magnefia. 

4  D  8.  Borate 
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8.  Borate  of  Ammonia. 

The  compound  of  boracic  acid  and  ammonia  is  little 
knonn.  It  is  formed  by  the  direft  union  of  the  acid 
with  the  alkali.  It  has  fo  little  permanency,  that  the 
folution  being  evaporated,  the  whole  of  the  ammonia 
is  volatilized,  while  the  boracic  acid  cryftallizes.  The 
bafe  of  every  other  fait  decompofes  it  f . 

9.  Phofphate  of  Ammonia. 

J .  This  fait,  the  compound  of  phofphoric  acid  and  am- 
monia, was  long  confounded  with  the  phofphate  of  fo- 
da,  as  it  exifls  with  it  in  urine,  under  the  names  of 
fulible  fait,  iiatk'e  fait  of  urint\  mkrocofmic  fall.  It  was 
firll  accurately  dillinguilhcd  by  Schloifer,  De  Chaul- 
nes,  and  Rouelle,  about  the  year  1770  ;  foon  after  by 
Lavoifier,  and  more  lately  by  Vauquelin. 

1,  At  firlf  it  tvas  extracted  from  the  fait  of  urine  ; 
and  manv  procefles  were  adopted  to  obtain  it  pure,  and 
feparate  from  the  muriate  and  phofphate  of  foda,  with 
which  it  is  always  accompanied.  It  is  now  prepared 
artificially  by  direcSly  combining  phofphoric  acid  with 
ammonia  ;  and  by  flow  evaporation  of  the  folution  to 
a  certain  conilftence  cryftals  are  obtained  on  cooling. 

3.  The  phofphate  of  ammonia  cryftallizes  in  regular 
four-fided  prifms,  terminated  by  four  equal-fided  pyra- 
mids, and  fometlmes  in  the  form  of  fmall  needles  clofe- 
ly  interwoven  with  each  other.  It  has  a  cooling,  ia- 
line,  pungent  tafte,  and  changes  the  fyrup  of  \'iolets 
to  a  green  colour.     Its  fpeciCc  gravity  is  1.8051. 

4.  In  a  moift  air,  it  is  ilightly  deliquefcent,  but 
otherwife  it  is  unchanged.  It  is  foluble  in  four  parts 
of  cold  water,  and  Hill  more  fo  in  boiling  water. 

J.  Expofed  to  heat,  it  undergoes  the  watery  fiifion, 
fwells  up,  and  melts  into  a  tranfparent  glais,  which  is 
acid,  part  of  the  bafe  being  driven  off.  Hence  it  de- 
rived the  name  oi fuflblefak, 

6.  It  is  readily  decompoled  by  charcoal,  by  the  ful- 
phuric,  nitric,  and  muriatic  acids,  and  by  the  two  fixed 
alkalies. 

7.  The  phofphat*  of  ammonia  is  employed  as  a  flux 
in  effaying  mineral  fubftances  with  the  blow-pipe.  It 
is  greatly  ufed  alfo  in  the  fabrication  of  coloured  glaifes 
and  artificial  precious  llones. 

10.  Phofphite  of  Aramoma. 

1.  This  is  a  compound  of  phofphorous  acid  and  am- 
monia. It  is  prepared  by  the  direct  combination  of 
the  acid  with  ammonia  or  the  carbonate  of  ammonia, 
and  by  flow  evaporation  it  may  be  obtained  in  cry- 
ftals. 

2.  It  fometimes  cryftallizes  in  long  tranfparent 
fteedles,  and  fometimes  in  four-fided  prifms,  terminat- 
ed by  four-fided  pyramids.  It  has  a  ftrong  pungent 
tafte. , 

c^.  This  fait  is  flightly  delirjuefcent  in  the  air,  is 
foluble  in  twice  its  weight  of  cold  water,  and  being 
more  foluble  in  boiling  water,  it  cryftallizes  on  cooling. 

4.  When  it  5s  heated  on  charcoal  ivith  the  blow- 
pipe, it  boils  u^,  and  lofes  it?  water  of  cryftallization. 
VV^hen  this  has  efcaped,  it  is  furrounded  with  a  fine 
phofphoric  light  ;  and  35  the  fait  begins  to  vitrify, 
there  are  evolved  bubbles  of  gas,  which  burn  as  they 
come  in  contaft  with  the  air,  with  a  vivid  flame,  and 
foriu  with  the   atraofphere  a  ring  of  white  vapour  of 


phofphoric  acid.     What  remains  is  phofphoric  acid  in  .\mmonii, 
the  vitreous  ftate.     The  fame  effeft  may  be  produced       *'^'- 
by  heating  fix  or   fevcn  grains  of  the  fait  in  a  fraall         f—^ 
glafs  globe  to  wliich   a  tube  is  adapted,  and  immerfed 
under  jars  over  mercury.     The  fait  melts,  fwells,  and 
gives  out  bubbles  of  phofpharated  hydrogen  gas,  which 
Ipontaneoully  inflame  as  tliey  come  in  contaft  with  the 
air,  and  exhibit  the  ivhite  coronet  of  vapour  which  is 
the   charaftcrirtic  property  of   the    combuftion  of  this 
gas.     During  this  decompofition,  the  bafe  of  the  fait, 
the  ammonia,  is  alfo  volatilized,    and  pure  phofphoric 
acid    remains    behind.      This    fait    is   decompofed  by 
charcoal,  the  acids,  and  by  potalli  and  foda.  it^'i, 

3.  The  conllitueut  parts  of  this  fait  are  the  follow- CompoU. 
ing.  I'™- 

Phofphorous  acid,    26 

Ammonia,  5 1 

Water,  23 


"43 


"44 


6.   It  has  not  hitherto  been  applied  to  any  ufe. 
1 1 .  Carbonate  of  Ammonia. 

1.  Tlie  compound  of  carbonic  acid  with  ammonia Namts. 
has  been  diftinguilhed  by  different  names,  as  concrete 
•u^/alile  alkali,  aerated  volatile  altali,  and  cretaceous  fal 
ammoniac.       Its    peculiar    nature   and  properties  were 

not  clearly  underltood,  till,  by  the  dilcovery  of  Dr 
Black,  it  was  denionilrated  to  be  a  compound  fait. 
This  fait  is  obtained  by  a  great  many  different  procef- 
fcs.  Formerly  it  was  procured  by  dillilling  aiumal 
matters,  and  particularly  horns,  as  the  horns  of  the 
hart,  whence  it  derived  the  name  of  volatile  lalt  of 
hartihorn. 

2.  Carbonate  of  ammonia  may  be  prepared  by  di-  pr^n, 
reftly  combining  carbonic  acid  and  ammonia  in  the  t  ion. 
ftate  of  gas  over  mercury  ;  or  it  may  be  obtained  by 
mixing  together  two  parts  of  chalk,  and  one  part  of 
muriate  of  ammonia,  well  dried  and  reduced  to  po.v- 
der,  and  expoiing  them  to  heat  in  a  porcelain  retort. 
The  gas,  as  it  comes  over,  is  collefted  in  a  receiver, 
which  is  to  be  cooled  with  cloths   moiik-ned   with   iva- 

tcr.  This  is  the  carbonate  of  ammonia,  which  is  fub- 
limed  and  attaches  itfclf  to  the  fides  of  the  receiver. 
In  this  procefs  there  is  a  double  decompofition.  The 
carbonic  acid  of  the  lime  combines  w-lth  the  ammonia, 
and  forms  carbonate  of  ammonia,  wlrich  is  driven  off 
by  heat  •,  and  the  muriatic  acid  of  the  muriate  of  am- 
monia combines  with  the  lime,  and  forms  muriate  of 
Ihne,  which  remains  in  the  retort. 

3.  The  carbonate  of  ammonia  is  ci^'ftallized ;    but  pfop^rii^j^ 
the  crytfals  are  fo  irregular,  that  their  form  has  not 

been  accurately  afcertained.  Bergman  dcfcribes  them 
as  octahedrons,  whofe  four  angles  are  truncated  ;  while, 
according  to  Rome  de  Lide,  they  are  compreffed  four- 
fided  prihns,  terminated  by  a  two-fided  iuramit.  The 
tafte  of  this  fait  is  flightly  acrid,  and  the  fmell  is 
perceptibly  that  of  ammonia,  though  more  feeble. 
It  converts  vegetable  blues  to  green.  Its  tpeciiic  gra- 
vity is  0.966.  , 

4.  When  this  fait  is  pure,  it  is  not  fenfibly  changed  A<t>  '     f 
by  expofure  to   the  air.      It  is  very   foluble  in  tvater, ^,3(4^, 
and,  daring  its  folution,  produces  cold.     Two  parts  of 

cold  water  ditfolve  more  than  one  of  the  fait.  Water, 
at  the  temperature  of  aboiu  1 30",  diflblves  more  than 

its 
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its  own  weight,  &C.  WTien  it  is  rapidly  cooled,  the 
fait  cryllallizes  in  the  moft  regular  fonnn  which  it  af- 
funnes.  Boiling  water  cannot  be  employed  for  its  fo- 
lution,  becaufe  at  this  temperature  the  fait  is  driven 
off  in  the  ftate  of  vapour.  When  this  fait  is  thrown 
upon  hot  iron,  it  melts,  boils,  and  is  converted  Into 
vapour. 

J.  It  is  decompofed  by  all  the  acid;  with  tf- 
fervefcence ;  and  the  effervefcence  with  this  fait  is 
more  violent  than  with  the  cai'bonate  of  the  two  fix- 
ed alkalies,  becaufe  the  proportion  of  carbonic  acid  is 
greater. 

6.  The  conftituent  parts  of  tliis  ialt,  according  to 
Bergman,  are. 

Carbonic  acid    45 
Ammonia  43 

Water         -      12 

100 

But  Mr  Davy  has  found,  that  the  proponion  of 
acid  and  water  in  this  fait  depends  on  the  tempera- 
ture at  which  it  is  formed.  It  is  greater  when  the 
temperature  is  lo\v,  and  diminillics  as  the  temperature 
is  increafed. 

7.  This  fait  is  emploved  in  medicine,  and  alfo  in 
the  manufacture  of  muriate  of  ammonia,  for  which  pur- 
pofe  it  is  produced  by  dillillation  from  animal  matters. 
The  ufe  of  it,  when  it  is  mixed  with  volatile  oils,  as 
a  perfume,  or  as  a  ilimulant  in  Gnelling  bottles,  is  well 
known. 

I  2.  Arfeniate  of  Ammonia. 

1.  This  fait,  the  compound  of  arfenic  acid  and  am- 
mor.ia,  is  formed  by  combining  the  acid  with  the  al- 
kali. When  the  folution  is  evaporated,  it  affords  ciy- 
ftals  of  arfeniate  of  ammonia. 

2.  It  cryllallizes  in  the  form  of  rhomboidal  prifms  j 
or,  with  an  excefs  of  acid,  in  the  form  of  needles. 
The  cryftals  of  the  firft  convert  the  fyrup  of  violets 
into  green,  and  thofe  of  the  fecond  are  deliquefcent  in 
the  air. 

3.  When  this  fait  is  gently  heated,  the  ammonia  is 
difengaged,  and  the  arfenic  acid  remains  behind ;  but 
when  the  heat  is  violent  and  fudden,  part  of  the  alkali 
and  of  the  acid  are  decompofed,  tt-ater  is  formed,  azo- 
tic gas  is  difengaged,  and  the  arfenic  is  fublimed  in  the 
metallic  ftate. 

1 3.  Arfenite  of  Ammonia. 

This  is  a  compound  of  the  white  oxide  of  arfenic,  or 
arfenious  acid,  with  ammonia  ;  but  nothing  is  knotni  of 
its  properties. 

1 4.  Tungftate  of  Ammonia. 

I.  This  compound  of  tungftic  acid  and  ammonia  is 
formed  by  dilTolving  the  oxide  of  tungften  in  the  folution 
of  ammonia  or  carbonate  of  ammonia ;  and  by  evapo- 
rating the  folution,  the  fait  is  obtained  in  the  form  of 
cryftals. 

J.  It  cryftallizes  in  fmall  fcales,  which  have  fome 
refemblance  to  boracic  acid  •,  or  in  fmall  needles,  which 
are  four-fided.  This  fait  has  a  metallic  tafte.  It  is  not 
deliquefcent  in  the  air,  but  is  foluble  in  water.  \\'Tien 
it  is  cxf>ofed  to  heat,  it  is  decompofed. 
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3.  The  component  parts  of  thit  fait  arc.  Ammonia, 

Tungftic  acid  iS  ^^' 

Ammpnia  and  water   22  ' 

100 
15.  Molybdatc  of  Ammorua. 

16.  Chromate  of  Ammonia. 

17.  Acetate  of  Ammonia.  , 

1 .  This  compound  of  acetic  acid  and  ammonia  has  ^"f"'^ 
been  long  known    by  the  name  oi  fpiritus  inintUrcri.^' 

In  this  ftate  it  is  combined  with  an  excefs  of  acid.  It 
mny  be  obtained  but,  with  fome  difficulty,  on  account 
of  its  volatility,  by  flow  evaporation.  It  then  cryftal- 
lizes in  the  form  of  needles.  Cryftals  are  alfo  obtained 
by  very  (low  fublimation  of  this  fait.  1157 

2.  The  cryiials  of  acetate  of  ammonia  are  long,  flen-  Properties, 
der,  flat,  and  pointed,  of  a  pearly  white  colour  *.     The  '  "'gg>'^ 
tafte  is  cooling,  with  a  mixture  of  fweet.     Expofed  to    "f"' 
air,  it  is  deliquefcent,    and    is    very  foluble  in  water,  pijj. 
When  it  is  heated  to  the  temperature  of  170°,  it  melts  j 

and  when  the  temperature  is  raifed  to  250°,  it  is  fub- 
limed. By  diftillation  of  the  fait  in  folution,  with  a 
ftrong  heat,  it  is  partly  decompofed.  The  ammonia  is 
firft  driven  off,  then  the  acid,  and,  towards  the  end  of 
the  proceis,  part  of  the  neutral  fait. 


1 8.  Oxalate  of  Ammonia. 


115S 


1.  The  compound  of  oxalic   acid  and  ammonia  mayP'epara- 
be  prepared   by  direftly  combining  the  acid  with  the"°°" 
alkali.     By  evaporating  the  folution,  the  fait  cryftal- 
lizes. 

2.  When  the  acid  is  faturated  with  the  alkali,  the 
cryftals  are  in  the  form  of  four-fided  prifms,  terminated 
by  two-fided  fummits ;  one  of  whicli  is  larger,  and  in- 
cludes three  fides  of  the  prifm.     Thefe  falts  are  foluble 

in  water.  1159 

3.  When  this  fait   is  expofed  to  heat,  carbonate  of -'^'^'O'"'' 
ammonia  is  driven  off,  and  nothing  remains  behind  but 

a  little  charcoal.  From  this  it  appears,  that  the  acid 
is  decompofed,  the  carbone  and  oxygen  combining  to-. 
gether  to  form  carbonic  acid,  which  enters  into  combi- 
nation with  ammonia.  It  is  decompofed  by  the  mineral 
acids.  The  oxalic  acid  combines  with  it,  and  forms  an 
acidulous  oxalate  of  ammonia.  The  oxalates  of  potalh 
and  foda  form  compounds  with  this  fait,  ^vhich  are  known 
by  the  name  of /r,;^.'i'72r//J'.  n^c 

,     4.  This  is  one  of  the  moft  ufefiil  falts  to  be  employed  Ufes. 
as  a  reagent  in  detefting  lime  in  liquid   folutions,  and 
for  afcertaining  the  nature  and  proportions  of  calcare- 
ous falts. 

19.  Tartrate  of  Ammonia. 

The  compound  of  tartaric  acid  and  ammonia  forms 
a  fait  which  very  readily  cryftallizes.  This  fait  has 
a  cooling  bitter  tafte,  is  very  foluble  in  ^vater,  and 
cafily  decompofed  by  heat.  It  is  fubjeft  alfo  to  fpon- 
taneous  decompofition.  By  the  aAion  of  the  ftronger 
acids  part  of  the  bafe  is  feparated,  and  it  is  converted 
into  an  acidulous  tartrate  of  ammonia, 

20.  Citrate  of  Ammonia, 

1.  This  fait,  which  is  a  compound  of  citric  acid  and 

ammonia,  is  formed  by  the  diredl  combination  of  the 

4  D  z  acid 


5§o 


CHEMISTRY. 


Ammonia,  acid  and  alkali,  and  it  cryflallizes  when  the  folution  is 
.     °^'^'       evaporated  to  the  confidence  of  a  thick  fyrup. 

2.  The  cryftals  are  in  the  form  of  an  elongated  prifm. 
They  are  very  foluble  in  water,  and  have  a  faline  cool- 
ing talle.  This  fait  is  decompofed  by  heat,  the  ammo- 
nia being  driven  off. 

3.  It  is  compofed  of 

Acid  62 

-Ammonia    38 


2 1 .  Malate  of  Ammonia. 

This  fait,  which  is  a  compound  of  malic  acid  and 
ammonia,  is  a  very  foluble  arid  deliquefcent  fait.  Its 
other  properties  are  unknown. 

2?.  Benzoate  of  Ammonia. 

The  compound  of  benzoic  acid  and  ammonia  forms 

a  very  foluble  fait,  which   readily  cryftalllzes,  and  the 

cryftals   arrange   themfelves  in   an   arborefcent  or  plu- 

mofe  form.     This  fait  is  volatile,  and  is  decompofed  by 

•  Four.'riy    all  Other  acids  *. 

Connaift  ■ 

dim.  vii.  23.  Succinate  of  Ammonia. 

'S3-  ...  .      r 

The  compound  of  fuccinic  acid  and  ammoma  forms 

a   fait,    which   affords   needle-ftiaped   cryftals   that   are 

deliquefcent,  and  are  fubllraed  by  heat,  without  being 

decompofed. 

24.  Saccolate  of  Ammonia. 

Nothing  farther  is  known  of  this  fait,  than  that  it 
has  an  acid  tafle,  and  is  readily  decompofed  by  heat. 

2  c.  Camphorate  of  Ammonia. 
ii5i  ■' 

Prcpara-  i.  This   fait,    which    is   a   compound   of  camphoric 

"°"'  acid  and  ammonia,  is  prepared  by  adding  the  acid  to 

a  folution   of  carbonate  of  ammonia,   and   hot  water, 

till    effervefcence    ceafes.      The    evaporation    muft    be 

conducled  \vith  a  very  gentle  heat,  on  account  of  the 

ii6i      volatility  of  the  ammonia. 

Properties.        2.   It    is    difficult    to    obtain    this    fait    cryftallized. 

"Vi'hen   the   folution  is  too  much  evaporated,  it  affords 

a  cryflalline  raafs,  in  which  appear  fmall   needles  ;  but 

if  it   be   evaporated  to   drynefs  there   remains   a   folid 

opaque  mafs,  which  has  a  llightly  bitter   and   pungent 

tafte. 

3.  This  fait  is   fllghtly  deliquefcent  in  the  air;  it  is 

not   very  foluble   in   cold   water,  but   may  be  diffolved 

in    three    parts    of  boiling   water.     In    thefe    falts,    it 

would  appear  that  the  acid  refifts  die  aflion  of  the  w-a- 

ter ;  for  when  there  is  an  excefs  of  bafe,  they  become 

1163      more  foluble. 

Aftion  of         ^.  Expofed  to  heat   on  red-hot  coals,  it  fwells  and 

melts,   and  then  rifes  in  vapour.     With  the  blow-pipe, 

it  gives  a  blue  and  red  flame,  and  is  entirely  diffipat- 

ed. 


26.  Suberate  of  Ammonia. 


Ammonia^ 

&c. 


heat. 


1164 

Of  acids.  5.  This  fait  is   decompofed   by  the   fulphuric,  nitric, 

and  muriatic  acids,  and  if  the  folution  be  fufficiently 
concentrated,    the  camphoric  acid  is  depofited.     It  is 

+  Ann.  ie     ^^^  decompofed  by  potafti  and  foda,  and  more  rapidly 

Cbim.  xsvi.  with  the  affiftance  of  heat.     This  fait  is  completely  fo- 

f-  31.  luble  in  alcohol  f. 


This  compound  of  fuberic  acid  with  ammonia  af- 
fords cryftals  in  the  form  of  paralleloplpeds.  It  has 
a  flight  faltifti  tafte,  leaving  an  impreffion  of  bltternefs. 
It  reddens  %Tgctable  blues,  and  is  deliquefcent  in  the 
air.  It  is  very  foluble  in  \vater.  When  it  is  thrown  on 
burning  coals,  it  fwells  up,  and  is  depri\-ed  of  its  water 
of  cryftallizatlon.  It  is  entirely  diffipated  by  the  aftlon 
of  ithe  blow-pipe.  It  is  decompofed  by  the  fulphuric, 
nitric,  muriatic,  and  oxalic  acids,  by  the  fixed  alkalies, 
and  the  aluminous  and  magnefian  falts  J.  X  Annal.  ie  . 

Chim.  lom. 

27.  Mellate  of  Ammonia.  xxiii.  p.  55. 

This  fait,  which  is  a  compound  of  mellitic  acid  and 
ammonia,  is  formed  by  faturating  the  acid  with  the 
alkali.  By  evaporation  it  affords  tranfparent,  fix-fided 
cryftals.  This  ialt  %vhen  expofed  to  the  air,  becomes 
opaque,  and  of  a  filvery  wliite  colour. 

28.  Laftate  of  Ammoma. 

This  compound  of  laftic  acid  and  ammonia  forms  a 
fait  which  cryftalllzes.  It  is  deliquefcent  in  the  air, 
and  is  decompofed  by  heat,  great  part  of  the  ammonia 
being  driven  off. 

29.  Pruffiate  of  Ammonia. 

The  compound  of  pruffic  acid  and  ammonia  affords 
a  fait  ^vliich  has  the  odour  of  ammonia.  \\Tien  this 
fait  is  expofed  to  heat,  it  is  entirely  diffipated. 

30.  Sebate  of  Ammoma. 

3 1 .  Urate  of  Anunonia. 

The  compound  of  uric  acid  and  ammonia,  forms  a 
fait  ^vhich  is  not  very  foluble  in  water,  and  in  m&ny 
of  its  properties  refembles  the  acid  itfelf. 

IV.  Compounds  of  Ammonia  with   Inflammable   Sub- 
ftances. 

1.  Ammonia  enters  into  combination  ivith  alcohol, 
^vith  the  affiftance  of  a  moderate  heat  ;  but  tlie  am- 
monia is  feparated  when  the  mixture  is  expofed  to  a 
temperature  below  the  boiling  point  of  alcohol. 

2.  Ammonia  readily  mixes  with  ether  ;  but  the  na- 
ture of  the  compound,  or  whether  it  be  a  chemical 
combination,  is  not  known. 

3.  Ammonia  forms  a  compound  with  the  fixed  oils, 
which  is  well  known  under  tlie  name  of  foap  or  lini- 
tnent. 

4.  With  the  volatile  oils  it  forms  compounds,  which 
have  fomewhat  fimilar  properties. 

Caap.  XIII.  Of  earths. 

1.  The  word  earth  is  taken  In  different  fignifica- 
tlons.  Sometimes  It  fignlfies  the  globe,  and  fometimes 
It  is  ufed  to  denote  the  foil  on  the  furface  of  the  globe. 
In  chemlftry  It  is  employed  to  fignify  certain  elementary 
fubftances,  of  which  a  great  proportion  of  the  folid  parts 
of  the  globe  is  compofed ;  and  tliefe  fubftances  are  found 

to  poffefs  many  peculiar,  and  fome  common  properties.         jjgj 

2.  The  general  properties  of  the  earths  are  the  fol- PropertifK 
lowing. 

a.  They  have  neither  tafte  nor  fmell. 

b.  They 
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Limf,  &.C.       b.  Tliey  are  incombiiftible. 

c.  They  are  nearly  infoluble  in  water. 

</.  They  have  a  fpecific  gravity  which  is  under  5. 

The  number  ot"  the  earths  which  are  at  prefent 
known,  is  nine,  and  we  rtiall  treat  of  them  in  the  fol- 
lowing order. 

1.  Lime, 

2.  Barytes, 

3.  Strontites, 

4.  Magnefla, 

5.  Alumina, 

6.  Silica, 

7.  Yttria, 

8.  Glucina, 

9.  Zirconia. 

Sect.  I.     O/Liue. 

£arly  I.  Lime  has    been  known   from  the  remoteft  anti- 

kaoivn.  quity.  The  great  abundance  in  ^vhich  it  is  tound  in 
nature,  and  the  important  ufes  to  which  it  may  be 
applied,  led  men  to  employ  it  for  many  purpoles  from 
the  earliert;  a^es  of  the  world.  It  ivas  well  known  to 
the  ancients  as  mortar,  and  as  a  manure,  and  they  were 
not  unacquainted  with  fome  of  its  medicinal  \'irtues. 
But  it  was  long  before  the  nature  and  properties  of 
lime  were  fully  known  ;  and  particularly  thofe  changes 
which  quicklime  undergoes  when  it  is  expofed  to  the 
air,  or  limeftone  to  the  aftlon  of  heat.  It  was  not  till 
Dr  Black  made  his  brilliant  difcoveries,  that  the  nature 
of  thefe  changes  was  fully  developed,  and  the  fanciftd 
theories  which  had  been  propofed  to  account  for  them 
1 1 53       were  entirely  rejefted. 

Prepara-  2.   Lime  is  feldom  found  perfectly  pure  in  nature  ; 

tisnof  pure  but  it  is  univeifally  diftufed,  and  exifts  in  fome  places 
""•  in   the   greateft   abundance,  in  combination  with  other 

fubftances,  and  particularly  with  carbonic  acid.  To 
obtain  it  pure,  a  quantity  of  chalk,  or  marble,  or 
limeftone,  is  expofed  to  a  ftrong  heat,  by  which  means 
the  carbonic  acid  with  which  it  is  in  combination  is 
driven  off.  When  the  limeftone,  or  marble,  or  chalk, 
which  has  been  employed,  is  fufficiently  burnt  or  cal- 
cined, and  removed  from  the  fire,  and  water  poured 
upon  it,  it  fwells  up,  and  at  laft  falls  down  into  a 
powder.  This  powder  is  called  quicllime.  In  this 
procefs  of  flaking  lime,  as  it  is  called,  a  great  quanti- 
ty of  water  is  quickly  abforbed,  and  the  water  being 
fixed  in  the  lime  in  the  folid  ftate,  gives  out  that  calo- 
ric which  is  neceflary  to  retain  it  in  the  ftate  of  li- 
II 69      quidity,   fo  that  a  great  quantity  of  heat  is  evolved. 

Slaking.  Part  of  the  water,  alfo,  rlfes  in  vapour,  in  confequence 
of  the  great  heat,  before  it  is  confolldated  with  the 
lime.  The  heat  produced  Is  fo  great,  that  water  may 
be  boiled,  and  combuftible  bodies  may  be  inflamed. 
Accidents  have  happened  to  carriages  and  velTels  load- 
ed with  lime,  to  which  water  had  been  admitted.  So 
much  heat  was  produced,  that  they  have  been  fet  fire 
to,  and  burnt.  Light  is  alfo  emitted  when  lime  is 
flaked.  This,  it  is  faid,  is  feen  when  the  procefs  is 
conduced  in  a  dark  place,  and  the  quantity  of  lime 
confiderable. 

3.  The  purity  of  lime  thus  obtained,  is  in  pro- 
portion to  the  purity  of  the  fubftance  which  was  cal- 
cined.    The  lime  which  is  obtained  by  burning  pure 


white  marble,  or  what  is  called  calcareoutfpar,  is  to-  Lime,  &o. 
lerably  pure.     But  there  are  other  procenes  by  which  '■~~v~"~' 
thofe  fubltances  wth  which  it  may  happen  to  be  mixed 
may  be   feparated.      If  a  ((uantity  of  chalk  be  waflied 
m  pure  water,   dilTolvcd  in  dillilled    acetic   acid,  and 
afterwards  precipitated  by  carbonate  of  ammonia,  the 
precipitate  being  waflied  and  calcined,  pure  lime  is  the 
produtft.      The   lime  which  is   obtained    from   oyftcr- 
fhells,  may  be  rendered   pure   by  the  following  procefs. 
Firrt  wafli  the  fliells  in  different  quantities  of  water,  and 
boll  them,  to  feparate  any  mucilaginous  fubltance.     In- 
troduce them  into  a  furnace,  and  calcine  them  to  white- 
nefs.     After  the  firfl:  calcination,  put  them  into  a  por-     ^ 
celain  retort,  and    expofe    it   to  a  red  heat.      By  this    j9 
procefs  pure  lime  is  obtained.     To  preferve  it  in  this    ^ 
ftate  of  purity,  it  mud  be  kept  in  clofe  vefTels.  u-g 

4.  Pure  lime  is  of  a  white  colour,  has  a  hot,  fliarp.  Properties, 
caultic  tafte,  and  deflroys  tlie  texture   of  animal  fub- 
ltances, to  which  it  is  for  fome  time  applied.      It  con- 
verts the  fyrup  of  violets  and  other  vegetable  blues  to 

a  green  colour.      The  fpecific  gravity  of  lime  is  2.3.  u-i 

5.  After  the  lime  has  been  thus  prepared  and  flak-  Aflion  of 
ed  j  if  more  water  be  added  to  dilute  it,  and  reduce  it  water, 
to  the    conliflence  of  thick  cream,  this    is    what   was 
formerly  called  nulk,  or  cream  of  lime.    But  if  a  greater 
quantity  of  water  be  added,  and   the   folutlon  be  filter- 
ed, a  tranfparent  ll<iuld  is  thus  obtained,  which  is  known 

by  the  name  of  lime  water.  Four  hundred  and  fifty 
parts  of  water  are  required,  it  is  faid,  to  diflblve  one 
of  lime.  This  water  is  clear  and  limpid,  has  a-ftiarp, 
acrid  tafte,  and  renders  the  fyrup  of  ^-iolets  green. 
When  this  water  is  evaporated,  and  the  whole  driven  ofl^, 
the  lime  remains  pure.  If  the  folutlon  of  lime-water  be 
expofed  to  the  air,  the  furface  is  foon  covered  with  a  pel- 
licle, which  gradually  acquires  folldity  and  thicknefs. 
This  pellicle  is  owing  to  the  attra(5tion  of  the  lime  for 
the  carboi\ic  acid  of  the  atmofphere,  forming  a  carbon- 
ate of  lime,  which  being  infoluble  in  water,  is  preci- 

6.  Lime,    according    to    Trommfdorf,    cryftallizes.  Cryftal- 
Thls  was  firft  difcovered  by  Scheele.     The  method  by.lizes. 
which  MrTrommfdorf  obtained  the  cryftals  of  lime  is  the 
following.     Boil  any  quantity  at  pleafure  of  muriate  of 
lime,  with  one-fourth  or  lefs  of  cauftic  lime,  and  eva- 
porate the  folutlon  till  a  drop  of  it  let  fall  on  a  cold 

ftone  affume  the  confdtence  of  fyrup.  It  is  then  to  be 
filtered,  and  put  into  a  clofe  veflel,  that  the  folutlon 
may  cool  as  flowly  as  pofllble.  Cryftals  of  lime  are 
thus  obtained,  which  muft  be  waflied  in  alcohol,  to  fe- 
parate any  part  of  the  muriate  of  lime  which  may  ad- 
here. For  the  complete  fuccefs  of  this  experiment,  ^j/^'' .. 
fome  pounds  of  the  muriate  of  lime  muft  be  employ-       ^'  "'  " 

ed  *  '■^' 
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7.  Lime  undergoes  no  change  by  the  aflion  of  light,  Aflion  of 

and    it  remains  unaltered  when    it    is  expofed   to  the ''^'"' 
greateft  heat. 

8.  Lime  is  one  of  the  moft  important  of  the  earthy 
bodies.  It  is  applied  to  a  great  many  valuable  pur- 
pofes,  and  fortunately  it  can  be  obtained  in  the  great- 
eft abundance.  It  is  employed  in  medicine,  both  as  an 
internal  remedy,  and  an  external  application.  As  a 
manure,  it  is  of  the  moft  extenfive  utility  ;  nor  is  it  of 
lefs  importance,  as  it  is  employed  for  a  cement  in  build- 
ing. When  quicklime  is  mixed  ■with  fand  and  water, 
and  reduced  to  the  form  of  a  thick  pafte,  it  is  in  the 

ftate. 
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ftate  ef  mortar.  It  is  an  objeft  of  the  utmoft  import- 
ance that  the  mortar  which  is  employed  as  a  cement  in 
building,  fhould  be  durable.  To  attain  this  objeft,  a 
j(ood  deal  of  attention  has  been  paid  by  different  phi- 
lofophers  in  afcertaining  the  proportions  which  feem  to 
anfwer  bell,  or  the  additions  which  may  be  made  to 
the  ufual  materials  in  the  formation  of  good  and  dur- 
able mortar.  The  proportions  which  have  been  pro- 
pofed  by  Dr  Higgins  are, 


Coarfe  fand, 
Fine  fand. 
Quicklime, 


4  parts 

3 
I 


The  lime  fliould  be  recently  flaked,  and  tlie  quantity 
of  water  (hould  be  juft  fufficient  to  bring  it  to  a  proper 
confiftency. 

Dr  Higgins  found  that  bunit  bones,  if  they  did 
not  exceed  one-fourth  of  the  lime,  added  to  the  mor- 
tar, improved  its  tenacity,  and  prevented  it  from  crack- 
ing in  drying. 

It  has  been  propofed  to  add  a  certain  proportion  of 
unflaked  lime  to  the  mortar,  with  the  \'iew  of  giving 
it  greater  folidity.  Mortar  acquires  its  hardnefs  from 
"the  lime  abforbing  carbonic  acid,  and  returning  to  the 
ftate  of  limeftoue,  and  alfo  from  the  combination  of 
part  of  the  water  with  the  lime.  According  to  Guy- 
ton's  experiments  the  following  proportions  compofe  a 
good,  durable  mortar. 


Fine  fand  3 

Cement  of  well-baked  bricks  3 
Slaked  lime  '      2 

Unflaked  2 


parts, 


It  is  fometimes  neceltary  to  ufe  mortar  as  a  cement 
under  water,  but  common  mortar  is  unfit  for  this  pur- 
pofe.  It  has  been  found  by  experiment,  that  manga- 
nefe  added  to  mortar,  gives  it  the  property  of  confoli- 
dating  under  water.  To  prepare  a  mortar  for  this  pur- 
pofe,  Guyton  recommends  the  following  precefs.  IVIix 
together  90  parts  of  limellone,  fix  parts  of  black  oxide 
of  manganefe,  and  4  parts  of  blue  clay  in  the  ftate  of 
po^vder.  Let  the  mixture  be  calcined,  to  drive  off  the 
carbonic  acid  ;  then  add  60  parts  of  fand,  and  mix  it 
together  with  a  fufficient  quantity  of  water,  to  bring  it 
to  the  confiftency  of  mortar. 

9.  The  order  of  the   affinities  of  lime  is  the  follow- 
ing : 

Oxalic  acid. 

Sulphuric, 

Tartaric, 

Succinic, 

Phofphoric, 

Sacladtic, 

Nitric4 

Muriatic, 

Suberic,' 

Fluoric, 

Arfenic, 

Laftic, 

Citric, 

Benzoic, 
"   Sulphurous, 

Acetic, 


Lime,  &c.' 


Boracic, 

Carbonic, 

Pruffic. 

1.  Phofphuret  of  Lime. 

1.  Lime    combines  with    phofphorus,    and    forms  n  prepari. 
compound    which    is    called  phofphuret    of  lime.     Totion. 
prepare  this   compound,  hitroduce  into  the  bottom  of 

a  glafs  tube,  clofed  at  one  end,  one  part  of  phofphor- 
us, and  afterwards  place  a  little  above  it  four  or  five 
times  its  weight  of  quicklime  in  powder.  Expofe  to  a 
heat  that  part  of  the  tube  which  contains  the  lime,  fo 
that  it  may  become  red  hot.  In  this  ftate  raife  the 
tube  and  draw  it  along  the  coals,  till  that  part  of  it 
containing  the  phofphorus  be  alfo  expofed  to  the  heat. 
The  phofphorus  is  raifed  in  the  ftate  of  vapour  through 
the  lime,  and  combines  with  it,  fo  that  the  whole  raafs 
forms  a  compound  of  a  bro\va  colour.  This  is  the 
phofphuret  of  lime.  j{., 

2.  It  has  a  deep  brown  colour,  no  finell,  and  when  Pcopertief. 
it  is  expofed  to  the   air  it  falls  to  pieces.     It  is  infoUi- 

ble  in  water,  but  it  decompofes  that  liquid  at  the  mo- 
ment it  comes  in  contadl  with  it.  An  efFervefcence 
takes  place,  and  phofphorated  hydrogen  gas  is  emit- 
ted, which  is  fpontaneoufly  inllamed  when  it  comes  to 
the  furface  of  the  ^vater.  It  is  owing  to  this  gas  that 
phofphuret  of  lime,  when  it  is  moiftened,  gives  out  the 
fetid  fmell  of  garlic  \  and  as  this  gas  is  formed  by  the 
decompofition  of  the  water,  part  of  it  combines  with 
the  phofphuret  of  lime  and  forms  a  hydrogenated 
phofphuret,  fo  that  the  phofphuret  when  it  is  taken 
from  the  water  and  dried,  gives  out  flame,  when  con- 
centrated muriatic  acid,  which  difengages  the  phof- 
phorated hydrogen  gas,  is  poured  upon  it. 


II.  Sulphuret  of  Lime. 
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1.  This   compound    of   fulphur    and    lime   may  bePrepara- 
formed  by  expofing  to  heat  in  a  crucible,  fulphur  and*'°°' 
lime  reduced  to  powder.     They  fiife  flightly,  or  rather 
combine  into  an  acrid,  reddifli  mafs,  which  is  the  ful- 
phuret  of  lime,  formerly  called  calcareous  liver  offul- 

2.  When  it  attracts  moifture  from  the  air,  or  if  a  Hydrogen, 
little  water  be  thro^vn  upon  it,  it  changes  colour,  and  'ted  ful- 
pafles  to  a  greenilh  yellow,  emitting  at  the  fame  time  an''""''^'" 
extremely  fetid  odour,  and  forming  fulphurated  hydro- 
gen gas,  becomes  a  hydrogenated  fulphuret. 

3.  When  fulphur  and  lime  are  combined  together 
by  means  of  water,  the  refult  is  not  a  fimple  fulphu- 
ret, but  always  a  hydrogenated  fulphuret,  on  account 
of  the  water  which  is  decompofed.  This  may  be  pre- 
pared, either  by  throwing  water  on  quicklime,  cover- 
ed with  fulphur  in  powder ;  the  heat  which  is  emitted 
by  the  flaking  of  the  lime  effefting  the  combination  : 
or  it  may  be  prepared  by  heating  in  a  matrafs,  fulphur 
and  lime  in  powder  with  10  times  their  weight  of  wa- 
ter, or  by  heating  lime  water  on  fulphur.  By  the  two 
firft  procefles,  a  liquid  is  obtained  of  a  red,  orange,  or 
yellow  colour,  of  an  extremely  fetid  odour,  and  a 
pungent,  acrid  tafte.  This  hydrogenated  fulphuret  of 
lime  expofed  to  the  air,  is  deprived  of  its  colour,  grad- 
ually decompofed,  and  the  fulphur  combining. with  the 
oxvgen  of  the  air,  is  firft  converted  into  fulphurous, 
and  aftersvards  into  falphuric  acid.     It  is  decompofed 

by 
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by  the   acids,  fulphur  is  precipitated,  and  fulphurated 
hydrogen  gas  is  difengnged. 

4.  Lime  combines  readily  with  fulphurated  liydro- 
gen.  When  fulphurated  hydrogen  gas  is  paffed  into  a 
bottle  of  lime-water,  the  gas  is  abforbed  and  fixed  by 
combining  with  ihe  lime,  it  renders  it  move  foluble, 
and  forms  the  hydrofulpliuret  of  lime.  This  hydroful- 
phiuet,  as  Berthollet  obferves,  performs  the  part  of  an 
acid,  by  faturating  the  lime,  and  gives  it  the  property 
of  cryftallizing.  This  hydrofulpliuret  has  no  colour, 
and,  expofed  to  the  air,  emits  a  flrong  fetid  odour.  It 
is  extremely  foluble  in  water,  and  is  decompofed  by 
the  acids  with  efFervefcence,  while  fulphurated  hy- 
drogen gas  is  given  out.  Thus,  lime  enters  into  three 
different  combinations  with  lulphur,  namely  into  the 
fulphuret  of  lime,  the  hydrofulphuret,  and  the  hydro- 
genated  fulphuret. 

III.  Compounds  of  Lime  with  Acids. 
I .  Sulphate  of  Lime. 

1.  The  compound  of  fulphuric  acid  and  lime  has 
been  kno\vn  under  a  great  variety  of  names,  as  felenile, 
gyfifiim,  plafter  of  Paris,  a/abajler,  vitriol  of  lime.  The 
fulphate  of  lime  is  found  in  great  abundance  in  nature  ; 
and  it  is  found  fufficiently  pure,  fo  that  artificial  pre- 
paration is  not  required. 

2.  When  fulphate  of  lime  is  pure,  it  is  frequently 
found  cryfiallized.  The  primitive  form  of  its  cryflals 
is  a  quadrangular  prifm,  whofe  bafes  are  rhomboidal, 
and  the  angles  113°  and  67°.  The  integrant  particle 
has  the  fame  form.  The  fpecific  gravity  is  from  2.1679 
to  2.3114.  It  is  not  changed  by  expofure  to  the  air. 
It  is  little  foluble  in  water.  Five  hundred  parts  of  cold 
water,  and  450  of  boiling  water,  are  required  to  diffolve 
it.  When  it  is  expofed  to  heat,  it  lofes  its  water  of 
cryflallization,  decrepitates,  becomes  very  friable,  and 
falls  do^vn  into  a  veiy  ivhite  opaque  powder.  When 
this  powder  is  reduced  to  a  paltc  with  water,  it  ab- 
forbs  it  very  rapidly,  and  becomes  in  a  very  (hort  time 
folid.  From  this  peculiar  property,  it  is  employed  for 
forming  ccjls,  under  the  name  of  plafter  of  Paris. 
Wlien  it  is  ftrongly  heated  for  a  long  time,  it  becomes 
phofphorefcent,  and  then  melts  ;  and  before  the  blow- 
pipe it  gives  an  opaque,  vitreous  globule. 

3.  This  fait  becomes  more  foluble  by  the  aftion  of 
fulphuric  acid,  without  being  converted  into  an  aci- 
dulous fulphate  of  lime.  The  nitric  and  muriatic  acids 
increafe  its  foliibility  without  decompofing  it.  It  is  part- 
ly decompofed  by  the  phofphoric  acid  in  the  cold. 

4.  The  component  parts  of  fulphate  of  lime,  accord- 
ing to  Bergman,  are, 

Acid  46 

Lime  3  2 

Water  22 

100 

After  being  dried  in  different  temperatures,  accord- 
ing to  Mr  Kir^van,  the  component  parts  are,. 

Dried  in  270°     In  a  red  Iieat.     In  a  white  heat. 

55-84  59 

38.81  4.- 

S-ZS  00 


Acid 

50-39 

Lime 

35-23 

Water 

14.38 
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Anhydrous  Sulphate  of  Lime. 

This  is  a  variety  of  the  fulphate  of  lime  found  native 
in  different  places,  which,  as  the  name  imports,  con- 
tains no  water  of  cryftaliization.  It  is  found  cryllal- 
lized.  The  primitive  form  of  the  cryftal  is  a  reft- 
angular  prifm,  having  tivo  of  its  bales  broader  tha-i 
the  other  two.  The  fpecific  gravity  is  2.9  ;o.  It  has 
a  pearly  luftre,  confidcrable  hardnefs,  pliofphorefces 
ivhen  it  is  heated,  is  tranfparent,  and  infoluble  in  wa- 
ter. The  component  parts  are,  according  to  the  ana- 
lyfis  of  Mr  Chenevix, 

Acid  44.88 

Lime  5  V- 1  2 


100.00 


2.  Sulphite  of  Lime. 


ii8r 


100.00 


ICC.CO 
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1.  This   fait   maybe   prepared   by  palTmg  a   current  pjepaia- 
of  fulphurous  acid   gas  into  a   bottle  of  dillilled  water,  tion. 

in  ^vhich  is  fufpended  pure  carbonate  of  lime  in  pow- 
der. A  briik  effervefcence  takes  place  ;  the  fulphite, 
as  it  forms,  falls  to  the  bottom  in  the  ftate  of  powder  ■■, 
and  if  the  gas  be  continued  to  be  added  after  the  ef- 
fervefcence has  ceafed,  the  fulphite  of  lime  in  the  llate 
of  powder  is  completely  re-dilTolved  ;  the  liquid  be- 
comes warm  j  and  as  it  cools,  it  affords  cryftals.  jjgg 

2.  This  fait  is  either  in  the  ftate  of  white  powder,  or  PropertieE. 
in  the   form  of  fix-fided  prifms,    terminated    by  long, 
fix-fided  pyramids.      At  firft   it   has  no  tafte,  but  when 

it  is  kept  in  the  mouth  for  fome  time,  it  becomes  ful- 
phureous.  It  efflorefces  llowly  when  expofed  to  the  air, 
and  is  converted  into  fulphate  of  lime  on  the  furface. 
It  is  lefs  foluble  in  ^vater  than  the  fulphate  of  lime,  re- 
quiring 800  parts  of  water  to  diffolve  it.  jjg. 

3.  When  it  is  expofed  to  heat,  it  is  deprived  of  fome  .^elion  of 
water,    becomes    white,    and    is    reduced     to    powder,  heat. 

A  ifiong  heat  feparates  fome  fulphur,  and  it  is  then 
converted  into  fulphate  of  lime. 

4.  The  component  parts  of  this  fait  are,  OompolU 

Sulphurous  acid  48-  *'°''- 

Lime  47 

\%ter  5 

100 
3.  Nitrate  of  Lime. 

1.  This   fait,  which  is   the   compound   of  nitric  acidirjn    r^ 
and  lime,  has  been  long  known  under  the  names  of  ra/- 
careous  nitre,  mother  ivater  of  nitre,  Baldwin's  phof- 
phorus.     It  always  accompanies  nitre,  and,  as  one  of  its 
names  imports,  remains  in  the  folution  from  ^vhirh  nitre 

has  been  obtained.  iia% 

2.  This   fait   may   be  prepared   by  diffolving  carbo- Prepara- 
nate   of  lime    in    nitric  acid,  evaporating  to  the  con-''""- 
firtence  of  fyrup,  and   allowing    the    folution   to  cool 
fiowly.     It  is  thus  obtained  in  the  Hate  of  cryftals. 

3.  The  cryftals  of  nitrate  of  lime  are  in  the  form  ofpfopgj^, 
fix-fided  prifms,  terminated  by  long  pyr.imids.      Some- 
times they  are  in   the  form  of  long    ftriatcd   needles, 
grouped  together,  of  a  iilvery  whitenefs.     The  tafte  is 

acrid,  hot,  and  bitter.     The  fpecific  gravity  is  1.6*07.      1194 

4.  This  is  one  of  the   moll  deliqucfcent  falls.     Ex- .\(5lion  o£ 
ppfed  to  the  air  for  a  few  hours,  it  is  totally  melted,  ^^ater- 


1195 
'Of  heat. 


5^4  CHE     M 

lAme,  &c.  It  is  fometimes  employed  In  chemiftiy  on  account  of 
''~~"  tills  property  of  attrafling  moirture,  to  deprive  gafes 
of  the  vapour  of  water  v\ith  which  they  may  be  com- 
bined. For  this  purpofe,  the  gafes  are  made  to  pafs 
through  tubes  which  contain  dried  nitrate  of  lime.  It 
is  owing  to  a  mixture  of  this  fait,  that  nitre  is  fome- 
times deliquefcent  in  the  air.  The  nitrate  of  lime  is 
extremely  foluble  in  water.  One  part  of  cold  water 
dillblves  four  of  this  fait.  Boiling  water  dilTolves  Hill 
more. 

J.  When  heated,  this  fait  is  very  fufible.  It  melts 
like  oil,  and  after  it  becomes  dry,  it  often  acquires, 
during  cakination,  the  property  of  becoming  lumi- 
nous in  the  dark.  Hence  the  origin  of  one  of  its 
names.  More  ftrongly  heated,  it  is  decompofed  ;  gives 
out  red  vapours  of  nitrous  gas,  oxygen  and  azotic  gafes, 
and  there  remains  behind  pure  lime. 

6.  This  fait  is  decompofed  by  the  fulphuric  acid, 
partially  by  the  phofphoric,  and  by  potafli  and  foda. 
By  double  afTmity  it  is  decompofed  lay  the  fulphates 
of  potafh,  of  foda,  and  ammonia.  Sulphate  of  lime, 
which  is  an  infoluble  fait,  is  always  precipitated. 

7.  By  the  analyfis  of  Bergman,  the  conftituent  parts 
of  nitrate  of  lime  are  the  following. 

Acid,  43 

Lime,  32 

Water,         25 
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By  the  analyfis  of  Mr  Kirwan,  when  it  is  well  dried 
in  the  air. 


Acid, 
Lime, 
Water, 


57-44 
32.00 


•  Feurerey 
Connaifs, 
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This  fait  has  not  been  applied  to  any  ufe.  It  is  re- 
commended by  Fourcroy  as  a  fubftitute  for  nitre  in  the 
extradlion  of  nitric  acid  *. 

4.  Nitrite  of  Lime. 

When  the  nitrate  of  lime  is  expofed  to  heat,  till  it 
give  put  fome  bubbles  of  oxygen  gas,  there  remains 
behind  a  calcareous  nitrite,  which  converts  vegetable 
blues  to  green,  and  gives  out  a  great  quantity  of  red 
vapour  by  the  aftion  of  acids.  It  feems  to  be  m  the 
ftate  of  nitrite  of  lime,  that  this  compound  poffeffes 
the  phofphorefcent  property -f. 

5.  Muriate  of  Lime. 

1.  The  compound  of  muriatic  acid  and  lime  has 
been  known  by  the  names  of  calcareous   marine  fait, 

fixed  fill  ammoniac,  and  Homberg's  phofplwrus.  This 
fait  is  frequently  found  in  folution  in  fome  mineral  wa- 
ters. 

2.  It  is  prepared  by  faturating  muriatic  acid  with 
carbonate  of  lime,  and  evaporating  the  folution  to  the 
confiftence  of  fyrup.      It  cryilallizes  on  cooling. 

3.  The  muriate  of  lime  cryllallizes  in  fix-fided 
prifms,  terminated  by  fix-fided  pyramids.  The  taile 
is  acrid,  bitter,  and  difagreeable.  It  is  extremely 
deliquefcent  in  the  air.  Cold  water  diffolves  nearly 
double  its  weight.     Its  fpecific  gravity  is  1.76. 
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4.  Expofed  to    heat,   it   becomes    foft,    melt';,   andLln-if,  &- 
f'.vells  up,  and  then  is  deprived  of  its  water  of  cryftal-  *— "v—— 
lization.      At  a  very  high  temperature  it  is  alio  de-  .  i.*°'  ,. 
pnved  ot  part  ot  its  acid.     In  this  ftate,  with  an  excels ii^m 

of  lime,  it  acquires  the  property  of  fliining  in  the  dark, 
from  which  it  has  been  called  the  phofipliorus  ofi  Hom- 

^^'^S-        .     ^       .  .         .         ISO* 

5.  This  fait  is    decompofed    by  the  fulphuric  acid,  Of  Acids, 

by  the  nitric   acid,  which  converts  it  into  the  oxymu- 

riatic,    and    partly    by    the    phofphoric    and     fluoric 

acids.  -^r,^ 

1203 

6.  According  to  the  analyfis  of  Bergman,  the  con-fompoli- 

ftituent  parts  of  this  fait  are,  tiom 

I 

Muriatic  acid,  31 

Lime,  44 

Water,  25 

'  100 

But  according  to  Mr"  Kirwan,  when  it  is  dried  in  a 
red  heat,  it  is  compofed  of 


Acid, 
Lime, 

Water, 


42 

50 


ICO 
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7.  This  fait  is  only  employed  for  chemical  experi-ufes 
ments,  and  particularly  for  the  produftion  of  artificial 
cold,  by  mixing  it  with  fnow  or  pounded  ice.  Of  all 
the  falts  employed  for  this  purpofe,  it  feems  to  have 
the  greateft  efFeft,  in  confequence  of  the  rapid  tranfi- 
tion  from  the  folid  to  the  liquid  ftate.  To  prepare  the 
fait  for  this  purpofe,  it  is  moft  convenient  to  evapo- 
rate it  to  the  confiftence  of  a  pretty  thick  fyrup  ;  and 
then  by  ftirring  it  conftantly  as  it  cools,  it  is  obtained 
in  a  dry  granulated  ftate,  which  ftiould  be  reduced  to 
po^vder  in  cold,  and  put  up  in  bottles  fecured  with 
ground  ftoppers. 

6.  Hyperoxymuriate  of  Lime. 

This  fait,  which  is  the  compound  of  hyperoxymuri-prepara- 
atic  acid  and  lime,  is  prepared  by  putting  a  quantity  oftioii. 
pure  white  marble,  reduced  to  powder,  into  one  of  the 
bottles  of  Woulfe's  apparatus,  half  filled  with  water,  and 
by  paffing  a  current  of  oxymuriatic  acid  gas  into  the  li- 
quid, till  the  effervefcence  ceafes,  and  the  powder  has 
nearly  difappeared.  It  acquires  a  pungent  ftyptic 
tafte,  with  a  reddifti  colour.  It  exhales  the  odour  of 
oxymuriatic  acid,  and  not  of  the  hyperoxymuriatic 
acid.  When  ammonia  is  added  to  this  folution,  it  is 
decompofed,  and  there  remains  ordinary  muriate  of 
lime,  from  which  circumftance  it  feems  doubtful  whe- 
ther there  is  at  all  formed  a  hyperoxymuriate  of  lime. 
According  to  Mr  Chencvix,  this  fait  is  extremely  de- 
liquefcent, melts  at  a  low  heat,  in  its  water  of  cryftal-  j^q^ 
lization,  and  is  very  foluble  in  alcohol.  The  compo-CcmpoI;- 
nent  parts  of  this  fait  are,  tian. 
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Mme,  Sec.       This  fait  has  been  fuccefsfully  employed  in  the  pro- 
"*  cefs  of  bleaching. 

7.  Fluate  of  Lime. 

1.  The  compound  of  fluoric  acid  and  lime  has  been 
long  knowTi  under  the  names  oi  Jiuor  fpar,  cubic  [par ^ 
and  phofphoric  /par,  from  the  figure  of  its  cryllals,  or 
from  fome  of  its  properties.  This  fait  exifts  in  great 
abundance  in  nature,  and  in  a  ftate  of  confiderable  pu- 
rity. 

2.  It  may  be  artificially  prepared,  by  combining 
fluoric  acid  with  lime  in  folution  in  water.  The  fait 
is  depofited  in  the  form  of  powder  in  the  bottom  of 
the  veflel ;  and  when  it  is  taken  out,  it  is  to  be  well 
waflied  and  dried. 

3.  When  the  fluate  of  lime  is  found  native,  it  is  ge- 
nerally cryftallized  in  the  form  of  cubes,  the  angles  of 
which,  and  fometimes  the  edges,  are  truncated.  The 
primitive  form  of  the  cryftal  is  the  regular  oftahedron. 
The  form  of  its  integrant  particle  is  the  regular  tetrahe- 
dron. It  has  frequently  a  confiderable  degree  of  tranf- 
parency,  and  exhibits  a  great  variety  of  colours.  The 
fpecific  gravity  is  3.15.  It  has  no  talle,  is  not  altered 
by  e.xpofure  to  the  air,  and  it  is  infoluble  in  \vater. 

4.  When  it  is  expofed  to  heat,  it  decrepitates  and 
-becomes  luminous  i;>  the  dark  j  but  when  it  has  once 
given  out  this  light,  it  cannot  be  reftored,  either  by 
expofing  it  to  the  fun's  rays,  or  by  calcination  with 
charcoal  or  any  other  combuftible  fubftance.  From 
this  circumftance  it  appears,  that  this  phofphorefcent 
property  is  owing  to  fome  volatile  principle  which  has 
been  a  conftituent  part  of  the  fait.  The  artificial 
fluate  of  lime  alfo  pofleffes  the  fame  property,  and  even, 
according  to  Scheele,  in  a  higher  degree.  When  it  is 
ftrongly  heated,  it  melts  into  a  tranfparent  glafs. 

5.  This  fait  is  decompofcd  by  the  fulphuric,  ni- 
tric and  muriatic  acids,  by  the  carbonates  of  potafli 
and  foda,  and  by  molT:  of  the  phofphates.  It  is  by  de- 
compofing  it  by  means  of  the  fulphuric  acid,  that  the 
fluoric  acid  is  obtained. 

6.  The  fluate  of  lime  is  much  employed  in  fmall 
pieces  of  fculpture,  and  for  oniamental  purpofes  in  the 
formation  of  cups,  vafes,  and  pyramids.  It  is  employ- 
ed alfo  as  a  flux  for  mineral  fubllances. 

8.  Borate  of  Lime.  ■ 

This  fait,  which  is  a  compound  of  boracic  acid  and 
lime,  is  prepared  by  pouring  a  folution  of  boracic  acid 
into  lime  water,  or  by  decompofmg  the  foluble  alka- 
line borates  by  means  of  lime  water.  A  precipitate  is 
thus  formed,  of  a  fait  nearly  infoluble,  which  is  infi- 
pid,  and  in  the  form  of  a  ivhite  powder.  Little  is 
known  of  the  properties  of  this  fait. 

p.'Phofphate  of  Lime.     •■ 

Hiftory  and  '•  The  compound  of  phofphoric  acid  and  lime, 
prepara.  known  under  the  name  of  calcareous  phofphoric  fait, 
t:on.  is  one  ef   the  moft  interefting  difcoveries   of    modern 

chemiftry.  This  was  made  by  Scheele  and  Gahn  in 
1774,  when  they  proved  that  it  formed  the  bafis  of 
bones.  To  obtain  this  fait  in  a  ftate  of  purity,  a  quan- 
tity of  bones  is  calcined  to  whitenefs,  reduced  to  pow- 
der, and  well  waihed  ^vith  ivater  to  feparate  the  carbo- 
nate of  foda  and  other  foluble  falls  which  are  general- 
ly combined  with  it.  The  phofphate  of  lime  is  thus 
Vol,  V.  Part  II. 
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procured  in  the  form  of  an  infipid  white  powder.     In  Lime,  8ci  • 
this  ftate  it  is  generally  mixed  ivith  a  little  carbonate  *        ' 

of  lime,  which  may  be  feparated  by  diluted  acetic  acid, 
and  afterwards  walhiug  it  with  water.  jj,» 

2.  By  this  procefs  the  phofphate  of  lime  is  procured  froperues. 
in  a  ftate  of  purity  from  the  folid  matter  of  bones.      It 

has  no  tafte,  and  does  not  change  the  colour  of  vege- 
table blues.  When  it  is  prepared  artificially,  it  is  in 
the  form  of  white  powder,  but  as  it  exifts  in  nature,  it 
is  found  regularly  ci-yllallized.  This  is  known  to  mi- 
neralogifts  under  the  name  of  apatite,  of  ^vllich  there 
are  feveral  varieties.  The  primitive  form  of  its  cryftal 
is  the  regular  fix-fided  prifm  ;  the  primitive  form  of  the 
integrant  molecule  is  a  thrce-fided  prifm,  whofc  bafes 
are  equilateral  triangles.  It  remains  unaltered  by  ex- 
pofure  to  the  air,  and  it  is  foluble  in  water.  xiiG 

3.  WHien  this  fait  is  expofed  to   heat,   it  fcarcely  un-  A(5lion  of 
dergoes  any  change  ",    but  when  it  is    expofed   to  the  l"^^'- 
ftrong  heat  of  a  glafshoufe  furnace,  it  is  converted  into 

a  lemitranfparent  porcelain.  H17 

4.  The  phofphate  of  lime  is  decompofed  by  the  ful-Of  acid?, 
phuric,  nitric,  muriatic,  and  other  acids  ;  but  this  de- 
compofition  is  only  paitial.      Part  of  the  lime  only  is 
abftrafted,  and  the  lalt  is  converted  into  an  acidulous 
phofphate  of  lime.  1218 

J.  The  component  parts  of  phofphate  of  lime,    ac-  Compofi. 
cording  to  Fourcroy  and  Vauquelin,  are,  ''""■ 


Acid, 
Lime, 


4« 
59 

100 


iii9 


6.  The  phofphate  of  lime  is  of  great  importance  in  yf^^ 
chemiftry,  for  the  purpofe  of  extrafting  phofphoric 
acid,  to  be  decompofed  to  obtain  phofphorus.  It  is 
alfo  employed  for  making  cupels,  for  poliftiing  metals 
and  precious  ftones,  and  for  removing  fpots  of  greafe 
from  linen,  paper,  and  filk.  It  is  ufed  in  medicine  as 
a  remedy  for  rickets,  to  correft  the  fuppofed  effefts  of 
acids  in  foftening  the  bones. 

Superphofphate  of  Lime. 

1 .  This  fait,  with  an  excefs  of  acid,  was  difcovered  Hiftury. 
by  Fourcroy  and  Vauquelin  in  1795.     Scheele  had  re- 
marked,  that  the  phofphate  of  lime  was  diflblved   by 

an  acid  in  human  urine  j  but  he  had  not  afcertained 
that  this  combination  between  the  phofphoric  acid  and 
the  phofphate  of  lime  conftituted  a  permanent  fait. 

2.  It  may  be  obtained  artificially  by  the  partial  de-  Prepara. 
compofition  of  tlie  phofphate  of  lime  by  means  of  anytion. 
acid,  or  by  dilTolving  tliis  filt  in  phofphoric  acid.     This 

laft  procefs,  Fourcroy  obferves,  is  the  moft  certain  j 
and  when  the  phofphoric  acid  has  diflolved  as  much  as 
it  can  take  up  of  the  phofphate  of  lime,  the  fait  is  in 
the  ftate  of  acidulous  phofphate,  or  fuperphofphate.  , 

2.  This  fall  cryftallizes  in  fmall  filky  threads,  or  in  Propert 
brilliant  plates  of  a  pearly  luftre,  which  are  attached 
to  each  other,  and  fcem  to  have  the  confiftence  of  ho- 
ney or  glue.  It  has  a  ftrong  acid  tafte.  Expofed  to 
the  air,  it  is  flithtly  deliquefcent.  It  is  foluble  in  water, 
and  the  folution  produces  cold.  It  is  more  foluble  in 
boihng  water,  and  cryftallizes  by  cooling. 

4.  When  this  fait  is  expofed  to  heat,  it  firft  melts,  Adlion  of 
and  then   fwclls   up  and  dries.     If  the  temperature  be  heat, 
increafed,  it  undergoes  the  igneous  fufion,  and  is  con- 
4  E  verted 
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Lime,  &c.  verted  into  a  tranfparent  gb.fs.     The  phofphoric  acid 

'       V  in  this   fait   is   more   readily  dvrcompofed   by  charcoal 

than  in   the  neutral  phofphate  of  lime.     It  is  not  de- 

compofed  by  any  of  the   acids,   excepting  the   oxalic. 

The   proportions   of  its  conlHtuent  parts  are  the  fol- 

i«4      losing- 
Compofi-  Acid,  54 

tioii.  Lime,  46 

*  J'cutcroy  __^__ 

Connaifi. 
Chim.  ill. 
p.  247. 
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10.  Phofphite  of  Lime. 

1.  This  fait,  compoftd  of  phofphorous  acid  and 
lime,  is  formed  by  the  direft  combination  of  the  acid 
with  the  earth,  and  when  they  are  faturated,  it  falls 
to  the  bottom  in  the  form  of  white  powder.  This 
po^\'der  is  re-diflblved  xvith  an  excefs  of  acid,  and  in 
this  ftate  of  acidulous  phofphite  of  lime,  cryftallizes  by 
evaporating  the  folution. 

2.  When  thus  obtained,  it  is  in  the  form  of  a  white 
powder,  if  it  is  juft  neutralized  ;  but  with  an  excefs  of 
acid,  it  forms  fmall  prifms  or  needles.  This  fait  has 
no  tafie  •,  it  is  not  changed  by  expofure  to  the  air  j 
and  it  is  infoluble  in  water. 

3.  When  it  is  expofed  to  heat,  it  gives  out  a  phof- 
phoric light,  yields  a  fmall  quantity  of  phofphorus, 
and  is  converted  into  a  phofphate.  By  the  aftion  of 
the  blo^v-pipe  it  melts  into  a  tranfparent  globule. 

4.  The  neutral  phofphite  of  lime  is  foluble  in  acids, 
%vithout  being  decompofed.  The  proportions  of  its 
conftituent  parts  are. 
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Phofphorous  acid, 

=?4 

Lime, 

?I 

Water, 

15 

II.  Carbonate  of  Lime^ 

T .  This  fait  exifts  in  great  abundance  in  nature ; 
and  it  is  known  ty  great  variety  of  names,  as  lime/Sone, 
marble,  chalk.  It  may  be  prepared  artificially,  by  di- 
reirlly  combining  carbonic  acid  with  lime  ;  but  in  this 
procefs  the  proportions  of  the  acid  and  earth  muft  be 
accurately  adjufted  ;  for,  if  there  is  too  little  acid,  the 
firft  precipitate  which  is  formed  is  re-diflblved  in  the 
water,  and  leems  to  form  ■  carbonate  %vith  excefs  of 
lime.  If  there  be  too  much  acid,  the  carbonate  firft 
precipitated  is  alfo  re-dilTolved,  and  difappears  in  this 
excefs  of  carbonic  acid. 

2.  The  carbonate  of  lime  is  perfeftly  taftelefs.  The 
fpecific  gravity  is  2 .7.  It  is  frequently  found  cryftal- 
lized,  and  exhibits  a  great  variety  of  forms.  When  it 
is  tranfparent  and  in  the  rhomboidal  form,  it  has  the 
property  of  double  refraction.  The  primitive  form  of 
it^  cryllals  is  an  obtufe  rhomboid,  whofe  angles  are 
about  1014°  and  784°.  The  integrant  molecule  has 
the  fame  form. 

3.  When  it  is  expofed  to  the  air  it  undergoes  no 
change.      It  is  infoluble  in  water. 

4.  Expofed  to  a  llrong  heat,  it  decrepitates,  and  is 
deprived  of  its  water  of  cryflallization.  It  becomes 
white,  opaque,  and  friable.  If  the  heat  be  increafed 
and  continued,  the  whole  of  the  carbonic  acid  is  dii- 
ven  off  in  th«  flate  of  gas. 


S     T    II     Y. 

5.  The  carbonate  of  lime  is  readily  decompofed  by  X-ime,  &e, 
all  tlie  acids  with  eServefcence,  owing  to  the  difen-  ''  "* 
gagement  of  the  carbonic  acid  in  the  ftate  of  gas.  of '^d* 

6.  The  component  parts  of  carbonate  of  lime,  as  123?' 
they  have  been  afcertained  by  the  analyfes  of  Bergman  Compoli. 
and  Kirvvan,  are  the  following.  tion.  ^ 

Bergman.  Kirwan. 
Acid,  34  45  . 

L'me,  S5  SS 

Water,         1 1  OO 


100 


100 


12.  Arfeniate  of  Lime. 
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123W 
This  fait,  which  is  a  compound  of  arfenic   acid   and  Prepara- 
lime,  is  prepared  by  dropping  the  acid  into  lime  water.  *'°"- 
A  precipitate  is  formed,   ■which  is  foluble,  either  ivith  *  Feurcm^, 
an  excefs  of  the  bafe,  or  the  acid.     Or  it  may  be  form-  Connaiji. 
ed    by   diflblvlng   carbonate   of  lime  in   arfenic   acid 
The  acidulous  arieniate  of  lime,   when 
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ed,   affords  fmall  cryftals.     When  this  fait  is  heated,  it  .\(5lion  of 

melts,  but  is  not  decompofed  *.  heat. 


13.  Tungftate  of  Lime. 
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The  compound  formed  by  tungftic  acid  and  lime,  isFoundna. 
found  native.      It  is  from  the  mineral  called  tungften,''"- 
that  the  metallic  fubftance  is  obtained  which  bears  this      iixa 
name.     When  the   folution  of   tungftic  acid  is  added  Prepara- 
to   lime  water,    a   precipitate   of  tungftate   of  lime   istion. 
formed,    fimilar    to    the    native    compound    tungften. 
This    mineral    is   found    cryftallized.      The    primitive 
form  of  the  cryftal  is  the  oflahedron,  which  is  com- 
pofed  of  Wso  four-fided  pyramids,  applied  bafe  to  bafe. 
It  is  of  a  yello\villi  colour,  with  fome  degree  of  tranf- 
parency    and    confiderable    h.irdnefs.      It    is    infoluble 
in  water,  and  is  fcarcely  altered  by  the  aftion  of  heat.      1240 
The  Ipecific  gravity  is  about  lix.    The  component  parts  Compofl- 
of  this  fait  are,  '>on- 


Tungftic  acid 
Lime 


70 

50 


100 
14.  Molybdate  of  Lime. 
1 5.  Acetate  of  Lime. 
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1.  The  compound  of  acetic  acid  and  lime  is  formed ''"P^''^- 
by  diffolving  the  carbonate  of  lime  in  the  acid,  till  it"""' 

is  faturated.     By  evaporating  the  folution  till  a  pellicle 

forms  on  the  furface,  it  cryftallizes  on  cooling.  1242 

2.  The  cryftals  of  acetate  of  lime  are  in  the  form  ofPfoperties. 
fmall  prifms,  with  a  fliining  filky  luftre.     The   tafte)  is 

bitter  and  four.  It  is  not  changed  by  expofure  to  the 
air,  but  is  foluble  in  water.  The  ipecific  gravity  is 
1.005.  .     .  .     .  1243 

3.  When  it  Is  expofed  to  heat,  it  is  decompofed,  A (flion  of 
partly  by  the  feparation  of  the  acid,  and  partly  by  jts"*^^'- 
decompofition.     The  component  parts  of  this  fait,  ac-  ^■    ^  ''^ 
cording  to  Dr  Higgins,  are,  *tJon. 

Acetic  acid  and  water 
Lime 


64-3 
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16.  Oxalate  of  Lime. 

The  oxalic  acid  faturated  with  lime,  forms  an  in- 
foluble  fait,  which  may  be  formed  by  dropiiing  oxalic 
acid  into  any  of  tlie  acid  folutions  of  lime.  The  oxalate 
of  lime  thus  formed,  is  a  white  powder,  which  converts 
the  fvrup  of  violets  to  a  green.  This  fait  cannot  be  de- 
compofed  by  any  other  acid,  the  affinity  of  oxalic  acid 
for  Ume  is  fo  ftrong.  It  is  on  this  account  that  oxalic 
acid  is  employed  as  a  tell  for  lime,  -whether  it  is  in  a 
ilate  of  combination,  or  uncombined.  This  fait  may 
be  decompofed  by  expofing  it  to  heat.  The  acid  itfclf 
is  driven  off,  and  undergoes  decompofition. 

I'he  component  parts  of  this  fait,  according  to  Berg- 
man, are. 
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Acid 

48 

Lime 

46 

Water 

6 

100 
17.  Tartrate  of  Lime. 

The  compound  of  tartaric  acid  and  Ume  may  be  form- 
ed, by  dilTolving  lime  in  the  acid  •,  or  by  adding  a 
folution  of  lime  in  powder  to  a  folution  of  tartar  in 
boiling  water,  till  it  ceales  to  effervefce,  and  to  redden 
vegetable  blues.  The  fait  precipitates  in  the  form  of 
a  white  powder,  which  is  inioluble,  excepting  with  an 
excefs  of  acid.  This  fait  is  decompofed  by  the  fulphu- 
ric,  nitric,  and  muriatic  acids. 

18.  Citrate  of  Lime. 

This  fait,  which  is  a  compound  of  citric  acid  aad 
lime,  may  be  formed  by  the  diieft  combination  of  the 
acid  and  the  earth.  Small  cryftals  are  formed,  which 
are  precipitated,  and  are  fcarcely  ioluble  in  water,  ex- 
cepting -(vith  an  excefs  of  acid,  and  from  this  folution 
it  may  be  obtained  cryllallized.  The  component  parts 
of  this  fait  are, 


Citric  acid 
Lime 


62.66 

37-34 

100.00  *. 
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Malate  of  Lime. 


1.  The  compound  of  malic  acid  and  lime  may  be 
formed  by  combining  the  acid  with  the  earth,  and 
neutralizing  them.  Small  irregular  cryilals  are  thus 
obtained,  which  are  fcarcely  foluble  in  boiling  water, 
but  become  very  foluble  with  an  excefs  of  acid.  In 
this  Hate  it  is  the  fupermalate  of  lime.  This  fait  is  found 
ready  formed  in  fome  vegetables,  as  in  houie-leek  and 
fimilar  fucculent  plants. 

2.  This  acidulous  malate  of  lime  has  an  acid  tafte. 
When  it  is  evaporated,  it  forms  a  folid,  (hining  fub- 
llance,  analogous  to  varnilb.  It  is  decompofed  by  the 
fulphuric  and  oxalic  acids,  and  alfo  by  the  alkalies. 
Lime  water  added  to  a  folution  of  this  fait,  combines 
with  excefs  of  acid,  and  precipitates  the  malate  of 
lime. 

20.   Gallate  of  Lime. 

The   crallic   acid  combined  with  lime,  forms  a  vel- 


lowilli  coloured,  infoluble  fait,  which,  with  an  exceft  L=rae,  &c,' 
of  bafe,  becomes  foluble.  * 

21.  Benzoate  of  Lime. 

The  compound  of  benzole  acid  and  lime,  forms  a 
fait  which  is  very  foluble  in  water.  This  fait  cryflal- 
lizes  in  an  arborefcent  form  on  the  fides  of  the  veffcl 
which  contains  the  folution.  It  is  decompofed  by  the 
fulphuric,  nitric,  and  muriatic  acids.  It  exills  hi  great 
abundance  in  the  urine  of  graminivorous  quadrupeds. 

22.  Succinate  of  Lime. 

The  compound  of  fuccinic^acid  and  lime  forms  falts 
which  are  not  very  foluble  in  water,  and  are  not  alter- 
ed by  expofure  to  the  air. 

23.  Saccolate  of  Lime. 
Saclaftic  acid  and  lime  form  an  infoluble  fait. 

24.  Camphorate  of  Lime. 

1.  This  fait,   which   is   a  compound  of  camphoric  p^^p^-j^^ 
acid  and  lime,  is  formed  by  adding  lime  water  to  cryf-tion. 
tallized  camphoric  acid.     The   folution  is  then  to  be 
boiled,  filtered,  and  evaporated  to  three -fourths  of  its 
quantity.     As  it  cools,  the  fait  is  depofited.  j^.j 

2.  The  camphorate  of  lime  has  no  regular  fliape,  un-Propcrtic:. 
lefs  the  evaporation  has  been  properly  managed,  when 

it  is  found  in  the  form  of  plates  lying  on  each  other. 
It  is  of  a  ^\hite  colour,  and  has  a  (lightly  bitter  talle. 

^.   It   efHorefces   in    the    air,   and    falls    doun 
powder.       It  is  fcarcely  foluble  in  cold,  and  requires  vv»ter  and 
about    200   parts   of    boiling   water    for    its    folution.  heat. 
When  it  is  expofed  to  heat,  if  it  be  moderate,  it  melts 
and  fwells,  but  if  thrown  on  red-hot  coals,  or  heated 
in  clofe  vefrels,'the  acid  is  decompofed  and  fublimed, 
and  the  lime  remains  pure. 

4.  It  is  decompofed  by  the  fulphuric,  nitric,  and  mu- 
riatic acids.  With  the  fulphuric  acid  there  is  formed 
an  infoluble  precipitate.  The  nitric  and  muriatic  acids 
precipitate  the  camphoric  acid.  This  fait  is  alfo  de- 
compofed by  the  carbonate  of  potafh,  and  the  phof- 
phate  of  foda. 

J.  The  component  parts  of  this  fait  are, 

Camphoric  acid    50 
Lime  43 

Water  7 

^  *  Ann.  de 

100*.  Cbxm. 

Suberate  of  Lime.  ^•"•''-  *3- 

I2S4 


'""^OAaionof 


25- 


This  fait,  which  is  a  compound  of  fuberic  acid  and  Properties, 
lime,  does  not  cryftallize,    is    perfeiJlly  white,    has    a 
flight  I'aline  tafte,  and  does  not  redden  the  tinfture  o^ 
tiu-nfole.     It  is  fcarcely  foluble  in  cold  water.     Boil- 
ing water  diffolves  it  more  abundantly,  but  as  it  cools,      ,j 
a  part  of  it  is  precipitated.     Wlien  it  is  placed  upon  Aaion  <4 
burning    coals,  it  fwells  up,  the  acid    is  decompofed,  heat. 
and  the  lime  remains  in   the  ftate   of   powder.     This 
fait  is  decompofed  by  the  fulphuric,  nitric,  and  muri- 
atic acids,  by  potalh  and    foda,  and  their  carbonates, 
and  by  the  phofphate  and  borate  of  foda  f .  f  n;d.  xxiii, 

26.  Mellate  of  Lime.  ' '  ^'*' 

The  mellitic  acid    dropt    into    lime-water,  forms  a 

precipitate  which  is  re-diftblved  by  adding  nitric  acid. 

4  E  2  Or 


s88 


Ban'tcs, 


Kiltojy. 
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Or  ivlien  the  mellitic  acid  is  mixed  with  a  folution  of 
fulphate  of  lime,  a  precipitate  is  formed  of  fmall,  grit- 
ty cryllals,  which  do  not  affeil  the  tranfpareiicy  of  the 
water. 

27.  Laftate  of  Lime. 

The  compound  of  laftic  acid  and  lime  forms  a  deli- 
quefcent  fait,  which  is  foluble  in  alcohol. 

28.  Prufliate  of  Lime. 

The  compound  of  pruffic  acid  and  lime  is  formed 
by  fdilTolving  the  lime  in  the  acid.  The  folution  is 
then  to  be  filtered,  and  the  lime  which  has  not  com- 
bined with  the  acid  is  to  be  feparated  by  adding  car- 
bonic acid  in  water,  in  the  proportion  neceflary  to  pre- 
['•■pitate  the  lime  from  the  fame  bulk,  of  lime-water. 
The  folution,  after  a  fecond  filtration,  muft  be  pre- 
•  ferved  in  clofe  velfels.  By  diflillation  the  pruffic  acid 
is  driven  off,  and  the  pure  lime  remains  behind.  This 
fait  is  decompofed  by  all  the  other  acids,  and  alfo  by 
the  alkalies. 

29.  Sebate  of  Lime. 

\\Tien  febacic  acid  is  dropped  into  lime-water, 
the  tranfparency  of  the  water  is  not  difturbed,  fo 
that  the  compound  of  this  acid  with  lime  is  foluble  in 
water. 

I\'.  Compounds  of  Lime  with  Inflammable  Subftances. 

Lime  does  not  enter  into  combination  ivith  alcohol 
or  ether  ;  but  it  forms  compovmds  uTth  the  fixed  oils 
which  are  knoivn  by  the  name  of  foaps.  Lime  com- 
bines alfo  in  fmall  quantity  \vith  the  volatile  oils,  form- 
ing a  fimilar  compound. 

Sect.  IL  Of  Barttrs  ami  its  Combinations. 

1 .  For  the  knowledge  of  this  earth  ;ve  arc  indebted  to 
modern  chemiflry.  It  was  difcovered  by  Scheele  in 
1774  ;  and  its  properties  were  inveiligated  by  him,  and 
in  the  following  year  by  Gahn,  who  analyzed  a  mine- 
ral which  had  been  dillinguilhed  by  the  name  of  pon- 
derous /par,  on  account  of  its  \veight,  and  'found  that 
it  was  compofed  of  fulphuric  acid  and  the  new  earth. 
It  received  the  name  of  terra  pondtro fa  from  Bergman, 
who  alfo  examined  its  properties,  .and  confirmed  the 
experiments  of  Scheele  and  Gahn.  Mr  Kirwan  gave 
it  the  name  of  banjles,  from  the  Greek  word  /Ixfvf, 
which  fignifies  heavy.  Its  properties  were  farther  in- 
veftigated  by  Dr  Hope,  in  1793*,  and  by  Pelletier, 
Fourcroy,  and  Vauquelin  in  1797  f . 

2.  This  earth  may  be  obtained  in  a  flate  of  pu- 
rity by  the  following  procefs :  A  quantity  of  ful- 
phate  of  barytes,  a  mineral  found  in  confiderable 
abundance  in  nature,  is  fird  reduced  to  a  fine  powder. 
Mix  it  ^vith  |th  of  its  weight  of  charcoal  powder,  and 
expofe  the  mixture  in  a  crucible  to  a  llrong  heat,  for 
feveral  hours.  The  fulphuric  acid,  by  this  procefs,  is 
decorapofed,  by  being  deprived  of  its  oxygen,  which 
combines  with  the  carbone  of  the  charcoal,  and  forms 
carbonic  acid,  which  is  driven  oft".  The  fulphur  re- 
mains in  combination  with  the  earth,  forming  a  ful- 
phurct  of  barytes.     This  fulphuret  is  to  be    diffolved 
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in  n'ater,  and  nitric  acid  poured  into  the  folution.  The 
nitric  acid  combines  with  the  barytes,  and  forms  nitrate 
of  barytes,  while  the  fulphur  is  precipitated.  The  fo- 
lution is  to  be  filtered,  and  flowly  evaporated  till  it 
cryllallize.  The  cryftals  thus  formed  are  then  put  in- 
to a  crucible,  and  expofed  to  a  ftrong  heat.  The  ni., 
trie  acid  is  decompofed,  and  driven  off,  and  the  earth 
remains  behind  in  a  Hate  of  purity. 

Dr  Hope  has  recommended  another  procefs,  which 
is  more  economical.  By  this  procefs  the  fulphate  of 
barytes  is  decompofed  as  in  the  former.  The  fulphu- 
ret which  is  obtained,  is  thro^vn  into  water,  that  all 
foluble  matters  may  be  diffolved.  To  the  folution,  af- 
ter filtration,  a  folution  of  carbonate  of  foda  is  to  be 
added.  A  precipitate  takes  place  in  the  form  of  a 
white  powder.  This  powder  is  to  be  walhed  with  wa- 
ter, made  up  into  balls  nith  charcoal,  and  expofed  to  a 
llrong  heat  in  a  crucible.  The  balls  are  afterwards 
to  be  thrown  into  boiling  water,  ivhen  part  of  the 
barytes  is  found  diffolved,  and,  as  the  water  cools,  it 
cryftallizes.  „ 

3.  Barytes,  as  it    is  obtained    by  decompofing    the  pfopjft,j3_ 
nitrate  in  the  firft  procefs,  is  in  the  form  of  fmall,  gray, 

porous  maffes,  vvhich  are  eafily  reduced  to  powder.  It 
has  a  hot,  burning  tafte ;  and,  when  introduced  into 
the  ftomach,  is  a  deadly  pollon.  Its  fpecific  gravity 
is  4.00.  It  deftroys  the  texture  of  all  animal  fubftan- 
ces.  It  converts  vegetable  blues  to  a  green  colour. 
In  many  of  its  properties  it  is  perfeftly  analogous  to 
the  fixed  alkalies. 

4.  When  it  is  expofed  to  the  air,  efpecially  if  the  A.aion  of 
atmofphere   be   loaded  with  moillure,  it   fwells  up  in  a  water. 
few  minutes,  becomes  hot,  and  at  lalf  falls  into  a  white 
powder.     It  is  then  deprived  of  part  of  its  acrimony,  and 

is  increafed  in  weight  0.22.  This  is  owing  to  the  ab- 
forptlon  of  water  from  the  atmofphere.  If  a  fmall 
quantity  of  ivater  be  thrown  upon  barytes,  It  boils  up, 
is  ftrongly  heated,  is  enlarged  in  volume,  and  gives 
out  a  great  quantity  of  heat.  After  being  flaked  in 
this  manner,  it  is  diluted  with  water,  the  earth  cryftal- 
lizes, and  affumes  the  appearance  of  needle-formed  cry- 
ftals, which,  at  the  end  of  iome  time,  if  expofed  to  the 
air,  fpontaneoufly  fall  to  powder.  With  a  greater  quan- 
tity of  water  the  barytes  is  completely  diffolved.  Cold 
water  takes  up  about  -j'-o  of  '^s  weight.  This  folution 
changes  the  fyrup  of  violets  to  green,  and  at  laft  de- 
ftroys the  colour.  When  this  liquid  is  expofed  to  the 
air,  a  thick  pellicle  is  formed  on  the  furface,  which  is 
owing  to  the  abforption  of  carbonic  acid  from  the  at- 
mofphere. Boiling  water  diffolves  i  its  weight  of 
pure  barytes.  The  folution  affords  cryftals  as  it  cools. 
They  are  in  the  form  of  long,  four-fided  prilms,  tranf- 
parent  and  %vhite,  ivhich  elflorefce  in  the  air  ;  but  the 
form  of  the  cryllals  varies  according  to  the  rapidity  of 
the  evaporation  and  cryftallization.  , 

5.  Light  has  no  aftion  on  barytes.  Heated  on  char-Qf  j,j^(^ 
coal  with  the  blow-pipe,  it  melts  Into  an  opaque,  gray 
globule,  which  foon  penetrates  the  charcoal.  Expoled 
to  heat  in  a  crucible,  it  melts,  and  attaches  Itfelf  to  the 
fides  of  the  veffel,  to  which  it  adheres  ftrongly,  form- 
ing a  kind  of  grecnifli  covering.  Lels  ftrongly  heated, 
it  hardens,  and  internally  affumes  a  blullh  green  ftiade. 
There  is  no  adlion  bet\veen  barytes  and  G.\ygen,  azote, 
hydrogen,  or  carbone. 

I.  Phofphuret 
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I.  Phofphuret  of  Barytes. 

1.  Barytes  enters  into  combination  with  phofphorus, 
forming  the  compound  called  f>hoJ/>huri't  of  ban/tes. 
This  is  prepared  by  introducing  a  mixture  of  barytes 
and  pholphorus  into  a  glafs  tube  clofed  at  one  end,  and 
e.xpofing  the  mixture  to  the  heat  of  burning  coals. 
The  two  fubllances  rapidly  combine  together. 

2.  The  phofphuret  of  barytes,  thus  obtained,  is  of  a 
dark  or  (hining  brown  colour,  having  a  metallic  ap- 
pearance, very  fufible,  and  exhaling,  when  it  is  moif- 
tened,  a  ftrong  fetid  odour  :  in  the  dark  it  is  lumi- 
nous. When  it  is  thrown  into  water,  it  is  decompo- 
fed,  giving  out  phofphorated  hydrogen  gas,  and  is  gra- 
dually converted,  by  the  aiflion  of  the  air  and  the  wa- 
ter, into  phofphate  of  barytes  *. 

II.  Sulphuret  of  Barytes. 

1 .  A  fimilar  combination  alfo  takes  place  between  ba- 
rytes and  fulphur.  This  combination  may  be  formed 
by  introducing  barytes  and  fulphur  well  mixed  toge- 
ther, into  a  crucible,  and  expofing  them  to  a  red-heat. 
At  that  temperature  the  mi.xture  melts,  and  the  com- 
pound which  15  formed  is  the  fulphuret  ot  barytes. 

2.  This  I'ubrtance  is  very  foluble  in  water,  which  it  in- 
flantly  decompofes  ;  and,  when  it  is  faturated  with  the 
fulphurated  hydrogen  which  is  formed,  it  is  converted 
into  a  hydrogenated  fulphuret  of  barytes,  which  depofit? 
by  cooling,  cryftals  of  different  forms,  fometimes  in  that 
of  fmall  needles,  fometimes  in  that  of  large  fix-fided 
prifras,  fometimes  in  the  -form  of  oftahedrons,  and  of-., 
ten  in  that  of  fmall,  brilliant,  hexagonal  plates,  which 
are  cryftals  of  fulphurated  hydrogen  and  barytes,  de- 
nominated by  Berthollet,  hijdrofulphuret  of  bartjtes. 
When  the  fulphuret  of  barytes  is  diffolved  in  water, 
it  inilantly  exhales  the  fetid  odour  of  fulphurated  hy- 
drogen gas.  The  liquid  which  has  depofited  cryftals 
of  hydrofulphuret  of  barytes,  retains  a  hydrogenated 
fulphuret  in  folution.  When  it  is  expofed  to  the  air, 
this  folution  becomes  of  an  orange  yelloiv.  Cryftals 
of  hydrofulphuret  of  barytes,  with  fpots  or  yellowilfi 
plates,  are  often  obferved  in  the  midft  of  the  white 
mafles. 

3.  The  fulphuret  of  barytes  is  moft  remarkable  for 
the  great  rapidity  with  which  it  decompofes  water,  and 
the  great  quantity  of  the  fulphurated  hydrogen  with 
which  it  combines,  forming  the  hydrofulphuret  of  ba- 
rytes ;  which  latter  is  flowly,  and  with  difficulty,  decom- 
pofed  by  the  air,  and  the  great  proportion  of  fulphu- 
rated hydrogen  gas  which  is  difengaged  by  the  aftion 
of  acids,  without  any  precipitation  of  fulphur. 

4.  Thus,  there  are  three  different  combinations  of 
fulphur  with  barytes.  In  the  firft,  the  fulphur  is  di- 
reflly  combined  with  the  barytes,  as  when  they  are  ex- 
pofed to  heat  in  the  ftate  of  drynefs,  which  is  the  fimple 
fulphuret  of  barytes.  In  the  other,  the  fulphur  com- 
bined with  the  hydrogen,  is  in  the  ftate  of  hydroful- 
phuret of  barytes.  This  compound  is  prepared  by  paf- 
flng  fulphurated  hydrogen  gas  into  water  holding  ba- 
rytes in  folution,  which,  as  it  combines  with  the  gas, 
becomes  more  (oluble,  and  is  condenfed  and  abforbed  by 
the  water.  The  diftinftive  charafter  between  the  latter 
combination  and  that  of  the  fulphuret  of  barytes  is, 
that  the   firft,  by  the  aftion  of   acids,  only  gives  out 


fulphurated  hydrogen  gas,  ivithout  any  depofition  of 
fulphur ;  and  the  fecond,  expofed  to  heat,  is  deprived 
of  its  fulphur,  which  is  fublimed,  without  affording 
fulphurated  hydrogen  gas.  Between  thcfe  two  ftates, 
there  is  an  intermediate  combination,  in  which  the  ful- 
phuret of  barytes  holds  in  folution  more  or  lefs  ful- 
phurated hydrogen  ;  fo  that,  by  the  aftion  of  acids,  it 
affords  fulphurated  hydrogen  gas,  with  a  depofition  of 
fulphur  at  the  fame  time.  To  this  intermediate  com- 
pound, Berthollet  has  given  the  name  of  hijdrogemoted 
fulphuret  nf  barytes  *, 
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III.  Compounds  of  Barytes  with  the  Acids. 

Barytes  enters  into  combination  with  the  acids,  and 
forms   with  them  compounds,  ^vhich  are   diftinguillied      j^g 
by  the  name  oifa/ts.     The  order  of  the  aftinities  of  ba-  Afiinitiej. 
rytes  for  the  acids,  according  to  Bergman,  is  the  fol- 
lowing. 

Sulphuric  acid, 

Oxalic, 

Succinic, 

Fluoric, 

Phofphoric, 

Saclatlic, 

Nitric, 

Muriatic, 

Suberic, 

Citric, 

Tartaric, 

Arlenic, 

Laftic, 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous, 

Carbonic, 

Pruflic. 


I .   Sulphate  of  Jf  rytes; 


lies 


1 .  This  fait,  ^vhich  is  a  compound  of  fulphurlc  acid  Found  na- 
and  barytes,  was  formerly  diftinguiftied  by  the  name  ofti-»e. 
heavy  fpar,  phofphoric  fpar,  or  Eolognianfione.      It  e.x- 

ifts  in  great  abundance  in  nature,  particularly  accom- 
panying metallic  veins  ;  from  which  circumftance,  pro- 
bably, and  from  its  great  weight,  it  was  fuppofed  to 
contain  a  metallic  lubftance.  It  is  rarely  formed  ar- 
tificiallv,  as  that  found  in  nature  is  fufficiently  pure.  \iCa 

2.  The  fulphate  of  barytes  is  the  heavieft  of  all  the  Properties, 
falts,  the  fpecific   gravity  being  4.4.       It   has  neither 

tafte  nor  fmell.  Sometimes  it  is  found  cryftallized, 
and  fometimes  compaft.  There  is  a  confiderable  va- 
riety among  the  forms  of  its  cryftals.  The  primitive 
form  of  fulphate  of  barytes  is  a  rhomboid,  with  right 
angles  at  the  bafes,  whofe  angles  are  101 -J"  and  78,'*; 
The  integrant  molecide  is  the  fame.  ,j„ 

3.  This  fait  remains  imchanged  in  the  air,  and  it  is.\<!tionor 
infoluble  in  water.       When    it   is  fuddenly  heated,  it'ieiit. 
decrepitates.     By  the  affion  of  a  ftrong  heat,  it  melts 

with  difficulty  ;  and  before  the  blow-pipe  it  fufes,  and 
is  converted  into  a  white  opa'jue  globule.  It  is  dc» 
compofed  at  a  red  heat  by  hydrogen  and  charcoal,  and 
is  converted  into  a  fulphuret  which  is  phofphoric. 
This  was  formerly  called,  from  an  accident,  Bolognian 

phofphoruu 
■  X 
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pliofplwrus.  A  piece  of  the  fulphate  of  barytes  was 
found  in  the  neighbourhood  of  Bologna,  by  a  (hoe- 
maker  of  that  city,  who  fufpefting  that  it  contained 
filver,  put  it  into  the  fire  to  feparate  the  metal.  He 
found  no  metal,  but  he  obferved  that  by  heating  it  ac- 
quired the  property  of  (hining  in  tlie  dark,  and  thence 
it  obtained  the  name  of  Bolognian  ftone  or  phofpho- 
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Sulphurous  acid 

Barytes 

Water 


39 

59 

2 


Barytes, 


100 


*F(,i 


urcnj 


3.  Nitrate  of  Barytes. 


This  fait  is  decompofed  by  the  carbonates  of  potafh 
and  foda,  either  by  expofing  them  to  a  flrong  heat  in  a 
crucible,  or  by  boiling  them  together  in  folution. 

According  to  the  different  analyfes  ivhich  have  been 
made  to  afcertain  the  conftituents  of  this  fait,  it  ap- 
pears that  there  is  a  conliderable  difference  between 
the  natural  and  artificial  fulphate  of  barytes,  as  in  the 
following  table. 


Native. 
Acid  13 

Barytes      84 
Water  3 

100 


Artificial. 

33 
64 

3 

100*. 


By  another  analyfis,  when  the  artificial  fulphate 
was  heated  to  rednefs,  the  component  parts  were  found 
according  to 


^  Ann.  de 
Chim.  xxxii. 
p.  266. 
}  Nkhol. 
Jmr.  ii. 
Svo.-p.  I9S. 


Thenard  -f. 
Acid        25.18 
Barytes  74.82 


Cheiievix  \, 
76 


100.00 


100 


2.  Sulphite  of  Barytes. 

1 .  This  compound  of  fulphurous  acid  and  barytes, 
is  formed  by  pafTing  fulphurous  acid  gas  into  water,  in 
%vhich  is  mixed,  or  fufpended,  carbonate  of  barytes  in 
the  ftate  of  fine  powde? ;  or  by  the  direft  combination 
of  fulphurous  acid  and  barytes,  either  folid  or  in  folution. 
In  \vhatever  way  it  is  prepared,  the  fait  is  depofited  in 
the  form  of  powder,  or  cryftallized. 

2.  The  cryftals  of  fulphate  of  barytes  are  fometlmes 
in  the  form  of  fmall,  brilliant,  and  opacja;  needles,  or 
very  hard  tranfparent  cryftals  in  the  form  of  tetralie- 
drons,  with  truncated  angles.  It  has  little  tafte.  The 
fpecific  gravity  is  1.6938.  It  is  fcarcely  altered  when 
expofed  to  the  air,  and  is  infoluble  in  water.  When  it 
is  expofed  to  heat,  fulphur  is  driven  off,  and  thertf  re- 
mains a  fulphate  of  barytes.  It  is  decompofed  by  the 
fulphuric  and  muriatic  acids,  with  the  difengagement 
of  fulphurous  acid. 

3 .  This  fait  has  been  applied  to  no  ufe,  excepting 
for  the  chemical  purpofe  of  afcertaining  the  purity  of 
fulphurous  acid.  It  is  employed  in  this  way  by  Four- 
crov.  If  there  be  any  mixture  of  fulphurous  acid  with 
the" fulphuric,  it  may  be  detetled  by  this  fait  j  for  as 
there  is  a  ftronger  affinity  between  fulphuric  acid  and 
barytes  than  between  fulphurous  acid  and  the  fame  earth, 
the  fulphuric  acid,  if  any  be  prefent,  combines  with  the 
barytes,  and  forms  with  it  an  infoluble  lalt,  which  is 
precipitated. 

4.  The  following  are  the  proportions  of  the  conftitu- 
ent  parts  of  this  fait. 


Connaifst 
Chim.  ilj. 

.  P*  75- 

1.  This  compound  of  nitric  acid  and  barytes  is  pre-      ^^^& 

pared  by  faturating  the  acid  with  native  carbonate  of ''■'^P''"'*- 
barytes  ;    or,  by  the  decompofition  of  fulphuret  of  ba-"""' 
rytes,  by  nitric  acid.     By  filtration  and  evaporation  this 
fait  crylfaUizes.  1277 

2.  The  cryftals  of  nitrate  of  barytes  are  in  the  form  Propenies. 
of  regular  oftahedrons,  or  in  fmall  brilliant  plates.    The 
fpecific  gravity  is  2.9149.     It  has  a  hot,  acrid,  and  au- 

ftere  tafte,  and  is  little  thanged  by  being  expofed  to 
the  air.  It  is  foluble  in  1 2  parts  of  cold,  and  in  about 
three  or  four  parts  of  boiling  water.  When  placed 
upon  burning  coals,  it  decrepitates,  boils  up,  and  be- 
comes dry,  and  gives  out  (parks  round  the  points 
where  it  comes  in  contaft  with  the  burning  coal. 
When  It  is  heated  in  a  retort,  it  gives  out  a  little  wa- 
ter, oxygen  gas,  and  azotic  gas  \  and  there  remains  be- 
hind, the  barytes  in  the  form  of  a  folid,  gray,  porous 
mafs.  _  ij^g 

The  conftituent  parts  of  this  fait,  according  to  Four-  Ctnipofi- 
croy,  Vauquelin,  and  Kirwan,  are  the  following  :  tion. 


t  nu.  iii. 
p.  106. 
}  Nichol. 
"Jour,  iil, 
p.  115. 


Fourcroy  and  Vauque 
Nitric  acid    38 

inf. 

Kirwan 
32 

\- 

Barytes, 
Water, 

50 
12 

57 
II 

100 
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This  fait  is  only  employed  for  detecting  fulphuric 
acid  in  nitric  acid,  and  to  be  decompofed  for  the  purpofe 
of  obtaining  pure  barytes. 

4.  Nitrite  of  Barytes. 

Nothing  farther  is  known  of  this  fait,  than  that  it  is 
formed  when  the  nitrate  of  barytes  is  decompofed  in  a 
retort  by  means  of  heat.  If  the  operation  be  Hopped  at 
the  time  that  a  third  part  of  the  oxygen  gas  has  been 
difengaged,  the  nitrite  of  barytes  remains. 

5.  Miuiate  of  Barytes. 

1 .  This  fait,  which  is  a  compound  of  muriatic  acid  Hiftoiy. 
and  barytes,  was  firft  inveftigated  by  Scheele  and  Berg- 
man, and  little  more  has  been  fince  added  by  the  expe- 
riments and  refearches  of  other  chemlfts.  j  jgj, 

2.  It  is  prepared  by  the  direfl  combination  of  mu-Preiiara. 
riatic  acid  with  the  carbonate  of  barytes ;  or,  by  de-  ti«n. 
compofing  the  fulphuret  of  barytes  by  the  muriatic  acid, 
filtering  the  folution,  and  evaporating  till  a  pellicle  ap- 
pear on  the  furface.  If  it  be  allowed  to  cool  flowly, 
cryftals  of  muriate  of  barytes  are  formed.  But  the  lul- 
phate  of  barytes,  which  is  employed,  fometlmes  contains 

iron  •,  fo  that  a  muriate  of  this  metal  is  formed  along 
with  the  muriate  of  barytes.  To  feparate  the  iron,  the 
mixture  is  to  be  calcined,  by  which  the  acid  is  driven 
off,  and  the  iron  remains  behind  in  the  ftate  of  oxide, 
which  is  infoluble  In  water.  1281 

3.  The  primitve  form  of  the  cryftals  of  this  fait  is  Properties. 

a 


Barytes, 
&c. 


A<!lion  of 
Water. 


JSS3 
01  heat. 
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a  four-fided  prifm  with  fquare  bafes.  The  form  of  the 
integrant  particle  is  the  fame.  It  cryftallizcs  in  tables, 
or  in  ciglit-lidcd  pyramids.  The  t;Ute  is  acrid,  altriii- 
gent,  and  metallic.      The  fpecific  gra\'ity  is  2.8257. 

4.  It  undergoes  no  change  by  e.xpoiure  to  the  air. 
It  is  foluble  in  five  or  fix  parts  of  cold  water,  but  boil- 
ing water  dilTolves  more ;  and,  on  cooling,  the  fait 
cryllallizes. 

J.  When  expofed  to  heat,  it  decrepitates,  lofes  its 
water  of  cryllallizalion,  dries,  falls  do\vn  to  powder, 
and  at  latl  melts ;  but  no  heat  that  can  be  applied  de- 
compofes  it. 

6.  This  fait  is  decompofed  by  the  fulphuric  and  ni- 
tric acids,  and  a  precipitation  of  nitrate  or  of  iulphate 
of  barytes  is  formed. 

7.  The  conftitucnt  parts  of  this  fait,  according  to 
Mr  Kirwan,  are. 
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pofed  by  the  flronger  acids,  it  is  accompanied  tvith  a 
llaili  of  light,  which  Mr  Chenevi.x  conjefturcs,  is  ow- 
ing to  the  relative  proportionate  affinities,  and  confc- 
quently  the  greater  rapidity  of  the  difengagemcnt. 
The  proportions  of  this  fait  are, 


When  drieJ 

Acid, 

20 

23.8 

Barytes, 

64 

76.2 

Water, 

16 

00.0 

n86 

Ufes. 


100 


8.  This  is  one  of  the  moft  delicate  lefts  for  deteft- 
ing  fulphuric  acid  in  any  folution.  Water,  which 
holds  0.000  2  parts  of  fulphuric  acid,  exhibits  a  vifi- 
ble  precipitate  by  a  fmgle  drop  of  the  folution  of  mu- 
riate of  barytes.  Nay,  there  is  a  flight  cloud  in  a  few 
minutes  produced  by  the  addition  of  a  folution  of  this 
fait  to  \vater  which  holds  0.03009  P^^ts  of  fulphuric 
acid  in  folution.  The  muriate  of  barytes  has  been 
propofed  and  recommended  as  a  cure  for  fcrophula ; 
and  it  is  faid,  in  fome  cafes  in  which  it  has  been  ufed, 
with  good  effefl ;  but  it  ought  to  be  adminiftered  with 
the  utrcoft  caution.  The  carbonate  of  barytes  is  one 
of  the  moft  aftive  poifons,  and  probably  all  the  falts 
of  this  earth  are  poffeffed  of  fimilar  properties.  The 
•  Fourcroy    dofe  iliould  not  exceed  five  or   fix  drops  of  the  folution 


p.  167. 
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6.  Hyperoxymuriate  of  Barytes. 

I.  The  compound  of  hyperoxymuriatic  acid  and  ba- 
rytes was  formed  by  Mr  Chenevix.  The  proccfs 
which  he  fulloived  was,  to  caufe  a  current  of  oxymuri- 
atic  acid  gas  to  pafs  through  a  folution  of  a  large 
quantity  of  barytic  earth  in  warm  water.  This  fait 
he  found  foluble  in  four  parts  of  cold,  and  lefs  of 
warm  water  ;  but  as  it  cryftallizes  like  the  muriate  of 
this  earth,  and  has  the  fame  degree  of  folubility,  he 
could  not  feparate  the  hyperoxymuriate  from  the  mu- 
riate, which  was  formed  at  the  fame  time.  He  there- 
fore thought  of  obtaining  it  by  double  affinity,  as  in' 
the  following  procefs. 

2.  When  phofphate  of  filver  is  boiled  with  muriate 
of  barytes,  a  double  decompofition  takes  place  ;  mu- 
riate of  filver  and  phofphate  of  barytes  are  formed, 
both  of  ^vhich  being  info'-iible,  are  precipitated.  But 
the  phofphate  of  filver  does  not  decompofe  the  hyper- 
oxymuriate of  barytes.  \^'Tlen  therefore  the  muriate 
and  hyperoxymuriate  of  barytes  are  boiled  with  phof- 
phate of  filver,  the  muriate  of  barytes  only  is  decom- 
pofed. The  muriate  of  filver  and  the  phofphate  of 
barytes  are  precipitated,  and  the  hyperoxymuriate  of 
barytes  remains  in  folution.     When  this  fait  is  decom- 


Hyperoxymuriatic  acid, 

Barytes, 

Water. 


47.0 
42.2 
10.8 

100.0*. 
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7.  Fluate  of  Barytes.  "^f"^- 

'  •'  1S02. 

This  compound  of  fluoric  acid  and  barytes  may  be  p-  N7' 
formed,  by  pouring  Huoric  acid  into  a  folution  of  ni-  " 
trate  or  muriate  of  barytes.  A  precipitate  is  formed, 
which  is  the  fluate  of  barytes.  This  fait  is  decompo- 
fed with  effervefcence  by  the  fulphuric  acid,  and  it  is 
precipitated  by  lime  water.  Of  the  proportions  of  its 
conftituent  parts  and  other  properties  nothhig  is 
known. 

8.  Borate  of  Barytes. 

Ihe  compound  of  boracic  acid  and  barytes  is  forta- 
ed  by  pouring  a  iolution  of  boracic  acid  into  a  folution 
of  barytes.  An  infoluble  ^vhite  powder  is  precipitat- 
ed, which,  according  to  Bergman,  may  be  decompo- 
fed, even  by  the  weak  vegetable  acids. 

9.   Phofphate  of  Barytes. 

1.  The  compound  of  phofphoric  acid  and  barytes,  has  Prepara- 
been  only  examined   by   Vauquehn.       It    is    prepared, ''""• 
either    by  the   direct   coo>bination  of   phofphoric  acid 

with  barytes,  or  the  carbonate  of  barytes  ;  or  by  pre- 
cipitating a  folution  of  nitrate  or  muriate  of  barytes, 
by  means  of  an  alkaline  phofphate.  The  phofphate 
of  barytes  is  precipitated  in  the  form  of  powder. 

2.  This  lalt  is   in  the  form   of  white  powder,  w-ith-Proptrtiesr 
out  any  appearance  of  cryftallization.      It  is  not  alter- 
ed  by  expoiure  to  the  air,   and   is  infoluble   in  water. 
The  fpecific  gravity  is  1.2867. 


It  is 
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3.  This  fait  at  a  high  temperature  is  fiifible 
converted  into  a  vitreous  matter  or  gray  enamel.  Be 
fore  the  bloiv-pipe,  on  charcoal,  it  gives  out  a  yellow 
phofphoric  light.  The  vitreous  globules  become 
opaque  on  cooling.  It  is  decompofed  by  the  fulphu- 
ric acid.  The  phofphoric  and  pliofphorous  acids,  when 
added  in  excefs,  have  the  property  of  re-difl'olving  the 
falts  ivhich  they  form  with  barytes. 

10.  Phofphite  of  Barytes. 

This   compound  of  phofphorous  acid  and  barytes,  isPrepara- 
formed  by  the  direct  combination  of  the  acid  with  tlie*'*"- 
earth  ;  or  by   precipitating  the  foluble   phofphites   by  a 
fjlution  of  barytes.     By  the  laft   procefs  the  fait  is  ob- 
tiiined  in  the  greateft  purity.  jj., 

2.  The  phofphite    of   barytes    is    in  the  form  of  a  Properties, 
white   powder,    which  is    inlipid,    not    altered  by  ex- 
pofure  to  the  air,  not  very  foluble  in  water,  and  with- 
out an   excefs  of  acid,  by  which  means  it  is  converted 
into  the  acidulous  phofphite.  ,j 

3.  The  phofphite  of  barytes  melts  under  the  blow- A(flion  ol" 
pipe  into   a  globule,  which  is  foon  furrounded  with   a '>«'>'• 
moft  brilliant  light.     The  vitreous  globule  becomes,  on 
cooling,  white  and  opaque. 

4.  This  fait  is  decompofed  by  moll  of  the  acids ;  byof3j''f_ 
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lime  and  lime  water.     The  other  alkaline  and  eartliy 
bafes  combine  with  the    excefs    of   phofphorous    acid, 
when  it  is  in  the  ftate    of    acidulous    pliofphate,    and 
there  remains  behind  a  neutral  phofphite. 
5.  The  component  parts  of  this  fait  are. 


Phofphorous  acid, 

Barytes, 

Water, 


41.7 
7.0 


1 00.0  *. 


1 1 .  Carbonate  of  Barytes. 

1.  This  compound  of  carbonic  acid  and  barytes  has 
been  known  by  the  names  of  aerated  heavy  /par,  ae- 
rated barqfelenite,  and  vntherite  from  the  name  of  Dr 
Withering,  who  firft  difcovered  that  it  is  a  natural 
produftion.  Its  nature  and  properties  were  firfl:  invef- 
tigated  by  Scheele  and  Bergman,  about  the  year  1776, 
and  fince  that  time  by  Kirvvan,  Hope,  Klaproth,  Pel- 
letier,  Fourcroy,  and  Vauquelin. 

2.  The  carbonate  of  barytes  is  found  native  in  ftri- 
ated,  lamellated,  femitranfparent  mafies.  The  primitive 
form  of  its  cryftals  is  the  fix-fided  prifm.  Tlie  fpccific 
gravity  is  4.331. 

3.  The  carbonate  of  barytes  may  be  prepared  artifi- 
cially, by  expofing  a  folution  of  pure  barytes  to  the 
air ;  or,  by  paffmg  carbonic  acid  gas  into  the  folution. 
It  may  be  prepared  alfo  in  the  dry  way,  by  mixing  to- 
gether fulphate  of  barytes  and  carbonate  of  potaili  or 
foda,  and  expofing  the  mixture  to  ftrong  heat :  or, 
by  decompofmg  by  means  of  carbonate  of  potafh,  fo- 
da, or  ammonia,  the  nitrate  or  muriate  of  barytes  in 
folution  in  water.  By  whatever  proceffes  the  carbo- 
nate of  barytes  is  obtained,  it  is  in  the  form  of  a  white 
taftelefs  powder.  When  thus  prepared,  the  fpecific 
gravity  is  3.763. 

4.  It  undergoes  no  change  by  expofure  to  the  air. 
Cold  water  diffblves  ^-jVi  '■>  boiling  water  ■^rro-a  part. 

5.  The  carbonate  of  barytes  undergoes  little  change 
when  it  is  expofed  even  to  the  ftrongeft  heat.  The 
artificial  carbonate  lofes  about  0.28  of  its  weight  by 
calcination,  while  the  native  carbonate  becomes  white 
and  opaque,  and  is  converted  into  a  bluifh  green  co- 
lour, without  any  perceptible  lofs  of  weight  j  but  if  it 
be  heated  In  a  black  lead  crucible,  or  if  it  be  formed 
into  a  pafte,  with  100  parts  of  the  fait  to  ic  of  char- 
coal, the  carbonic  acid  is  feparated. 

6.  The  component  parts  of  the  carbonate  of  barytes 
are  the  following : 


Native  Carbonate. 
Withering. 
Acid  '20 

Barytes       80 


100 


Fourcroy. 
10 
90 

100 


Artificial  Carbonate. 

Bergman,  Pelletier. 

Acid               7  22 

Barytes        65  62 

Water         28  16 
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W^hen  both  the  natural  and  artificial  are  expofed  to  a    Earjtf!, 
red  heat,  the  component  parts,  as  afcertaincd  by  Mr ,     ^'^- 
Kinvan,  are,  *"'""■ 

Acid  22 

Barytes       78 


100 


J  30  J 


100 


100 


7.  This  fait  has  been  found  native  only  in  fmall  Ufes. 
quantity,  otherwife  it  is  fuppofed,  that  it  might  be  of 
great  ufe  for  the  preparation  of  barytic  falts,  which 
promife  great  fervice  in  feveral  arts  and  manufaftures. 
It  has  been  propofed  to  employ  it  in  medicine ;  but  in 
experiments  on  animals,  it  has  been  foiuid  to  aft  as  a 
moft  deadly  poifon.  Great  caution,  therefore,  (hould 
be  obferved  in  employing  it  as  an  internal  remedy  *.      *  ^'"'"rt-i, 

°  '  IV.   10. 

12.  Arfeniate  of  Barytes. 

The  compound  of  arfenic  acid  and  barj'tes  is  formed 
by  diflblving  the  earth  in  the  acid.  It  is  an  infoluble, 
uncryftallized  fait  j  but  with  an  excefs  of  acid  it  be- 
comes foluble,  and  is  decompofed  by  fulphuric  acid. 
It  melts  when  expofed  to  a  ftrong  heat,  but  is  not  de- 
compofed. 

13.  Tungftate  of  Barytes. 

With  the  tungftic  acid   barj-tes  forms  an  infoluble 

fait. 

14.  Molybdate  of  Barytes. 

Barytes  with  the  molybdic  acid  forms  a  fait  which 
has  very  little  folubility. 

15.  Chromate  of  Barytes. 

It  is  little  known,  but  faid  to  be  infoluble  in  water. 

1 6.  Colurabate  of  Barytes. 

17.  Acetate  of  Barytes. 

1.  This  fait,  which  is  a  compound  of  acetic  acid 
and  barytes,  may  be  prepared  by  direftly  combining 
the  acid  with  the  earth  ;  or,  by  decompofing  fulphuret 
of  barytes  by  means  of  acetic  acid.  By  evaporating 
the  folution,  it  may  be  obtained  cryftallized. 

2.  The  cryftals  of  the  acetate  of  bai-ytes  are  in  the 
form  of  fine  tranfparent  prifms.  The  fpecific  gravity 
is  1.828.  This  fait  has  an  acid  bitter  tafte,  efflorefccs 
in  the  air,  is  very  foluble  in  water,  is  decompofed  by 
the  carbonates  of  the  alkalies,  but  not  by  the  alkalies 
themfelves,  or  the  pure  earths. 

3.  This  fait  may  be  employed  to  deteft  the  prefence 
and  quantity  of  fulphuric  acid  in  folutions,  particularly 
in  vinegar,  which  may  be  adulterated  with  the  addition 
of  this  acid  %• 

1 8.  Oxalate  of  Barytes. 

1 .  The  compound  of  oxalic  acid  and  ba'rytes  is  form- 
ed by  adding  the  acid  to  a  folution  of  barytes  in  water. 
A  white  powder  precipitates,  which  is  oxalate  of  ba- 
rytes ;  it  is  infoluble  in  water.  With  an  excefs  of  oxalic 
acid,  this  precipitate  is  diffolved,  and  fmall  angular 
cryftals  are  formed. 

2.  If  thefe  cryftals  are  difiblved  in  boiling  water, 
they  become  opaque,  and  fall  donn  in  the  form  of  an 

infoluble 
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ilifoluble  powder,   for  tlie  water  combines  with  the  ex- 
cefs  of  acid,  which  held  them  in  folution, 

ig.  Tartrate  of  Barj-tes. 

The  compound  of  tartaric  acid  and  barytes  forms  a 
fait  in  the  ftate  of  -ivhite  powder,  which  has  little  folu- 
bility,  excepting  with  an  excefs  of  acid.  It  is  decom- 
pofed  by  the  fulphuric,  nitric,  muriatic,  and  oxalic 
acids. 

20.  Citrate  of  Barytes. 

1.  The  compound  of  citric  acid  and  barytes  forms 
a  fait,  by  adding  the  earth  to  a  folution  of  the  acid. 
A  flocculent  precipitate  at  firft  appears,  which  is  dif- 
folved  by  agitation.  The  precipitate  afterwards  be- 
comes permanent  ^vhen  the  acid  is  faturated. 

2.  This  fait,  which  is  at  firft  depofited  in  the  form 
of  powder,  flioots  out  afterwards  into  a  kind  of  vege- 
tation, of  a  filvery  ivhitenefs,  with  great  brilliancy 
and  beauty.  It  is  foluble  in  a  great  proportion  of  wa- 
ter.    This  fait  is  compofed  of 
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2t.  Malate  of  Barytes. 

The  compound  of  malic  acid  and  barytes  is  formed 
by  adding  the  acid  to  a  folution  of  the  earth  in  water. 
A  cryftallized,  foluble  fait  is  precipitated. 

22.  Gallate  of  Barytes. 

The  compound  of  gallic  acid  and  barytes  is  formed 
by  the  direft  combmation  of  the  acid  with  the  earth. 
A  fait  is  thus  formed,  wliich  is  not  very  foluble,  but 
with  an  excefs  of  the  bafe. 

23.  Benzoate  of  Barytes. 

Benzoic  acid  combines  with  barytes,  and  forms  a  fait 
which  is  foluble  in  water,  cryftallizes,  undergoes  no 
change  by  expofure  to  the  air,  and  is  decompofed  by 
heat  and  the  flronger  acids. 

24.  Succinate  of  Barytes. 

Barytes  forms,  with  fuccinic  acid,  a  fait  which  has 
little  folubility. 

25.  Saccolate  of  Barytts. 
Tliis  fait  is  infoluble  in  water. 

26.  Camphorate  of  Barytes. 

1.  The  compound  of  camphoric  acid  and  barytes  is 
formed  by  adding  the  cryftallized  acid  to  the  folution 
of  the  earth,  and  then  boiling  the  mixture.  It  is  after- 
wards to  be  filtered  and  evaporated  to  drynefs.  What 
remains  is  camphorate  of  barytes. 

2.  This  fait  does  not  cryftallize ;  but  when  it  is 
flowly  evaporated,  fmall  plates  are  depofited,  which 
feem  tranfparent  in  the  liquid,  but  become  opaque 
when  expofed  to  the  air.  It  has  fcarcely  any  tafte  •, 
but  an  impreftion  remains  on  the  tongue,  which  is 
nightly  acid  and  bitter. 

3.  This  fak    undergoes    no  change  by  expofure  to 
Vol.  V.   Part  11. 
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the  air.     It  is  only  foluble  in  600  parts  of  water  at  the  Strontite?, 
boiling  temperature.  ,         *"'     , 

4.  When  expofed    to  the  aiSlion  of   the  blow-pipe,      ^ 

the  acid  is  volatilized,  and  the  earth  is  converted  into  Acftiou  of 
a  vitreous  fubftance.     The  camphoric  acid,  as  it  burns, heat, 
firft  exhibits  a  blue,  then  a  red,  and  at  laft,   a  white 
flame. 

5.  This  fait  is  decompofed  by  the  fulphuric,  nitric, 
and  muriatic  acids,  and  by  the  oxalic,  tartaric  and  ci- 
tric *.  *  ^""-  ^' 

Ch'tm. 

27.  Suberate  of  Barytes.  xxvii.  p.  j5 

Tliis  fait  does  not  cryftallize,  and  is  only  foluble  in 

water  with  an  excefs  of  acid  •,  when  expofed  to  heat,  it 

Avells  up  and  melts,  and  is  decompofed  by  the  fulphuric, 

nitric,  muriatic,  and  oxalic  acids  f.  t  Ii'<i- 

xxiii.  5;, 

28.  Mellate  of  Barytes. 

By  adding  mellitic  acid  to  a  folution  of  acetate  of 
barytes,  there  is  formed  a  flaky  precipitate  which  is 
re-dilTolved  with  the  addition  of  more  acid.  When 
the  acid  is  poured  into  a  folution  of  muriate  of  barytes 
no  precipitate  is  formed  •■,  but  a  fliort  time  afterwards 
a  group  of  tranfparent  needle-formed  cryftals  is  de- 
pofited. 

29.  Laftate  of  Barytes. 

Barytes  forms  with  laftic  acid,  a  deliquefcent  fait. 

30.  Prufllate  'of  Barytes. 

Prufllc  acid  and  barytes  form  a  fait  which  is  very 
little  foluble  in  water,  and  is  decompoied,  not  only  by 
the  fulphuric  acid  but  even  by  carbonic. 

3 1 .  Sebate  of  Barytes. 

Sebacic  acid  added  to  a  folution  of  barytes  in  water, 
forms  no  precipitate  ;  from  which  it  is  inferred  that 
tlie  febate  of  barytes  is  foluble  in  water. 


Sect.  III.  Of  StMHTim,  and  its  Combinations. 

i3ii 

1.  This  earth  was  not  difcovered  till  about  the  yearHiftorj-. 
1 79 1  or  1792.     Dr  Crawford,  indeed,  previous  to  this 
period,  in  making  forae  experiments  on  what  he  fuppofed 

was  a  carbonate  of  barytes,  and  obferving  a  ftriking 
difference  between  this  mineral,  and  the  carbonate  of 
barytes  which  he  had  been  accuftomed  to  employ, 
conjeftured  that  it  might  contain  a  new  earth  ;  and 
he  fent  a  fpecimen  to  Mr  Kirwan  for  the  purpofe  of 
analyzing  it.  This  conjeflure  was  fiilly  verified  by 
the  experiments  of  Dr  Hope  t,  Mr  Kirwan,  and  M.}  £^-,j, 
Klaproth,  who  were  all  engaged  in  the  fame  analyfis  Tranf. 
nearly  about  the  fame  time.  Strontites  is  found  na-'^-  3- 
tive  in  combination  with  carbonic  and  fulphuric  acids. 
With  the  former  it  is  found  in  confiderable  quantity  in 
the  lead  mines  of  Strontian  in  Argyleftiire,  from  vvliich 
it  has  derived  its  name  Jlrontites,  or  Jlrontian  as  it  is 
called  by  others.  The  nature  and  properties  of  this 
earth  have  been  ftill  farther  inveftigated  by  Pelletier, 
Fourcroy,  and  Vauquelin. 

2.  This  earth  may  be  obtained  in  a  ftate  of  purity, Pr-nara- 
either   by  expofing   the  carbonate  of  ftrontites,  mixed  tion. 
with  charcoal  po^vder,  to  a  ftrong  heat,  by  \vhich  the 
carbonic  acid  is  driven  off;  or,  by  dilTolving  the  native 

4  F  fait 
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Siron-.ius,  fait  in   nitric    acid,    and    decompofmg    the   nitrate  of 
ftrontitcs    thus  formed,    by  heat.     Strontites  obtained 
bv  either   of  thefe  procclfes,   is  in  fmall  porous  frag- 
Pro-  eities.   n^n^s  of  a  greenifli  white  colour.      It  has  an  acrid,  hot, 
'alkaline  talle,   and  converts  vegetable   blues  to  green. 
1  >i5       The  fpecific  gravity  is  1.647. 

^.  Light  has  no  perceptible  aflicn  upon  this  earth. 
When  it  is  expofed  to  heat,  it  may  be  kept  a  long 
time,  even  in  a  red  heat,  without  undergoing  any 
change,  or  even  the  appearance  of  fufxon.  By  the  ac- 
tion of  the  blow-pipe  it  is  not  melted,  but  is  Surround- 
ed with  a  very  brilliant  ivhite  flame. 
•  4.  When  a  little  water  is  thro^vn  on  ilrontites,  it 
exhibits  the  fame  appearance  as  barytes.  It  is  ilaked, 
^Ives  out  heat,  and  then  falls  to  -powder.  If  a  great- 
er quantity  of  water  be  added,  it  is  diflolved.  Ac- 
cording to  Klaproth  it  requires  200  parts  of  water  at 
the  ordinary  temperature  of  the  atmofphere  for  its  fo- 
lutlon.  Boiling  water  diiTolves  it  in  greater  quantity, 
and  when  the  folution  cools,  it  affords  tranfparent  cry- 
flals.  Thefe  cryllals  are  in  the  form  of  rhomboidal 
plates,  or  in  that  of  flattened  filky  needies,  or  com- 
preffed  prifms.  The  fpecific  gravity  is  1.46.  Thefe 
cryftals  efFlorefce  in  the  air,  and  have  an  acrid  hot 
tarte.  The  folution  of  this  earth  in  water  is  acrid 
and  alkaline,  and  converts  vegetable  blues  to  green. 
It  is  foon  covered  with  a  pellicle,  by  abforbing  carbo- 
nic acid  from  the  atmofphere. 

5.  Strontites  has  the  property  of  communicating  a 
purple  colour  to  flame. 

6.  The  order  of  the  affinities  of  ftrontites  is  the  fol- 
lowing. 

Sulphuric  acid, 

Phofphoric, 

Oxalic, 

Tartaric, 

Fluoric, 

Nitric, 

Muriatic, 

Succinic, 

Acetic, 

Arfenic, 

Boracic, 

Carbonic. 

I.  Phofphuret  of  Strontites. 
The  phofphuret  of  ftrontites  is  prepared  in  the  iame 

way  as  the  phofphuret  of  barytes. 

II.  Sulphuret  of  Strontites. 

The  fulphuret  of  ftrontites  is  formed  by  expofing 
fulphur  and  the  earth  in  a  crucible,  to  heat.  This  ful- 
phuret  is  foluble  in  water,  by  means  of  fulphurated  hy- 
drogen, which  Is  difengaged  by  the-  decompofition  of 
the  -water.  The  ftrontites  thus  combined  with  fulphu- 
rated hydrogen^  forms  a  hydrofulphuret  of  ftrontites  ; 
and  if  this  lolutlon  be  evaporated,  the  hydrofulphuret 
of  ftrontites  may  be  obtained  in  cryftals,  and  the  hy- 
drogenated  fulphuret  remains,  as  in  fimilar  compounds, 
in  folution.  When  the  hydrogenated  fulphuret  is  <k- 
compofed  by  means  of  an  acid,  the  fulphurated  hydro- 
gen gaswhich  is  difengaged,  burns  with  a  beautiful 
purple  flame,  on  account  of  holding  in  folution  a  fmall 
quantity  of  the  earth,  which  communicates  this  pro- 
perty; 


III.  Compounds  of  Strontites  with  the  Acids. 

I.  Sulphate  of  Strontites. 

1 .  The  compound  of  fulphurlc  acid  with  ftrontites, 
may  be  formed  by  adding  fulphurlc  acid  to  a  folution 
of  ftrontites  in  water,  and  it  is  obtained  in  the  ftate  of 
a  white  powder.  It  is  found  native  in  different  places, 
cryftallized  in  fine  needle-formed  prifms.  It  has  no 
talle,  and  is  fcarcely  foluble  in  water.  It  fuffers  no 
change  in  the  -air.  By  the  action  of  the  blow-pipe  it 
gives  out  a  yellowifti  purple  light.  It  is  not  dccom- 
pofed  by  any  of  the  acids  ;  but  it  is  decompofed  by  the 
carbonate  of  potafn  and  foda,  by  the  barytic  falts,  by 
the  fulphates  of  potafti  and  of  foda,  the  phofph-ites  of 
potafli,  foda,  and  ammonia,  and  by  the  borate  of  am- 
monia. 

2.  The   component  parts 
Vauquelin,  are. 

Acid,  46 

Strontites,        54 


But  according  to  Klaproth,  Kirwan,  and  others, 

Acid,  42 

Strontites,        58 


Strontites, 

eic. 
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2.  Sulphite  of  Strontites. 
This  fait  is  yet  imknown. 

3.  Nitrate  of  Strontites. 

1.  The  compound  of  nitric  acid  and  ftrontites,  is 
formed  by  precipitating,  by  means  of  nitric  acid,  the 
fulphuret  of  ftrontites,  obtained  -from  the  decompofed 
fulphate,  or  by  diffolving  the  carbonate  of  ftrontites  in 
the  acid.  By  evaporation  it  may  be  obtained  in  cryf- 
tals. 

2.  The  cryftals  of  nitrate  of  ftrontites  are  in  the 
form  of  oitahedrons.  The  tafte  of  this  fait  is  cool  and 
pungent.  It  is  not  altered  by  expolure  to  the  air. 
The  fpecific  gravity  is  3.0061.  It  is  foluble  in  15 
parts  of  cold  water,  and  much  more  foluble  in  boiling 
water,  in  which  it  cryftallizes  on  cooling.  Expofed  to 
fudden  heat  it  decrepitates.  When  it  is  fubjefted  to 
heat  in  a  crucible,  it  fwells  up,  gives  out  oxygen  and 
nitrous  gas,  and  there  remains  behind  pure  earth. 
This  fait  has  the  property  of  communicating  a  purple 
flame  to  combuftible  fubilances  with  which  it  is  mixed  j 
as  when  a  little  of  the  fait  in  powder  is  thrown  on  the 
wick  of  a  candle. 

3.  Tlie  component  parts  of  this  fait  are,  according 

to 

Vauqufiln.  Kirwan; 

Acid         484  31-7 

Strontites  47.6  .    36.21 

Water          4.0  32.72 

100.0  JOO.CO 

4.  Nitrite  of  Strontites. 

The  prc^erties  of  this  fait  have  not  beeh  examinecl, 

5.  Muriate 


Strontltcs, 

&c. 


J.  Muriate  of  Strontites 
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I.  The  compound  of  muriatic  acid  and  ftrontites  is 
Prepari-  prepared  by  diflfolving  carbonate  of  ftrontites  in  the 
tion.  acid.     By  evaporating  the  folution,  the  fait  is  obtained 

j.jo  cryftalHzed. 
Properties.  2.  This  fait  cryftallizes  in  long,  flender,  hexagonal 
prifms.  The  tafte  is  cooling  and  pungent.  The  fpeci- 
fic  gravity  is  1.4402.  It  is  not  altered  by  expofure  to 
the  air.  It  is  very  foluble  in  water.  Three  parts  of 
the  fait  are  dillolved  in  two  parts  of  cold  water.  Thefe 
cryftals,  which  are  foluble  in  alcohol,  communicate  a 
purple  colour,  which  is  the  diftinguifhing  charaderiftic 
of  this  fait.  When  heated,  it  melts,  and  parts  with  its  wa- 
ter of  cryftallization,  without  being  decompofed,  and 
there  remains  behind  a  femitranf]Jarent  enamel.  This  fait 
is  decompofed  by  a  very  ftrong  heat.  It  it  decompofed 
alio  by  the  fulphuric,  nitric,  and  phofphoric  acids  ;  and 
by  potalh,  foda,  and  barytes. 
Compofi-  3>  The  conftituent  parts  of  this  fait  are,  according 

tion.  to 
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a  ^vhite  enamel,  and  gives  out  a  purple,  phofphorefcent  Strontites, 
light.  Ste. 

3.  The  conftituent  parts  of  this  fait  are,  >— y"""* 

Acid  41  24 

Strontites     58.76 


»  Ptil. 

Tranf. 

I802. 


Vauquelin. 
Acid          2^.6 

Kirwan. 
18 

Strontites 
Water 

364 

40.0 

40 
42 

100.0  100 

6.  Hyperqxymuriate  of  Strontites. 

Prcpara-  I.  This  combination  of  hyperoxymuriatic  acid  and 

tion.  flrontites,  was  prepared  by  Mr  Chenevi.v,  by  a  fimilar 

procefs  to  that  which  he  employed  in  the  formation  of 
barytes  \vith  the  lame  acid ;  and  in  many  of  its  proper- 
ties it  is  analogous. 

2.  The  cryftals  of  this  fait  are  in  the  form  of  needles. 
They   melt    in   the  mouth,  and    give  the  fcnfation  of 

n^^       cold.     It  is  compofed  of 
Composi- 
tion. Acid  46 
Strontites      -26 
Water  28 


100  '■ 


7.   Fluate  of  Strontites. 
The  properties  of   this  fait  have  not    yet  been  iu- 


veltigated. 


8,  Borate  of  Strontites. 


This  compound  of  boracic  acid  and  ftrontites,  is  in  the 
form  of  a  white  powder,  and  requires  130  parts  of  wa- 
ter for  its  folution.  It  converts  the  fyrup  of  violets  to 
a  green  colour,  from  which  it  is  inferred,  that  it  con- 
tains an  excefs  of  the  earth. 

9.  Phofphate  of  Strontites. 

Prepari-  "•   The  compound  of  phofphoric  acid  and  ftrontites, 

tion.  is  formed  by  diflblving   the   carbonate   of  the  earth  in 

acid  ;  or,  by  mixing  together  the  folutions  of  muriate 
of  ftrontites,  with  thofe  of  the  alkaline  phofphates. 
'^*S  2.   It  is  thus  obtained  in  the  form  of  white  powder, 

which  is  perfeflly  taftelefs.  It  is  not  altered  by  ex- 
pofure to  the  air.  It  is  infoluble  in  water,  without 
an  excefs  of  acid.      It  melts  under  the  blow-pipe  into 


Properties. 
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10.  Phofphite  of  Strontites. 
The  nature  of  this  fait  is  unknown. 

1 1 .  Carbonate  of  Strontites.- 

1 .  This  fait  is  found  native  ;  and,  as  we  have  already  pounj  n^. 
mentioned,  was  pointed  out  by  Dr  Crawford  as  dlft'e-tive. 
rent  from  the  carbonate  of  barytes,  with  which  it  had 

been  formerly  confounded. 

2.  It  may  be  prepared  artificially,  by  faturating  a  folu-p,.  '■^^''^ 
tion  of  ftrontites  in  water  with  carbonic  acid  ;  or,  by  tion. 
precipitating    foluble    falts  with  a  bafe  of   this  earth, 

by  means  of  alkaline  carbonates.     The    carbonate  of 

barytes  cryftallizes    in  needles,  or  in  fix-fided  prifms. 

It  has-no  tafte.     The  fpecific   gravity  is   3.6750.      It 

is  rot  changed  by  expofure  to  the.  air,  and  it  is  nearly  « 

infoluble  in  water.     When  it  is  ftrongly  heated  in  aproptrties. 

crucible,  to  produce  fufion,  it  is  deprived  of   part  of 

its  carbonic  acid.     When  heated  under  the  blow-pipe, 

it  melts   into  an  opaque,  vitreous    globule,  and  gives 

out  a  purple  flame. 

3.  I'he  component  parts  of  this  fait,  according  to.-g^po^. 
diflerent  chemifts,  are  tion. 

Hep  ■.     Klaproih  and  Kinvan.     Pellcticr. 
Acid  30.2  30.  30 

Strontites  61.2  69.5  62 


Water 


8.6 


100 


100. 0  100. o 

I  2.  Arfeniate  of  Strontites. 

When  arfenic  acid  is  dropped  into  a  folution  of 
ftrontites  in  water,  a  copious  precipitate  is  formed, 
%vhich  is  re-diflblved  when  there  is  an  excefs  of  acid. 
When  the  arfeniate  of  ftfontites  is  neutralized,  it  is 
only  in  a  flight  degree  foluble  in  water  *.  jk  ^j-^^ 

13.  Tungftatc  of  Strontites.  ~j  ^""-^^  ''• 

14.  Molybdatc  of  Strontites.  /  , 

15.  Chromate  of  Strontites.    J 

16.  Columbnte  of  Strontites.  J 


Unknown. 


•7- 


17.  Acetate  of  Strontites. 

I .  This  compound  of  acetic  acid  and   ftrontites  is  prepara- 
formed  by   diifolving  the  carbonate  in  the  acid.      By  tion. 
evaporation  the  fait  may  be  obtained  cryftallized. 

*;: 'ITie  cryftals  remain  unaltered  by  expofure  to  the      'J'5' 
air.     They  change  vegetable  blues  to  green,  and  are   '°^"  '"' 
equally  foluble  in  hot  and  cold  water  f .  1  ^j^^ 

18.  Oxalate  of  Strontites.  W- iv. 

P-  »4- 
The  compound  of  oxalic  acid  and  ftrontites  is  form- 
ed by  the  direft  combination  of  the  acid  with  the  earth 
in  folution.  A  precipitate  appears  in  the  form  of  a 
white  powder,  which  is  nearly  iafoluble  in  water.  It 
is  decompoicd  by  heat. 

4  F  ?,  The 
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The  component  parts  of  this  fait  are, 


Hiftory. 


Acid 
Strontites 


it  Ma!ticfi3, 


40.5 

59-5 


lOO.O 


19.  Tartrate  of  Strontites. 

1.  This  fait  is  formed  by  diffolring  the  earth  in  the 
acid.  The  cryllals  are  in  the  form  of  fmall  triangu- 
lar tables ;  they  are  not  altered  by  the  air,  are  infipid 
to  the  tafte,  and  foluble  in  320  parts  of  boiling  water, 

2.  The  conftituent  parts  of  this  fait  are, 

Acid  and  water      47-12 
Strontites  52.88 

100.00 

20.  Citrate  of  Strontites. 

1.  This  combination  of  citric  acid  ivith  ftrontites 
may  be  formed  by  mixing  together  a  folution  of  ni- 
trate of  ftrontites  and  citrate  of  ammonia.  A  double 
decompofition  takes  place,  but  no  precipitate  is  form- 
ed. By  flow  evaporation,  cryftals  of  citrate  of  ftron- 
tites may  be  obtained. 

2.  This  fait  is  foluble  in  water. 

21.  Malate  of  Strontites, 
This  fait  is  fcarcely  knoivn. 

22.  GaUate  of  Strontites-. 
Little  known  alfo. 

23.  Benzoate  of  Strontites. 
Unknown. 

24.  Succinate  of  Strontites. 

Succinic  acid  combines  with  ftrontites,  and  forms 
cryftals,  which  may  be  obtained  by  flo^v  evapora- 
tion. 

25.  Camphorate  of  Strontites.  ") 

26.  Suberate  of  Strontites.         I 

27.  Mellate  of  Strontites.  i  n  i 

28.  Laaate  of  Strontites.  \  Unknown. 

29.  Prufliate  of  Strontites. 

30.  Sebate  of  Strontites.  J 

Sect.  IV.    Of  Magnesia  and  its  Combinations, 

I.  Magnefia  was  firft  known  about  the  beginning 
of  the  1 8th  century,  when  it  was  fold  by  a  Roman  ca- 
non, under  the  name  of  magnrjia  alba,  or  ivhile  mag- 
ne/ia,  and  the  powder  of  the  count  of  Pa/ma,  as  a  cure 
for  difeafe?  ;  and  like  many  new  remedies,  it  was  con- 
lidered  as  univerfal.  In  the  year  1707,  Valentini  dif- 
covered  that  this  boafted  panacea  was  the  produce  of 
the  calcined  ley  which  remains  after  the  preparation  of 
nitre.  He  gave  it  the  pompous  name  of  the  laxative 
po-uodtr  of  manij  virtues.  In  the  year  I  709,  Slevogt 
defcribed  the  method  of  obtaining  it  by  precipitation, 
firom  the  mother  ley  of  nitre.  Lanciii  and  Hoifinan 
examined  fome  of  its  properties  in  1717  and  1722; 
and  although  the  latter  difcovered  that  it  formed  dif- 


ferent combinations  with  acids  from  thofe  of  lime 
was"generally  confounded  with  this  latter  fubftance. 

But  the  nature  of  magnefia  was  not  fully  kno^^Ti, 
till  Dr  Blacky  in  1755,  entered  upon  his  celebrated 
inveftigations  of  the  different  properties  of  this  fub- 
ftance, lime  and  the  alkaUes,  in  the  mild  and  cauftic 
ftate.  Margraaf  publiftied  the  refult  of  his  experi- 
ments and  refearches  on  it  in  1759,  in  which  he  gave 
many  diftindlive  characters  of  this  earth,  and  of  its 
combinations  •,  and,  at  laft,  by  the  obfervations  of 
Bergman,  publillied  in  1775,  and  thofe  of  Butini  of  Ge- 
neva in  1779,  the  nature  and  properties  of  magnefia 
were  fully  demonftrated.  133^ 

2.  Magnefia,  although  it  e:dfts  in   great  abundance  ^•'^P'"''-- 
in  combination  with  other  fubttances,  has  never  been"""" 
found  perfeftly  pure  in  nature.     The  procefs  by  whiqh 

it  may  be  obtained  in  greateft  purity,  is  the  follo^ving. 
A  quantity  of  Epfom  fait,  which  is  a  compound  of  ful- 
phuric  acid  and  magnefia,  is  to  be  diffolved  in  water, 
and  then  precipitated  by  potafti.  The  precipitate 
which  is  formed  is  to  be  well  waflied  and  dried,  both 
with  cold  and  hot  v%-ater,  to  feparate  any  laline  matters 
with  wliich  it  may  be  mixed.  The  nature  of  this  pro- 
cefs is  ob^aous.  The  potafti  has  a  ftronger  aftinity  for 
fulphuric  acid  than  magnefia.  It  therefore  combines 
with  the  acid,  and  the  magnefia  is  precipitated.  13^4 

3.  Magnefia,    when   it  is  obtahied  pure,    is  in  the  Properties, 
form  of  a  fine  white  powder,  or  in  white  friable  cakes 
refembling   ftarch.      It  has   no  fmell,    and  no  fenfible 

tafte  •■,  but  becomes  dry,  and  leaves  on  the  tongue  a 
flight  fenfation  of  bitternefs.  Its  fpecilic  gravity,  ac- 
cor4ing  to  Kirv.-an,  is  2.330.  It  gives  a  flight  tinge 
of  green  to  fyrup  of  violets,  or  other  delicate  vegeta- 
ble blues.  13^5 

4.  Magnefia  is  not  afled  upon  by  light.  It  is  not  A(flion  «f 
melted  when  expofed  to  the  greateft  heat.  By  ftrong  *■""■ 
calcination  it  becomes  finer,  whiter,  and  more  friable. 
WTien  it  is  expofed  to  heat  in  the  form  of  pafte  with 
ivater,  it  contrails  its  dimenfions,  and  acquires  a 
phofphorefcent  property  ;  for  when  it  is  ftrongly  rub- 
bed on  a  hot  iron  p'ate,  it  becomes  luminous  in  the 

dark.  It  is  not  altered  by  the  aftion  of  the  blow-pipe 
on  charcoal,  but  gives  out  a  flame  of  a  flight  yellow 
c«lour.  13.5* 

5.  There  is  no   aftion  between  magnefia  and  oxy- ^' *"' 
gen  or  azote.     When  expofed  to  the  air,  it  attrafts  a 
little  moifture  from  the  atmofphere,  but  this  goes  on 
very  flowly. 

Butini  expofed  a  quantity  of  magnefia  for  the  fpace 
of  two  years  in  a  porcelain  cup  flightly  covered  with 
paper,  and  he  found  that  it  had  acquired  only  -j-^ 
part  of  its  weight  in  addition,  during  that  time. 

6.  There  is  no  adlion  between  magnefia  and  hydro- 
gen or  carbone,  and  very  little  between  it  and  pliof- 
phorus.  1337 

7.  Magnefia   is   very  little   foluble   in   water.     Ac- Of  water; 
cording  to  Mr  Kirwan,   it  requires  near  8000  times  its 
weight  of  cold  water  to  diflTolve  it.     Butini  found,  that 

water  boiled  with  this  fubftance,  and  left  in  contadl 
with  it  for  three  months,  had  fcarcely  acquired  jooob 
part  of  its  iveight ;  but  water  combines  with  magnefia 
in  the  folid  ftate.  One  hundred  parts  of  magnefia, 
according  to  Bergman,  thrown  into  water,  and  taken 
out  and  dried,  acquired  18  parts  of  additional  weight.         ij,g 

8.  Magnefia  enters  into  combination  with  the  acids.  Affinities, 

and 
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a;id  forms  T^itli  them  peculiar  falts.     The  order  of  its 
affinities  is  the  following,  according  to  Bergman. 

Oxalic  acid, 
Phof])horic, 
Sulphuric, 
Fluoric, 
Arfenic, 
Sacladic, 
Succinic, 
Nitric, 
Muriatic, 
Tartaric, 
Citric, 
Laftic, 
Benzoic, 
Acetic, 
■  Boracic, 

Sulphurous, 

Carbonic, 

Pruffic. 

9.  Magnefia  does  not  enter  into  combination  with 
the  fixed  alkalies ;  but  in  combination  with  fome  of  the 
earths,  it  becomes  fufible  by  means  of  a  ftrong  heat. 
With  lime  in  certain'  proportions,  it  forms  a  greenilh 
yellow  glafs. 

10.  Magnefia  is  much  employed  in  medicine  as  a 
gentle  laxative,  and  as  an  abforbent  to  dellroy  the 
acidity  in  the  ftomach.  It  is  ufed  in  pharmacy  to  fuf- 
pend  or  aid  the  folution  of  refinous  and  gummy  fub- 
flances,  fuch  as  camphor  and  opium,  in  water,  which 
are  otherwifc  little  foluble. 

I.  Of  Sulphuret  of  Magnefia. 

!.  Magnefia  enters  into  combination  ^\'ith  fulpbur, 
either  in  the  dry  or  humid  way.  Two  parts  of  mag- 
nefia and  one  of  lulphur,  put  into  a  crucible,  and  ex- 
pofed  to  heat,  form  an  orange  yellow  mafs,  which  is 
not  very  foluble  in  water,  but  emits  the  odour  of  ful- 
phurated  hydrogen  gas,  when  it  comes  in  contaft  with 
that  h'quid,  and  which  is  very  readily  decompofed  by 
means  of  heat.  The  heat  that  is  applied  to  obtain 
this  fulphuret  mufl:  be  very  moderate,  otherwife  the 
fulphur  is  driven  off. 

2.  The  fulphuret  of  magnefia  is  formed  with  more 
difficulty  in  the  humid  way.  When  tivo  parts  of  mag- 
nefia and  one  of  iulphur  in  powder,  ^vith  20  parts  of 
water,  are  expofed  to  heat  on  a  land  bath,  the  liquid 
becomes  of  a  pale  yellow  colour,  which  is  flightly  fe- 
tid, but  has  nothing  of  the  ftrong  odour  of  the  other 
fulphurets.  There  is  formed  very  little  of  the  fulphu- 
ret of  magnefia ;  for  the  greatelt  part  of  the  fulphur 
and  magnefian  earth  remains  uncomblned.  There  is 
very  little  fulphurated  hydrogen  produced,  the  water 
fcarcely  exhaling  the  odour  of  this  gas. 

3.  The  folid  fulphuret  of  magnefia  decompofes  ra- 
pidly when  expofed  to  the  air.  It  feems  to  abforb 
very  little  fulphurated  hydrogen  gas  ;  fo  that  the  pro- 
perties of  the  hydrofulphuret  of  magnefia  are  yet  un- 
known *. 

II.  Compoundsof  Magnefia  with  Acids. 

I.  Sulphate  of  Magnefia. 

The  compound  of  fulphuric  acid  and  magnefia  was 
formerly  known  under  tlie  name  of  E/>fom  and  HaW/ii-z 


S    T     R    Y. 
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/a/ls,  becaufe   it   exifts  in   the   water  of  thefc  fprings,  Ma^tiefi.!, 
and  fa/  cathanicus  amarus,  hitter  purging  fa/i,  on  ac-      ^■ 
coulit  of  its   properties.     It  was  long  confounded  with  "~~~v— ~^ 
fulphate  of  foda,  till  its  properties  were  invcftigated  by 
Black,    Macquer,   and   Bergman,   and   its   nature   and 
compofition  fully  afcertained.  ,,,. 

2.  'rhis    fait    exifts    abundantly    in   nature.      It    isPrcpari- 
found  in  many  mineral  fprings,  and  it  forms  a  confider-''""- 
able   proportion   of  the   faline  ingredients  of  fea  water. 

The  bittern  or  mother  water  of  common  fait,  that  Is, 
the  water  which  remains  after  the  cryftallization,  con- 
fifts  chiefly  of  fulphate  of  magnefia.  It  is  therefore 
rarely  prepared  by  art,  by  the  direft  combination  of 
its  conftituent  parts.  It  is  eafily  purified  by  diflblving 
the  fait  in  water,  and  by  evaporation  and  cryftalliza- 

"°"-  '345 

3.  The  fulphate  of  magnefia  thus  prepared,  is  cry-Propeitie?. 

ftallized  in  four-fided  prifms,  terminated  by  four-fided 
pyramids.  There  is,  however,  fome  deviation  from 
this  form.  The  primitive  form  of  the  cryftal  is  a  qua- 
drangular prifm  with  fquare  bafes.  The  integrant 
molecule  is  a  triangular  prifm,  whofe  bafes  are  right- 
angled  ifofceles  triangles.  It  has  a  cool,  bitter  tafte. 
The  fpecific  gravity  is  1.66.  ,,5 

4.  Expofed  to  the  air,  it  efflorefces.  It  is  foluble  Aaion  of 
in  its  ovn\  weight  of  cold  water  :  boiling  water  dif-water  and 
folves   more  than  two-thirds  of  its  weiglit.      Expofed ''^^*- 

to  heat,  it  undergoes  the  watery  fufion,  and  being  de- 
prived of  its  water  of  cryftallization,  it  does  not  melt, 
nor  is  it  decompofed  by  the  ftrongeft  heat.  By  the 
aflion  of  the  blo^v-pipe  it  melts  with  difficulty  into  an 
opaque,  vitreous  globule. 

5.  The   lulphate   of  magnefia   is  decompofed  by  the  Of  aikalies,. 
fixed  alkalies,  but  with  ammonia  it  forms  a  triple  fait. 

The  component  parts  of  this  fait  are,  according  to 
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Compofi- 
tion. 


Bergman. 
Sulphuric  acid  33 
Magnefia  1 9 

Water  48 


Kirwan. 


In  cryftal.-. 

29.3  J 
17.00 


Diy. 
63-32 

36.6S 
00. OD 


100.00  ■ 
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6.  The  fulphate  of  magnefia  is  employed  in  medicine  Ufs: 
as  a  purgative.      From  this  fait,  too,  the  earth  of  mag- 
nefia is  ufually  extradled. 

2.  Sulphate  of  Ammonia  and  Maonefia. 

'35° 

1 .  This   is   a  triple   combination   of   fulphuric   acid  Prepirs- 

with  ammonia  and   magnefia.     It   is   prepared   by  the''"''" 
partial   decompofition  of  the  fulphate   of  magnefia  by 
means  of  ammonia.  -   By  evaporating  the  folulion  the 
triple  fait  is  obtained  in  cryftals.  15^1 

2.  This   fait   ci^ftallizes  in  octahedrons.      It   has   a  Properties, 
bitter  acrid  tafte,  does  not  efflorefce  in   the   air,    is  Icfs 
foluble  in  water  than  either  of  the  falts  of  which  it  is 
eompofed,  but  it  is  more  foluble  in  hot  than  in  cold  wa- 
ter, and  it  cryftallizes  on  cooling.    By  heat  it  undergoes 

the   ivatery  fufion.     It  then  dries  and  is  decompofed. 
The  component  parts  of  this  fait  are. 


Sulphate  of  magnefia,      64 
of  ammonia,     32 


■f  Fci/nr:y 
Cbim.  llic 


jcof.  "»• 

3.  Sulphate 
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3.  Siiljj'iite  of  Magnefia. 

1 .  The  compound  of  fulpliurous  acid  and  ma<Tnefia  is 
formed  by  pfilling  fulphuious  acid  gas  into  two  parts  of 
water,  with  one  of  carbonate  of  nregnefia.  A  violent' 
effervefcence  takes  place,  with  the  evolution  of  heat. 
The  fulphite  of  jnagnefui  is  formed,  and  precipitated  to 
the  bottom  in  the  ilate  of  po^vder  ;  but  %vith  an  excels 
of  acid  it  is  rc-dilTolved,  and  cryllallizes. 

2.  The  cryflals  of  lulphite  of  magnelia  are  in  the  form 
of  depreffcd  tranlparent  tetrahedrons.  It  has  a  mild 
earthy  tafte,  ^vhich  foon  becomes  feniibly  fulpbureous ; 
it  has  no  fmell.     Its  Ipecific  gravity  is  1.3802. 

3.  It  etlloreices  in  the  air,  and  is  {lowly  con\'erted 
into  fulphate  of  magnelia.  It  is  foluble  in  20  parts  of 
cold  water.  Boili.ig  water  diffolves  a  greater  propor- 
tion, and  from  this  it  cryllallizes  on  cooling.  Expofed 
to  heat,  this  fait  becomes  vifcid,  and  by  calcination  it 
lofes  0.45  of  its  weight.  If  the  heat  be  increafed,  it  is 
decompofed ;  the  acid  is  dri\xn  ofl",  ;ind  the  pure  earth 
remains  behind. 

The  component  parts  of  this  fait  are, 

Sulphurous  acid  39 
Magnefia  1 6 

Water  45 

100 

4.  Sulphite  of  Ammonia  and  Magnefia. 

1.  This  triple  fait  is  formed  by  decompofing  the  ful- 
phite of  ammonia  by  magnefia,  or  the  fulphite  of  mag- 
nefia by  ammonia,  in  folution  in  the  cold  ;  or,  by  mix- 
ing together  the  iolutions  ot  the  two  falts. 

2.  This  lalt  is  in  tranfparent  cryllals,  the  form  of 
which  has  not  been  determined.  When  it  is  expofed 
to  the  ai: ,  it  is  converted  into  fulphate  of  ammonia  and 
magnefia.  It  is  Icis  foluble  in  water  than  either  of  the 
two  fulphites  of  which  it  is  formed.  By  the  aftion  of 
heat,  fulpliurous  acid  is  given  out,  ac'dulous  fulphite  of 
ammonia  is  iiiblimcd,  and  there  remains  behind  pure 
magnefia  f. 

5.  Nitrate  of  Magnefia. 

cl  I.  This  compound  of  nitric  acid  and  magnefia  v;as 
formerly  called  nilre  iiulh  hafe  of  magnejia,  and  mag- 
nefian y?7/.'/)f /'■£".  It  is  formed  by  the  direcl  combina- 
tion of  the  acid  \vith  the  earth.  By  evaporation  it  is 
cryllallized. 

2.  This  fait  cryllallizes  in  four-fided  rhomboidal 
prifms,  whofe  fummlts  are  oblique  or  truncated.  Some- 
times it  is  in  the  form  of  fmall  needles  combined  in 
groups.  The  talle  is  penetrating  alid  bitter.  The  ipe- 
cific gravity  is  I.736. 

3.  It  is  deliquefcent  in  the  air,  and  is  foluble  in  its 
own  weight  of  cold  water.  It  is  more  foluble  in  boil- 
ing water,  in  which  it  cryftallizes  on  cooling  ;  but  it 
can  only  be  obtained  in  regular  cryfiah  by  flow  evapo- 
ration from  its  folution  in  cold  water. 

4.  By  the  aCiion  of  heat  it  undergoes  the  watery 
fufion  ;  the  water  is  diiven  off,  and  it  becomes  dry.  It 
is  decompofed  in  a  f.rcng  heat,  gives  out  a  little  oxy- 
gen gas,  then  nitrous  gas,  and  at  lafl  the  nitric  acid. 
The  pure  earth  remains  behind. 

The  component  parts  of  this  fait  are,   according  to 
4 


Bergman. 
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Acid  .          43 

46 

&c. 

Magnefia     27 

•t  ■> 

•  l—Y— 

Water          30 

32 

100 


100 
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6.  Nitrate  of  Ammonia  and  Magnefia. 

1.  This  triple    fait  is  formed,  either  by  the  direft Pri-paral 
combination  of  the  folutions   of   nitrate    of    ammonia,  tion. 
and  nitrate  of  magnefia,  by  which  the  fait  is  obtained 

pure  and  cryllallized  ;  or,  by  partially  decompofing  the 
nitrate  of  ammonia  by  magnefia,  or  the  nitrate  of  mag- 
nefia by  ammonia.  , 

2.  The  cryllals  of  this  fait  are  in  the  form  of  fine  Properties 
prifms.     It  has  a  bitter,  acrid,  and  ammoniacal  talle.     It 

is  lefs  deliquefcent  in  the  air  than  either  of  the  conlli- 
tuent  falts,  and  lefs  foluble  in  water.  It  requires  1 1  parts 
of  cold  water  to  diffolve  it,  but  lefs  of  boiling  water. 
It  cryftallizes  on  cooling. 

When  it  is  rapidly  heated,  it  inflames  fpontaneoufly, 
When  flowly  heated  in  clofe  veffels,  it  gives  out  oxy-heat. 
gen  gas,  azotic  gas,  a  greater  proportion  of  ^vater  than 
it  contains,  nitrous  gas,  and  nitric  acid,  mthout  the 
fmalleft  trace  of  ammonia ;  which  (hows  that  it  is  de- 
compofed, that  the  hydrogen  combines  with  the  oxygen 
of  the  acid,  and  forms  water. 
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The  component  parts  of  this  fait  are, 
Nitrate  of  magnefia        78 


136S 

■  u.puli- 


■  ammoma 


22 


100* 
7.  Nitrite  of  Magnefia. 


Connaifst 
Cbim.  iti. 
»44- 


1*67 


Nothing  is  known  of  the  properties  of  this  fait. 
8.   Muriate  of  Magnefia. 

1.  This  componud    of    muriatic   acid  and  magnefia Fouild  na 
was  formerly  called  marine  Ja/t  of  magnefia,  and    wast've. 
confounded    ivith  the  muriate  of  lime,    with  which  it 

is  frequently  accompanied.  The  dilTerence  between 
thefe  t'.vo  falts  was  firft  pointed  out  by  Dr  Black,  and 
Bergman  afterwards  examined  the  nature  and  proper- 
ties of  muriate  of  magnefia.  The  ialt  is  obtained  by 
diffblving  magnefia  in  muriatic  acid  till  they  are  fatu- 
rated,  and  then  evaporating  the  folution.  Small  irregu- 
lar cryflals  are  obtained.  This  fait  cxills  in  tlie  waters 
of  the  ocean,  and  in  mineral  waters,  along  with  the  mu- 
riates of  foda  and  lime.  i„^g 

2.  It  is  e.xtremely  difficult  to  obtain  the  muriate  of  Pruptmes, 
magnefia  in  any  regular  form.     It  is  either  in  the  Ilate 

of  powder,  or  very  fmall  regular  needles,  or  in  a  kind 
of  jelly.  It  has  a  difagreeable  bitter  talle.  The  fpe- 
ciiic  gravity  is  1.601. 

3.  It  is  very  deliquefcent  in  the  air.  Cold  ^vater 
readily  diflolves  its  own  weight,  and  it  is  flill'more  fo- 
luble in  boiling  water.  j,gp 

4.  It  is  completely  decompofed  by  heat ;  the  acid  is  ^(flion  of 
driven  off,  and  the  pure  earth  remains  behind  *. 

Kei^^mnn.  K'rwan. 

Acid  34  34.59 

Magnefia    41  3'07 

Water         25  34-33 

f  Nicholfmi 
100.04  f  _         "Journ.M. 

9.  Muriate  21 5, 
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<).  Miiriatc  of  Ammonia  and  Magnefia. 

This  triple  fait  is  formed  by  mixing  the  folutions  of 
muriate  of  magnefia  and  mt'.riate  of  ammonia ;  and 
by  evaporating  the  folution  the  fait  cryllallizes  in 
the  form  of  fmall  polyhedrons.  It  has  a  hitter,  am- 
moniacal  tafte.  It  is  little  altered  by  expofure  to  the 
air,  ar.d  is  foliible  in  fix  parts  of  cold  water.  It  is 
decompofed  by  heat.  The  muriate  of  ammonia  is  iub- 
limed,  and  the  muriate  of  magnefia  is  deprived  of  its 
acid. 

The  component  parts  of  this  fait  are. 

Muriate  of  magnefia,  73 
ammonia,  27 


foluble  even  in  boiling  water.      F..-<pofed  to  a  firong  red  Mag.  cii.i, 
heat,  the   cryllals   lolc  their  lullre  ;  and  with  a  white       ^'^■ 
heat  tticy  decrepitate,  and  at  lalt  melt  into  a  yello-.v         ' 
coloured  glais. 

3.  The  component  parts  of  this  fait  are. 

Acid,  73.5 

Magnefia,       14.6 
Lime,  11.9 
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1 5.  Phofphate  of  Magnefiat 
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10.  Hyperoxymuriate  of  Magnefia. 

This  is  fimilar  in  its  chemical  and  phyfical  proper- 
ties to  the  hyperoxymuriate  of  lime,  and  it  is  prepared 
in  the  fame  v,  ay.  It  is  precipitated  by  lime  and  am- 
monia. 

The  component  parts  are, 

Acid,  60. 

Magnefia,       25.7 
Water,  14.3 


lOO.O* 


I  r.  Fluate  of  Magnefia. 

T.  This  fait  is  formed  by  combining  together  fluoric 
acid  and  magnefia.  According  to  Scheele,  it  precipi- 
tates in  the  form  of  a  gelatinous  mafs  •,  but  Bergman  ob- 
ferves  that  great  part  of  the  fait  is  depofited  as  the  fa- 
turation  approaches.  By  evaporating  the  folution, 
cryfials  in  the  form  of  fix-fided  prifftis,  terminated  by 
a  low  pyramid  compofed  of  three  rhomboidal  !ide^,  are 
obtained. 

2.  This  fait  is  not  decompofed  by  the  ftrongeft  heat, 
or  by  any  acid. 

12.  Fluate  of  Ammonia  and  Magnefia. 
This  triple  fait  is  formed   by  mixing  the  folutions  of 
the  fluates  of  ammonia  and  magnefia.      A  precipitation 
is   formed,  ivhich   is  the  triple  fait  in  cryfials.     The 
properties  of  this  fait  are  unknown  f. 

13.  Borate  of  Magnefia. 

1 .  This  fait  is  formed  by  the  direft  combination  of 
boracic  acid  with  magnefia.  The  earth  is  llowly  dif- 
folved,  and  when  the  folution  is  evaporated,  cryftals  are 
obtained. 

2.  The  cryftals  of  this  fait  are  very  fmall  and  irregu- 
lar. It  melts  when  expofed  to  heat,  without  being 
decompofed  5  but  it  may  be  decompofed,  it  is  faid,  by 
alcohol  |. 

14.  Borate  of  Magnefia  and  Lime. 

I .  This  felt,  which  has  been  lately  difcovered  native, 
is  called  by  mineralogifts  cul/ic  quart%.  It  was  analyz- 
ed by  Weftrumb  in  1 788.  It  is  an  infipid  fait,  and  is 
regularly  cryflallized  in  polyhedrons  of  22  faces. 
The  fpecific  gravity  is  2.566. 

3^  it  is  not  altered  by  expofure  to  the  air,  nor  is  it 


T  .-This  fait  may  be  obtained  by  the  d;r»ft  combination  Prepiira- 
of  phofphoric   acid   and  carbonate  of  magnefia ;  for,  it*'""- 
may  be  prepared  by  mixing  together  pltofpliate  of  foda 
and  fulphatc  of  magnefia  in  folution.     In  a  few  hours^ 
large,  tranfparent  ciyilals  are  foinied  in  t!ie  folution.  138^ 

2.  This  fait   cryhallizes  in  fix-fided  prifn;s  with  un- Properties, 
equal  fides,  but  it  is  frequently  in   the  form  of  powder. 

It  has  a  cooling,  fiveetilh  talle.     The  fpecific  gravity 

is  1.5489.  _  _      _  j,j^ 

3.  It   efflorefces   in  the  air,  is  not   very   foluble  inAaionof 
cold  water,  and  requires  about  53  parts  of  boiling  wa- water, 
ter  for  its  folution,  and  part  of  it  cryftallizes  on  cooling.       ,  ,85 
When  it  is  heated,  it  is  eafily  deprived  of  its  water  of  Of  heat, 
cryftallization,  and   if  the  heat  be  moderate,  it  melts 

and  falls  down  into  a  white  powder.  With  a  ftronger 
heat,  it  is  melted  into  glafs. 

16.  Phofphate  of  Ammonia  and  Magnefia. 

1 .  This  triple  fait   was  difcovered  by  Fourcroy  in  a  Found  na- 
calculous  concretion,  found  in    the  colon    of  a  horfe.'ive. 
The  refults  of  his  experiments  on  this  fubftance  have 

been  confirmed  by  Benhollet  and  Vauquelin.  13S7 

2.  It  may  be   prepared  artificially,   by  mixing   toge- P''*'?'"'^- 
ther  a  folution  of  phofphate  of  magnefia  with  a  folu-''°"' 
tion  of  phofphate  of  ammonia.  ,  -sg 

3.  The  cryftalsare  in  the  prifmatic  form,  but  cannot  Properties, 
be  accurately  afcertained.     This   fait  has  no  tafte.      In 

the  concrete  form,  it  is  found  in  the  cavities  of  animal 
bodies,  and  fometimes  it  is  cryftallized,  but  moll  fre- 
quently lamcllated  and  femitranfparent.  ,,39 

4.  It  is  not  changed  by  the  -ailion  of  the  air,  and  is  A.<flion  of 
fcarcely  foluble  in  water.     When  it  is  he.ated  moder-'*'^'''- 
ately,  it  falls  to  po^vd£^.     With  a  ftronger  heat  it  is 
deprived  of  the  ammonia,  and  under  the  blow-pipe  it 

melts  into  a  tranfparent  globule.  It  is  decompofed  by 
the  fulphuric,  nitric,  and  muriatic  acids.  ,,„ 

The   component  parts  of  this  fait  found  in  the  in-C.ompofi. 
teftine  of  the  horfe  are,  tion. 


Phofphate  of  ammonia 
— — ^^  magnefia 
'  water 


33-3 
33-3 


17.  Phofphite  of  Magnefia. 

I.  This  fait  may  be  prepared  by  direftly  combin-Prepa?'. 
ing  pholphorous  acid  with  magnefia.     Of  it  may  be  ob-tion. 
tained  in  a  purer  ftate,  and  cryftallized,   by  mi.xing  to- 
gether folutions  of  phofphites  of  foda  or  of  potadi,  and- 
fulphate  of  ma-nefia,  by  which  means  it  is  obtained  in 
brilliant  milky  flakes, 

2.  This 


t)O0 


C     H     E     M 

i.  uhiS  fait,  which  has  no  fenSble  tarte,  fornetiraes 
cryftallizes  in  the  form  of  tetrahedrons.  It  ertiorefces 
in  the  air,  and  is  foluble  in  400  parts  of  cold  water. 
When  expofed  to  heat,  it  fuddenly  fuells  up,  and  melts 
into  a  glafs.  Under  the  blow-pipe  it  gives  out  a  phof- 
phoric  light,  and  becomes  opaque  on  cooling. 

The  component  parts  of  tlris  fait  are, 

Acid  44 

Magnefia       20 
Water  36 


I     S     T     11     Y 
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18.  Phofphite  of  Ammonia  and  Magnefia. 

This  fait  is  formed  by  the  partial  decompofition  of 
pViofphite  of  ammonia  by  means  of  magnelia,  or  by 
mixing  together  the  folutions  of  the  two  phofphites. 
If  the  folutions  be  fufhciently  concentrated,  the  triple 
phofphite  is  readily  depofited.  It  forms  cryftals,  and 
has  little  folubili'ty  in  water.  Its  other  properties  are 
unknown,  ' 

19.  Carbonate  of  Magnefia. 

1.  This  fait,  which  ^vas  firfl  diftinguillied  by  Dr 
Black,  has  been  called  mt/d  magnefia,  aerate//  mag- 
nejia.  It  is  formed  by  mixing  together  fulphate  of 
magnefia  and  carbonate  of  potalh  in  folutlon.  Or 
it  may  be  obtained  by  diffohnng  pure  magnefia  in  wa- 
ter faturated  with  carbonic  acid.  The  fait,  as  the  folu- 
tion  is  evaporated,  cryftallizes. 

2.  The  magnefia  of  commerce,  which  is  in  the  ftate 
of  powder,  or  light  friable  cakes,  is  not  fully  faturated 
with  the  acid.  But  when  it  is  cryftallized  by  the  above 
procefles,  it  is  in  the  form  of  tranfparent  fix-fided 
prifms,  terminated  by  a  hexagonal  plane.  This  fait 
has  little  tafte.     The  fpecific  gravity  is  0.2941. 

3.  \Vhen  it  is  cryflallized,  it  foon  lofes  its  tranfpar- 
ency  in  the  air.  It  is  foluble  in  48  parts  of  cold  wa- 
ter. Expofed  to  heat  in  a  crucible,  it  flightly  decrepi- 
tates, is  deprived  of  its  water  and  acid,  and  falls  down 
into  a  powder.  It  is  decompofed  by  all  the  acids.  The 
component  parts  of  this  fait  are,  according  to 


Bergman. 

Acid  30 

Magnefia       45 
Water  25 


Eutiri. 

36 

43 
21 


Fonrcruy. 
25 


100 


100 


The  magnefia  of  commerce  is  compofed  of 

Kirwan. 

34 


Fourcroy- 
Carbonic  acid     48 


Magnefia 
Water 


40 
12 


45 
21 


100  100 

20.   Carbonate  of  Ammonia  and  Magnefia. 

This  triple  fait  is  prepared  by  decompofing  carbon- 
ate of  ammonia  by  means  of  magnefia  ;  or  by  preci- 
.pitatlng  a  folution  of  carbonate  of  magnefia  by  means 
of  pure  ammonia.     This  fait,  however,  has  not  been 
J  particularly  examined- 


21.  Arfeniate  of  Magiiefi 

When  arfcnic    acid    is    faturated  ^vith    magnefia,    a  ' 
thick    matter    forms  towards  the    point  of  fisturation, 
which  is  foluble  in  excefs  of  acid  ;  but  when  it  is  eva- 
porated, it  does  not  cryftallize.     It  aflumes  the  form 
of  a  jelly.     It  is  decompofed  by  the  alkaline  arfeniates. 

22.  Tungftate  of  Magnefia. 

This  acid,  in  combination  with  magnefis,  forms  a  fait 
which  appears  in  the  form  of  brilliant  fcales.  It  is  not 
altered  by  expofure  to  the  air,  and  it  is  foluble  in  wa- 
ter. It  is  decompofed  by  acids,  and  a  white  powder  is 
precipitated. 

23.  Molybdate  of  Magnefia. ' 

24.  Chromate  of  Magnefia.    J-  Unknown. 
2  J.  Columbate  of  Magnefia. 


} 


26.  Acetate  of  Magnefia. 

This  fait  is  formed  by  the  direct  combination  of 
magnefia  with  acetic  •acid.  It  does  not  cryftallize,  but 
a  vifcid  mafs  remains  when  the  folution  is  evaporated. 
It  has  a  fweetifh  tafte,  leaving  afterwards  an  impref- 
fion  of  bitteinefs.  The  fpecific  gravity  is  1.378.  It 
deliquefces  in  the  air,  is  very  foluble  in  water,  and  is 
decompofed  by  heat. 

27.  Oxalate  of  Magnefia. 

This  fait  is  formed  by  combining  oxalic  acid  vrith 
magnefia,  and  evaporating  the  folution.  A  fait  is  ob- 
tained in  the  form  of  white  powder,  which  is  fcarcely 
foluble  in  water.  It  is  decompofed  by  heat.  The 
component  parts  of  this  fait  are, 

Acid  and  water     6^ 
Magnefia  35 


100 


28.  Tartrate  of  Magnefia. 

This  compound  of  tartaric  acid  and  magnefia  forms  a 
fait  which  is  infoluble  in  water,  without  an  excefs  of  acid. 
When  this  is  the  cafe,  it  cryftallizes  by  evaporation. 
The  cryftals  are  in  the  form  of  hexangular  truncated 
prifms.  It  is  firft  melted,  and  then  decompofed  by 
heat. 

29.  Citrate  of  Magnefia. 

This  fait  is  obtained  by  dilfolving  carbonate  of  mag- 
nefia in  citric  acid.  From  the  thick  folution  of  this 
fait,  there  is  no  cryftallizatlon  j  but  after  fome  days, 
by  a  night  agitation,  it  aftumes  the  form  of  a  white 
opaque  ma  s,  which  remains  foft,  as  it  feparates  from 
the  edges  of  the  veffel.  The  component  parts  of  this 
fait  are, 

Acid  66.66 

Magnefia    33.34 


36.  Malate  of  Magnefia. 
This  is  [a  deliquefcent  fait,  and  very  foluble  in  wa- 
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ter. 


31.  Gallate 


CHEMISTRY 


Magntfis, 


31.  Gallate  of  Magncfia, 

Magnefia  boiled  with  an  infufion  of  nut  galls,  affords 
a  clear  liquid,  which  affumes  a  green  colour.  By  eva- 
poration to  drynefs  the  green  colour  vanillies,  and  the 
acid  is  decompofed. 

32.  Benzoate  of  Magnefia. 

The  combination  of  benzoic  acid  with  magnefia 
affords  plumofe  cryftals  which  are  cafily  foluble  in  wa- 
ter.    This  fait  has  a  bitter  tafte. 

33.  Succinate  of  Magnefia. 

The  fait  ^vhich  is  formed  by  the  combination  of  fuc- 
cliiic  acid  and  magnefia,  does  not  cryilallize.  It  is  a 
•white  glutinous  mafs  which  is  deliquefcent  in  the  air. 

34.   Saccolate  of  Magnefia. 
This  fait  is  infoluble  in  water. 

35.  Camphorate  of  Magnefia. 

Pfepars-  '  •  Tliis  fait  is  formed  by  mixing  carbonate  of  mag- 

tlon.  nefia  with   water,  and    adding    cryftallized  camphoric 

acid.  A  flight  effervefcence  takes  place.  The  tem- 
perature (hould  be  increafed,  to  drive  off  the  carbonic 
acid.  The  folution  is  filtered  while  it  is  hot,  and  eva- 
porated to  drynefs.  The  mafs  is  diffolved  in  diflilled 
water,  filtrated  and  evaporated  by  a  gentle  heat,  till 
a  pellicle  appears  on  the  furface.  By  cooling  there 
are  depofited  fmaU  plates,  which  are  heaped  upon  each 
j^  g       other. 

Pioperties  2.  This  fait,  ■ivhich  does  not  cryftallize,  is  white 
and  opaque,  and  has  a  bitter  tafte.  In  the  air  it  is 
flightly  efflorefcent.  It  is  not  very  foluble  in  ^vater. 
Boiling  water  diffolves  a  little,  but  it  is  precipitated  in 
cooling.  When  it  is  thrown  on  red-hot  coals,  the 
acid  is  volatilized,  and  pure  magnefia  remains  behind. 
By  the  aftion  of  the  blo\v-pipe  it  gives  out  a  bluilh 
flame.     It  is  decompofed  by  fulphuric,  nitric,  and  mu- 

*AnH.  de     riatic  acids  *. 
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p.  _3^.  36.  Suberate  of  Magnefia. 

The  compound  of  fuberic  acid  and  magnefia  is  in  the 
form  of  powder.  It  has  a  bitjer  tafte,  is  deliquefcent 
in  the  air,  and  foluble  in  water.  It  reddens  the  tinc- 
ture of  tumfole.  Expofed  to  heat,  it  fwells  up  and 
melts.  By  the  aftion  of  the  blow-pipe,  the  fait  is  de- 
compofed, the  acid  is  driven  off,  and  pure  magnefia 
remains  behind.  The  fulphuric,  nitric,  and  muriatic 
acids,  decompofe  it.  It  is  alfo  decompofed  by  the  al- 
+/i;</.  xxiii.  kalies,  barytes,  and  lime  f . 

^'  ^  '  37.  Mellate  of  Magnefia, 

.  Unknown. 

38.  Laftate  of  Magnefia. 
A  fait  in  fmall  deliquefcent  cryftals. 

39.  Pruffiate  of  Magnefia. 

This   fait  may  be  prepared    by  directly  comhiuing 
Vol.  V.  Part  II. 


pruiljc  acid  with  pure  magnefia ;  but  the  magnefia 
precipitated  when  the  folution  is  expofed  to  the  air. 
is  alio  decompofed  by  the  alkalies  and  linic. 

Sect.  V.  Of  Alumina  and  Its  Combinations. 


>39» 


1.  Alumina,  which  Is  now  employed  to  fignify  oneiliftory. 
of  the  fimple  earths,  is  derived  from  tlie  word  alum, 

of  ivhich  tliis  earth  forms  a  couftituent  part,  and 
from  which  it  is  obtained  in  greatell  purity.  It  was 
formerly  denominated  argil  and  argillacfous  earth; 
but  thefe  names,  being  expreffive  of  inixtures  of  differ- 
ent earths,  have  been  properly  rcjciSled.  Pott  and 
Margraaf  were  thv;  firft  who  diftinguiflied  this  earth 
from  the  calcareous  earth  or  lime,  and  proved  that 
this  latter  earth  could  not  be  obtained  from  it  by  cal- 
cination. In  the  year  1739,  Hcllot  ftiewed,  that  the 
bafis  of  alum,  feparated  from  this  fait  by  an  alkali,  was 
pure  argil,  or  alumina.  In  1758  and  1762  Macqucr 
examined  this  earth,  and  detailed  its  charaiileriftic  pro- 
perties. Thefe  were  afterwards  farther  elucidated  and 
confirmed  by  the  experiments  and  refearches  of  Bergman 
and  Scheele,  fo  that  the  nature  and  characters  of  this 
earth  were  completely  developed,  and  it  was  univerfal- 
ly  admitted.as  diftinft  from  all  others  hitherto  known.      ,,^. 

2.  Although  alumina  exifts  in   great  abundance  in  Prepara- 
nature,  yet  it  is  rarely  found  uncombined,  or  in  a  ftate  'ion- 

of  perfeft  purity.  It  may  be  obtained  pure  by  the  fol- 
lowing procefs. 

Diffolve  a  quantity  of  common  alum  in  water,  and  add 
to  the  folution,  a  folution  of  potafli  or  carbonate  of  potafti, 
or,  what  is  fuppofed  to  be  ftill  better,  liquid  ammonia. 
An  abundant  white  precipitate  is  immediately  formed. 
Continue  the  addition  of  the  alkali  as  long  as  any  pre- 
cipitate appears.  When  the  whole  of  the  precipitat* 
has  collefted  at  the  bottom  of  the  veffel,  pour  off  the 
fluid  part,  and  wafti  the  precipitate  repeatedly  with 
large  quantities  of  water,  to  free  it  from  all  faline  mat- 
ters which  it  may  have  retained.  Dry  the  precipitate 
in  a  moderate  heat,  and  the  iubftance  thus  obtained  is 
alumina  in  a  ftate  of  tolerable  purity.  If  this  precipi- 
tate retain  any  portion  of  fulphuric  acid,  it  may  be  fe- 
parated by  adding  muriatic  acid  in  fmall  quantities  at 
a  time,  till  the  whole  is  diflolved.  Evaporate  the 
folution  till  a  drop  of  it,  ivhen  fuffered  to  cool  on 
a  plate  of  glafs,  yields  minute  cryftals.  Then  fet  by 
the  folution  till  it  cool,  and  cryftals  will  be  depofited. 
Let  thefe  cryftals  be  removed  by  pouring  off  the  fluid, 
and  continue  the  evaporation  till  no  more  cryftals  are 
formed.  In  this  ^vay  the  alum  which  the  earth  retain- 
ed, may  be  feparated.  The  liquid  which  remains  is  to 
be  mixed  with  ammonia  as  long  as  any  precipitate  ap- 
pears. This  precipitate,  well  waflied  and  dried,  is 
pare  alumina. 

3.  The  alumina  obtained  by  this  procefs,  is  either  in  Properties, 
the  form  of  friable  fragments,  or  of  very  fine  white 
powder,  foft  to  the  touch,  and  infipid  to  the  tafte.      It 

has  a  peculiar  odour,  which  is  diftinguilhed  by  the  name 
o{  earthy  fmell,  and  is  only  perceptible  when  it  is  breath- 
ed upon,  or  moiftened  (o).     It  adheres  to  the  tongue  in 
4  G  confequence 


(o)  This  fmell,  however,  as  it  has  been  juftly  obferved  by  Sauffure,  is  owing  to  the   oxide  of  iron,  with 
which  the  alumina,  in  its  ordinary  ftate  of  purification,  is  contaminated  j  for  when  it  is  perfeftly  pure,  and  no 
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confequence  of   its  rapidly  abforbing    moifture.     The 
fpecific  gravity  is  2. 

4.  Sauflure  has  obfer\'cd,  that  alumina  exhibits  two 
different  appearances,  according  to  the  quantity  of 
water  which  has  been  employed  in  the  folution  of  the 
aluminous  fait.  If  the  quantity  of  water  does  not  ex- 
ceed what  is  necelTary  for  the  folution  of  the  ialt,  we 
obtain  a  light  friable  ^vhite  earth,  ivhich  is  very  fpon- 
gy,  and  adheres  to  the  tongue.  This  he  calls  fpons^ij 
alumiHO.  But  when  the  fait  is  diflblved  in  a  large 
quantity  of  water,  we  obtain,  after  drying  the  preci- 
pitate in  the  fame  temperature,  a  yellowilh  brittle 
tranfparent  mafs,  which  fpUts  into  fmall  fragments, 
when  held  in  the  hand,  like  folid  fulphur.  It  has  a 
fmooth  conchoidal  frafture,  no  earthy  appearance, 
does  not  adhere  to  the  tongue,  and  does  not  fwell  up 
when  put  into  water.  It  occupies  10  or  12  times  leis 
volume  than  in  the  fpongy  ftate,  and  has  fome  refem- 
blance  to  gum  arable,  or  a  dried  jelly.  This  he  di- 
flinguifhes  by  the  name  gelatinous  alumma  * . 

5.  Alumina  undergoes  no  change  by  being  expofed 
to  light.  When  it  is  expoled  to  heat,  it  is  dirainiihed 
in  bulk,  in  confequence  of  being  deprived  of  the  wa- 
ter with  ivhich  it  is  combined.  Accordingly,  Sauf- 
fure  has  obferved,  that  the  fpongy  alumina  expofed  to 
the  fame  temperature,  loles  a  greater  quantity  of  moil- 
ture  than  the  gelatinous  alumina.  The  former,  when 
expofed  to  a  red  heat,  lofes  o.j8  part  of  its  weight ; 
but  the  latter  only  0.43  part.  When  they  are  both 
expofed  to  a  very  ftrong  heat,  the  fpongy  alumina  is 
deprived  of  no  more  water  than  what  it  gives  out  with 
a  red  heat,  while  the  gelatinous  parts  with  only  0.4825. 
On  this  property  of  the  contraftion  of  bulk  of  alumi- 
na when  expofed  to  heat,  depends  the  principle  of  tlie 
thermometer,  or  pyrometer,  of  Wedgwood,  of  which 
we  fhall  immediately  give  a  flrort  defcription. 

When  alumina  is  expofed  to  a  very  llrong  heat  fud- 
denly  applied,  as  by  means  of  the  blow-pipe,  with  a 
ftream  of  oxygen  gas,  it  is  iufceptlble  of  a  kind  of 
fufion ;  and  when  it  is  cooled,  it  appears  under  the 
form  of  an  enamel,  of  a  greenilh  oolour,  and  lo  hard, 
as  to  cut  glais. 

6.  Alumina  is  not  foluble  in  water,  but  It  abforbs 
and  retains  that  fluid  in  conlidcrable  quantity.  With 
a  greater  quantity  of  water  It  is  dlffufed  in  it,  and  may 
be  formed  into  a  pafte,  in  which  ftate  it  is  moulded 
with  great  facility  Into  any  form. 

7.  There  Is  no  aftion  between  alumina  and  oxygen, 
alzote,  hydrogen,  or  phofphorus ;  and  very  little  be- 
tween it  and  fulphur,  except  when  they  are  in  a  Hate 
of  irdnute  divifion,  or  In  combination  with  fome  other 
fubftances.  Carbone  combines  with  alumina,  of  which 
there  arc  many  natural  compounds,  among  the  clafs 
of  bituminous  fortils  j  but  even  in  thefe  compounds, 
the  carhone  and  alumina  are  mixed  with  other  earths, 
and  with  the  oxide  of  iron. 

8.  Alumina  enters  into  combination  with  almofl;  all 
the  acids,  and  forms  falts  which  are  more  or  lefs  folu- 
ble, and  fufceptible  of  cryftallization.  Some  are  info- 
luble  in  water,  and  others  require  au  excefs  of  acid. 
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9.  The  order  of  its  afRnity  for  the  acids,  is  the  fol- 
lowing. 

Sulphuric  acid, 

Nitric, 

Muriatic, 

Oxalic, 

Arfenic, 

Fluoric, 

Tartaric, 

Succinic, 

Saclaflic, 

Citric, 

Phofphoric, 

Laftic, 

Benzoic, 

Acetic, 

Boracic,  ^ 

Sulphurous, 

Carbonic, 

PrulTic. 

10.  Alumina    combines    with    the    fixed    alkalies.  Of  alkalies. 
When    they    are    heated     together,    an    opaque    mafs, 

which  has  little  coherence.  Is  formed.  Fixed  alkali 
diiTolved  In  water,  with  the  affiftance  of  heat,  has  the 
property  of  difl'olving  alumina  5  but  from  this  folution 
it  may  be  precipitated  by  means  of  an  acid,  and  then 
It  is  obtained  in  great  purity.  Liquid  ammonia  alfo 
holds  a  fmall  quantity  of  alumina  In  folution,  if  it  has 
been  recently  precipitated. 

11.  Alumina  enters  Into  combination   with  many  of  of  cartte, 
the  earths,  and  particiJarly  with  lime  and  fdlca.     Thefe 
compounds  form  the  chief  bails  of  all  kinds  of  pottery 

and  porcelain.  Alumina  combines  with  lime,  and  en- 
ters into  fufion  with  It  by  means  of  heat.  A  com- 
pound is  alfo  formed  v\'ith  alumina  and  barjtes,  or 
ftrontltes,  by  expofing  them  together  in  a  crucible  to 
a  Ikong  heat  ;  or,  by  boIHng  them  together  In  water. 
Magneiia  and  alumina  alone,  do  not  enter  Into  combi- 
nation by  means  of  the  Itrongeft  heat ;  but  a  porcelain 
is  obtained  from  a  mixture  of  lime,  magneiia,  and  alu- 
mina. But  in  the  proportions  that  are  employed,  it  is 
neceiTary  that  the  alumina  be  greateft.  The  foUouing 
table  lliews  the  refults  of  e.xperiments  on  thefe  earths  In 


different  proportions  *. 


Alumina, 

0 

Lime, 
Magnefia, 

?. 

■  A  porcelain. 

Alumina, 

v 

1 

Magnefia, 
Lime, 

■  A  porcelain. 

Alumina, 

si 

Magnefia, 
Lime, 

w 

•  Porous  porcelain. 
\ 

Alumina, 

^1 

Magnefia, 
Lime, 

ij 

>•  Porous  porcelain. 
\ 
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traces  of  oxide  of  iron  can  be  detefted,  it  has  no  perceptible  finell.     To  alumina  which  was  perfeftly  inodorous, 
he  casnnJunicated  this  fenell,  by  triturating  it  with  oxide  of  iron.     Journal de  Vhyfique,  lii,  p.  287. 
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I  2.  This  is  one  of  the  mofl  important  of  the  earths, 
on  account  of  the  variety  01  purpofes  to  which  it  is  ap- 
plied. It  forms  the  bafes  of  all  kinds  of  earthen  ware, 
from  the  coarfcft  brick  to  the  fineff  china.  It  is  alfo 
chierty  employed  in  the  pots  or  crucibles  which  are  ex- 
poftd  to  very  ilrong  heat,  as  in  glals  manufafture  and 
call  iron.  It  is  employed  alfo  in  dyeing  and  calico- 
printing,  and  in  the  cleaning  or  fcouring  of  woollen 
fiufis.  It  has  been  applied  to  a  valuable  ufc  by  the 
late  Pvlr  Wedgivood,  in  the  conftruftion  of  an  inllru- 
ment  capable  of  afcertaining  high  degrees  of  tempe- 
rature, to  ivhich  the  common  thermometer  cannot 
reach. 

13.  This  inftrument  is  conflruiJIed  on  the  principle 
wood's  py-  of  the  contraftiou  of  pure  clay,  when  it  is  expofed  to 
rainettr.  heat.  Mr  Wedgwood  took  a  very  pure  clay,  and 
formed  it  into  fmall  (hort  cylinders,  %vhich  ivere  made 
exailly  of  the  fame  fize.  They  are  then  baked  in  a 
low  red  heat,  to  expel  the  whole  of  the  air  and  moi- 
flure  which  adhere  to  the  clay.  The  cylinders  are 
thus  prepared  for  the  meafurement  of  ilrong  heats. 
For  this  purpofe,  one  of  the  cylinders  is  introduced 
between  two  rulers,  to  which  a  fcale  is  attached,  and 
its  bulk  is  exaiftly  meafured.  It  is  then  introduced 
into  the  furnace  whofe  heat  is  to  be  tried,  and  the 
temperature  is  to  be  ellimatcd  according  to  the  dimi- 
nution of  bulk  which  the  cylinder  has  fullained.  The 
quantity  of  contradion  is  meafured  by  means  of  two 
metallic  rulers,  which  are  fixed  upon  a  plate.  Thefe 
rulers  are  24  inches  in  length,  and  are  divided  into 
240  parts.  The  diflance  between  the  rulers  at  the  up- 
per e.vtremity  of  the  fcale  is  0.5  of  an  inch,  and  at  the 
lower  e.Ntremity  0.3  of  an  inch.  The  lize  of  the  clay 
cylinder,  before  it  is  introduced  into  the  furnace, 
nearly  fits  the  upper  part  of  the  fcale  ;  or  at  leaft  the 
degree  at  which  it  Hands,  before  it  is  introduced  into 
the  furnace,  is  marked.  After  being  heated,  the  clay 
cylinder  is  again  applied  to  the  fcale,  and  the  diminu- 
tion of  bulk  is  meafured  by  the  diilance  at  wliich  it 
ftands  between  the  rulers  from  the  top  of  the  fcale,  or 
from  the  degree  at  which  it  flood  before  it  was  expofed 
to  the  lieat. 

Mr  Wedgwood  connefled  the  fcale  of  his  pyrome- 
ter with  Fahrenheit's  thermometer.  The  firft  degree 
of  his  fcale  which  marks  a  red  heat,  correfponds  to 
the  947°  Fahrenheit  ;  but  to  make  this  inllrument  bet- 
ter underflood,  we  may  llate  a  few  of  the  correfpond- 
ing  degrees  of  the  tu-o  inflrumems. 

Wedgwood.  Fahrenheit. 
Red  heat. 
Fine  filver  melts 
Fine  gold  melts 
Welding  heat  of  iron 
Call  iron  melts 
Cjreateft    heat   in  an    air  furnace' 

eight  Inches  fquare 
E.xtremity  of  the  fcale,  or  higheft 
temperature  oblerved 

This  inftrument  has  been  of  confiderable  importance 
in  fome  arts  and  ma«ufadures,   and  it   is   undoubtedly 
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fitted  to  give  fome  information  concerning  thole  in- 
tenfe  heats  which  can  be  mealured  by  no  other  inllru- 
ment ivhich  has  yet  been  contrived.  But  as  the  fame 
kind  of  clay  cannot  always  be  obtained,  and  as  it  is 
probable  that  the  contrailions  of  the  cylinders  arc  not 
proportional  to  the  temperatures,  their  cilimation  by 
this  inftrument  can  only  be  confidered  as  an  approxi- 
mation to  certainty. 

I.  Compounds  of  Alumina  with  Acids. 
I.  Sulphate  of  Alumina. 

1.  This  is  a  compound   of  fulphuric  acid  and  alumi- Preuara- 
na.      It  may   be  formed  by  the  direft   combination  of  tion. 
the    acid   with   the  earth.     But  in  the  preparation  of 

this  fait,  the  earth  and  the  acid  muft  be  in  a  ftate  of 
purity,  and  muft  be  faturated  with  each  other.  The 
folution  is  then  evaporated  to  drynefs  ;  the  fait  is 
again  diflblved  in  dillilled  water,  and  evaporated  flowly 
till  it  cryftallizes.  1415 

2.  The  cryftaU  of  this  fait  are  in  the  form  of  thin  P™l'ertie«, 
plates,  foft   and   pliant,  «-ith  a  brilliant  pearly  lullre, 

and  of  an  aftringent  talle.     It   is  not  altered  by  expo- 

fure  to  the  air  ;  it  is  very  foluble  in  water,   but  it  does      j.jg 

not  cryflallize   readily.     When  it  is  heated,  it  is  infii- Artion  of 

fible  ;   but  by  long  calcination,   it   dries  and  falls  down he"^'.  &C. 

to  powder.     At  a  high   temperature  it  is  decompofed, 

and  the  acid  is  driven  off. 

3.  The  fulphuric  acid  readily  combines  w'ith  this 
fait,  and  forms  with  it  an  acidulous  fulphate  of  alu- 
mina. This  fait  has  a  more  acid  tafte  than  the  for- 
mer ;  it  cryftallizes  with  more  difficulty,  and  the  cry- 
ftals  have  more  brilliancy.  It  reddens  vegetable  blues, 
and  frequently  affumes  the  form  of  a  thick  gelatinous 
mafs. 

4.  All  the  alkaline  and  earthy  bafes,  except  lilica 
and  zirconia,  decompofe  either  of  thefe  two  falts. 
The  faturated  fulphate  of  alumina,  according  to  Berg- 
man, is  compofed  of 


Sulphuric  acid, 
'Alumina, 
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2.  Acidulous   Sulphate   of  Alumina  and  Potafli,  or 
Alum. 

1 .  The   alum  of  commerce,  now  of  fuch  extenfive  ujaJI  . 
utility  in  many  of  the  arts   and   manufaftures,  was  im- 
ported into    Europe  from  Afia,  previous  to   the   jjth 
century,    during  which   it  was  begun  to  be  manufac- 
tured in  Italy.       Alum  works  were  erected  in  Spain 

and  Germany  in  the  l6th  century;  and  towards  the 
end  of  it,  a  manufaiSlory  of  this  fait  was  eftablilhed  in 
Yorkfliirc  in  England.  But  the  true  nature  of  alum 
has  been  only  of  late  underftood.  It  is  to  the  experi- 
ments and  refearches  of  Vauquelin,  that  we  are  in- 
debted for  the  knowledge  of  its  component  parts. 

2.  Alum  is  generally  obtained  by  expofing  to  the  Prep:ira- 
weather  for  fome  time,  aluminous  fchiftus,  or  what  aret'on. 
called    atuminous  ores,  which  are  natural  produ61ions, 
Ibmetimes  found  in  the    neighbourhood  of    volcanoes, 

and  fometimes,   as  in  Britain,  dug  out  of  coal  mines 

which  abound  with  pyrites  or  fulphuiet  of  iron.    'When 

thefe  fubllances,   ^vhich  are  alfo  mixed  with  a  confider- 

4  G  2  able 
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able  proportion  ot  clay,  are  expofed  to  air  and  moi- 
flui-e,  the  fulphur  combines  witb  the  oxygen  of  the 
air,  or  with  that  of  the  water,  by  dccompoiing  it,  and 
is  thus  converted  into  fulphuric  acid.  This  combines 
Tvith  the  alumina,  and  thus  there  is  formed  a  iulphate 
of  alumina.  The  fait  thus  formed,  is  dilTolved  in  iva- 
ter,  and  muft  be  purified  by  repeated  bailings  and  cry- 
ilallizations.  This  aluminous  fchiftus  is  generally 
mixed  with  a  confiderable  proportion  of  fulphate  of 
iron.  From  this  it  is  to  be  feparated  during  the  procefs, 
and  the  potalli  or  ammonia  which  is  neceffary  to  confti- 
tute  the  triple  fait,  muft  be  added.  Even  before  the 
component  parts  of  alum  %vere  diicovered,  the  addition 
of  potaili  or  ammonia  was  found  to  be  neceffary  to  com- 
plete the  procefs.  This  was  well  known  to  the  manu- 
fadiurers,  who  fuppofed  that  it  was  neceffary  to  take  up 
a  quantity  of  acid,  which  being  in  excefs,  prevented  the 
granulation,  as  it  was  called,  or  the  cryliallization  of 
the  alum. 

3.  Alum  cryftallizes  in  regular  oftahedrons  •,  but 
this  form  is  fubjeft  to  confiderable  variety,  according 
to  the  difference  of  proportion  which  is  found  to  take 
place  among  its  component  parts.  The  primitive  form 
of  the  cjyftal  is  the  regular  octahedron,  and  the  inte- 
grant molecule  the  regular  tetrahedron.  It  has  a  very 
aftringent,  ftyptic,  and  fomewhat  fweetifh  tafte.  It 
ufually  reddens  vegetable  blues.  The  fpecific  gravity 
is  1. 7109. 

4.  It  is  little  changed  by  expofure  to  the  air.  By 
long  contact  there  is  a  flight  efflorefcence  on  the  fur- 
face.  Alum  is  foluble  in  16  or  20  parts  of  cold  wa- 
ter. Boiling  water  diffolves  a  greater  proportion. 
When  expofed  to  heat,  it  melts  in  its  water  of  cryftal- 
lization.  It  then  fwelis  up,  enlarges  in  volume,  and 
there  remains  behind  a  light,  porous,  dry  mafs,  which 
has  a  iharp  acid  tafte,  and  reddens  ihore  ftrongly  vege- 
table blues.  In  this  ftate  it  is  called  burnt  or  calcined 
alum.  When  it  is  expofed  to  a  ftronger  heat,  the  acid 
is  driven  off. 

5.  According  to  the  experiments  of  Vauquelin, 
there  are  three  kinds  or  varieties  of  alum,  which,  al- 
though they  poffefs  nearly  the  fame  properties,  have 
different  conftituent  parts,  or  different  proportions  of 
the  fame  conftituents.  The  firft  is  fulphate  of  alumina 
and  potafti  with  an  excefs  of  acid  ;  which  indeed  is  ne- 
ceffary to  conftitute  alum.  The  fccond  confifts  of  alu- 
mina and  ammonia,  alfo  with  an  excefs  of  acid.  The 
third  variety,  which  is  moft  frequently  found  among 
the  alum  of  commerce,  is  a  mixture  of  both.  It  con- 
tains both  potafti  and  ammonia.  When  an  additional 
quantity  of  potafti  is  added,  the  alum  cryftallizes,  not 
in  its  ufual  form,  but  in  the  form  of  cubes,  and  hence 
it  has  been  denominated  cubic  a/um.  If  a  ftill  greater 
quantity  of  potafti  be  added,  the  cryftallization  is  near- 
ly interrupted ;  and  it  then  appears  in  the  form  of 
•flakes. 

The  component  p»rts  of  alum,  are  according  to 


Vauquelin. 

Sulphate  of  alumina,  49 

-^— — — ^  potafh,  7 

Water,  44 


Kirwan. 
Acid,      17.66 
Bafe,       1 2.00 
Water,  70.34 
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6.  The  three  varieties  of  alum  are  neatly  decotnpo- 


fed  in  the  fame  way,  by  comouftlblc  fubiiances.  If  .Vlumins, 
alum  be  expofed  to  a  moderate  heat  with  charcoal,  it  ^^^ 
is  converted  into  the  ftate  of  neutral  fait,  becaufe  the 
charcoal  afts  on  the  e.xcefs  of  acid,  before  it  can  effedl 
the  decompofition  of  the  fait  ;  but  when  it  is  ftrongly 
heated,  there  is  formed  wth  the  fulphate  of  alumina 
and  potafti,  a  black  fubftance,  which  fpontaneoufty  takes 
fire  in  the  air.  This  fubftance  has  been  diftinguilhed 
by  the  name  oi pr/rophorus  i  and  it  is  called  H.omberg's 
pi/rophorus,  becaufe  it  was  difcovered  by  that  che- 
mift.  _  _  m^ 

Pyrophorus  is  prepared  by  mixing  together  three  Pyrophoru', 
parts  of  alum,  and  one  of  flour  or  fugar,  in  an  iron 
ladle,  and  expoling  the  mi.xture  to  heat  till  it  ceafcs'  . 
to  fwell,  and  becomes  black.  It  is  then  to  be  redu- 
ced to  powde^,  put  into  a  glafs  phial,  and  again  e.x- 
pofed  to  heat,  till  a  blue  flame  proceeds  from  the 
mouth  of  the  phial.  After  it  burns  for  a  minute,  it  is 
allowed  to  cool,  and  muft  be  kept  in  a  well-clofed 
bottle.  J     g 

7.  The  pyrophorus  thus  formed,  contains  a  hydro-  Properties, 
genated  fulphuret  of  potafti   and   alumina,  mixed  with 
charcoal  in  a  ftate  of  minute  divillon.      It  kindles  more 
readily  in  humid  than  in  dry  air.     The  o.xygen  gas  of 

the  atmofpheric  air  is  abforbed.  Part  is  converted  into 
carbonic  acid,  and  part  combines  with  the  fulphur, 
and  forms  fulphuric  acid  ;  fo  that  when  the  pyropho- 
rus is  burnt,  it  no  longer  contains  the  hydrogenated 
fulphuret  as  before,  but  fulphate  of  alumina  and  pot- 
afti ;  not  in  the  ftate  of  alum,  becaufe  it  has  been  de- 
prived of  the  excefs  of  acid,  which  gives  alum  its  pecu- 
liar charafter. 

8.  Pyrophorus  gives  out  a  very  fetid  odour,  when 
it  is  thro\NTi  into  water,  and  leaves  behind  a  fiJphu- 
ret  of  potafti,  and  of  hydrogenated  alumina.  It  is 
inflamed    by    nitrous    gas,    and    by    oxymuriatic    acid  „f'"'""3t 

gas*.  _  '"■?427' 

9.  The  ufes  of  alum  are  very  numerous.     It  is  em-  Ufes  of 
ployed  in  medicine  as  an  aftringent  and  ftyptic.    It  is  alfo  alum, 
employed  in  the  arts  of  bleaching,  of  tanning,  dyeing, 
calico-printing,    and    others.     It    is  fometimes  ufed  in 
prefer\'ing   animal    matters    from    putrefaftion,    and  it 
might  be  employed  for  the  purpofe  of  fecuring  wood 

from  catching  fire.  j^j3 

Sulphate  of  alumina  and  potafh. — I.   If  a  folution  of  Prepara- 
cryftallized  alum  be  boiled  with  a  folution  of  pure  a-  tion. 
lumina,  the  faturated   fulphate   of  alumina  and  potafti 
is  formed.     The   excefs  of  acid,  it   is  obvious,  in  this 
procefs,  enters  into  combination  with  the  alumina.  The   ' 
alum,  as  the  earth  is  added,  is  gradually  precipitated  in 
the  folution,  in  the  form  of  a  white  powder.  j.j„ 

2.  This  fait,  faturated  with  alvmaina,  never  aflTumes  Propeities. 
any  regular  form.  It  has  no  tafte,  is  not  changed  by 
expofure  to  the  air,  is  not  foluble  in  water,  and  when 
it  is  expofed  to  heat,  it  is  not  altered,  except  at  a  very 
high  temperature.  This  fait  is  lefs  eafily  decompofed 
than  any  of  the  other  varieties  of  fulphate  of  alumina. 
By  the  aftion  of  fome  of  the  acids  it  is  converted  into 
alum,  which  is  owing  to  the  acid  combining  with  the 
additional  portion  of  alumina,  that  faturated  the  ex- 
cefs of  acid  exifting  in  the  alum.  This  fait  has  been 
applied  to  no  ufe. 

3.  Sulphite  of  Alumina. 

I.  The    compound  of  fulphurous  acid  and  alumina ^'^P^'^- 

j^tion. 
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is  prepared  by  palling  fulphurous  acid   gas  into  water 
in  which  pure  alumina  is  mixed  or  fufpended. 

2.  The  fulphite  of  alumina  thus  formed,  is  in  the 
flate  of  a  white,  foft  powder,  which  has  at  firft  an 
earthy  tafte,  and  becomes  afterwards  fulphureous. 
When  it  is  expofed  to  the  air,  for  a  long  time,  it  is 
converted  into  the  fulphate  of  alumina,  and  more  ra- 
pidly if  it  be  combined  with  an  excefs  of  fulphurous 
acid.  It  is  infoluble  in  water.  Expofed  to  heat,  the 
acid  is  driven  off,  and  partially  decompofed,  for  there 
remains  behind  a  fmall  quantity  of  fulphur.  The  com- 
ponent parts  of  this  fait,  are 

Sulphurous  acid  32 
Alumina  44 

Water  24 


100 


M33 

Prepara- 
tion. 


1434 
Properties. 


1435 

Purifici- 
bion. 


1436 

Properties. 


4.  Nitrate  of  Alumina. 

1.  The  fait  was  formerly  known  imder  the  names  of 
nitre  qfaixi/,  and  nitrous  alum.  It  is  formed  by  the 
direft  combination  of  the  nitric  acid  with  alumina. 
It  has  been  found  impoflible  to  neutralize  the  acid  ; 
and  it  cannot  be  obtained  cryftallized,  excepting  in 
the  form  of  thin  plates,  and  often  only  in  a  gelatinous 
mafs. 

2.  This  fait  has  an  auftere  and  acid  tafte.  The  fpe- 
cific  gravity  is  1.645.  ^'^  ^^  deliquefcent  in  the  air, 
and  extremely  foluble  in  water.  WTien  it  is  heated, 
the  acid  is  driven  off,  and  the  pure  earth  remains  be- 
hind. It  is  readily  decompofed  by  the  fulphuric  acid, 
ivhich  difengages  the  nitric  acid  ;  and  by  the  muriatic 
acid,  which  is  converted  into  the  oxymuriatic  acid. 

5.  Nitrite  of  Aliunina. 
This  fait  is  unknown. 

6.  Muriate  of  Alumina. 

1.  This  fait,  which  is  a  compound  of  muriatic  acid 
and  alumina,  is  formed  by  the  direft  combination  of 
the  acid  with  the  earth  ■■,  but  it  is  never  neutralized. 
The  acid  is  always  in  excefs. 

2.  This  fait  is  rarely  cryftallized,  but  moft  frequently 
in  the  form  of  white  powder,  or  in  that  of  a  gelatinous 
mafs.  It  has  an  aftringent,  acid,  and  fliarp  tafte.  It 
reddens  the  tin£lure  of  turnfole  and  of  violets.  It  is 
extremely  deliquefcent  in  the  air,  and  very  foluble  in 
water.  When  it  is  expofed  to  heat  it  melts,  and  is  de- 
compofed. The  acid  is  feparated,  and  the  pure  alu- 
mina remains  behind.  It  is  decompofed  in  the  fame 
ivay   as  the  other  muriates. 

7.  Hyperoxymuriate  of  Alumina. 
This  fait   is   prepared  by  paffing  oxymuriatlt  acid 


I     S    T    R     Y.  <3oj- 

the  form  of  a  jelly.     It  has  always  an  excefs  of  acid,  Alomina, 
and  an  aftringent  tafte.     It  is  decompofed  by  all  the  ,     ^J^'      . 
earthy  and  alkaline  bafes.      With  the  latter  it  forms 
triple  falts. 

9.  Borate  of  Alumina. 

It  is  extremely  difticult  to  form  a  compound  of  alu- 
mina and  boracic  acid  by  direft  combination.  This 
fait  may  be  formed  by  mixing  together  a  folution  of 
borate  of  foda,  with  a  folution  of  fulphate  of  alumina. 
Its  properties  have  not  been  examined. 

10.  Phofphate  of  Alomina. 

This  fait  is  little  known.  By  faturating  phofpho- 
ric  acid  with  alumina,  a  white  powdery  mafs  is  obtain- 
ed, whieh  has  httle  tafte,  except  there  be  an  excefs  of 
acid,  and  then  it  feems  to  fonn  an  acidulous  fait.  It 
melts  under  the  blow-pipe  into  a  tranfparent  globule, 
witliout  decompolition.  It  is  decompofed  by  the  alka- 
lies, fome  of  the  earths,  and  the  acids. 

1 1 .  Phofphite  of  Alumina. 

1 .  This  fait  is  formed  by  the  direift  combination  of 
phofphorous  acid  ivith  alumina.  The  folution  is  to 
be  evaporated  to  a  proper  confiftence. 

2.  The  phofphite  of  alumina  does  not  cryftallize, 
but  forms  a  thick,  vifcid,  gummy  mafs,  which  bfecomes 
dry  and  iblid  in  the  air.  It  has  an  aftringent  tafte,  is 
very  ibluble  in  water,  fwells  up  when  it  is  heated, 
and  gives  out  a  phofphoric  light.  It  is  decompofed  by 
all  the  alkaline  and  earthy  bafes. 

12.  Carbonate  of  Alumina. 

1437 

Little  is  known  of  the  combination  of  carbonic  acid  This  coni- 
and  alumina.      Bergman  had  obferved,   when  alum  was  pound  little 
precipitated  by  an  alkaline  carbonate,  that  very  little  or'^""^^"- 
no  effervefcence  took  place  •,  he   therefore  concluded, 
that  the  carbonic  acid,  not  being  driven  off,  muft  have 
combined    with  the  alumina  which    was    precipitated. 
And  befides  he  found,  that  the  liquid  contained   a  por- 
tion of  carbonate  of  alumina,  which  is  depofited  fome 
hours  or  fome  days  afteru'ards  by  the  evaporation  of  the 
carbonic  acid,  which  held  it  in  lolution. 

Common  clay,  which  is  a  mixture  of  alumina  and 
filica,  contains  a  certain  portion  of  carbonic  acid, 
which  is  difengaged  by  the  application  of  ftrong  heat. 
He  obtained  from  one  fpecies  of  clay,  feveral  times  its 
volume  of  this  acid,  mixed  with  a  fmall  portion  of  hy- 
drogen gas.  It  is  owing  to  the  fame  combination  of  car- 
bonic acid,  that  clays,  treated  with  acids,  effervefce, 
without -rontaining  any  carbonate  of  lime.  ^     g 

According  to  Sauffure,  alumina  is  diffolved  in  waterj-j-he  acid  15 
which  is  faturated  with  carbonic   acid  ;  but  when  the  combined 
folution  is  expofed  to  the  air,  it  is  decompofed.  with  water. 


Tranf. 
IS02,  p. 
149. 


gas  through  ivater  in  which  neivly  precipitated  alumina 
is  fufpended.  The  alumina  difappears,  and  when  iul- 
phuric  acid  is  poured  into  the  iolution,  a  ftrong  fmell 
of  hyperoxymuriatic  acid  gas  is  perceived. 

2.  This  fait  is  deliquefcent,  and  it  is  foluble  in  alco- 
hol. Mr  Chenevix  could  not  afcertain  the  proportion 
of  its  principles  *. 

8.  Fluate  of  Alumina. 

The  combination  of  fluoric  acid  and  alumina,  affords 
a  fait  which  cannot  be  cryftallized,  but  whieh  is  in 


13.  Arfeniate  of  Alumina. 

This  fait  is  formed  by  diffolving  alumina  in  arfenic 
acid,  and  evaporating  the  folution  to  drynefs.  A 
thick  mafs  is  thus  obtained,  which  is  infoluble  in  wa- 
ter. It  is  decompofed  by  the  fulphuric,  nitric,  and 
muriatic  acids,  as  well  as  bj  the  earthy  and  alkaline 
bafes. 

14.  Tungftate  of  Alumina. 

This  fait  has  not  been  examined, 

15  Molybdate 
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15.  Molybdate  of  Alumina.' 

16.  Chromate    of  Alumina.  \-  Unknown. 

17.  Columbate  of  Alumina. 

18.  Acetate  of  Alumina. 

The  acetic  acid  enters  into  combination  with  alu- 
mina, and  forms  with  it  fmall,  needle-ihaped  cryftals, 
which  are  foft,  deliquefcent,  and  have  an  aftringent 
tafte.  The  fpecific  gravity  of  this  fait  is  1.245.  ^^^ 
other  properties  are  unknown. 

19.  Oxalate  of  Alumina. 

Oxalic  acid  very  readily  combines  ivith  alumina. 
When  the  folution  is  evaporated,  a  yellowifli,  foft, 
tranfparent  mafs  is  obtained,  but  it  does  not  cryrtal- 
lize.  This  fait  has  an  aftringent  tafte,  is  deliquefcent, 
and  reddens  the  tinfture  of  turnfole.  When  it  is  heat- 
ed, it  fwells  up,  is  deprived  of  its  acid,  and  the  alumina 
remains  behind,  flightly  coloured.  It  is  decompofed 
by  the  ftronger  acids. 

The  component  parts  of  this  fait  are. 

Acid  and  water  56 
Alumina  44 

^  100 

20.  Tartrate  of  Alumina. 

Alumina  enters  into  combination  with  tartaric  acid, 
and  forms  an  uncryftallized,  gelatinous  mafs,  which 
has  an  aftringent  tafte,  is  not  deliquefcent  in  the  air, 
but  is  foluble  in  water. 

2 1 .  Citrate  of  Alumina. 

The  properties  of  this  fait  have  not  been  examined. 

22.  Malate  of  Alumina. 

When  malic  acid  is  added  to  a  folution  containing 
alumina,  a  precipitate  is  formed,  ^vhich  is  fcarcely  fo- 
luble in  water. 

23.  Gallate  of  Alumina. 

If  pure  alumina  be  added  to  a  folution  of  nut-galls, 
an  Infoluble  compound  is  formed  with  the  tannin  and 
extraft.  The  liquid  remained  clear  and  white,  and  it 
afforded  by  evaporation,  fmall  cryftals,  which  are  gal- 
late of  alumina  with  excefs  of  acid  *. 

24.  Benzoate  of  Alumina. 

The  compound  of  benzoic  acid  and  alumina  affords 
a  fait,  which  cryftallizes  in  an  arborefcent  form.  It 
has  a  bitter  tafte,  is  deliquefcent  in  the  air,  loluble  in 
water,  is  decompofed  by  the  adlion  of  heat,  and  even 
by  moft  of  the  vegetable  acids. 

25.  Succinate  of  Alumina. 

The  compound  of  fuccinic  acid  and  alumina  affords 
falts  which  cryftallizc  in  the  form  of  prifms,  and  are 
eafily  decompofed  by  heat. 

26.  Saccolate  of  Alumina. 

This  compound  of  fadadic  acid  and  alumina  forms 
a  fait  which  is  infoluble  in  water. 

27.  Camphorate  of  Alumina. 

I.  The   compoimd  of  camphoric  acid   and   alumina 


is  formed  by  precipitating  alumina  by  means  of  ammo-  Silica,  fcr, 
nil,  waftiing  the  precipitate,  and  diluting  it  with  di-*~~v~— ^ 
ftilled  water.      Cryftals  of  camphoric  acid  are   then  to 
be  added.     The  mixture  is  to  be  heated,  filtered,   and 
evaporated.  _  ,^^j 

2.  A  white  powder  is  thus  obtained,  which  has  aproierties. 
bitter,  acid,  and  aftringent  tafte.  It  reddens  vege- 
table blues.  This  fait  is  fcarcely  altered  by  cxpofure 
to  the  air.  Water  diflblves  about  ,j.^  part  of  its 
weight.  Boiling  water  diffolves  it  more  readily  ;  but 
on  cooling,  a  precipitate  is  formed.  When  it  is  ex. 
pofed  to  heat,  it  fwells  \ip,  and  the  acid  is  volatilized. 
By  the  aflion  of  the  blow-pipe,  a  blue  tlame  is  produ- 
ced, the  fait  is  decorapoled,  and  the  pure  alumina  re- 
mains behind.  This  fait  is  decompofed  by  the  mineral 
acids,  and  even  by  fome  of  the  vegetable  acids.  It 
is  alfo  decompofed  by  the  nitrates  of  lime  and  ba- 
rytes  *,  *  Ann.  ds 

Chiir..  xxrii. 


28.  Suberate  of  Alumina. 


r-  34- 


The  compound  of  fuberic  acid  and  alumina  may  be 
formed  by  evaporating  the  folution  with  a  very  mode-  j^^^ 
rate  heat,  in  a  large  open  veffcl.  This  fait  does  not  Properties, 
cryftallize  •,  but  the  dried  matter  which  is  obtained,  is 
tranfparent,  of  a  yellowifti  colour,  and  has  a  ftyp- 
tic,  bitterifti  tafte.  When  too  much  heat  is  employed, 
the  fait  melts  and  blackens.  It  reddens  the  tinfture 
of  turnfole,  and  is  flightly  deliquefcent  in  the^iir.  Ii.x- 
pofed  to  the  aftion  of  the  blow-pipe,  the  acid  is  volati- 
lized and  decompofed,  and  the  alumina  remains  be- 
hind. It  is  decompofed  by  the  mineral  acids,  the  earths, 
and  the  alkalies  f .  f  IHJ.  jxiif, 

29.  Mellate  of  Alumina. 
The  properties  of  this  fait  are  unknown. 

30.  La<nate  of  Alumina. 
This  is  a  deliquefcent  fait. 

Sect.  VI.   Of  Silica  and  its  Combinations, 

1444 

1.  Silica    has    been    diftinguiflred    by  the  names  cfHiftory, 

Ji/iceous  earl/i,  or  quart%y  earth,  becaiife  it  is  obtained 
from  Jilex,  or  Hint,  and  from  the  ftone  called  quart's. 
This  earth  exifts  in  great  abundance  in  nature,  and  it 
conftitutes  the  bafes  of  fome  of  the  hardeft  ftones  of 
^vhich  the  nucleus  of  the  globe  confifts ;  and,  on  account 
of  its  great  abundance,  it  has  been  regarded  as  the  pri- 
mitive or  elementary  earth,  the  bafe  of  all  the  other 
earths.  Silica  forms  one  of  the  conftituent  parts  of 
moft  ftony  bodies  •,  but  it  exifts  in  greateft  abundance  in 
agates,  jafper,  flints,  quartz,  and  rock  cryftal ;  in  the 
latter  it  is  nearly  in  a  ftate  of  purity.  j^^^ 

2.  But  to   obtain    it    perteftly  pure,    a  quantity  ofPrepara- 
quartz  or  rock  cryftal  may  be  expofed  to  a  red  heat.tJon- 
■Ulien  it  is  taken  from  the  fire,  and  while  it  is  yet  hot, 

it  is  fuddcnly  immerfed  in  cold  water.  It  is  then  to  be 
reduced  to  powder ;  and,  if  tranfparent  rock  cryftal 
has  been  employed,  it  is  then  in  a  ftate  of  tolerable 
purity.  To  have  it  perfeftly  pure,  mix  one  part  of  the 
pounded  ftone,  with  three  parts  of  potafti,  and  expofe 
them  in  a  crucible  to  heat  which  is  iufticient  for  the 
fufion  of  the  mixture.  The  mafs  thus  obtained  is  fo- 
luble in  water.  Add  a  fufficient  quantity  of  water 
for  its  folution,  and  drop  in  muriatic  acid,  as  long  as 

there 
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there  is  any  precipitate.  Lit  this  be  reijcatedly  wafli- 
ed  with  water,  and  dried.  The  fubllance  thus  obtained 
is  pure  filica. 

3.  It  is  in  the  form  of  a  very  fine  white  powder, 
wliich  has  neither  tafte  nor  fmell.  The  particles  are 
rou^h  and  harlh  to  the  feel,  as  when  they  are  rubbed 
between  the  fingers,  or  touched  with  the  tongue.  The 
fpecific  gravity  is  2.66. 

4.  Light  has  no  aftion  on  filica  ;  and  it  is  one  of  the 
peculiar  charaflers  of  this  earth,  that  it  refills,  un- 
changed, the  greatefl  degree  of  heat. 

5.  There  is  no  action  between  filica  and  oxygen, 
azote  or  hydrogen,  nor  is  it  changed  by  expofure  to 
the  air.  It  is  not  afted  upon  by  carbone,  phoiphoru^:, 
or  fulphur.  It  is  infoluble  in  water  ;  but  in  a  ftate  of 
minute  divifion,  it  abforbs  a  confiderable  portion,  and 
forms  with  this  liquid,  a  tranfparent  jelly.  When  it 
is  expofed  to  the  air,  the  whole  of  the  moillure  is  eva- 
porated. 

6.  Silica  is  frequently  found  in  nature  in  the  cryfial- 
lized  form,  and  then  it  is  dllHnguilhed  by  the  name 
of  rock  crifjlal.  It  is  moft  commonly  in  hex- 
agonal prifras,  terminated  by  hexagonal  pyramids. 
Cryflals  of  filica  have  alfo  been  formed  artificially.  In 
a  folution  of  lilica  in  fluoric  acid  which  had  remained 
at  reft  for  two  years,  Bergman  found  cryllals,  fome  of 
which  were  cubes,  and  fome  had  truncated  angles,  at 
the  bottom  of  the  veSel.  Cryftals  of  filica  have  alfo 
been  formed,  by  diluting  largely  ^vith  ^vater,  the  com- 
bination of  filica  and  potalh,  and  allowing  it  to  remain 
for  a  long  time.  Profeffor  Seigling  of  Erfurt  obtained 
cryftals  from  a  folution  which  had  been  kept  eight 
years  in  a  glafs  velTel.  A  cruft  was  formed  on  the 
lop,  compofed  of  carbonate  of  potarti  and  cryftallized 
filica.  The  cryftals  of  the  latter  were  in  the  form  of 
tetrahedral  pyramids,  perfeflly  tranfparent,  and  fo  hard 
as  to  ftrike  fire  with  fteel. 

7.  Silica  is  only  a6ted  on  by  a  very  few  of  the  acids. 
Thefe  are,  the  phofphoric  and  boracic,  \vhich  combine 
with  it  by  fufion,  and  the  fluoric,  which  diffoh'es  filica 
either  in  the  gafeous  or  liquid  ftate.  When  filica  is 
held  in  folution  in  water  by  means  of  an  alkali,  it  is  al- 
fo dilTolved  by  the  muriatic  acid. 

8.  The  alkalies  have  a  very  powerful  aiftion  on  this 
earth.  In  the  preparation  of  the  pure  earth,  it  was 
combined  with  potalh  by  means  of  fufion.  This  com- 
pound is  different  in  its  nature  and  properties,  accord- 
ing to  the  proportions  of  the  filica  and  the  alkali. 
T»'0  or  three  parts  of  potafli  with  one  of  fiUca,  form 
a  compound  which  is  deliquefcent  in  the  air,  and  fo- 
luble  in  water.  This  ^vas  formerly  dlftinguilhed  by  the 
name  liqunr  filicum,  or  liquor  of  flints.    It  is  now  called 

JUicaSed  alkali.  When  this  folution  is  long  expofed  to 
the  air,  the  earth  is  depoCted  in  a  flaky  gelatinous 
form.  It  is  decowpofed  by  acids,  which  combine 
with  the  alkali,  and  the  pure  earth  falls  to  the  bottom 
in  the  ftate  of  fine  powder.  When  the  folution  is 
largely  diluted  with  water,  and  if  a  greater  quantity 
of  the  acid  be  added  than  is  fuflicient  to  faturate  the 
alkali,  the  filica  remains  in  folution.  This  is  particu- 
larly the  cafe  when  muriatic  acid  is  employed.  When 
the  filica  is  in  greater  proportion  than  the  potafli,  a 
compound  is  formed  which  is  poffefTed  of  very  different 
properties.  The  fubftance  thus  obtained  is  glafs. 
5.    This  earth   alfo   enters  into   combination   with 
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fome  of  the  earths.     If  to  a  folution  of  the  liquor  of  Silica,  &c. 
liints,  lime  water   be  added,  a   precipitate   is   formed,         • 
which  is  found  to  be  a  compound  of  filica  and  lime.  qj-^^jjIj, 
Silica  alfo  combines  with  lime  by  means  of  heat,  arid 
in  certain  proportions  a  glafs  is  formed. 

The  foUo^ving  table,  drawn  up  by  Mr  Ktrwan,  ex- 
hibits the  effeds  of  heat  on  thefQ  earths  in  different 
proportions  *.  •  Minnal. 

i.  p-  56. 


Propoitior.s. 

Wedgw. 

rffect. 

50  Lime 
50  Silica 

150' 

Melted  into  a  mafs  between 
porcelain  and  enamel,  of  a 
white  colour,  femitranfparent  at 
the  edges,  and  which  gave  fee- 
ble fparks  with  ftcel. 

80  Silica 
20  Lime 

156" 

N'ot  melted,  but  formed  a 
brittle    mats. 

80  Lime 
20  Silica 

156' 

Formed  a  yellowifh-white 
loofe    powder. 

10.    Silica    enters  into    combination    with    barytes. 

The  following  table  will  (liew  the  effeft  of   different 

proportions  of   thefe  earths,   as  they   were  afcertained 
by  Mr  Kirvvan  f .  f  liiJ. 


proportions. 

Wedgw. 

Kfteft. 

80  Silica 
20  Bar>tes 

^55' 

Formed  a  white  brittle  mafs. 

75  Silica 
20  Barytes 

150" 

A  brittle  hard  mafs,  femitranf- 
parent at  the  edges. 

66  Silica 
33  Barytes 

150° 

Melted  into  a  hard,  fomewhat 
porous,  porcelain  mafs. 

50  Silica 
50  Ban.tes 

148'^ 

A  hard  mafs  not  melted. 

80  Barytes 
20  Silica 

148° 

The  edges  melted  into  a  pale 
greenifli  mafs,  between  a  porce- 
lain and  an  enamel. 

75  Barytes              . 
25  Silica           '-5° 

Melted  into  a  fomewhat  po- 
rous porcelain  mafs. 

66  Barytes 
^j  Silica 

150° 

Melted  into  a  yellowilh,  and 
partly  greeniih  ivhite,  porous 
porcelain. 

1 1 .  Silica  alfo  enters  into  combination  with  ftron- 
tites.  Three  parts  of  ftrontites  and  one  of  filica,  Urong- 
ly  heated  in  a  filver  crucible  for  an  hour,  afforded  a 
gray,  fonorous,  vitreous  mafs,  which  has  no  tafte,  and 
is  infoluble  in  water. 

1  2.  Siliceous  earth  enters  with  difliculty  into  com- 
bination with  magnefia  ;  but  if  equal  parts  of  filica  and 
magncfia  be  expofed  to  very  (trong  heat,  they  melt  in- 
to a  white  enamel, 

15,  - 
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13.  But  the  mofl  important   compounds  of  all  the 
»         earths  are  thofe  of  filica  and  alumina.      Thefe  earths 
may  be  combined   together,  as  appears  from  the  expe- 
riments of  Guyton,  in    the    humid  way.       He  mixed 
together  equal  parts  of  alumina   diflblved  by  means  of 
potafli,  and  of  filica    held   in  foKition   by   the  fame  al- 
kali.     When  the  folutions  came  into  contaft,   a  broivn 
zone  was  immediately  formed,  which  fpread  by   agita- 
tion  through   the  whole  mafs,  aiid  communicated  to  it 
a    yellowith    colour.       The    mixture    was    no    farther 
changed  during  the  fpace  of  an  hour,  although   it  was 
occafionally  ftirred  ^vith  a  glafs  rod  ;  but  at  the  end  of 
that  time  the  whole  mafs  aflumed  the   appearance  of  a 
■*  Ann.  dc     thick,  opaque,  white   jelly*.       When    the    filica  and 
Cb'm.  Jixxi.  alumina  are   mixed  together,  and  formed  into  a  pafte 
P"  '''*  •         with  water,  and  expofed  to  heat,  they  llrongly  cohere, 
Porcei;iin.    ^"'^   afl'ume  a  confiderable  degree  of  hardnefs.       This 
compound  forms  the  bafes  of  all  kinds  of  pottery  and 
porcelain. 


I.  Compounds  of  Silica  with  Acids. 

I.   Muriate  of  Silica. 

When  muriatic  acid  is  poured  upon  a  folution  of 
filicated  potafh,  part  of  the  filica  remains  in  the  folu- 
tion combined  with  the  acid.  To  this  compound 
Fourcroy  has  given  the  name  of  muriate  ofjllica.  Tliis 
folution,  which  is  perfeflly  tranfparent,  is  always  acid. 
When  it  is  concentrated  by  flow  evaporation,  it  af- 
fumes  the  form  of  a  tranfparent  jelly.  But  if  the  fo- 
lution be  boiled,  it  is  decompofed,  and  the  filica  is 
precipitated  in  the  form  of  fmall  cryftalline  particles, 
fo  that  it  is  totally  feparated  from  the  water  and  the 
acid  f . 

2.  Fluate  of  Silica.  ^ 

Fluoric  acid  combines  with  filica,  either  in  the 
gafeous  or  liquid  ilate.  When  it  is  difengaged  from 
lime  in  the  flate  of  gas,  by  means  of  an  acid,  if  the 
procefs  be  performed  in  glafs  veflels,  they  are  corroded. 
The  fluoric  acid  in  the  ftate  of  gas  combines  with  the 
filica,  and  retains  it,  even  when  it  is  condenfed  by 
water.  This  earth  may  be  precipitated  from  the  liquid 
folution  by  means  of  an  alkali.  When  tluoric  acid- 
gas  is  condenled  by  water,  part  of  the  filica  %\"ith 
which  it  was  combined,  is  precipitated  ;  but  this  por- 
tion is  at  laft  diflblved  by  new  additions  of  the  acid, 
fo  that  the  fait  is  in  the  ftate  of  an  acidulous  tluate.  If 
this  folution  be  evaporated,  a  quantity  of  filica,  corre- 
fponding  to  the  portion  pf  acid  difengaged,  is  depofited, 
and  the  liquid  which  remains,  contains  a  portion  in 
proportion  to  that  of  the  acid  which  is  left  in  the  fo- 
lution J. 

3.  Fluate  of  Potafli  and  Silica. 

This  triple  fait  is  formed,  when  a  folutioo  of  fluate 
of  potafli  is  expofed  to  heat  in  glafs  veflels  5  or,  when 
the  fluoric  acid  which  has  been  prepared  in  glafs  vef- 
fels  is  combined  with  potafli.  But  the  nature  of  this 
triple  fait  has  not  been  examined. 

4.  Fluate  of  Soda  and  Silica. 

This  triple  fait  is  formed  in  the  fame  way  as  the 
former. 


Yttna,  &*. 
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5.  Borate  of  Silica. 

Boracic  acid  and  filica  combine  together  by  means 
of  a  ftrong  heat,  and  form  a  tranfparent  glais,  'l"o 
this  Fourcroy  has  given  the  name  of  borate  of  Jllica. 
This  compound  has  no  tafte,  is  not  altered  by  the  air, 
lior  is  it  loluble  in  water. 

6.  Phofphate  of  Silica. 

This  compound  of  phofphoric  acid  and  filica  is  form- 
ed by  means  of  fiifion  5  and  the  compound  is  a  hard, 
denfe,  tranfparent  glafs.  When  it  is  expofed  to  ftrong 
heat,  it  combines  with  the  alkalies,  and  forms  a  triple 
fait.  It  is  not  decompofed  by  any  of  the  acids.  This 
fubllance  is  employed  in  the  fabrication  of  artificial 
gems. 

Sect.  VII.  OfTtTRiA  and  its  Combinations, 

1.  This  earth  was   difcovered  by  Gadolin  in  '794  juftorv^ 
and    the  account  of    his  analyfis  of  the  mineral  from 
ivhich  it   is  obtained,  was  publifhed  in  the  memoirs  of 

the  Swedifli  academy,  and  in  Crell's  Annals  for  the 
year  1796.  In  1797  Ekeberg  analyzed  the  fame  mi- 
neral, and  confirmed  the  refults  of  Gadolin.  To  the 
new  earth  found  in  this  mineral,  Ekeberg  gave  the 
name  of  ijilrw,  derived  from  21terby,  a  place  in  Sweden 
where  the  ftone  is  found.  The  fame  mineral  was  af- 
terwards analyzed  by  Vauquelin  and  Klaproth,  about 
the  year  1 800.  The  mineral  from  which  this  earth  is 
obtained,  has  received  the  name  of  gadolinite,  is  of  a 
black  colour,  has  a  vitreous  fraiflure,  and  its  fpecific 
gravity  is  4.0497.  It  is  magnetic.  When  it  is  heat- 
ed with  borax,  it  melts,  and  communicates  to  the  fait 
a  yelloinfli  colour  inclining  to  violet.  The  component 
parts  of  this  mineral  are, 

Yttria,  .47 

Silica,      ,  .25 

Oxyde  of  iron,  .18 

Alumina,  .04 

Y  -94 

2.  Yttria  is  obtained  from  this  mineral,  by  reducing  Prenara- 
it  to  powder,  and  adding  a  mixture  of  nitric  and  mu-tion. 
riatic  acids,  till  the  whole  is  decompofed.     The  folu- 
tion is   then   to  be   filtered,  and  evaporated  to  drynefs. 

If  then  it  be  diluted  with  water,  the  filica  will  remain 
behind.  The  liquid  which  pafled  through  the  filter  is 
alfo  to  be  evaporated  to  drynefs,  and  what  remains  is 
to  be  expofed  to  a  red  heat  in  a  clofe  veflel.  It  is 
afterwards  diflblved  in  water,  and  filtered.  The  liquid 
which  pafles  through  the  filter  is  tranfparent  and  colour- 
lefs.  By  adding  a  folution  of  ammonia,  a  precipitate  is 
formed,  which  being  colleded,  is  pure  yttria. 

3.  This  earth   is   in  the  ftate  of  a  Avhite  powder.      Itp    ''li' 
has  neither  tafte  nor  fmell.      It  is  not  fufible.      It  is  not 
foluble  in  water,  or  in  any  of  the  cauftic  fixed  alkalies, 

but  it  readily  diflblves  in  carbonate  of  ammonia.  The 
fpecific  gravity  of  this  earth  is  4.842. 

4.  This  earth  undergoes  no  change  by  the  aflion  of 
light.      It  is  not  afted  on  by  oxygen,  azote,  or   hydro- 
gen, nor  does  it  combine  with  fulphur.     It  forms  com- 
pounds 
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Yttrla,  Stc.  pounds  with  the  acids,      Thefe  falts  have  a  fweetifh, 
'■      <i       '  auftere  tafte,  and  fome  of  them  have  a  red  colour, 

I.  Compounds  of  Yttria  with  the  Acids. 

I.  Sulphate  of  Yttria. 

1.  Sulphuric  acid  combines  readily  wth  yttria,  and 
during  the  combination  there  is  an  evolution  of  calo- 
ric ;  and  as  the  union  goes  on,  the  fait  which  is  form- 
ed, cryftallizes  in  fmall  brilliant  grains. 

2.  Thefe  cryftals  are  fometimes  irregular,  but  often 
have  the  form  of  Cx-fided  prifms,  terminated  by  four- 
fided  fummits,  and  are  of  an  amethyft  red  colour. 
This  fait  has  a  fweetifh  aftringent  tafte,  fomething  like 
the  fait  of  lead.  The  fpecific  gravity  is  2.791.  It 
undergoes  no  change  by  expofure  to  the  air.  It  is  fo- 
luble  in  about  50  parts  of  cold  water,  but  lefs  fo  where 
there  is  not  an  e.xcefs  of  acid.  This  fait  is  partially 
decompofed  when  expofed  to  a  red  heat. 
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3.  Sulphite  of  Yttria. 


3.  Nitrate  of  Yttria. 


^  Ann.  dt 
Chitn, 
jxxvi.  143. 


Nitric  acid  combines  with  yttria  by  diflblving  the 
earth  in  the  acid.  This  fait  cryftallizes  with  difficulty. 
When  it  is  evaporated  by  heat,  if  too  much  be  applied, 
in  place  of  becoming  folid  4s  other  falts,  it  becomes  foft, 
and  affumes  the  appearance  of  a  thick,  tranfparent 
honey.  When  it  cools,  it  becomes  hard  and  brittle. 
It  deliquefces  in  the  air.  When  fulphuric  acid  is 
poured  into  a  folution  of  nitrate  of  yttria,  a  precipi- 
tate is  formed  which  cryftallizes.  Thefe  are  cryftals 
of  fulphate  of  yttria  *. 

4.  Muriate  of  Yttria. 

This  fait,  which  is  a  compound  of  muriatic  aci4 
and  yttria,  refembles  the  nitrate  in  many  of  its  proper- 
ties. It  dries  with  difficulty,  is  fufible  with  a  moder- 
ate heat,  and  is  deliquefcent  in  the  air.  This  fait  is 
decompofed  by  ammonia. 


5.  Fluate  of  Yttria. 

6.  Borate  of  Yttria. 


} 


Unknown. 


7.  Phofphate  of  Yttria. 
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Phofphoric  acid  does  not  precipitate  yttria  from  its 
combination  vsith  the  other  acids ;  but  the  phofphate  of 
foda  decorapofes  the  falts  of  yttria,  and  forms  a  phof- 
phate of  yttria,  which  is  precipitated  in  white,  gelatin- 
t  Ibid.  158.  ous  flakes  f . 


Unknown. 


8.  Phofphite  of  Yttria, 


9.  Qurbonate  of  Yttria. 
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This  compound  of  carbonic  acid  and  yttria  was  form- 
ed by  Klaproth,  by  precipitating  the  earth  by  means 
of  an  alkaline  carbonate,  from  its  folution  in  acids. 
The  Carbonate  of  yttria  is  in  the  form  of  an  infipid 
white  powder.     It  is  infoluble  in  water. 

The  component  parts  of  this  fait  are, 

-    Vol.  V.  Part  II. 
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Acid  1 8 

Yttria  55 

Water  27 


100 
1 0.  Arfeniatc  of  Yttria. 


1 1.  Tungflate  of  Yttria, 

12.  Molybdate  of  Yttria, 

13.  Chromate  of  Yttria.    ■ 

14.  Columbate  of  Yttria. J 


-7 

ria.  I 

ia.    I 


Unknown. 


18.  Citrate  of  Yttria. 

19.  Malate  of  Yttria. 

20.  Gallate  of  Yttria 

21.  Benzoate  of  Yttria 


}Unkr 


13.  Saccolate  of  Yttria.       "1 

24.  Camphorate  of  Yttria.    I 

25.  Suberate  of  Yttria.  i> 

26.  Mellate  of  Yttria. 

27.  Laftate  of  Yttria, 


Unknown. 


60^ 


Ciucina, 


This  fait  is  formed  by  boiling  the  earth  in  the  acid. 
A  white  powder  is  precipitated,  which  is  arfeniatc  of 
yttria. 


15.  Acetate  of  Yttria. 

This  fait  is  formed  by  the  direft  combination  of 
the  earth  with  the  acid.  By  evaporating  the  folution, 
a  fait  is  obtained  in  cryftals.  Thefe  cryftals,  which 
are  of  a  red  colour,  are  in  the  form  of  fix-fided  plates 
obliquely  truncated.  This  fait  undergoes  no  change 
by  expofure  to  the  air. 

16.  Oxalate  of  Yttria. 

This  fait  is  formed  by  adding  oxalic  acid  to  the  fo. 
lution  of  yttria  in  acids.  A  precipitate  is  formed  in 
the  ftate  of  a  white  powder,  which  is  infoluble  in  wa- 
ter. It  may  be  obtained  alfo  by  employing  the  oxa- 
late of  ammonia. 

17.  Tartrate  of  Yttria. 

This  compound  is  formed  by  precipitating  yttria 
from  its  folution  in  acids  by  means  of  tartrate  of  pot- 
a(h.     This  fait  is  foluble  in  water. 


2  2.  Succinate  of  Yttria. 

If  the  fuccinate  of  foda  be  added  to  a  concentrated 
folution  of  muriate  or  acetate  of  yttria,  a  precipitate  is 
formed,  which  is  the  fuccinate  of  yttria  in  the  ftate  of 
cubic  cryftals. 


28.  Pruffiate  of  Yttria. 

The  prufliate  of  potafli  cryftallized  and  re-diffolved 
in  water,  caufes  a  precipitate  in  the  folution  of  yttria 
in  acids.  This  is  in  the  form  of  a  white,  gritty  mat- 
ter *.  'A,f,.i. 

Ciim.xrx'.':- 

Sect.  VIII.  OfGivtiNA  and  its  Combinations.        p-  «5'- 

I.   This  earth  was  difcovered  by  Vauquelin  in  the  uj^gl 
year    1789.  He    was    requefted    by  Haiiy  to  analyze 
the  beryl,    to    afcertain    whether   its  conftituent  parts 
4  H  were 
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7.  This  earth 
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were  the  fame  with  thofe  of  the  emerald,  which  the 
latter  had  conjedlured,  in  oblei-ving  a  pcrfeft  corre- 
Ipondence  in  Itruclure,  hardnefs,  and  fpecific  gravity. 
In  the  courfe  of  this  analylis,  Vauquelin  dilcovered  the 
new  earth,  to  which,  from  its  properties,  he  gave  the 
name  of  g/ucina,  from  the  Greek  word  yAaxo?,  which 
fignifies  fweet.  The  fame  experiments  were  repeated 
by  Klaproth  and  Eindheim,  and  the  refults  obtained 
by  Vauquelin  were  confirmed. 

2.  This  earth  is  obtained  by  the  following  procefs. 
One  hundred  parts  of  the  beryl  or  emerald,  reduced  to 
a  fine  powder,  are  fufed  with  300  parts  of  caulHc  pot- 
alh.  The  fufed  mafs  is  then  diluted  with  diltilled  \va- 
ter,  and  dilTolved  ih  muriatic  acid.  I'he  folution  is 
to  be  evaporated  to  drynefr,  taking  care  to  ftir  it  to- 
wards the  end  of  the  evaporation.  Dilute  the  reliduum 
ivith  a  large  quantity  of  water,  and  filter  it.  Tlie 
iilica  is  thus  feparated  by  means  of  the  firll  procefs. 
The  filtered  folution,  which  contains  the  muriates  of 
alumina  and  glucina,  is  precipitated  by  carbonate  of 
potalh.  The  precipitate  is  to  be  well  wafhed,  and 
dilTolved  in  fulphuric  acid.  Add  to  this  folution,  a 
quantity  of  fulphate  of  potafh,  and  evaporate  to  obtain 
cryllallized  alum.  When  by  a  new  addition  of  iul- 
phate  of  potafli,  and  by  a  new  evaporation,  the  folu- 
tion yields  no  more  alum,  add  to  it  a  folution  of  car- 
bonate of  ammonia  in  excefs,  and  agitate  it  well.  The 
glucina,  after  being  depofited,  is.  diffolved  by  means  of 
the  excefs  of  this  fait,  and  the  fraall  quantity  of  alu- 
mina which  may  remain  is  precipitated  without  being 
dillolved.  After  fome  hours,  when  the  aluminous 
precipitate  is  not  diminillied  in  volume  by  a  new  addi- 
tion of  carbonate  ef  ammonia  and  agitation,  the  folu- 
tion is  to  be  filtered,  and  boiled  in  a  glafs  matrals,  and 
as  the  carbonate  evaporates,  there  is  precipitated  a 
white,  gritty  powder,  which  is  carbonate  of  glucina. 
The  carbonic  acid  may  be  driven  oft",  by  expoling  the 
powder  in  a  crucible  to  a  red  heat  *. 

3.  Glucina  prepared  by  this  procefs,  is  in  the  form 
of  a  loft  powder,  or  light  white  fragments,  wliich  are  in- 
fipid  to  the  talte,  and  adhere  to  the  tongue.  The  fpe- 
cific gravity  is  2.967  f .  It  is  altogether  infufible  in 
the  fire,  and  it  neither  contrads  nor  becomes  harder, 
like  alumina.      It  has  no  effeft  on  vegetable  colours. 

4.  There  is  no  adion  between  glucina  and  oxygen, 
azotic,  or  hydrogen  gafes.  It  is  not  changed  by  ex- 
pofure  to  the  air,  nor  is  it  afled  on  by  carbonc,  pliof- 
phorus,  or  fulphur.  It  combines  with  fulphuratcd 
hydrogen.  When  fulphurated  hydrogen  gas  is  made 
to  pafs  into  water  in  which  this  earth  is  fufpended,  it 
combines  with  it,  and  forms  a  hydrofidphuret,  whofe 
properties  are  fimilar  to  thofe  of  the  other  hydroful- 
phurets. 

5.  Glucina  is  infoluble  in  water ;  but  it  forms  with 
t^lis  liquid  in  fmali  quantity,  a  parte  which  is  flightly 
dtidlile,  bjit  has  lefs  tenacity  than  that  of  alumina. 

6.  Glucina  cotnbines  readily  with  all  the  acids,  and 
forms  with  moft  of  them  foluble  fahs,  which  are  di- 
ftinguifhed  by  a  fweet  and  flightly  aflringei'.t  tafte. 
Its  affinities  are  in  the  following  order. 

Sulphuric  acid, 

Nitric, 

Muriatic, 

Phofphoric,  Unknown. 


Y, 

Fluoric, 
Boracic, 

Carbonic. 


Glucina, 
Sec. 
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in  folutions  of  the  fi.\cd  al-°*  all^alies. 
but 


is  foluble 
kalies.     It  is  alfo  foluble  in  carbonate  of  ammonia, 
it  is  infoluble  in  pure  ammonia.  j^jj 

8.  The  characterillic  properties  of  this  earth  are,  ac-darac- 
cording  to  Vauquelin,  the  following.  tenftic  pro- 

a.  It  forms  with  acids  fweetiili  and   ilightly  allrln-'^"^"^^" 
gent  falls. 

b.  It  is  foluble  in  fulphuric    acid    when  a  little  in 
excefs. 

c.  It  decompofes  aluminous  falts,  by  feparating  the 
eartli  when  it  is  boiled  in  their  folutions. 

d.  The  ialts  of  glucina  are  completely  precipitated 
by  ammonia. 

e.  It  is  foluble  in  the  liquid  carbonate  of  ammonia. 
f.  The  affinity  of  this  earth  for  the  acids  is  between 

that  of  magnefia  and  alimiina  *.  «  fcurcrty 

ii.  161. 
I.  Compounds  of  Glucina  with  Acids. 


I.  Sulphate  of  Glucina. 


1473 


1.  This  fait,  which  was  firft  difcovered  by  Vauque-Prtpara- 
lln,    is    prepared    by    the  direil:    combination    of   lul-''o"- 
phuric  acid  with  the  earth,  either  in  the  pure  flate,  or 
in  that  of  carbonate.     The  folution  is  to  be  evaporated 
to  the  confidence  of  iyrup,  and  cry  Hals  are  obtained 
on  cooling.  ,4^^ 

2.  This  fait  ci7llallizes  with  difficulty  In  the  form  Properties. 
of  Imall  needles  ;   but  their  form  ha^  not  been  accurate- 
ly  afcertalned.     It  has  a  fweet,  and  foniewhat  ailrin- 
gent  tafte.     It  is  not  perceptibly  altered  by  expofure  to 
the  air,  and  is  very  loluble  in  water.  j^^^ 

3.  When  it  is  expofed  to  heat,  it  melts,  fwells  up,  Aiflion  01 
and  then  dries.     With  a  red  heat  it  is  entirely  deconi-  '^^^f- 
pofed,  the  acid  is  driven  oft"  In  the  ftate  of  vapour,  and 
the  pure  earth  remains  behind.  ,  ,,g 

4.  This  fait  is  not  decompofed  by  any  of  the  acids,  01  ^cd', 
but  it  is  decompofed  by  the  alkaline  and  moll  of  thcSic. 
earthy  bales.     The  infulion  of    nut-galls    added   to  a 
folution  of  this  fait  produces  a  yellowilh  white  precipi- 
tate, which  is  charatlerillic  of  the  fait  |.  \  Fox^r.-my 

2.   Sulphite  of  Glucina.  ^°"'""-'''- 

'■  Lbtm.  11). 

This  fait  is  yet  unknown.  p-  49- 


3.  Nitrate  of  Glucina. 


1477 


1.  The  compound  of  nitric  acid  and  glucina  is  form-Prepaia- 
ed  by  the  direiSi  combination  of  the  acid  and  earth  in  a''°"- 
ftate  of  purity.     The  folution  is  evaporated  by  a  mo- 
derate heat  to  drynefs,  and  then  the  fait  is  obtained  in 
the  ftate  of  powder.  j^^g 

2.  The  nitrate  of  glucina  does  not  cryftallize.      It  isProperti£5, 
either  in  the  form  of  powder,  or  in  that  of  a  foft  duftile 
mafs.     The  taile  is  fweetilh  and  aftringent.  1479 

3.  It  is  extremely  dellquefcent    in  the  air,    and   is  Aftion  ot 
very  foluble  in  water.      It  readily  melts  when  expoled       '' 
to  heat,  and  if  the  heat  be  increaled  it  is  decompofed  j 
the  acid  is  driven  off  in  the  gafeous  form,  and  the  earth 
remains  behind.     It   is    only    decompofed    by  fulphu- 
ric acid  X-  J  ^'''"'-  M*- 

4.  Nitrite  of  Glucina, 


5.  Muriate 
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5.  Muriate  of  Glucina. 

This  fait,  according  to  Vauquelin,  by  whom  only  it 
lias  been  defcribed,  comes  very  near  tlie  nitrate  of 
glucina  in  its  properties.  It  feems  to  cryftallize  with 
more  facility,  but  the  cryftals  are  fo  fmall  that  the  form 
cannot  be  determined.  It  does  not  deliquefce  in  the 
air.  When  it  is  diffolved  in  alcohol,  and  diluted  with 
water,  it  affords  a  very  agreeable  fwcet  liquor. 

It  is  decompofed  by  heat,  by  the  fulphuric  acid,  the 
nitric,  and  by  the  phofplioric  with  the  afTdlance  of  heat. 

6.  Fluate  of  Glucina.  1  it  i 

^   r>      .      c  r•^     ■       }■  Unknown. 

7.  Borate  or  Glucnia,  ^ 

8.  Phofphate  of  Glucina. 

1.  Vauquelin  procured  this  fait  by  adding  the  phof- 
phate of  foda  to  the  folution  of  the  nitrate,  the  fulphate, 
or  muriate  of  glucina.  A  copious  mucilaginous  matter 
is  inftantly  precipitated.  Or  it  may  be  obtained  by 
heating  together  the  muriate  of  glucina  and  phofphoric 
acid  in  the  ftate  of  glafs. 

2.  This  fait  does  not  cryftallize,  but  is  in  the  form 
of  mucilage  or  of  w  hite  powder.  It  has  no  perceptible 
tafte.  It  is  not  altered  by  expofure  to  the  air,  and  it 
is  infoluble  in  water  without  an  excefs  of  acid.  It  is 
not  decompofed  by  ftrong  heat.  It  melts  under  the 
■blow-pipe  into  a  tranfparent  \T.treous  globule.  It  is 
decompofed  by  the  fulphuric,  nitric,  and  muriatic 
acids. 


Prepara- 
tion. 


M83 
Properties. 


I 


Unknown. 


9.  Phofphite  of  Glucina. 


10.  Carbonate  of  Glucina. 


1.  The  compound  of  carbonic  acid  and  glucina, 
which  was  difcovered  by  Vauquelin,  and  only  e.vamin- 
ed  by  him,  is  prepared  by  expofing  the  earth  to  the  air, 
from  which  it  attrafts  the  acid,  or  by  precipitating  fome 
of  the  foluble  falls  of  glucina  by  means  of  an  alkaline 
carbonate.  The  precipitate  is  to  be  wafhed  with  \\<a- 
ter,  and  dried  in  the  air. 

2.  This  carbonate  is  in  the  ftate  of  a  white  poivder, 
foft  and  greafy  to  the  touch.  It  has  not  the  fweet 
tafte  of  the  other  faks  of  glucina.  It  is  not  changed 
by  expofure  to  the  air,  and  is  infoluble  in  water.  When 
expofed  to  heat,  the  acid  is  driven  off,  and  the  pure 
earth  remains  behind.  It  is  decompofed  by  all  the 
Ticids  with  a  briik  efiervefcence. 

1 1 .  Carbonate  of  Ammonia  and  Glucina. 

This  triple  fait  is  formed  by  adding  the  earth  of 
glucina  to  a  folution  of  carbonate  of  ammonia.  It  is 
foluble  in  the  fame  quantity  of  water  which  holds  the 
carbonate  of  ammonia  in  folution.  Its  other  properties 
are  unknown. 

1 2.  Arfeniate  of  Glucina.    ") 

13.  Tungftate  of  Glucina.    j 

14.  Molybdate  of  Glucina.  }>  Unkno«Ti. 

15.  Chromate  of  Glucina. 

16.  Columbate  of  Glucina. 

17.  Acetate  of  Glucina. 

Cjlucina  readily  diffolves  in  acetic  acid.  This  fait 
<ioes  not  cryftallize  ;  but  by  evaporation  it  is  reduced  to 


611 

a   gummy    fubftance,    which    becomcj  flowly  dry  and   Zirconia  > 
brittle.     For  a  long  time  it  retains  a  kind  of  duftility.       ^'^■ 
The  tafte  is  fweet  and  ftrongly  aftringent.  '' 


1 8.  Oxalate  of  Glucina. 

19.  Tartrate  of  Glucina. 

20.  Citrate  of  Glucina. 

21.  Malate  of  Glucina. 

22.  Gallate  of  Glucina. 

23.  Benzoate  of  Glucina. 


■  Unknown. 


24.  Succinate  of  Glucina. 

This  fait,  according  to  Ekeberg,  is  formed  by  preci- 
pitating the  earth  from  its  folutions,  by  means  of  the 
fuccinates.     It  is  therefore  nearly  infoluble. 


25. 
26. 
27. 
28. 
29. 

31- 


Saccolate  of  Glucina. 
Camphorate  of  Glucina. 
Suberate  of  Glucina. 
Mellate  of  Glucina. 
Laflate  of  Glucina. 
Prufliate  of  Glucina. 
Sebatc  of  Glucina. 


^  Unknown, 


Sect.  IX.  OfZucosiA  and  its  Combinations. 

1 .  The  name  of  this  earth  is  derived  from  a  ftone 
called  aircon  or  Jargon,  which  is  found  in  the  ifland  of 
Ceylon.  It  was  from  this  ftone  that  Klaproth  extraft- 
cd  the  earth,  fome  time  before  the  year  179^.  He 
foon  after  found  the  fame  earth  in  the  oriental  hyacinth. 
By  this  difcovery,  Guyton  was  led  to  analyze  the 
hyacinths  of  France  ;  and  in  thofe  which  were  collefled 
in  the  river  of  Expailly,  he  detefted  the  fame  earth. 
The  experiments  of  Klaproth  and  Guyton  were  repeat- 
ed by  Vauquelin,  and  their  refults  were  confirmed,  fo 
that  the  nature  and  properties  of  this  earth  have  been 
fully  developed. 

2.  Zirconia  is  extrafted  from  this  mineral,  in  which 
alone  it  has  been  found,  by  the  following  procefs.  A 
quantity  of  the  mineral  is  to  be  reduced  to  fine  powder, 
and  fufed  with  five  or  fix  times  its  weight  of  pure  pot- 
afti,  in  a  filver  crucible.  The  fufed  mafs  is  then  dif- 
folved in  water,  by  which  means  the  alkali  is  feparated. 
The  refiduum  is  then  diflblved  in  muriatic  acid,  which 
is  to  be  heated,  to  feparate  the  filica  ;  and  ^vhen  no 
farther  precipitate  appears  by  means  of  heat,  add  2 
cauftic  fi.xed  alkali.  Another  precipitate  is  formed, 
which  is  to  be  well  wallied  and  dried.  This  is  pure 
zirconia. 

3.  Zirconia  thus  prepared,  is  in  the  ftate  of  fine 
white  poivder,  which  is  nearly  foft  to  the  touch,  and 
without  tafte  or  fmell.  When  it  retains  water,  it  af- 
fumes  the  form  of  a  jelly,  and  is  femitranfparent.  The 
fpecific  gravity  is  4.3. 

4.  Light  has  no  aiHion  on  this  earth.  \\'lien  it  is 
expofed  to  the  heat  of  the  blow-pipe,  it  remains  infu- 
fible,  but  gives  out  a  yellowilh,  phofphoric  light.  Heat- 
ed in  a  charcoal  crucible,  and  furrounded  with  powder- 
ed charcoal,  it  undergoes  a  kind  of  fufion,  but  without 
becoming  tranfparent,  or  affaming  a  vitreous  form.  It 
becomes  extremely  hard,  ftrikes  fire  with  fteel,  and 
fcratches  glafs. 

5.  There  is  no  aflion  between  zirconia  and  oxygen 
or  azotic  gafes,  nor  is  it  changed  by  expofure  to  the 

4  H  2  air. 
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yir.     It  is  not  acled  on  by  hydrogen,  carbone,  phofpho- 
rus,  or  fulphur. 

6.  This  earth  is  infoluble  in  water  ;  but  it  mixes  with 
a  confiderable  portion  of  this  fluid,  and  forms  with  it  a 
tranfparent  jelly.  If  in  this  ftate  it  be  llowly  dried,  it 
retains  the  water,  and  affumes  a  yellowilh  colour,  and 
foraething  of  the  tranfparency  of  gum  arabic  *.  When 
it  is  dried  in  a  very  high  temperature,  it  lofes  more  than 
one-third  of  its  weight.  After  having  been  expofed  to  a 
red  heat,  it  becomes  of  a  gray  colour,  harfh  to  the  feel, 
and  lefs  foluble  in  acids. 

7.  Zirconia  combines  with  the  acids,  and  forms  wjth 
them  peculiar  falts.  Many  of  thefe  are  infoluble  in  wa- 
ter, and  are  diftinguiihed  by  an  aftringent  tafte. 

The  order  of  the  affinities  of  this  earth,  is  the  fol- 
lowing : 

Vegetable  acids, 
Sulphuric, 
Aluriatic, 
Nitric. 

8.  Zirconia  does  not  combine  with  the  alkalies  by 
fufion,  and  is  infoluble  in  liquid  alkalies.  It  may  be 
diflblved,  however,  by  the  alkaline  carbonates. 

I.  Compounds  of  Zirconia  with  the  Acids. 


and  by  an  infufion  of  nut  galls  in  alcohol,  which  at'- 
fords  a  white  precipitate,  foluble  in  an  excefs  of  this 
infufion.  But  if  the  zirconia  contain  iron,  the  colour 
of  the  precipitate  is  bluifh  gray,  of  which  a  part  re- 
mains in  the  folution,  communicating  to  the  liquor  a 
pure  blue  colour.  When  this  liquid  is  mixed  with 
carbonate  of  ammonia,  it  aflFords  a  purple  matter,  by 
the  refrafted  rays,  but  of  a  violet  colour  by  refleSed 
light.  Cryftallized  gallic  acid  alfo  precipitates  the 
nitrate  of  zirconia,  of  a  bluilh  gray  colour.  Moft  of 
the  other  vegetable  acids  alfo  decompofe  this  fait,  and 
form  combinations  with  the  earth  ivhich  are  infoluble 
in  water  J. 

4.  Nitrite  of  Zirconia. 


I.  Sulphate  of  Zirconia. 
I.  This  fait  is  formed  by  the  direft  combination  of 


1492 
Pieparation 
an*  proper- the  earth  with  fulphuric  acid. 


The  folution  is  to  be 


evaporated  to  drynefs.  The  fait  thus  obtained  is  in 
the  form  of  a  white  powder,  which  is  very  friable. 
Sometimes  it  is  in  the  form  of  cryftals  like  fmall  needles. 
It  has  no  tafte,  is  not  changed  by  expofure  to  the  air, 
and  is  infoluble  in  water. 

2.  This  fait  is  readily  decompofed  by  heat,  the  acid 
is  driven  off,  and  the  earth  remains  behind.  When  it 
is  boiled  in  water,  the  earth  is  precipitated,  and  the 
acid  remains  in  the  liquid.  At  a  high  temperature  it 
is  decompofed  by  charcoal,  and  converted  into  a  ful- 
phuret  which  is  foluble  in  water,  and  the  folution  fur- 
nifties    by    evaporation,    cryftals  of   hydrofulphuret  of 

t/W.  199.  2"^*=°™^+- 
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2.  Sulphite  of  Zirconia, 


Unknown. 
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3.  Nitrate  of  Zirconia. 

J.  TKis  fait  is  formed  by  the  direft  combination  of 
zirconia  with  concentrated  nitric  acid  ;  and  by  evapo- 
ration it  is  obtained  in  the  form  of  a  yellow,  tranfpa- 
rent, vifcid  mafs,  which  dries  with  difficulty. 

2.  This  fait  has  a  ftyptic  and  aftringent  tafte,  and 
leaves  on  the  tongue  a  thick  matter,  which  proceeds 
from  a  decompofitiou  of  the  fait  by  means  of  the  fa- 
liva. 

3.  When  nitrate  of  zirconia,  after  being  evaporated, 
is  put  into  diftilled  water,  a  very  fmall  quantity  only  is 
diflblved.  The  greatell  part  remains  under  the  form  of 
gelatinous  and  tranfparent  flakes.  This  fait  is  very 
readily  decompofed  by  heat. 

4.  It  is  alfo  decompofed  by  fulphuric  acid,  which 
forms  in  the  folution  a  white  precipitate,  foluble  in  ex- 
cefs of  acid  ;  by  carbonate  of  ammonia,  which  pro- 
duces a  precipitate,  foluble  in  an  excefs  of  this  fait ; 


Zirconia, 
&c. 


t  Annal,  dt 
dim.  xxii, 
p.  199. 


Unknown. 


5.  Muriate  of  Zirconia. 


1.  Of  all  the  acids,  the  muriatic  combines  moft  readi-       '49* 
ly  with  zirconia,  when  the  latter  is  in  the  ftate  of  car-  ^j^^^ 
bonate.     This  fait  was  firft  formed  by  Klaproth,  and  its 
properties  were  afterwards  more  particularly  invelligated 

by  Vauquelin.  _        _  ,45^ 

2.  The  muriate  of  zirconia  has  no  colour,  but  poflefles  Propeities. 
a  very  aftringent  tafte,  is  very  foluble  in  ^vater,  and  alfo 

in  alcohol.  By  flow  evaporation,  it  affords  fmall,  tranf- 
parent, needle-formed  cryftals,  whofe  figure  has  not 
been  determined.  When  muriate  of  zirconia  contains 
any  portion  of  filica,  the  cryftals  are  cubical,  have  little 
confiftence,  and  refemble  a  jelly.  Thefe  cryftals,  ex- 
pofed to  the  air,  gradually  lofe  their  tranfparency,  and 
are  diminiftied  in  volume.  There  are  formed,  in  the 
middle  of  the  mafs,  white  filky  cryftals  in  the  Ihape  of 
needles,  which  arife  from  the  cubes.  ?5°''. 

3.  Muriate  of  zirconia  is  decompofed  by  heat,  which  ^"""^  °' 
drives  off"  the    acid.      It  is  even    decompofed   in   the 
mouth  by  means  of  the  faliva.  1  cqi 

4.  a.  It  is  alfo  decompofed  by  fulphuric  acid,  which  Of  acids, 
forms  a   precipitate    with    the    earth    in    heavy   white  ^<^' 
flakes,    while  another  part  is  retained    in   folution  by 

the  muriatic  acid.  But  by  the  afliftance  of  heat,  the 
latter  is  diffipated,  and  the  remaining  part  of  the  ful- 
phate  of  zirconia  is  depofited.  If  the  evaporation  be 
ftopped  before  it  is  brought  to  a  ftate  of  drynefs,  it  ai- 
fumes  the  appearance  of  a  jelly  by  cooling.  The  ful- 
phate  of  zirconia  is  then  foluble  in  muriatic  acid. 

b.  This  fait  is  alfo  decompofed  by  the  phofphoric, 
citric,  tartaric,  oxalic,  and  faclaftic  acids,  which  form- 
ing with  its  bafe  infoluble  compounds,  precipitate  in 
the  form  of  white  flakes. 

c.  The  gallic  acid  precipitates  the  muriate  of  zirco- 
nia in  the  form  of  a  white  matter,  if  the  fait  has  been 
pure,  but  of  a  grayilh  green  if  it  contain  iron.  In 
the  latter  cafe,  the  precipitate  becomes,  when  dry,  of 
a  ftiining  black  colour,  which  has  the  lame  appearance 
as  china  ink.  The  liquid,  in  which  are  formed  the 
gallates  of  zirconia  and  iron,  preferves  a  green  colour  ;, 
and  although  new  portions  of  gallic  acid  are  added, 
no  farther  precipitation  is  produced.  But  the  carbo- 
nate of  ammonia  throws  down  a  copious  flaky  matter, 
which  has  a  purple  colour,  and  nearly  refembles  that 
of  lees  of  wine.  Thus,  it  appears,  that  the  gallic  acid 
has  a  greater  affinity  for  zirconia  than  the  muriatic, 
and  that  the  gallates  of  zirconia  and  iron  are  foluble  in 
muriatic  acid. 

//,  The 
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J.  The  carbonate  of  potafh,  when  fully  faturated, 
decorapofes  the  muriate  of  zirconia  ;  and  although  this 
folution  is  attended  with  effervefccnce,  the  precipitate 
waflied  and  dried  in  the  air,  retains  a  large  proportion 
of  carbonic  acid  ;  for  when  this  earth  is  afterwards 
diffolved  in  acids,  it  produces  a  briik  effervefcence. 
The  carbonate  of  ammonia  at  firft  forms  a  precipitate 
in  the  folution  of  muriate  of  zirconia.  This  precipi- 
tate is  in  great  part  re-diffolved  by  new  additions  of 
the  ammoniacal  fait,  and  there  is  produced  a  tiiple 
fait,  which  may  be  decompofed  by  heat. 

e.  A  folution  of  fulphurated  hydrogen  gas  in  water, 
mixed  with  a  folution  of  muriate  of  zirconia  containing 
iron,  becomes  turbid,  and  produces  a  reddifh  colour ; 
but  there  is  no  real  precipitate.  Hydrofulphuret  of 
ammonia  inftantly  precipitates  this  earth  of  a  fine 
green  colour,  which  appears  black  when  it  is  dry. 
When  this  precipitate  is  placed  on  burning  coals,  it 
emits  the  odour  of  fulphurated  hydrogen  gas,  and  be- 
comes of  a  purple  blue  colour  when  reduced  to  pow- 
der. 

f.  Pure  alumina  decompofes  the  muriate  of  zirconia, 
with  t.ie  aid  of  heat.  The  alumina  is  diilblved,  the 
liquid  becomes  milky,  and  aflumes  the  form  of  a  jelly 
as  it  cools.  It  has  been  remarked,  when  the  muriate 
of  zirconia  contains  iron,  it  remains  in  folution  with 
the  alumina,  and  the  zirconia,  which  has  been  precipi- 
tated in  this  way,  contains  no  perceptible  portion  of 
this  metal. 

g.  The  pruffiate  of  mercury  produces  in  the  folution 
of  muriate  of  zirconia,  a  copious  white  precipitate, 
which  is  foluble  in  muriatic  acid. 

h.  A  plate  of  zinc  introduced  into  a  folution  of  muri- 
ate of  zirconia,  produces  a  flight  effervefcence.  The 
liquid  becomes  milky,  and  afiinnes  the  appearance  of  a 
white  femitranfparent  jelly  in  a  few  days  *. 

6.  Fluate  of  Zirconia. 

7.  Borate  of  Zirconia. 

8.  Phofphate  of  Zirconia.    | 

9.  Phofphite  of  Zirconia.    J 

I  o.  Carbonate  of  Zirconia. 

When  an  alkaline  carbonate  in  folution  is  added  to 
a  folution  of  muriate  of  zirconia,  the  earth  is  .precipi- 
tated without  effervefcence ;  and  when  this  preci- 
pitate is  expofed  to  heat  in  clofe  veffels,  it  gives  out 
carbonic  acid  gas.  It  alfo  enters  into  combination  with 
the  alkaline  carbonates,  and  forms  with  them  triple 
falts.  This,  Vauquelin  obferves,  is  one  of  the  remark- 
j  ,Qj      able  charafters  of  this  fait. 

Compofi-  The  component  parts  of  carbonate  of  zirconia,  ac- 

tjon.  cording  to  the  fame  chemift,  are, 

Acid  and  water,       44-5 
Zirconia,  55.5. 


61J 


•  Ann.  de 
Chim.  xxii. 
p.  201. 


1 


Unkno^Mi. 


100.0 


II.  Arfeniate  of  Zirconia. 
I  2.  Tungftate  of  Zirconia. 

13.  Molybdate  of  Zirconia. 

14.  Chromate  of  Zirconia. 

15.  Columbate  of  Zirconia. 


^  Unknown. 

J 


16.  Acetate  of  Zirconia. 
Acetic    acid    combines    with  zirconia,    and    forms 


with  it  a  fait  which  does  not  cryAalUze.     When  the    Metals. 

folution  is  evaporated  to  drynefs,  the  acetate  of  zirconia  ^■^"v— ^ 

remains  in  the  ftate  of  powder.     This  fait  has  an  aftrin-  „   '■'°^ 

n       ■  111  r  1        •  1  •    rropertieJ. 

gent  talte,  is  not  altered  by  expolure  to  the  air,   and  is 

very  foluble  in  water  and  in  alcohol.     This  fait  feems 

to  have  lefs  tendency  to  be  decompofed  by  heat  than 

the  nitrate  of  zirconia  *. 


>  Unknown. 


17.  Oxalate  of  Zirconia. 

18.  Tartrate  of  Zirconia. 

19.  Citrate  of  Zirconia. 

20.  Malate  of  Zirconia. 

2 1 .  Gallate  of  Zirconia. 

Gallic  acid  added  to  a  folution  of  muriate  of  zirconia, 
it  has  been  already  mentioned,  produces  a  precipitate 
of  a  white  matter,  which  is  the  gallate  of  zirconia.  The 
properties  of  this  compound  have  not  been  examined. 

2  2.  Benzoate  of  Zirconia. 

23.  Succinate  of  Zirconia. 

24.  Saccolate  of  Zirconia. 
2J.  Camphorate  of  Zirconia. 

26.  Suberate  of  Zirconia. 

27.  Mellate  of  Zirconia. 

28.  Laftate  of  Zirconia. 

29.  PrulTiate  of  Zirconia. 

30.  Sebate  of  Zirconia. 

Chap.  XIV.  Of  METALS. 


*  Am.  de 
dim.  xxii. 
p.  2«fi. 


f- 


Unknown, 


1504 


1.  The  metals,  on  account  of  their  importance  and  Importance 
utility,  have  alivays  greatly  occupied  the  attention  of"'™*'*''- 
mankind.     Indeed  fuch  is  their  importance,  that  man 

could  not  take  a  fingle  ftep  in  the  improvement  even  of 
the  fimpleft  of  the  arts  of  life,  without  the  afliflance  of 
fome  of  the  metals.  In  this  view,  the  origin  and  im- 
provement of  many  arts,  and  the  knowledge  of  metal- 
lic fubilances,  may  be,  in  fome  meafure,  confidered  as 
coeval.  The  metals,  therefore,  became  very  early, 
and  were  probably  the  firft  objcfts  of  chemical  invefti- 
gation.  In  the  extraordinary  purftdts  of  the  alchemifts, 
they  were  the  fubjeds  of  their  eager  refearches,  in  the 
difcovery  of  the  means  of  converting  the  more  abund- 
ant and  bafer  metals,  as  they  were  called,  into  thofe 
which  were  more  valued,  on  account  of  their  durabi- 
lity and  fcarcity.  They  failed  of  their  purpofe  ;  but 
their  labours  were  not  in  vain.  The  fafls  which  they 
difcovered  in  the  progrefs  of  their  invefligations,  were 
of  no  fmall  importance  to  fcience.  i  .5^ 

2.  The    metals    are    diftinguithed    from   other  fub- Chatadlerj, 
fiances  by  a  number  of  charafterillic  properties.     Thefe 

are,  brilliancy,  colour,  opacity,  denfity,  hardnefs, 
elalHcity,  duftility,  malleability,  tenacity,  fufibility, 
power  of  conduiling  caloric  and  eleftriclty.  j     g 

3.  Luftre  or  brilliancy  is  one  of  the  moft  flriking  BriUuncy. 
charafteriftic    properties    of    metallic    fubftances,    and 

hence  it  has  been  denominated  metailic  luftre.  This  is 
owing  to  the  retledion  of  a  great  proportion  of  the 
rays  of  light  by  metallic  furfaces.  On  account  of  this 
property,  metals  are  employed  in  the  conftruftlon  of 
mirrors.  Other  fubftances,  indeed,  exhibit  the  ap- 
pearance of  this  brilliancy,  which  is  the  cafe  with 
the  mineral  called  mica  ;  but  in  this  fubflance,  as  well 
as  every  other  which  is  not  metallic.  It  is  merely 
fuperficial,  and  it  entirely  difappears  when  the  furfacc 


ti07 
Colour. 
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Opacity. 


1509 
Benlity. 


ri5io 

■Haidnefs. 


Is  broken,  or  fcratched  with  a  fliarp-pointed  inftru- 
meiit.  But  the  metal,  treated  in  the  fame  way,  be- 
comes more  brilliant.  The  following  is  the  order  in 
which  the  metals  poffefs  this  luftre: 


Platina, 
Steel, 
Silver, 
Mercury, 
Gold, 
,  Copper, 

Tin, 
Zinc, 

Antimony, 
Bifinuth, 
Lead, 
Adenic, 
Cobalt ;  and  the  otlier  brittle  metals. 

4.  Colour  is  one  of  the  conftant  properties  of  me- 
tallic fubftances,  ^vhile  it  is  only  accidental  and  vari- 
able in  other  mhierals.  And  as  the  metals  are  the 
moil  opaque,  and  the  denfeft  bodies  in  natuie,  colour 
in  them  is  very  intenfe,  or  rather  confounded  with 
their  brilliancy.  The  prevailing  colour  of  metals  is  white; 
fome  however  are  yellow,  and  others  reddilh.  Thofe 
of  a  ^vhlte  colour  were  formerly  diftinguilhed  by  the 
name  of  /u>iar  melii/s,  becaule  filver,  ^vhich  was  called 
/una,  being  placed  at  the  he?d  of  thefe  nietals,  has  a 
^^hite  colour.  Gold,  which  was  diftinguilhed  by  the 
name  of  /&/,  having  a  yellow  colour,  gave  the  name 
of  folar  metals  to  fuch  as  relembled  it.  The  colour  of 
metals  is  permanent,  while  they  remain  unaltered  ;  but 
it  is  often  totally  loft  when  they  enter  into  new  com- 
binations. , 

5.  It  is  generally  admitted,  that  all  metallic  fub- 
ftances are  perfeSly  opaque.  Newton  indeed  obferv- 
ed,  that  gold-leaf  when  reduced  to  w^o^o  °^  an  inch 
thick,  appeared  of  a  green  colour,  from  ^vhich  he  con- 
cluded that  it  tranfmits  the  green  rays  •,  and  he  fup- 
pofed  that  other  metals  might  alio  tranfmit  light,  if 
they  were  fufticiently  thin.  But  no  metal  has  yet 
been  found  fo  malleable  as  to  be  reduced  to  that  ftate 
of  thinnefs  to  permit  light  to  pafs  through  it.  Silver- 
leaf,  fo  thin  as  to  be  only  ttss'os^  pa''^  °f  a"  inch,  is 
quite  opaque. 

6.  The  metals  are  particularly  diftinguiftied  from 
other  fubftances  by  their  denfity.  Metallic  fubftances 
have  a  greater  fpecific  gravity  than  any  other  bodies 
in  nature  ;  that  is,  the  quantity  of  matter  contained 
in  a  given  bulk,  is  greater  in  the  metals  tlian  in  other 
fubftances.  Even  the  lighteft  of  the  metals  poffelTes  a 
greater  denfity  than  the  heavleft  bodies  known  of  any 
other  kind  of  matter.  The  particles  of  \vhich  they 
are  compofed  muft  therefore  be  in  clofer  contaft  than 
in  any  other  body.  To  this  greater  denfity  is  owing 
their  fuperior  luftre. 

■-.  The  metals  differ  from  each  other  greatly  in  de- 
grees of  hardnefs.  In  general,  metallic  fubftances  are 
not  fo  hard  as  many  other  natural  bodies.  The  de- 
gree of  hardnefs  does  not  depend  on  the  denfity,  for 
the  hardcft  metals  are  by  no  means  the  heavieft.  This 
property,  therefore,  muft  be  owing  to  the  nature  of 
the  particles  of  \vhich  the  metal  is  compofed,  or  to 
fome  peculiar  difpofition  or  arrangement  of  thefe  par- 
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hardened  by  art,  merely  by  hammering,  or  by  fudden  MetaTs. 
cooling  after  being  heated.  The  hardnefs  of  metals, '~~v~— 
too,  is  greatly  increafed  by  being  combined  with  each 
other,  or  with  other  fubftances  ;  as,  for  inftance,  when 
copper  and  tin  are  combined  together,  or  iron  and  car- 
bone  in  the  formation  of  fteel,  the  utility  of  which  lat- 
ter, as  it  is  applied  for  cutting  inftruments,  depends  on 
its  hardnefs.  Metallic  fubftances,  in  compaMivg  their 
different  degrees  of  hardnefs,  have  been  divided  into 
eight  claffes,  which  are  arranged  in  the  following  order. 
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I  ft,    Iron  and  manganefe. 
2d,    Platina  and  nickel. 
3d,    Copper  and  bifmuth. 
4th,  Silver. 

5th,  Gold,  zinc,  and  tungften. 
6th,  Tin  and  cobalt. 
7th,  Lead  and  antimony. 
8  th,  Arfenic. 

Mercury  beitig  always  fluid  at  the  ordinary  tempeis- 
ture  of  the  atmofphere,  cannot  be  compared  with  re- 
gard to  this  property  ;  and  the  degree  of  hardnefs 
which  fome  of  the  other  met.ils  poffefs  has  not  been 
afcertained. 

8.  The  elafticity  of  metals  feems  to  follow  the  fameElallicitv. 
order  in  which  they  pofiefs  the  property  of  hardnefs. 

The  elafticity  of  fome  metals  can  be  increafed  in  the 
fame  way  as  their  hardnefs,  either  by  mechanical 
means,  as  by  hammering,  or  by  new  combinations.  ist'i 

9.  One  of  the  moll   important  phyfical   properties  of  Duililii)'. 
the  metals,  is  duflility.     By  this  is  meant  that  peculiar 
property  which  fome  metals  poffefs,  of  being  dratvn  out 

into  wire,  without  deftroying  or  diminilhing  the  cohc- 
five  power  of  their  particles.  Some  metals  poffefs  this 
property  in  a  great  degree,  while  others  are  entirely 
deprived  of  it  ;  and  fome  metals  are  extremely  ductile, 
while  they  poffefs  in  a  very  fmall  degree  another  pro- 
perty, namely  malleability.  Iron  is  one  of  the  moft 
duftile  metals,  but  is  much  lefs  malleable  than  many 
others.  ■ 

to.  Malleability  is  alfo  one  of  the  moft  valuable  jy[ji|'^j|^;_ 
properties  of  metallic  fubftances.  By  this  property  lity. 
they  can  be  reduced  to  any  form  or  ftiape  which  may 
be  wanted,  for  thofe  purpoles  to  which  they  are  to  be 
applied.  This  property  of  malleability  is  iuppoled  to 
depend  on  the  form  of  the  particles,  or  on  the  mode 
of  their  aggregation.  Thofe  metals  which  poffefs  this 
property  of  malleability  or  laminability,  feem  to  be 
compofed.  of  fmall  plates,  while  the  duflile  metals 
feem  to  have  their  particles  arranged  in  a  fibrous  form. 
When  metallic  fubftances  are  hammered,  they  be- 
come harder,  denfer,  and  more  elaftic,  which  is 
owing  to  their  particles  being  brought  into   clofer  con- 

II.  Tenacity  is  expreflive  of  the  power  of  cohefion Xcniicitv 
between  the  particles  of  metallic  fubftances.  Different 
metals  poffefs  this  property  in  very  different  degrees. 
The  method  %vhich  has  been  adopted  to  eftimate  the 
different  degrees  of  tenacity,  is  by  futpending  wires  of 
the  fame  diameter  of  the  different  metals  by  one  ex- 
tremity, and  attaching  weights  to  the  other,  till  the 
wires  are  broken.  Iron,  which  has  the  greateft  tena- 
city of  all  the  metals,  when  formed  into  wire,  y-  of  an 
inch  in  diameter,  will  fupport  a  weight  of  5001b.  with- 


ticles^       It    is  fourd  that  fome   of  the  metals  ian  be      out  breaking,  while   a  nire  of  lead  of  the  lame  diame- 


C  H     E     M 

Mctalf.    ter,  can  only  fupport  about  aplbs.     The  folIo\ving  is 
"""V"— '  the  order  of  the  duclile  metals,  according  to  the  degree 
of  their  tenacity. 

Iron, 

Copper, 

Flatina, 

Silver, 

Gold, 

Tin, 

Lead. 


tricit/. 


Oxidation 
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FufibiJity.        1 2,  Another    property  of   the    metals    is  fiifibility. 

When  they  are  expofed  to  a  fulhcient  degree  of  heat, 

they  melt,  and  are  reduced  to  the  Hate  of   liquidity. 

One  of  the  metals,  namely  mercury,  is  always  in  the 

fluid    Hate,  at  the  ordinary  temperature  of  the  atmo- 

fphere.     'J"he  different  metals  which  are    generally  in 

the  folid  ftate,  require  very  different  temperatures  for 

their  fufion.      Thus  lead  and  tin  require  comparatively 

a  lower  temperature  to  be  melted  ;  ivhile  gold  and  pla- 

tina  can  only  be  brought  to  the  llate  of  fufion,  by  the 

I  CIS       greatelf  degree  of  heat  that  can  be  applied. 

Conductors        1 3.  Metallic   fubliances  are  the    bell  conduftors  of 

of  caloric     caloric,  but  the  comparative  degrees  of  this  property 

and  elec.      have  not  been  afcertained.     They  are  alfo  found  to  be 

the  beft  conductors  of  electricity. 

14.  The  metals  -poffefs  fome  properties  in  com- 
mon with  other  fubftances,  as  tafte  and  fmell,  by 
which  fome  of  thera  are  peculiarly  diftinguirtied  ;  and 
in  being  fufceptible  of  cryllallization,  which  is  the 
cafe  with  fome,  or  of  being  volatilized,  as  happens  to 
others. 

15.  Eut    metallic    fubftances  are  not  only  of   vaft 
in  the  air.    importance  in  the  arts  of  civilized  life,  on  account  of 

the  properties  which  we  have  now  detailed,  which  be- 
long to  them  in  the  metallic  llate  ;  but  many  of  them 
are  not  lefs  valuable  in  thofe  changes  which  they  un- 
dergo by  new  combinations,  and  the  new  properties 
they  acquire,  in  confequence  of  thefe  changes.  One 
of  the  firll  and  moft  ordinary  changes  to  which  metal- 
lic fubftances  are  fubjefl,  is  their  combination  with 
oxygen.  This  is  called  in  chemical  language  oxidation. 
When  a  metal,  as,  for  inftance,  a  piece  of  iron,  is  ex- 
pofed to  the  air,  when  it  is  moift,  it  foon  undergoes  a 
remarkable  change.  It  lofes  its  metallic  luftre,  and 
the  furface  is  covered  with  a  brownilh  powder,  well 
known  by  the  name  of  riiji.  This  change  is  o^^^ng  to 
the  combination  of  oxygen  with  the  metal,  and  the 
ruft  of  the  metal  in  this  ftate  is  kilown  in  chemiftry  by 
the  name  of  oxide.  The  procefs  by  which  this  com- 
pound of  oxygen  and  a  metallic  fubftance  is  formetj,  is 
called  oxidation,  and  the  produtl  is  denominated  an 
151S  oxide. 
Fy  heat.  jg.  But  this  procefs  of  oxidation  is  effecfted  more  ra- 

pidly when  metals  are  expofed  to  the  atlion  of  heat ; 
and  indeed  many  metals  require  a  very  high  terapera- 
tiue  to  produce  the  combination,  while  it  cannot  be 
accomplilhed  in  others  by  the  greateft  degree  of  heat 
that  can  be  produced.  This  procefs  was  formerly  called 
calcination,  or  calcining  the  metal  ;  and  the  prcduft, 
now  denominated  an  oxide,  was  dillinguifticd  by  the 
name  of  calx  or  calces,  from  its  being  reduced  to  the 
ftate  of  powder,  in  the  fame  way  as  limellone,  by  burn- 
ing. 
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17.  Metals  differ  very  much  from  eacli  other  in  the    Metals, 
circumftances  in  which  this  oxidation   takes  place,  in  ^~~v— '  , 
the  temperature  wliich  is  nccelTary,  the  facility  of  the  ^,e'"''d 
combination,  the    proportions  of   oxygen  which  com-td  in^dif-*  ' 
bine,  and  the  force  of  aflinity  between  the  conftituent  t'crent  cir- 
parts  of  the  oxide.     Some  metals  are  oxidated  in  the  "^""''**"'=^'' 
lowert    temperature,  as,    for    inilanca,  iron  and    man- 
ganefe ;    %vhile  others   require  the    greateft    degree  of 
heat  that  can  be  applied.     Such  arc  iilver,  gold,  and 
platina. 

18.  The  facility  with  which  oxidation  takes   place  In  the  air. 
In  fome  metals   is  lb  great,   fuch  as  iron,  tin,  lead,  cop- 
per, and   manganei'e,  that   they  muft   be  completely  de- 
fended from  the  adion  of  oxygen  ;  but  in  gold  and  pla- 
tina, no    perceptible    change    is    obferved,    for   what- 

ever  length  of  time  they  are  expofed  to  the  atmo- 
fphere. 

19.  This  oxidation  and  the  quantity  of  oxygen  ab-Propo"on 
forbed  is  proportional  to  the  temperature.     There  are,  of  oxygen 
however,   many  metals  which  combine  with  a  determi-'l«tf""i- 
nate  proportion  of  oxygen  at  certain  temperatures,  and  "^'^" 
from  this  may  be  ellimated  the  quantity  of  oxidation 

from  the  degree  of  heat  which  has  been  applied.  The 
rapidity  of  the  oxidation  is  almoft  always  increafed  by 
the  elevation  of  temperature.  In  this  way  aflual  com- 
buftion  or  inflammation  is  produced.  Thus  filings  of 
metals  thro^sni  upon  a  body  in  the  ftate  of  ignition, 
give  out  brilliant  fparks  ;  and  fteel,  ftruck  upon  a  flint, 
burns  with  a  vivid  flame  in  the  air,  in  coiffequence  of 
the  great  heat  which  is  communicated  to  it  by  percuf- 
iion. 

20.  Metallic  fubftances  combine  with  very  different 
proportions  of  oxygen  ;  and  this  quantity  varies  ac- 
cordmg  to  the  manner  in  which  the  procefs  has  been 
conducted,  or  the  temperature  to  which  the  metal  has 
been  expofed. 

21.  In  thefe  different  ftates  and  conditions  of  oxida- i5i(4{ent 
tion,  different    phenomena  are    exhibited.      Sometimes  phenomena 
the  metal  becomes  red-hot  and  is  inflamed  ;  fometimes  °f  o'''<la- 
the  oxidation  takes  place  without  fulion,  or  does  not''""' 
combine  \vith  oxygen  till  after    it    has   been  melted  ; 
fomctimes  it  is  covered  with   a  brittle  cruft,  or  ivith  a 
fubftance  in  the  form  of  powder.    At  other  times  a  pel- 
licle, exhibiting    different  colours,    forms  on  the    fur- 
face  ;  but,  in  all  cafes,  the  metal  is  tarnithcd,  lofes  its 
brilliancy  and  its  colour,  and  affumes  another,  which 
announces  the  change  that  has  taken  place. 

11.   Another    difference  which  takes    place   among    .  '-^^-^ 

metals,  is  the  different  degrees  of  force  with  which  the  '^''''•!^"' 
ju  1  1       M-i      1  ,1  -    ,  .     atnnitKS. 

oxygen  adheres  to  the  metal.      1  he  knowledge  of  this, 

and  the  different  degrees  of  afiinity  between  oxvgen 
and  metallic  lubftances,  is  of  great  importance  in  many 
operations  and  chemical  refults. 

23.  During  the  fixation  of  oxyger>  in  metallic  fub-Caloric 
ftances,  it  is  ablbrbed  by  fome  in   its  folid  ftate,  and?ivenout 
gives  out  a  great  deal  of  caloric.      In  others  it  is  com-<'"'''''K  ^xi- 
blned,  without    giving    out  the   fame  quantity.     This"°"" 
proportion  of  caloric  given  out  correfponds  to  the  faci- 
lity with  which  oxides  part  with  their  oxygen,  or  are 
reduced  to  the  metallic  ftate.     Thofe  whirji  have  com- 
bined with  oxygen  with  the  greater  proportion  of  calo- 
ric, are  molt  eafily  reduced  ;  but  thofe,  on  the  contrary 
in  which  the  oxygen  has  been  deprived  of  its  caloric, 
are  reduced  to  the  metallic  ftate  by  a  great  addition  of 

caloric. 
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caloric,  and  the  greateft  number  of  oxides  require  the 
addition  of  fubftances  whofe  affinity  for  oxygen  is  greater 
than  that  of  the  metal. 

24.  Metallic  oxides  are  extremely  different  in  dif- 
ferent metals,  and  even  in  the  fame  metal,  according  to 
the  proportion  of  oxygen.  They  are,  however,  pof- 
feiTed  of  fome  common  properties.  They  are  all  in  the 
form  of  powder  or  earthy  fubftance,  or  fo  brittle  as  to 
be  eafily  reduced  to  this  ftate.  They  exhibit  every 
fliade  of  colour  from  pure  white  to  bro\vn  and  deep 
red,  and  they  are  heavier  than  the  metals  from  which 
tliey  have  been  obtained.  Some  oxides  are  revived, 
as  it  is  called,  or  are  reduced  to  the  metallic  ftate, 
merely  by  being  in  contaft  with  light  or  caloric.  Some 
require  the  addition  of  a  combuftible  fubftance  and  a 
high  temperature  •,  while  others  have  fo  ftrong  an  affini- 
ty for  oxygen,  that  they  cannot  be  deprived  of  it  by 
the  ftrongeft  heat,  but  become  fufible  in  the  fire,  and  af- 
ford a  glafl'y  matter  more  or  lefs  coloured,  and  even  ferve 
as  a  flux  to  the  earths.  Some  oxides  are  volatile,  but  the 
greateft  number  are  fixed.  Some  have  an  acrid  and 
cauftic  tafte,  are  more  or  lefs  foluble  in  water,  and 
even  poffefs  an  acid  quaUty  ;  others  are  infoluble  and 
inlipid. 

25.  Obferving  this  remarkable  change  produced  on 
metallic  fubftances  by  the  aflion  of  air  or  of  heat,  phi- 
lofophers  began  early  to  account  for  it.  According 
to  Beccher  and  Stahl,  the  founders  of  chemical  fcience, 
metals  are  compofed  of  earth  and  phlogifton,  and  the 
procefs  which  takes  place  during  the  calcination  of  a 
metal,  is  merely  depriving  it  of  its  phlogifton.  This 
doftrine,  which  had  undergone  various  modifications, 
from  the  difficulties  which  it  preftnted  in  accounting 
for  the  phenomena  of  the  calcination  of  metals,  was 
finally  overthrow™  by  the  celebrated  experiments  of 
Lavoifier.  In  one  of  thefe  experiments  he  introduced 
eight  ounces  of  tin  into  a  glafs  retort,  and  having  her- 
metically fealed  it,  after  pre^-ious  heating  to  expel 
fome  of  the  air,  it  was  accurately  weighed,  and  ex- 
pofed  to  heat.  The  tin  melted  ;  and  a  pellicle  ap- 
peared on  its  furface,  which  was  foon  converted  into  a 
gray  powder.  The  heat  was  continued  for  three  hours, 
but  no  farther  change  appeared  upon  the  metal. 
When  the  retort  was  cooled,  it  was  found  to  have  the 
fame  \veight  as  before  the  operation.  The  point  of 
the  retort  was  then  broken  off,  and  a  quantity  of  air 
Tuflied  in.  This  was  equal  to  I  o  grs.  w  hich  was  the 
additional  weight  acquired  by  the  retort.  The  whole 
of  the  metallic  fubftance  in  the  retort  was  10  grains 
heavier  than  when  it  was  introduced,  fo  that  be  con- 
cluded, that  the  10  grains  of  air  which  had  difappear- 
ed,  had  combined  with  the  metal,  and  caufed  its  in- 
creafe  of  weight.  The  inference  which  he  drew  from 
this  was,  that  the  calcination  of  metals  is  not  owing 
to  their  being  deprived  of  any  fubftance,  but  to  their 
combination  with  air,  and  with  the  oxygen  of  the  air ; 
for  it  was  found  by  future  experiments,  that  the  calcina- 
tion or  oxidation  of  metals  could  not  be  effefted  with- 
eut  oxygen  ;  and  when  it  took  place  in  a  given  quan- 
tity of  conmion  air,  it  was  only  the  oxygen  which  was 
abforbed. 

26.  But  as  a  ftill  farther  proof,  that  the  calcination 
of  metals  is  owing  to  the  abforption  of  oxygen,  they 
.are  reduced  by  thofe  fubftances  which  have  a  greater 


affinity  for  oxygen.  If  charcoal  in  powder  be  mixed  Mi^tals. 
with  a  metallic  calx  or  oxlde^  the  oxygen  combines  ^~~v~~" 
^vith  the  carbone  of  the  charcoal,  forming  carbonic 
acid,  and  the  oxide  is  reftored  to  the  metallic  ftate.  If 
this  procefs  be  performed  in  clofe  vefTels,  the  quantity 
of  oxygen  in  the  carbonic  acid,  correfponds  to  the 
quantity  which  was  abforbed  by  the  metal  during  cal- 
cination. 

27.  From    thefe  obfen'ations,    therefore,  it  appears 
that  metallic  fubftances  combine  with  oxygen  ;  and  it 
has  been  obferved,  that  not  only  different  metals  com- 
bine with  it  in  different  proportions,  but  the  fame  me- 
tal forms  compounds  of  one,  two,  and  fometimes  three       ,,jj 
different  portions.       No  combination    takes  place  be-  Metals 
tween  azote  or  hydrogen  and  metallic  fublf  ances  ;  but  combine 
fome  of  them  enter  into  combination  with  carbone,  phof-  ^^"'*  "''* 
phorus,  and    fulphur,  forming    carbiurets,   pholphurets,        ' 
and  fulphurets.      The   metals  alfo   combine  ^rith  the 

acids,  and  form  falts,  fome  of  which  are  of  the  utmoft 
importance,  not  only  in  chemiftry,  but  alfo  in  the  arts  of 
life.  They  alfo  enter  into  combination  with  each  other, 
forming  a  clafs  of  bodies  which  are  diftingiuflied  by  the 
name  of  alloys.  ijip 

28.  Metallic  fubftances  were  formerly  divided  intoDiviCon 
noble  ox  perfeBy  and  imperfeB  metals.      The  noble   or 
perfeft    metals    were    platina,    gold,    filver,    mercury  ; 

and  the  property  on  which  this  charafter  was  founded, 
was  that  of  their  being  fufceptlble  of  being  reduced  by 
being  expofed  to  heat.  The  other  metals  then  known, 
were  called  imperfeB  metals,  becaufe,  to  reduce  them 
to  the  metallic  ftate,  the  addition  of  fome  combuftible 
fubftance  was  found  to  be  neceffary.  They  were  alfo 
divided  into  metals  and  femimetnls.  Among  the  firft 
were  included  thofe  metals,  which  were  malleable  and 
duftile  ;  the  femimetals  comprehended  thofe  which  pof- 
feffed  neither  of  thefe  properties,  and  ■were  therefore 
confidered  as  lefs  perfeft.  Thefe  dlftiniftions,  however, 
are  now  neglefted,  becaufe  they  afford  no  well-found- 
ed or  juft  marks  of  difcrimination. 

29.  In  the  arrangement  of  the  metals  which  ive  pro- 
pofe  to  follo^v,  that  of  Fourcroy  is  adopted.  He  has  di- 
vided them  into  five  different  claffes,  according  to  their 
duilility,  and  the  proportions  of  oxygen  with  which 
they  combine,  or  the  facility  with  which  that  combina- 
tion takes  place.  In  the  firft  clafs  he  includes  thofe 
metals  which  are  brittle,  and  in  fome  of  their  combina- 
tions with  oxygen  have  acid  properties.     Thefe  are, 

Arfenic, 

Tungffen, 

Molybdena, 

Chromium, 

Columbium. 

The  fecond  clafs  comprehends  thofe  which  are  brittle, 
and  fimply  fufceptlble  of  oxidation.  Thefe  are  the 
foUovring  : 

Titanium, 

Uranium, 

Cobalt, 

Nickel, 

Manganefe, 

Bifmuth, 

Antimony, 

Tellurium. 

r.ie 
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Arfenic,    The  tliird  clafs  comprehends  thofe  metals  which  hsve 
&=•       fcane  degree  of  dudility,  which  are  only  two  in  num- 
•         ber,  viz. 

Mercury, 
Zinc. 

The  fourth  clafs,  which  confifts  of  three  metals,  includes 
fuch  as  are  duftile,  and  eafily  oxidated.     Thefe  are, 

Lead, 

Iron, 

Copper. 

The  fifth  clafs  is  compofed  of  three  metals,  *hich  are 
charafterized  by  being  very  duftile,  but  o.^idated  with 
great  difficulty.     Thefe  are, 

Silver, 
Gold, 
Platina. 

Natural  hi-      3°"  '^°  t^^**  preliminary  obfervations  we  have  only 
ftory.  to   add,  that  metallic   fubftances  are  found,  either  on 

the  furface  or  in  the  interior  of  the  globe,  and  either 
uncombined,  or  forming  compounds  with  different  fub- 
ftances. Some  metals,  as  gold  and  platina,  are  general- 
ly found  in  fmall  grains,  mixed  with  the  foil.  Thefe, 
as  well  as  the  matters  with  which  they  are  accom- 
panied, have  proceeded  from  the  decompofition  of  the 
more  folid  parts  of  the  globe.  But  metallic  fubftan- 
ces, which  are  met  ivith  in  greater  abundance,  exift  in 
the  interior  of  the  globe,  in  veins  iThich  traverfe  the 
other  flrata  of  the  earth  in  different  direftions.  The 
metals  mofl  commonly  found  in  veins  are,  lead,  copper, 
filver,  zinc,  mercury,  and  antimony.  Some  exitl  in 
detached  maffes. 

3 1 .  Metals,  as  they  exitf  in  the  earth,  are  either  in  a 
ftate  of  purity,  or  the  metallic  ftate,  when  they  are 
called  native  or  virgin  me/a/s  ;  or  combined  ^vi^h  each 
other,  when  they  are  faid  to  be  nlloijed.  They  are 
found  alio  combined  with  other  fubftances,  very  fre- 
quently with  fulphur  ;  when  they  are  faid  to  be  mine-- 
ralized  :  or,  they  are  combined  with  oxygen,  ^shen 
they  come  under  the  denomination  of  oxides  ;  or  tliey 
are  combined  with  acids  in  the  ftste  oi  falls. 

Sect.  I.  Of  ^kismc  and  its  Combinations. 

Hiftory.  '  •  ^'  would  appear  that  the  ancients  were  acquaint- 

ed Tvith  arfenic  in  its  ftate  of  combination  with  fulphur, 
which  is  a  reddifh-coloured  mineral,  and  ^vas  employ- 
ed by  them  in  painting ;  and  although  Theophrallus 
arranged  ii  among  metallic  ftones,  probably  on  account 
of  its  'veight,  it  \vas  not  kno^vn  to  poflTefs  a  metallic 
fubftance  till  the  middle  of  the  1 7th  century.  Para- 
celfus,  indeed,  who  lived  at  an  earlier  period,  is  faid 
to  have  known  it  in  the  metallic  ftate  ;  but  the  procefs 
of  obtdning  it  from  orpiment  and  arfenic,  was  only 
firft  defcribed  by  Schroeder  in  1 649.  Lemery  alfo 
publiihed  a  procefs  for  extracting  this  metal  in  1675. 
It  was  afterwards  fully  demonftrated  by  Brandt  in 
1733,  and  by  Macquer  in  1746,  that  arfenic  polfefTed 
peculiar  properties,  and  is  totally  diftiutl  from  all  other 
metals.  Thefe  fadts  were  farther  confirmed  by  IVIon- 
net  in  1773,  and  by  Bergman  in  1777. 
Found  iia-  ^-  Arfenic  is  frequently  found  native,  and  is  then 
tiye.  in  dark-coloured  maffes,  which  have    little  brilliantv, 
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and  exhibit  no  metallic  luftre,. except  at  the  fra^ure.  Arfenic, 
It  is  frequently  found  combined  with  other  metals.  In ,  "''-•  , 
this  ftate  it  is  combined  with  iron,  and  is  knoivn  by 
the  name  of  aifenical pyrites,  or  mifpickel.  One  of  the 
moft  frequent  combinations  of  arfenic  is  with  fulphur, 
of  which  there  are  two  principal  varieties ;  the  one  i* 
of  a  yellow  colour,  ^vell  kno»\n  under  the  name  of  or- 
piment, and  the  other  red,  called  realgar.  It  is  alio 
fometimes  found  in  the  ftate  of  white  oxide,  or  arfeni- 
ous  acid  ;  but  this  is  a  rare  occurrence.  ,,,, 

3.  In  whatever  ftate  arfenic  is  found,  it  can  eafily  Method  of 
be  detected,    by  throwing    a    little  of   it  on    burning  ^^^'y^^'K 
coals.      Th&  white  ftime  which  arifes,  and  the  garlic'       "*" 
fmell  which  is  exhaled,  are  fufficiently  characleriftic  of 

this  metal.  To  obtain  the  metal  from  its  oxide,  it  may 
be  mixed  ^vith  three  times  its  weight  of  black  flux. 
This  mixture  is  put  into  a  crucible,  to  which  another 
crucible  inverted  is  adapted.  They  are  then  to  be 
luted  together,  to  exclude  the  air.  Apply  heat  to  the 
lower  crucible  till  it  becomes  red,  defending  the  upper 
one  as  much  as  poffible  from  the  heat,  by  means  of  a 
plate  of  iron  or  copper,  through  which  the  lower  cru- 
cible palTes.  When  the  apparatus  has  cooled,  a  cruit 
of  metallic  arfenic  is  found  in  the  upper  crucible,  in 
the  form  of  cryftals.  This  being  detached  and  weigh- 
ed, fliows  the  quantity  of  pure  metal  in  the  mineral 
which  has  been  tried. 

In  the  humid  way,  Bergman  recommends  to  treat 
native  arfenic  by  dlffolving  it  in  four  parts  of  nitro- 
muriatic  acid,  concentrating  the  folution  by  evapora- 
tion, and  precipitating  the  muriate  of  arfenic  which  is 
formed,  by  means  of  ivater.  If  there  is  any  filver,  it 
is  firft  precipitated  in  the  form  of  an  infoluble  muriate, 
and  iron  is  fometimes  found  in  the  folution  precipitated 
by  water. 

The  fulphurets  of  arfenic  are  to  be  treated  by  muri-  ^ 

atic  acid,  adding  a  fmall  quantity  of  nitric  acid,  to  fe- 
parate  the  fulpliur.  The  oxide  of  arfenic  may  then 
be  precipitated  by  water.  The  pure  metal  may  be  ob- 
tained by  immerfing  a  plate  of  zinc  in  the  folution, 
having  previoufly  added  a  quantity  of  alcohol.  l^^^^■ 

4.  Arfenic  is  in  the  form  of  fmall  plates  of  a  blackifli P'opetties. 
gray,   brilliant,   and  metallic  colour,  with  conliderable 

luftre  where  there  is  a  frefli  frafture.  The  fpecific 
gravity  is  8.3  I .  It  is  extremely  brittle,  and  is  there- 
fore eafily  reduced  to  powder.  It  has  neither  fmell 
nor  perceptible  tafte  when  it  is  cold ;  but  when  it  is 
heated,  and  in  the  ftate  of  vapour,  it  is  remarkable  for 
a  ftrong  fetid  odour  of  garlic.  It  fublimes  before  it 
melts,  fo  that  its  tufing  point  is  not  known.  It  is  the 
moft  volatile  of  all  the  metals.  When  flo^vly  fublimed, 
it  cryftallizes  in  the  form  of  regular  tetrahedrons,  and 
fometimes  in  that  of  oftahedrons.  The  tetrahedron  is 
the  form  of  its  integrant  molecule.  ,-,- 

5.  When  arfenic  recently  prepared  is  expofed  to  the  Aiftion  of 
air,  it  is  foon  tarnifhed,  lofes  its  luftre,  becomes  at  firft  a'r- 
yello%viih,  and  then  paffes  to  a  black  colour.     It  lofes  at 

the  fame  time  its  hardnefs,  and  becomes  extremely  fri- 
able. When  it  is  heated  in  contaft  with  air,  or  if  it 
be  thrown  in  the  ftate  of  powder  on  burning  coals, 
it  burns  with  a  blue  flame,  and  exhaling  the  ftrong 
odour  of  garlic,  is  fublimed  in  the  form  of  a  white, 
acrid,  foluble  mafs,  which  has  been  called  the  wliite 
oxide  of  arfenic,  or  'white  arfenic.  By  this  latter  name 
it  is  well  known  in  the  ftiops.  To  this  oxide  of  arfe- 
4  I  nic. 
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nic,  becaufe  it  poITeffes  fome  acid  properties,  Fourcroy 
has  given  the  name  of  arfeniou;  acid.  This  acid  bears 
the  fume  relation  to  arlenic  acid  as  the  phofphorous  and 
fulpliurous  acids  do  to  pholphoric  and  fulphuric  acids. 

6.  This  oxide  or  acid  is  extremely  volatile.  When 
it  is  heated  in  clofe  veffels,  it  is  fublimed  in  tranfparcnt, 
regular  tetrahedrons.  It  is  extremely  acrid  and  cauftic, 
corroding  and  deftroying  the  organs  of  animals,  fo  that 
it  is  the  rhoft  violent  poiion  known.  The  fpecific  gra- 
vity is  between  4  and  5.  It  reddens  vegetable  blue^ 
and,  when  expofed  to  the  air,  it  is  covejed  with  a  llight 
efflorefcence. 

7.  The  arfenious  acid  is  decompofed  by  hydrogen, 
carbone,  phofphorus,  and  fulphur.  At  a  red  heat,  the 
hydrogen  and  carbone  combine  with  the  oxygen,  and 
reduce  it  to  the  metallic  Hate.  Phofphorus  and  ful- 
phur are  partly  converted  into  phofphoric  and  fulphu- 
ric acids,  and  partly  combine  with  the  arfenic,  forming 
a  pliofphuret  or  fulphuret  of  arfenic. 

8.  This  acid  is  very  foluble  in  water.  It  requires 
about  15  parts  of  boiling  water  for  its  folution,  from 
which  it  may  be  obtained  cryllallized  on  cooling,  or 
by  flow  evaporation.  The  cryltals  are  in  the  form  of 
regular  tetrahedrons.  The  folution  in  water  is  extreme. 
ly  acrid,  reddens  vegetable  blues,  combines  with  earthy 
bafes,  decompofes  the  alkaline  fulphurets,  and  affords 
ivith  them  a  yellow  precipitate  in  which  the  arfenic  re- 
turns to  the  metallic  itate.  The  component  parts  of 
arfenious  acid  are, 

Arfenic  75.2 
Oxygen  24.8  - 


1J38 
Arfenic 

acid. 


100. 0 


9.  Arfenic  combines  with  a  greater  proportion  of 
oxygen  ;  and  in  this  compound  it  fHll  exhibits  acid 
properties,  and  is  known  by  the  name  of  arfenic  aciJ. 
The  method  of  preparing  this  acid  and  its  properties 
have  already  been  defcribed,  in  the  chapter  on  acids  ; 
and  the  compounds  it  forms  with  the  alkalies  and 
earths,  have  been  particularly  detailed  in  the  chapters 
which  treat  of  thefe  fubftances. 

10.  Arfenic  does  not  decompofe  water.  It  may  be 
kept  for  any  length  of  time  under  water,  without  un- 
dergoing ally  change.  There  is  no  ailion  bet^veen  ar- 
fenic and  carbone  or  azote.  Arlenic,  however,  is  fo- 
luble in  hydrogen  gas,  to  which  it  communicates -a  fe- 

j  ^ ,-      tid  odour  and  a  poifonous  property. 

Phofutiuret.  1 5  •  Arfenic  enters  into  combination  with  phofpho- 
rus. When  equal  parts  of  phofphorus  and  arlenic  are 
di  Hilled  together  with  a  moderate  heat,  there  is  fu- 
blimed a  dark-coloured  brilliant  fubftance,  which  burns 
on  red-hot  coals,  with  a  mixed  odour  of  arfenic  and 
phofphorus.  This  is  the  phofphuret  of  arfenic,  which 
mufl  be  preferved  under  water.  This  compound  may 
be  formed  under  water  at  a  boiling  temperature  in  a 
matrafs.  As  the  phofphorus  melts,  it  combines  with 
the  arfenic.  The  properties  of  this  phofphuret  of  arfe- 
1540      '*''-  ^'i'^e  "ot  been  examined. 

SuJphuret.  12.  Arfenic  combines  readily  with  fulphur,  either  by 
fufion  01  by  fublimation.  The  refult  of  this  combina- 
tion is  a  yellow  or  red  mafs.  This  compound  of  fulphur 
and  arfenic,  which  is  a  fulphuret  of  arfenic,  is  found 
native.  The  red  is  known  by  the  name  of  realgar,  ani 
tie  yellow  by  that  of  orfiimen:. 
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13.  Arfenic  enters  Into  combination  mCi\  the  acids,    Arfenic, 
and  forms  with  them  peculiar  falts.     It  alfo  combines       ^^■ 
with  the  metals,  forming  alloy s.     The  following  is  the         '''"" 
order  of  the  affinities  of  arfenic  and  of  its  oxide,  as  they  Salts  and 
have  been  arranged  by  Bergman,  alloys. 

Arsenic.  Oxide  of  Arsenic.        Affio^ues. 


Nickel, 

Lime, 

Cobalt, 

Muriatic  acid. 

Copper, 

Oxalic, 

Iron, 

Stilphuric, 

Silver, 

Nitric, 

Tin, 

Tartaric, 

Gold, 

Pholphoric, 

Platina, 

Fluoric, 

Zinc, 

Saclaftic, 

Antimony, 

Succinic, 

Sulphur, 

Citric, 

Pholphorus. 

Laftic, 

Arfenic, 

Acetic, 

PruQic. 

14.  Arfenic,  in  the  metallic  ftate,  is  fcarcely  applied  ufes. 
to  any  ufe,  except  for  chemical  purpofes.  It  is  lome- 
times  alloyed  with  the  metals,  by  which  means  they  ac- 
quire new  properties.  In  the  ilate  of  white  o.xide,  it  is 
much  employed  in  the  artr.  It  has  even  been  exhibited 
as  an  internal  remedy  in  the  diieafes  of  cancer  and  inter- 
mittent fevers  ;  but  in  all  cales  this  terrible  poiloji  ought 
to  be  adminillered  with  the  greateil  caution.  To  coun- 
teraiSl  the  eftcds  of  arfenic,  when  it  has  been  accidental- 
ly taken  into  the  llomach,  one  of  the  bell  antidotes  is 
water  impregnated  with  fulphurated  hydrogen  gas,  or 
fome  of  the  alkaline  fulphurets  diffolved  in  water  *.        •  jr^„„, 

V.  p.  60. 
I.  Salts  of  Arfenic. 

I.  Sulphate  of  Arfenic. 

1544 
Concentrated  fulphuric  acid  has  no  aiE\ion  on  arfenic  Effert  oi' 
in    the   cold  ;    but  when  they  are  boiled  together,  an  '^"'pl>"r'C 
effervefcence  takes  place,  lulphurous  acid  gas  is  difen- 
gaged,  the  arfenic  is  oxidated,  and  falls  to  the  bottom 
in  the  Hate  of  white  powder.     According  to  Fourcroy, 
this  powder  retains    but  a    fmall    portion  of  fulphuric 
acid,  the  whole  of  which  Is  nearly  carried  off  by  wafh- 
Ing  with  water ;  nor  are  cryllals  obtained  from  the  fo- 
lution.    By  evaporation   the   white  oxide  of  arfenic  is 
precipitated,  and  fulphuric  acid  remains  pure  in  the  fo- 
lution.   There  is.no  ai5lioB  between  fulphurous  acid  and 
arfenic. 


2.  Nitrate  of  Arfenic. 


*545 


Concentrated  nitric  acid  produces  a  violent  aftion  Of  nitric, 
with  arfenic.  Nitrous  gas  is  difengaged,  and  towards 
the  end  of  the  proccfs,  azotic  gas.  The  arfenic  is 
converted  at  iirrt  into  the  white  oxide,  which,  with  a 
new  addition  of  acid,  paiTes  to  the  ttate  of  arfenic  acid  j 
and  when  a  great  quantity  of  nitric  acid  is  employed, 
with  the  aid  of  heat,  the  metal  is  inftantly  converted 
into  arfenic  acid.  There  remains  no  oxide  in  the  fo- 
lution, and  there  is  no  nitrate  of  arfenic  formed.  But, 
according  to  Bergman,  when  the  nitric  acid  is  diluted, 
it  difTolves  the  oxide,  and  affords  a  cryftallized  fait  like 
the  vrbite  oxide. 

3.  Muriate 


Tungflen, 


*  Fourcriy 
»■  P-7J- 
■«547. 
Oxyinuiia- 
tic  acid. 
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3.  Muriate  of  Arfenic. 

1.  Muriatic  acid  has  no  aiftion  on  arfenic  in  the 
cold  ;  but  when  they  are  boiled  together,  the  folution 
takes  place,  and  there  iS  difengaged  a  fetid  gas,  wliich 
feems  to  be  arfeniated  hydrogen  gas.  From  this  it 
appears,  that  muriatic  acid  enables  the  arfenic  to  de- 
compofe  water.  A  little  nitric  acid  added,  promotes 
the  folution  ;  and  this  folution,  heated  and  concentrat- 
ed at  firft  in  clofe  veflels,  is  entirely  fublimed  in  the 
form  of  a  thick  liquid,  which  was  formerly  called  butter 
of  arfenic.  'J'his  fait  is  decompofed  by  water  alone, 
which  precipitates  the  metal.  The  muriate  of  arfenic, 
therefore,  can  fcarcely  be  confidered  as  a  permanent 
fait  *. 

2.  When  arfenic  in  the  llate  of  powder  is  thrown 
into  oxymuriatic  acid  gas,  it  inrtantly  catches  fire, 
bums  with  a  very  brilliant  ivhite  flame,  and  is  con- 
verted into  white  oxide.  If  arfenic  be  added  to  liquid 
oxymuriatic  acid,  it  is  converted  into  arfenic  acid, 
while  the  acid  returns  to  the  Hate  of  muriatic  acid, 

4.  Fluate  of  Arfenic. 

Fluoric  acid  combines  with  the  white  oxide  of  arfe- 
ric,  and  affords  fraall  grains,  which  have  a  cryllalline 
form  J  but  their  properties  are  unknown. 

5.  Borate  of  Arfenic» 

Boracic  acid  alfo  combines  with  the  white  oxide  of 
srfenic,.  and  affords  a  fait  which  is  in  the  Itatc  of  white 
powder,  or  in  the  form  of  fmall  needles.  Their  pro- 
perties are  alfo  unknown. 

6.  Acetate  of  Arfenic. 

Acetic  acid  enters  into  combination  with  the  wliite 
oxide  of  arfenic,  and  forms  cryllals,  wliich  arc  only 
known  to  be  difficultly  foluble  in  water. 

7.  ©xalate  of  Arfenic. 

Oxalic  acid,  combined  with  arfenic,  affords  cryftals 
in  the  form  of  prifms.  Similar  cryftals  are  obtained  by 
the  combination  of  arfenic  -with  the  tartaric  acid. 

8.  Benzoate  of  Arfenic. 

Benzoic  acid  combines  with  the  ^vhite  oxide  of  ar- 
fenic, and  by  evaporating  the  folution,  plumofe  cry- 
ftals are  obtained.  This  fait  has  an  acid  and  acrid  tafte, 
is  Ibluble  in  water,  fublimes  with  a  moderate  heat, 
but  with  a  llrongcr  heat  is  decompofed,  and  is  not  pre- 
cipitated from  its  folutions  by  alkalies. 

Sect.  II.  OfTvsosTEn  and  its  Combinations. 

I.  The  name  of  tungflen  is  derived  from  a  white, 
tranfparent  mineral,  which  contains  this  metal  in  the 
ftate  of  acid  united  to  lime.  This  mineral  was  ana- 
lyzed by  Scheele  in  1781,  and  he  found  that  one  of 
its  component  parts  is  lime,  and  the  other  an  earthy. 
like  fubllance,  to  which  he  gave  the  name  of  tung/Iic 
tcia.  His  difcovery  was  confirmed  about  the  fame 
time  by  Bergman,  who  conjeftured  that  the  bafis  of 
the  acid  tnight  be  a  metallic  fubftance.  This  conjec- 
ture   was    verified   by  the    experiments   of   MelLeurs 
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D'Elhuyart,    two    Spanitli    chemilb,    who    difcoveredMoijibdci  a, 

the  fame  metal  in  the  mineral  tall  wo/frnm,  and  afcer-       ^'^' 

tained  fome    of   its  metallic  properties.      It  has  lince 

been   farther  examined  by  \'auquclin  and  Hvcht,  and 

by  Allen  and  Aikin  of  London.  1545 

2.  This   metallic  fubllance  has  been  only   found   inFou«dr.4- 
the  flate  of  acid  in  combination  with  lime,  iron,  man-"^'^- 
ganefe  and  lead.     When  it  is  combined  with  lime,  it 

is  the  tungflen  of  the  Swedes,  and  in  combination  with 

iron  it  is  called  wolfram.  'SS° 

3.  To  obtain  this  metal  from  the  acid,  it  is  mixed j|^'^^^°°^ 
with  charcoal    in  a  crucible,    and    expofed  to  a  vcryj^^ 
ftrong  heat.     By  this  procefs  the  metal  was  obtaiiied 

in  the  form  of  a  fmall  button  at  the  bottom  of  the  cru- 
cible, in  the  firlt  experiments  which  were  made  upon 
it  by  the  German  chemifls.  This  crumbled  to  pieces 
between  the  fingers ;  and  when  it  was  exapined  with 
a  magnifying  glafs,  it  was  found  to  confift>of  a  num- 
ber of  metallic  globules,  none  of  whifeh  were  larger 
than  a  pin  head.  ^.j, 

4.  The  colour  of  the  metal  is  a  deal  gray.     The  Properties;. 
fpecific  gravity  is  17.6,  or,  according,  to  others  17.22. 

It  is  one  of  the  hardeft  of  the  metals.  It  is  alfo  one 
of  the  moft  infufible,  requiring  a  temperature  of  170' 
Wedgwood.     It  cry ftallizes  on  cooling.  ...^ 

5.  When  it  is  heated  in  the  open  air,  it  is  readily  Acflion  o5 
converted  into  a  yellow  oxide,  which  afterward";,  by  alieat. 
ftronger  heat,  becomes  of  a  black  colour,  and  then  by 
combining  with  a  greater  proportion  of  oxygen,  it  af- 
fumes   the   charafter  of  an  acid,  namely  the   tunglUc 

acid,  whofe  properties  and  combinations  with  alkalies 

and  earths,  have  been  already  defcribed.  j, ,« 

6.  There  is  no  aiSion  between  tungften  and  azote,  Of  phof- 
hydrogen  or  carbone.     Tungflen   combines   with  phof- pHurus,  &c. 
phorus,  forming  a  phofphuret,  the  properties  of  which 

are  unknown.  It  alfo  combines  with  fulphur,  form- 
ing a  fulphuret  of  a  bluilh  black  colour,  and  which 
may  be  cryftallized.  There  is  no  aftion  between  this 
•inietal  and  fulphuric,  nitric,  or  muriatic  acids.  It  is 
only  afted  on  by  nltro-muriatic  acid  at  a  boiling  tem- 
perature, and  nitrous  gas  is  difengaged.  Nothing 
therefore  is  knov\Ti  of  the  combinations  of  tungften 
with  the  other  acids.  1554 

7.  This  metal  combines  with  the  other  metals,  and  Alloys, 
forms  alloys  with  them. 

8.  It  is  too  little  known,  and  has  been  proceed  in 
too  fmall  quantity,  to  be  able  to  afcertain  any  thing  of 
its  ufes  or  application. 


Sect.  III.  Of  MoLrtoENa  and  its  Combinations. 


tS5S 


I.  The  mineral  called  molybdena,  from  which  thisHiftory 
metal  is  extra£led,  was  analyzed  by  Scheele  in  1778. 
He  found  that  it  contained  fulphur,  and  a  fubftance 
which  he  difcovered  to  be  poffefTed  of  acid  properties. 
Previous  to  this  time,  this  mineral  had  been  confounded 
with  plumbago  or  black  lead,  which  it  refembles  in 
appearance.  The  acid  which  Scheele  obtained  from 
this  fubftance,  Bergman  conjeftured  was  a  metallic 
oxide.  Thefe  experiments  ^vere  repeated  by  Pelletier  ; 
and  he  proved  that  molybdena  was  a  peculiar  metal 
combined  with  fulphur,  and  that  in  all  the  different 
procefTes  the  fulphur  was  feparated,  and  the  metal  oxi- 
dated. The  metal  has  fince  been  called  molifl>dena, 
4  I  Z  and 
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and  the  mineral  from  vrhich  it  is  obtained  fiilphuret  of 
moltjhdcna. 

1.  Molybdena  has  never  been  found,  exifting  in  any 
other  but  in  the  rtate  of  fulphuret,  or  in  that  of  oxide. 
The  fulphuret  of  molybdena,  it  has  been  obferved,  was 
long  confounded  with  plumbago,  or  the  carburet  of  iron. 
It  has,  however,  a  lefs  greafy  feel,  more  brilliancy, 
and  inclining  more  to  a  blue  colour.  It  ftains  the 
fingers  lefs  than  carburet  of  iron,  and  leaves  a  bluifh 
trace  on  paper.  It  is  difficult  to  reduce  it  to  powder, 
01?  account  of  the  elafticity  of  the  plates  or  fcales  of 
which  it  Is  compofed.  The  iulphuret  of  molybdena, 
too,  becomes  eleftric  by  friftion.  When  the  fulphu- 
ret of  molybdena  is  treated  mth  the  blow-pipe,  it  ex- 
hales fulphur,  which  is  ^tefled  by  its  odour,  and  a 
white  vapour  which  is  condenfed  on  cold  bodies  in  the 
lorm  of  plates  or  cryflallized  needles,  of  a  yellowifli 
colour,  but  which  become  blue  by  the  contaft  of  the 
interior  ilame.  Molybdena  has  only  been  obtained  in 
black,  friable,  agglutinated  mafl'es,  which  have  fome 
metallic  brilliancy  }  and  when  broken,  exhibit  fmall 
round  grains,  of  a  grayifli  brilliant  appearance.  The 
fpecific  gravity  is  about  7,  and  it  is  extremely  infu- 
fible  ;  but  fmce  the  experiments  of  Dr  Hielm,  which 
were  made  in  1781,  this  metal  has  been  procured  in 
fuch  fmall  quantity,  that  its  charafteriftic  metallic 
properties  have  not  been  afcertained. 

3.  When  molybdena  is  expofed  to  a  high  tempera- 
ture in  contadl  with  air,  it  is  converted  into  a  white 
oxide,  which  fublimes  and  cryftallizes  in  the  form  of 
brilHant  needles.  This  oxide  has  acid  properties. 
When  it  is  heated  with  combuilible  bodies,  it  alTumes 
a  bluifti  colour,  with  little  brilliancy,  as  it  approaches 
to  the  metallic  ftate.  According  to  Mr  Hatcliet,  who 
made  a  fet  of  experiments  on  the  compound  of  this 
acid  with  lead,  the  molybdate  of  lead,  molybdena, 
when  it  is  not  in  the  metallic  ftate,  appears  to  fuffer 
four  degrees  of  oxigenation.  The  firfl  is  the  black 
oxide,  which  contains  the  fmalleft  proportion  of  oxy- 
gen. This  oxide  is  obtained  by  expofmg  to  heat  in  a 
crucible,  a  mixtiue  of  molybdic  acid  and  charcoal  in 
powder.  A  black  mafs  remains,  which  is  the  oxide. 
The  fecond  is  the  blue  o.xide,  which  may  be  obtained 
by  the  fame  procefs,  but  it  muft  not  be  continued  fo 
long.  The  tliird  is  the  green  oxide,  which  feems  to 
be  intermediate  between  an  oxide  and  acid.  Mr  Hat- 
chet propofes  to  call  it  mo/ybdous  acid.  The  fourth 
degree  of  oxidation  is  the  molybdic  acid  itfelf,  which 
has  at  firft  a  white  colour  ;  but  when  it  is  fufed  and 
fublimed,  is  converted  into  a  yellow  colour.  The 
properties  of  this  acid  and  fome  of  its  combinations 
have  been  already  defcribed  *. 

4.  Molybdena  combines  with  phofphorus ;  but  the 
properties  of  this  phefphuret  are  not  known.  It  alfo 
combines  readily  with  fulphur,  and  returns  to  the  ftate 
of  fulphuret  of  molybdena,  in  which  it  has  only  been 
found  native. 

5.  Molybdena  enters  into  combination  with  the 
acids,  forming  with  tliem  peculiar  falts. 

6.  The  alkalies  have  the  property  of  diffolving 
molybdena,  and  of  promoting  its  oxidation.  With  the 
affiftance  of  heat  the  alkalies  form  with  the  fulphuret 
of  molybdena,  an  alkaline  fulphuret  which  holds  the 
loetal  in  folution, 
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7.  Molybdena  enters  into  combination  with  the  me- Chromium, 
tals,  and  forms  alloys  with  them.  &<:• 

I.  Salts  of  Molybdena. 

1.  Sulphate  of  Molybdena. 

Sulphuric  acid,  with  the  affiftance  of  heat,  diflblves 
molybdic  acid,  and  affords  a  colourlefs  folution  ;  but 
when  it  is  cold,  it  becomes  of  a  deep  blue.  But 
neither  this  nor  any  other  of  the  falts  of  molybdena 
feem  difpofed  to  cryftallize. 

2.  Nitrate  of  Molybdena. 

Nitric  acid  converts  the  oxides  of  molybdena  into 
molybdic  acid,  by  giving  up  its  oxygen. 

3.  Muriate  of  Molybdena. 

Muriatic  acid,  when  boiled  with  the  oxide  of  mo- 
lybdena, affords  a  folution  of  a  deep  blue  colour,  and 
there  is  formed  a  blue  precipitate. 

4.  Fluate  of  Molybdena. 

Fluoric  acid  forms  a  compound  witli  the  oxides  of 
molybdena.  The  folution  is  of  a  greenifli  yellow  co- 
lour, when  it  is  hot  ;  but  when  it  is  evaporated  to  dry- 
nefs,  it  becomes  of  a  greenilh  blue. 

5.  Phofphate  of  Molybdena. 

The  oxide  of  molybdena  is  difTolved  by  phofpho- 
ric  acid,  with  the  alTiftance  of  heat,  and  a  folution  of 
a  blue  colour  is  obtained. 

6.  Acetate  of  Molybdena. 

7.  Oxalate  of  Molybdena. 

8.  Tartrate  of  Molybdena. 

9.  Benzoate  of  Molybdena. 

All  thefe  falts  in  folution  are  of  a  blue  coloiu',  and 
when  evaporated  to  drynefs,  afford  a  blue  powder. 
They  are  formed  by  digefting  the  feveral  acids  with 
the  oxides  of  molybdena. 

Sect.  IV.  Of  Chkomivm  and  its  Combinations, 

1.  This  metal  was  difcovered  by  Vauquelin  in  l797>Hifl'oiy^ 
in  a  mineral  called  the  red  lead  ore  of  Siberia.  This 
ore  had  been  formerly  analyzed  by  feveral  chemifts, 
and  even  by  Vauquelin  himfelf ;  but  their  refults  of  the 
nature  of  its  compofition  only  agreed,  that  lead  was 
one  of  its  conftituent  parts.  Vauquelin  by  his  laft  ana- 
lyfis  found  that  it  contained  lead,  combined  with  the 
new  acid,  of  which  the  bafis  is  a  metal.  ,, 

2.  The  procefs  which  he  followed  was  the  following  :  Analyfis  of 
He  boiled  one  part  of  the  red  lead-ore  of  Siberia  with  the  ore. 
two  of  carbonate  of  potafh,  in  200  parts  of  water.  The 
potafh  combined  vn\h.  the  new  acid,  while  the  carbo- 
nic acid  united  to  the  lead.  The  carbonate  of  lead 
precipitated  to  the  bottem  in  the  form  of  a  white  pow- 
der, and  the  new  fait  remained  in  folution.  By  adding 
nitric  acid,  the  new  fait  was  decompofed  ,  the  acid 
combining  with  the  potafti.  This  mineral  is  complete- 
ly diflblved  in  muriatic  acid.  The  folution  affmnes  a 
deep  green  colour,  and  by  evaporation  affords  muriate 
of  lead.  The  fine  green  colour  is  owing  to  the  oxide 
of  the  new  metal  having  been  deprived  of  part  of  its 
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oxygen  by  the  muriatic  acid,  and  being  thus  converted 
from  an  orange  red  to  a  green. 

3.  The  acid  which  is  obtained  by  the  firft  procefs, 
and  the  oxide  by  the  fecoiid,  being  itrongly  heated 
with  charcoal  in  a  crucible,  afforded  a  metal  different 
from  any  other  formerly  k.no«Ti.  To  this  metal  tlie 
name  of  chromium  was  given,  from  the  Greek  word 
;(;»4i^«,  on  account  of  the  remarkable  property  which  it 
poirelTcs  of  communicating  colour  to  all  its  faline  com- 
binations. 

4.  The  metal  which  ivas  obtained,  is  of  a  grayifh 
white  colour,  very  hard  and  brittle,  and  extremely  dif- 
ficult of  fufion  ;  but  the  fmall  quantity  which  has  been 
hitherto  obtained,  precludes  chemifts  from  afcertaining 
its  properties. 

5.  This  fubftance  has  been  found  in  four  different 
minerals,  exilUng  in  two  Hates ;  in  the  flate  of  green 
oxide,  combined  with  the  oxide  of  lead,  and  in  the 
fame  (late  in  the  emerald  ;  and  in  the  ftate  of  acid, 
combined  ^vith  the  oxide  of  lead  in  the  red  lead-ore  of 
Siberia,  and  alfo  in  the  fpinel  ruby.  It  has  alfo  been 
difcovered  in  the  ftate  of  chromic  acid,  combined  with 
iron,  forming  a  chromate  of  iron.  It  has  alfo  been, 
difcovered  in  France. 

6.  Chromium,  therefore,  combines  with  oxygen  in  two 
different  proportions  ■,  the  green  oxide,  and  the  yellow, 
or  the  chromic  acid.  It  is  this  acid  which  exills  in 
the  red  lead-ore.  When  it  is  feparated  from  the  lead, 
it  is  in  the  form  of  powder,  of  an  orange  yellow  colour, 
and  is  foluble  in  water.  Its  other  properties  have  been 
already  examined.  The  green  o.xide  is  prepared  by 
expofing  the  latter  to  heat  in  clofe  veffels.  The  chro- 
mic acid  is  partially  decompofed  j  part  of  the  oxygen 
is  driven  off,  and  the  green  o.xide  remains  behind. 
Another  oxide  alfo,  it  is  faid,  which  is  intermediate 
between  chromic  acid  and  the  green  oxide,  has  been 
obtained, 

7.  Little  is  known  of  the  aflion  of  acids  on  this  me- 
tal ;  but  in  the  few  experiments  which  have  been  made, 
it  appears,  that  it  undergoes  no  change  by  means  of 
fulphuric  and  muriatic  acids.  Nitric  acid  diftilled  up- 
on it  feveral  times  fucceffively,  changes  it  into  green 
oxide,  and  at  laft  into  chromic  acid.  The  fame  effeft 
is  produced  more  rapidly  by  means  of  the  nitromuriatic 
acid. 
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2.   Ill  the  analyfis  of  this  mineral,  Mr  Hatchet  dif-    Golum- 


Sect.  V.  Of  CoLVMtwM  and  iis  Combinations. 

I .  This  metal  was  difcovered  by  Mr  Hatchet,  in  the 
year  l  802,  in  a  mineral  which  he  found  in  the  Britifh 
Mufeum.  This  mineral  had  been  fent  along  with  fpe- 
cimens  of  iron  ores  from  Maffachufet*  in  America,  to 
Sir  Hans  Sloane,  in  whofe  catalogue  it  is  defcribed  as 
a  "  very  heavy  black  ftone,  with  golden  ftreaks." 
Thefe  ftreaks,  Mr  Hatchet  obferve* ,  proved  to  be  yel- 
low mica.  This  mineral  is  externally  of  a  dark-brown- 
ifli  gray  colour ;  internally  the  fame,  inclining  to  iron 
gray.  The  longitudinal  fradure  is  imperfeftly  lamel- 
lated  ;  the  crofs  fracture  ftiews  a  fine  grain.  The 
luftre  is  vitreous,  in  fome  parts  inclining  to  the  metal- 
lic. It  is  moderately  hard,  but  very  brittle.  The  co- 
lour of  the  powder  is  dark  chocolate  brown.  The  par- 
ticles are  not  attraftcd  by  the  magnet.  The  fpecific 
gravity  is  5-918. 


covered,  that  it  confifts  of  one  part  of  oxide  of  iron,  '''"""i  8cc, 
and  three  parts  of  a  white-coloured  fubftance,  which  ^  ' 
exhibited  the  properties  of  an  acid.  This  acid,  under  .\nalyfis. 
the  name  of  columbic  aciil,  witli  its  combinations  with 
the  alkalies  and  earths,  has  been  already  defcribed.  Ha- 
ving found  that  it  poffeiTed  properties  different  from  all 
other  acids,  and  alfo,  that  its  bafe  is  metallic,  he  gave 
to  the  metal  the  name  of  columbium.  In  the  attempts 
which  Mr  Hatchet  made  to  reduce  it  to  the  metallic 
ftate,  even  when  it  was  expofed  to  a  very  ftrong  heat 
with  charcoal,  the  oxide  was  only  found  in  the  ftate  of 
poivder,  of  a  black  colour.  From  thefe  experiments 
it  appeared,  that  this  metal  combines  with  o.xygen  in 
different  proportions,  and  thefe  oxides  are  diftinguilhed 
by  different  colours. 

5.  When  the  white  oxide  of  this  metal  was  added  to 
phofphoric  ajid  in  folution,  and  evaporated  to  drynefs, 
the  whole  was  put  into  a  crucible,  lined  with  charcoal, 
and  expofed  to  a  ftrong  heat  for  half  an  hour.  The 
inclofed  matter  had  affumed  a  dark  brown,  fpongy  3p>- 
pearance,  which  had  fome  refemblance  to  the  phoiphu- 
ret  of  titanium. 

4.  No  fulphuret  vvas  obtained  when  it  was  mixed  and 
diftilled  with  fulphur. 

5.  Columbium  conjbines  with  fome  of  the  acids, 
and  forms  falts,  although  few  of  thefe  have  been  ex^ 
amined. 

I.  Salts  of  Columbium. 


1.  Sulphate  of  Columbium. 

Boiling  fulphuric  acid  forms  a  tranfparent  colour- 
lefs  folution  with  columbic  acid.  When  water  is  added 
to  this  folution,  it  becomes  turbid,  affuming  a  milky 
appearance  ;  and  a  white  precipitate  is  gradually  de- 
pofited,  which  cracks  as  it  becomes  dry  upon  the  filter, 
and,  from  white,  it  changes  to  a  lavender  blue  colour  ; 
and,  when  completely  dry,  to  a  brownilh  gray.  It  is 
then  infoluble  in  water,  is  femitranfparent,  and  breaks 
with  a  vitreous  frafture.  This  precipitate  obtained  from 
the  fulphuric  Tjlution,  by  the  addition  of  water,  is  a 
fulphate  of  columbium. 

2.  Nitrate  of  Columbium. 

The  oxide  of  columbium  feems  to  be  perfeftly  info- 
luble, and  remains  unchanged  in  colour,  when  digefted 
in  boiling  concentrated  nitric  acid. 

3.  Muriate  of  Columbium. 

Columbic  acid,  when  recently  feparated  from  pot- 
afti,  is  foluble  in  boiling  muriatic  acid.  This  folution 
may  be  conCderably  diluted  vnth  water,  without  any 
change  being  produeed.  When  evaporated  to  drynefs, 
it  left  a  pale -yellow  fubftance,  infoluble  in  water,  and 
which  is  diffolvcd  with  great  dithculty,  when  it  is  again 
digefted  with  muriatic  aaid. 

4.   Phofphate  of  Columbium. 

A  few  drops  of  phofphoric  acid  being  added  to  a  part 
of  the  folution  of  columbium  in  concentrated  fulphuric 
acid,  at  the  end  of  about  1 2  hours  converted  the  whole 
into  a  white,  opaque,  ftiff  jelly,  which  was  infoluble 
in  water.     \Vh«n  a  fraall  quantity  of  phofphoric  acid 
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was  added  to  the  muriatic  folution  of  columbium,  in 
a  few  hours  a  white  flocculent  precipitate  was  form- 
ed *  (a> 

Sect.  VI.  Of  Titanium  and  its  Combinations. 

1.  This  metal  was  difcovered  in  1793  by  Klaproth. 
He  obtained  it  from  a  mineral  called  red  fchorl.  In 
this  mineral  he  found  the  oxide  of  a  metal  different 
from  any  other  then  known.     Previous    to  this  time, 

jndeed,  the  fame  oxide  had  been  difcovered  by  Mr 
Gregor,  in  a  black  fand  which  is  found  in  Menachan 
in  Cornwall.  To  this,  from  the  place,  he  gave  the 
name  of  menochine,  but  he  had  not  fucceeded  in  re- 
ducing it  to  the  metallic  ftate,  Klaproth  afterwards 
analyzed  the  menachanite  of  Mr  Gregor,  and  found  that 
it  was  precifely  the  fame  as  the  oxide  of  the  metal 
which  he  difcovered  in  red  fchorl.  To  this  metal 
he  gave  the  name  of  liinnium.  The  experiments 
of  Klaproth  were  afterwards  repeated  by  Vauquelin 
and  Hecht  in  1796.  His  refults  were  confirmed,  and 
they  alfo  fucceeded  in  reducing  a  fmall  quantity  of  the 
oxide  to  the  metallic  (late. 

2.  This  metal  has  been  found  only  in  the  ftate  of 


ftory.  oxide.     Red  fchorl  confifts  entirely  of  this  oxide.     It 

has    been    found    in  different    countries,    as  in  Spain, 
France,  and  Hungary.     This  oxide  is  difleminated  in 
the  fine  fpecimens  of  rock  cryllal,  which  are  broujfht 
from  Madagafcar,  cryllallized  in  long  brilliant  needles, 
the  form  of    the    primitive    cryftal    being    a  fix-fided 
prifm  with  two-fided  fummits  •,    that  of   the  molecule 
is  a  triangular  prifm,  with  right-angled  Ifofceles  bales. 
It  is  of  a  red  colour  of  different  fhades.     It  is  brittle, 
but  the  fragments  are  fo  hard  as  to  fcratch  glafs.     The 
Ipccific  gravity  is  from  4.180  to  4.246.    The  other  mi- 
neral, to  which  Klaproth  has  given  the  name  of  titamte, 
is  compofed  of  oxide  of  titanium,  filica  and  lime,  nearly 
J,,,      in  equal  proportions.     Its  fpecific  gravity  is  3.510. 
Aaalyfis  of      3-  Titanium    was    obtained    by    Vauquelin,    by  re- 
its  ore.        ducing  the  native  red  oxide.     He  mixed  together   100 
parts  of  this  oxide  with  50  of  calcined  borax,  and  jO 
of  charcoal,  formed  into  a  palle  ^vith  oil ;  and  expofed 
the  ivhole  to  the  heat  of  a  forge  raifed  to  166°  Wedg- 
-    wood.  .  By  this  procefs  he  obtained  a  dark-coloured, 


agglutinated  mafs,   having    a    brilliant  appearance  on  TiLmium, 
tfie  furface.  ^ S'C' 

4.  Titaniimi  obtained    in  this  way  is  of    a  reddlih         *  „ 
yellow  colour,  fcining  and  brilliant  on  the  furface,  and  propertiti. 
equally  brilliant  in  feme  of  its  internal  cavities.     Its 

other  properties,  as  it  has  been  only  procured  hi  very 
fhiall  quantity,  have  not  been  determined.  j   . 

5.  Titanium  feems  to  bfe  one  of  the  moft  infufible  ■\ciionof 
metals  Known.     When  the  red    oxide    is    expofed   to  heat, 
heat  in  a  crucible,  it  lofes  its  luftre.     By  the  adlion 

of  the  blow-pipe  it  is  deprived  of  its  tranfparence,  and 
becomes  of  a  grayifh  white  colour.  On  charcoal  it 
becomes  Itill  more  opaque,  and  of  a  (late  gray.  The 
artificial  carbonate  of  titanium,  expofed  to  heat  in  a 
crucible,  lofes  (%%•  of  its  weight,  becomes  yellow, 
and,  as  it  cools,  refumes  its  white  colour.  g 

6.  Titanium  enters  into  combination  with  phofpho-  phBlphuret.- 
rus,   and  forms  with  it  a  phofphuret.     This  was  pre- 
pared   by  Mr  Chenevix,    by  expofiiig    a    mixture    of 
phofphate  of  titanium,  charcoal,  and  a  little  borax,  in 

a  crucible,  to  a  very  Itrong  heat.  The  phoiphuret 
which  he  obtained  was  in  the  form  of  a  metallic  but- 
ton, of  a  pale  white  colour,  brittle  and  granular,  and 
infufible  by  the  aftion  of  the  blow-pipe.  Titanium 
has  not  been  combined  with  fulphur.  j  g^ 

7.  This    metal    enters    into    combination    with   the  Affinities. 
acids,    and    forms    falts  with  them.     The  affinities  of 

the  oxides  of  titanium,  as  they  have  been  afcertained 
by  Lampadius,  arc  in  the  following  order, 

Gallic  acid, 

Phofphoric, 

Arlenic, 

Oxalic, 

Sulphuric, 

Muriatic,  \  A««,l, 

Nitric,  Cbim. 

Acetic  f.  xxvi.  91. 

8.  In  the  CKperlments    which  were  made  by  Vau-AlJoy* 
quelin  and  Hecht,    to  combine    titanium    with  other 
metals,  they  did  not  fucceed  with  filver,  copper,  lead, 

or  arfenic  j  but  they  formed  an  infufible  alloy  with 
iron,  of  a  gray  colour,  interfperfed  with  yellow-co- 
loured, fhining  particles. 

I.  Salts 


(a)  Another  metal  has  been  more  lately  announced  by  Ekeberg,  which,  in  fome  of  its  properties,  feems  to  re- 
ferable columbium.  He  obtained  this  metal  from  two  minerals ;  to  one  of  which  he  gave  the  name  of  tanlalite, 
^vhich  is  of  a  blackiih  gray  colour,  with  fome  metallic  luftre,  and  fome  appearance  of  cryftallization.  This  mi- 
neral is  very  hard  ;  the  fpecific  gravity  is  7.953.  When  reduced  to  powder,  it  is  of  a  brownifh  gray  colour, 
and  is  not  attrafted  by  the  magnet.  To  the  other  mineral  he  gave  the  name  of  yttrotantalite.  It  was  found  in 
fmall  infulated  mafTes,  in  veins  of  feldfpar,  and  black  mica.  The  fradure  of  this  mineral  is  granular,  of  a  gray 
metallic  appearance,  and  may  be  fcratched,  although  with  difficulty,  with  a  knife.  It  is  not  attrafted  by  the 
magnet.  The  fpecific  gravity  is  5.13.  From  thefe  minerals  this  chemift  extrafted  a  fubftance,  which  he  con- 
cluded to  be  a  peculiar  metal  in  the  ftate  of  oxide,  having  the  appearance  of  a  white  powder.  The  following 
are  the  properties  ^vhich  he  afcertained. 

I .  It  is  not  foluble  in  any  of  the  acids.  2.  The  alkalies  attraft  and  diffolve  a  confiderable  quantity  of  this 
fubftance,  which  may  afterwards  be  precipitated  by  means  of  the  acids.  3.  The  whole  oxide  of  this  metal  un- 
dergoes no  change  of  colour  by  the  aftion  of  heat.  4.  Its  fpecific  gravity  when  it  has  been  expofed  to  a  red 
heat  is  6.5.  5.  It  fufes  with  phofphate  of  foda,  and  borax,  without  communicating  to  them  any  colour.  6.  The 
oxide  of  this  metal,  heated  with  charcoal  powder,  is  reduced  to  the  metallic  ftate,  exhibits  a  brilliant  frafture,  of  ^  ^^^  ^^ 
a  dark  gray  colour.  7.  It  is  again  converted  into  a  white  powder  by  the  adion  of  the  acids.  The  other  pro-  ^^;^  ' 
ferties  of  this  fubftance  have  not  been  detailed  *.     To  this  metal  Ekeberg  has  given  the  name  of  tanialium.  jiij;.  ^  ,j «. 
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I.  Salts  of  Titanium. 

1.  Sulphate  of  Titanium. 

According  to  the  experiments  of  Klaproth,  fulphu- 
rlc  acid  has  no  aflion  on  the  native  red  oxide  of  ti- 
tanium from  Hungary  :  but  this  acid  is  found  to  dil- 
folve  the  carbonate  of  titanium  with  effervefcence  ;  and 
when  tliis  folution  is  evaporated,  the  red  oxide  is  con- 
verted into  a  white,  opaque,  gelatinous  mafs.  This 
was  the  refult  of  Klaproth's  experiment.  In  thofe  of 
Vauquelin  and  Hecht,  fulphuric  acid  being  boiled 
with  carbonate  of  titanium,  affumed  a  milky  appear- 
ance, and  there  were  formed  white,  light  flakes,  which 
were  diffolved  by  a  ftronger  heat ;  the  fluid  became 
tranfparent,  but  did  not  afford  cryftals. 

2.  Nitrate  of  Titanium. 

Nitric  acid  has  fcarcely  any  perceptible  aftion  on 
titanium,  but  it  combines  with  the  carbonate,  and 
forms  a  tranlparent  folution,  which  afiumes  an  oily  ap- 
pearance in  the  air,  and  aifords  tranfparent  cryftals  in 
the  form  of  elongated  rhombs,  having  the  oppoiite 
angles  truncated,  lo  as  to  reprefent  hexagonal  tables. 
But  according  to  Vauquelin  and  Hecht,  when  they 
heated  a  mixture  of  nitric  acid  with  carbonate  of  ti- 
tanium, nitrous  gas  was  difengaged,  and  the  liquid  re- 
mained milky.  Sugar  added  to  the  mixture  caufes  a 
precipitate  of  the  oxide,  of  a  whiter  colour  than  the 
carbonate  5  and  if  the  nitric  acid  be  employed  diluted, 
the  oxide  of  titanium  is  diffolved,  but  the  folution  be- 
comes turbid  by  means  of  heat,  and  thus  the  addition 
of  caloric  oppofes  the  combination  of  this  oxide  with 
nitric  acid,  by  oxidating  it  in  a  higher  degree  than 
what  is  foluble  in  this  acid. 

3.  Muriate  of  Titanium. 

The  carbonate  of  titanium  is  foluble  in  muriatic 
acid  ;  and  according  to  Klaproth,  the  folution  affords  a 
yellowirti,  tranfparent  jelly,  which  contains  numerous 
tranfparent,  cubic  cryllals.  Vauquelin  and  Hecht 
found,  that  the  carbonate  of  titanium  is  diflolved  with 
effervefcence  in  concentrated  muriatic  acid  ;  and  the 
iolution  affumes  a  deep  yellow  colour,  ^vhen  it  rs  made 
without  the  alTiftancc  of  heat.  When  it  ^vas  heated, 
it  was  reduced  to  a  flaky  mafs,  which  was  neither  re- 
diffolved  by  water,  nor  by  ne^v  additions  of  the  acid. 
A  fimllar  folution  which  was  not  heated  remained 
tranfparent  ;  but  when  this  folution  was  expofed  to  a 
temperature  of  about  170°,  it  was  converted  into  a 
yellow,  tranfparent  jelly,  of  an  aoid  and  very  aftrin- 
gent  tafte,  which,  by  cooling,  depofited  a  great  num- 
ber of  fmall  cryftals  which  eftlorefced  in  the  air. 
When  this  folution  was  boiled,  oxymuriatic  acid  gas 
was  difengaged,  the  oxide  was  precipitated,  and  is  no 
longer  foluble  in  muriatic  acid,  till  it  is  boiled  for  a 
long  time  with  nitric  acid  •,  from  which  it  appears, 
that  the  oxide  of  titanium  muft  have  a  great  proportion 
ef  oxygen,,  to  combine  with  muriatic  acid,  and  in  this 
ftate  it  can  only  combine  with  it  in  the  cold,  becaafe 
when  it  is  expofed  to  heat,  the  acid  carries  off  a  por- 
tion of  its  oxygen,  which  renders  if  infoluble.  'l"he 
oxide  of  titanium,  feparated  from  muriatic  acid  by  the 
aftion  of  the  blo^t-pipe,  affumes  a  beautiful  oranfe- 
yellovv  colour.. 
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4.  Carbonate  of  Titanium. 


Uranium , 


One  part  of  the  red  oxide    of   titanium,    and  five     ,,g. 
parts  of  carbonate  of  potaih,  expofed  to  a  red  heat  in  prcpaia- 
a  crucible,  were  ioon  fufcd,    and  formed  a  folid  mafs  tiou. 
of  a  ^vhitilh  gray  colour,  with  fmall  needle-form  cry- 
ftals on  the  furface.     When  this  was  reduced   to  pow- 
der, and  waflied  with  warm  water,  there   was  depofit- 
ed a  light  white  powder,  which  was  found  to  be  car- 
bonate of  titanium.     The  arfenic  and  phofphoric  acids 
caufe  a  white  precipitate  of  the  oxide  of  titanium  from 
its  folution  in  acids.     A  fimilar  precipitate  is  produced 
by  oxalic  and  tartaric  acids  j  but   it  is  inftantly  re-dif-  ' 

folved,  and  the  folution  recovers  its  tranfparency.  „ 

The  oxide  of  titanium  is  precipitated  from  it?  folu- Salts  otti- 
tion  in  acids  ;  i.  By  carbonate  of  potafti,  in  the  formtanium  de« 
of  a  white  flaky  matter,  and  by  ammonia  in  the  fame'^'^n'pof'^''' 
way.  2.  Prufliate  of  potafli  caufes  a  copious  precipi- 
tate of  a  mixed  colour  of  green  and  brown.  3.  Infu- 
fion  of  nut-galls  produces  a  very  voluminous  precipi- 
tate,  of  a  reddilh  bro-\vn  colour ;  and  if  the  folutioTi 
be  not  too  much  diluted  with  water,  it  coagulates  like 
biood.  A  rod  of  tin  introduced  into  a  fmall  bottle, 
with  a  folution  of  this  oxide  in  muriatic  acid,  caufed 
in  a  few  minutes  a  pale  role  colour,  in  that  part  of  the 
folution  near  the  rod.  This  colour  foon  changed  to  a 
beautiful  ruby.  A  rod  of  zjnc  firft  produced  a  violet 
colour,  and  afterwards  that  of  indigo.  4.  Sulphuret 
of  ammonia  combined  with  this  folution,  produced  a 
pale  green  colour,  and  a  precipitate  of  ^  bluifli 
green. 


Sect.  VH.  O/Ukaniuu  anti  iu  Combination t. 
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1.  This  metal  was  difcovered   by  Klaproth   in  the  Difcovcry, 
year  1789.     It   was   then  announced   as  a  metal  more 
difficult  to   be   reduced  than  manganefe,  externally  of 

a  gray  colour,  and  internally  of  a  clear  brown,  of  con- 
fiderable  luftre,  and  middling  hardnefs  ;  that  it  might 
be  fcratched  and  filed,  and  that  its  oxide  gives  a  deep 
orange  colour  to  porcelain.  1587 

2.  It  has  been  obtained  from   three   different   mine- ^^""^*' "^ ' 
rals.     The  firft  is  in  the  ftate  of  fulphuret,  of  a  black-    '*'^' 

ifti  colour,  and  of  a  ftiining  fracture,  and  foraetimes 
lamellated.  This  has  been  called  pitch  blende.  The 
fpecific  gravity  is  from  6.37  to  7.50.  In  this  ftate  it 
is  fometimes  combined  with  iron  and  fulphurated  lead. 
The  uranium  is  in  the  metallic  ftate.  'Jhe  fecond  ore 
from  which  this  metal  is  obtained,  is  the  native  oxide 
of  uranium.  It  is  always  in  the  ftate  of  yellow  pow- 
der, on  the  furface  of  the  fulphuret.  The  fpecific; 
gravity  Is  3.24.  When  it  is  of  a  pure  yellow  colour, 
it  is  then  a  pure  oxide.  The  third  ore  of  the  metal  is 
the  native  carbonate  of  uranium.  Of  this  there  are 
two  diftlnfl  varieties,  the  one  of  a  pale  green,  and 
fometimes  of  a  filvery  white  colour.  This  contains 
but  a  fmall  quantity  of  the  oxide  of  copper,  and  is 
very  rare.  The  other  is  of  a  ftiining  deep  green,, 
which  is  the  green  mica  or  glimmer  of  mineralogifts. 
Klaproth  fuppofed  that  it  contain«l  an  oxide  of  uras-^ 
nium,  mixed  with  the  oxide  of  copper;  but  it  has 
been  fince  difcovered  to  have  carbonic  acid  in  its 
compofition.  It  is  cryftallizcd  in  fmall  fquare  plates, 
and  fometlme?,  though  rarely,  va  complete  oitahe- 
drons. 

3.  Tla 
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3.  The  procefs  by  which  Klaproth  reduced  this  me- 
tal, is  the  following.  He  mixed  the  yellow  oxide  of 
uranium,  precipitated  from  its  foluticms  by  an  alkali, 
with  linfeed  oil,  in  the  form  of  a  palle,  and  this  being 
expofed  to  a  ftrong  heat,  there  remained  a  black 
powder,  which  had  lolt  rather  more  than  one-fourth 
of  its  weight.  It  was  then  expofed  to  the  heat  of  a 
porcelain  furnace,  in  a  clofe  crucible,  and  the  oxide 
^vas  afterwards  found  in  a  coherent  mafs,  but  friable 
under  the  fingers,  and  reduced  to  a  black  fliining 
powder.  It  decompofed  nitric  acid  with  effervefcence. 
This  black  powder  covered  with  calcined  borax,  was 
for  the  fecond  time  expofed  to  a  ftill  ftronger  heat,  by 
which  a  metallic  mafs  was  obtained,  confifting  of  very 
fmal]  globules  adhering  together. 

4.  The  colour  of  uranium  is  of  a  dark  gray,  and 
internally  of  a  pale  brown.  It  has  little  brilliancy,  on 
account  of  the  fpongy  mafs,  in  which  ftate  it  was  ob- 
tained. It  may  be  fcratched  with  a  knife,  and  is  ex- 
tremely infufible.     The  fpecific  gravity  is  6.440. 

5.  When  uranium  is  expofed  to  a  red  heat  in  the 
opefi  air,  or  when  it  is  afted  on  by  the  blowpipe,  it 
undergoes  no  change.  The  yellow  oxide  of  uranium 
does  not  melt.  It  acquires  a  brownifli  gray  colour 
when  it  is  long  heated  in  the  air,  but  it  has  not  been 
afcertained  whether  it  gains  or  lofes  oxygen. 

6.  The  oxide  of  uranium  is  reduced  by  means  of 
charcoal,  when  It  is  expofed  to  heat.  Little  is  known 
of  the  combination  of  uranium  with  phofphorus ;  but 
when  the  oxide  was  treated  with  blood,  and  a  llrong 
heat  applied,  an  acrid  bitter  mafs  was  obtained,  which 
was  fuppofed  to  owe  its  fufibility  to  the  phofphorus 
which  it  contained. 

7.  Uranium  has  not  been  artificially  combined  ^vith 
fulphur,  but  it  is  not  improbable  that  fuch  a  combination 
might  take  place,  fince  it  is  found  native  in  this  itate. 
Of  the  alloys  of  uranium  with  other  metals  nothing  is 
yet  known. 

I.  Salts  of  Uranium. 

I .  Sulphate  of  Uranium. 

The  yellow  oxide  of  uranium  is  readily  dilTolved  in 
dilute*  fulphuric  acid ;  and  the  folution  affords,  by 
evaporation,  a  fait  of  a  yellow  colour,  in  the  form  of 
fmall  prifms.  This  fulphate  of  uranium  is  different 
from  all  other  metallic  falts  yet  known,  in  colour,  form, 
and  other  properties. 

2.  Nitrate  of  Uranium. 

Nitric  acid  difTolves  with  equal  facility  the  oxide  of 
uranium.  The  folution  being  {lowly  evaporated, 
yields  large  cryftaLs  in  regular  hexagonal  tables,  of  a 
yellowifh    green   colour.       The  cryftals  of   nitrate  of 


s 

TRY. 

uraniui 

Ti  are   the    mod   beautiful    of   all  the  metallic    Cobalt, 

falts. 

&c. 

3.  Muriate  of  Uranium. 

Muriatic  acid  alfo  difTolves  the  oxide  of  uranium, 
and  furnifhes  fmall  yellowifli  cryftals,  which  are  deli- 
quefcent  in  the  air. 

4.  Fluate  of  Uranium. 

Fluoric  acid  combines  with  the  oxide  of  uranium,  and 
forms  ^vith  it  a  cryftallized  fait,  which  is  not  altered 
by  expolure  to  the  air. 

5.  Phofphate  of  Uranium. 

Phofphoric  acid  enters  into  combination  with  the  ox- 
ide of  uranium,  and  forms  with  it  yellowiih  white  flakes, 
which  are  very  little  foluble  in  water. 

6.  Arfeniate  of  Uranium. 

Arfenic  acid  may  be  combined  with  uranium,  by 
decompofing  the  nitrate  by  means  of  an  alkali.  A  pre- 
cipitate is  obtained  of  a  yellowiQi  powder,  which  is  the 
arfsniate  of  uranium. 

7.  Molybdate  of  Uranium. 

In  the  fame  way  molybdate  of  uranium  may  be 
obtained  by  adding  a  folution  of  molybdate  of  potafli 
to  the  nitrate  of  uranium.  It  is  obtained  in  the  form 
of  powder. 

8.  Acetate  of  Uranium. 

The  oxide  of  uranium  is  foluble  In  concentrated  ace- 
tic  acid,  with  the  afTiftance  of  heat ;  and  beautiful  yel- 
low cryftals  are  obtained,  in  the  form  of  long,  ilender, 
tranfparent,  four-fided  prifms,  terminated  by  four-fided 
pyramids. 

The  folutions  of  the  oxide  of  uranium  in  acids  are  Decompofi- 
precipitated  by  the  alkaline  fulphurets,  of  a  brownifli  ticn  of  the 
yellow,  and  their  furface  is  covered  at-the  fame  time  falts  of  u. 
with  a  gray  metallic  pellicle.     The  fixed  alkalies  pre-'^"'""'" 
cipitate  from  their  folutions  an  oxide  of  uranium,  of  an 
orange  yellow  colour  j  ammonia  occafions  a  precipitate 
of  a  bright  yellow  ;  and  the  alkaline  carbonates  throw 
do^vn  a  carbonate  of   uraniimi    of   a   \vhiti)h    yellow, 
which  is  rediilblved  in  an  excefs  of  alkali.  The  infufion 
of  nut-galls  thrown  into  one  of  thefe   folutions,  the  ex- 
cefs of  whofe  acid  has  been  taken  up  by  an  alkali,  pro- 
duces a  chocolate  brown  precipitate.     Zinc,  iron,  and 
tin,  introduced  into  thefe  folutions,  produce  no  change 
of  colour,  either  in  the  cold  or  by  heat. 


Sect.  VIII.  Of  Cobalt  and  its  Combinations. 


I/;?? 


I,  The  mineral  called  cobalt  or  cobolt,  (b)  feems  tOHijiorv, 

have 


(b)  The  following  curious  information  from  Beckmann,  with  regard  to  the  difcovery  of  this  mineral  will,  we 
doubt  not,  prove  interefting  to  the  reader.  "  About  the  end  of  the  1 5th  century,  cobalt  appears  to  have  been  dug  up 
in  great  quantity  in  the  mines  on  the  borders  of  Saxony  and  Bohemia,  difcovered  not  long  before  that  period. 
As  it  was  not  known  at  firft  to  what  ufe  it  could  be  applied,  it  was  thro^vn  afide  as  a  ufelefs  mineral.  The 
miners  had  an  averfion  to  it,  not  only  becaufe  it  gave  them  much  fruitlefs  labour,  bat  becaufe  it  often  proved  pre- 
judicial to  their  health  by  the  arfenical  particles  with  which  it  was  combined  ;  and  it  appears  even  that  the  raineralo- 
gical  name  cobalt  then  firft  took  Its  rife.  At  any  rate,  I  have  never  met_  \\ith  it  before  the  beginning  of  the 
fixteenth  century  j  and  Mathefius  and  Agricola  feem  to  have  firft  ufed  It  in  thei;  writings.     Frifch  derives  it 

from 
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■  Coljalt,  Lave  been  firft  employed  to  give  a  blue  colour  to  glafs 
S'c.  after  the  middle  of  the  1 6th  century;  but  it  was  not 
till  about  the  year  1732,  that  cobalt  was  diftinguilli- 
cd  as  a  peculiar  metal  by  Brandt,  a  Swedilh  chemill, 
who  extrafted  it  from  its  ore,  and  examined  I'ome  of 
its  properties.  In  1761  Lehman  gave  a  particular  ac- 
count of  the  nature  and  properties  of  this  fubllance  ; 
but  his  refearches  were  chiefly  limited  to  the  mineral 
in  the  (late  of  ore.  Bergman  afterwards  examined 
tliis  metal,  and  pointed  out  the  difference  between  it 
and  aickel,  manganefe,  and  iron.  The  nature  of  it  has 
been  more  lately  inveftigated  by  Taffaert  and  Thenard, 
and  forae  other  French  clicmifts. 

2.  Cobalt  has  never  been  found  in  nature  in  a  ftate 
of  purity.  It  is  either  alloyed  with  arfenic,  both  me- 
tals being  in  the  metallic  ftate  ;  or  it  h  combined  with 
fulphur  and  arfenic,  or  in  the  ftate  of  oxide,  or  form- 
ing a  fait  with  arfenic  acid.  I.  In  the  firft  ftate,  when 
it  is  alloyed  with  arfenic,  it  is  of  a  gray  or  whitifti  ap- 
pearance, with  fome  degree  of  brilliancy.  The  fpeci- 
fic  gravity  Is  7.72.  It  is  fometimes  cryftallized  in  cubes, 
or  odlahedrons.  When  fmall  fragments  of  this  mine- 
ral are  expofed  to  the  aftion  of  the  blow-pipe,  or  even 
to  the  flame  of  a  candle,  they  give  out  a  garlic  fmell. 
2.  The  combination  of  fulphur  and  arfenic  with  cobalt 
is  denominated  grtii/  coba/t  ore.  The  fpecific  gravity 
is  from  6.33  to  6.45.  The  ftrufture  is  lamellated,  and 
when  it  is  heated,  it  emits  no  garlic  fmell.  It  cryftal- 
lizes  in  oftahedrons,  dodecahedrons,  and  fome  other 
forms  refembling  the  iulphuret  of  iron,  with  which  it 
IS  frequently  combined.  3.  The  third  fpecies  of  co- 
balt ore.  Is  the  oxide.  It  Is  found  in  black,  friable 
malTes,  or  In  the  ftate  of  a  black  efflorefcence,  which  foils 
the  fingers.  ■  This  is  a  pure  oxide  of  cobalt.  4.  The 
fourth  fpecies  Is  the  arfenlate  of  cobalt,  which  has  been 
diftinguilhed  by  the  names  oi  Jlowers  of  coba/t,  coba/t 
b/oom.  It  Is  of  a  peach-bloflbm  colour,  lometlmes  in 
the  ftate  of  efflorefcence,  fometimes  In  the  form  of  fmall 
needles  of  a  deep  colour,  which  remains  even  after  they 
are  reduced  to  powder,  and  fometimes  In  four-fided 
prifms  terminated  by  two-fided  fummits.  When  it  is 
placed  on  hot  coals,  It  gives  out  a  ftrong  garlic  fmell, 
lofes  its  colour,  and  becomes  black. 

3.  To  procure  the  pure  metal  from  the  ores  of  co- 
balt, the  oxide  In  the  ftate  of  black  powder,  after  be- 
ing roafted,  Is  mixed  with  three  times  its  own  weight 
of  black  flux  and  a  little  common  fait,  put  into  a  cru- 
cible lined  with  charcoal,  and  expofed  to  a  forge  heat. 
When  the  fufion  is  completed,  the  crucible  Is  to  be 
nightly  agitated,  to  coUeft  together  the  metallic  glo- 
bules into  one  jnafs.     Sometimes  two  metallic  buttons 
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are  found  under  the  vitreous  fcorite.     The  cobalt  oc-    Colnli, 
cuples  the  upper  part,  and  the  bifmuth  being   lieavieft, ,     "^''' 
is    loweft.       In  this  ftate  the  cobalt   is  ahnoft  always         ' 
combined  with    a  fmall  portion  of  arfenic,    nickel,  or 
iron.     But  if  the  cryftallired  gray  oxide  of  cobalt  has 
been    employed,  the  metal  is  obtained  very   pure,  by 
the  above  procefs  ;  and  when  the  ore  is  rich,  it  yields 
from  60  to  80  per  cent. 

By  a  different  procels,  cobalt  may  be  obtained  in 
the  metallic  ftate,  which  confifts  in  treating  the  ore 
with  nitric  acid,  which  oxidates  and  diflblves  both  the 
cobalt  and  the  iron.  Thefe  oxides  are  precipitated 
by  carbonate  of  foda,  and  well  waflied  with  water. 
They  may  be  feparated  by  means  of  nitric  acid,  which 
diffolves  the  oxide  of  cobalt,  without  touching  that  of 
the  Iron.  ic^^r, 

4.  Cobalt  is  of  a  gray  colour,  inclining  to  red,  andP''op<^"i'« 
of  a  very  fine  granulated  texture.  It  is  very  brittle,  °'  '■"bait. 
fo  that  it  is  eafily  reduced  to  a  fine  powder,  which  is 

of  a  gray  colour,  and  with  fittle  brilliancy,  The  fpeci- 
fic gravity,  according  to  Bergman,  is  7.700  ;  accord- 
ing to  others,  It  is  from  7.81 1  to  8.5384.  ,.g- 

5.  Cobalt  is  one  of  the  moft  infufible  metals,  requir- Aiflion  of 
ing  a  temperature  equal  to   130°  Wedgwood.     It  be- '"^*'- 
comes  red  before   it  melts.     When  it  is  (lowly  cooled, 

and  by  pouring  out  a  part  of  the  fluid  when  it  becomes 
folld  at  the  edges,  the  cavity  is  found  liofd  with  prii- 
matic  cryftals.  The  fame  cryftallizatlon  may  be  effeifl- 
ed  by  Inclining  the  crucible  at  the  moment  the  furface 


becomes  folid. 
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6.  When  cobalt  Is  expofed  to  a  red  heat  in  an  open  0.via.it»on. 
veffel.  It  firft  lofes  its  colour  and  its  brilliancy,  becomes 
of  a  deep  gray  colour,  and  then  palTes  to  a  black,  or 
an  intenfe  blue.  With  a  ftill  more  violent  heat,  this 
laft  oxide  melts  Into  a  bluilh  black  glafs.  It  appears, 
from  the  experiments  of  Thenard,  that  cobalt  combines 
with  different  proportions  of  oxygen,  forming  different 
oxides.  When  a  folution  of  cobalt  In  r^clds  is  preci- 
pitated by  an  alkali,  the  pre.ipitate  which  is  fonned 
is  firl^  of  a  lilach  colour  ;  and  with  an  excefs  of  bafe  It 
becomes  fuccelTively  blue  and  olive,  and  at  laft  by  dry- 
ing It  becomes  entirely  black.  Thefe  different  chan- 
ges depend  on  the  different  proportions  of  oxygen  with 
which  It  combines. 

He  precipitated  a  folution  of  cobalt  by  pure  potafli. 
The  oxide  collefted  on  a  filter,  was  blue,  and  when  ex- 
pofed to  the  air  It  became  of  an  olive  colour  ;  and  when 
walhed  with  oxymuriatic  acid.  It  changed  from  green 
to  broivn,  and  from  this  fliade  to  the  deepeft  black. 
The  black  oxide  diffolved  with  effervefcence  in  muria- 
tic acid ;  oxymuriatic  acid  gas  was  emitted  in  great 
4  K  abundance, 


from  the  Bohemian  word  ko^v,  which  fignifies  metal ;  but  the  conjefture  that  it  ivas  formed  from  coba/us,  which 
was  the  name  of  a  fpirit  that,  according  to  the  fuperftitious  notions  of  the  times,  haunted  mines,  deftroyed  the 
4abours  of  the  miners,  and  often  gave  them  a  great  deal  of  unneceffary  trouble,  is  more  probable  ;  and  there  is 
reafon  to  think  that  the  latter  is  borrowed  from  the  Greek,  The  miners,  perhaps,  gave  this  name  to  the  mineral 
out  of  joke,  becaufe  it  thwarted  them  as  much  as  the  fuppofed  fpirit,  by  exciting  lalfe  hopes,  and  rendering  their 
labour  often  frultlefs.  It  was  once  cuftomary,  therefore,  to  introduce  into  the  church  fervice  a  prayer  that  God 
would  preferve  miners  and  their  works  from  kobo/ls  and  fpirits." 

"  Mathefius,  In  his  tenth  fermon,  p.  501,  where  he  fpeaks  of  the  cadmia  fojji/i.!,  fays:  *  Ye  miners  call  It 
kobo/t ;  the  Germans  call  the  black  devil  and  the  old  devil's  whores  and  hags  old  and  black  kobe/,  which  by  their 
witchcraft  do  injury  to  people  and  to  their  cattle.' — Whether  the  devil,  therefore,  and  his  hags  gave  this  name 
.to  cobalt,  or  cobalt  gave  its  name  to  witches,  It  is  a  polfonous  and  noxious  metal." 
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abundance,  and  ^vhen  the  muriatic  acid  was  concen- 
trated, the  folutlon  was  of  a  green  colour,  which  in  the 
fpace  of  24  l:c;urs  became  purple.  When  the  acid  was 
diluted,  it  became  inftantiy  red.  The  oxide  is  foluble 
in  fulphuric  and  nitric  acids,  and  the  folution  is  of  a  red 
colour,  accompanied  with  the  evolution  of  bubbles, 
which  feem  to  be. oxygen  gas. 

The  browii  and  coloured  oxides  produce  with  ful- 
phuric, nitric,  and  muriatic  acids,  fimilar  effects  with 
the  black  oxide.  With  muriatic  acid  they  both  give 
out  oxymuriatic  acid,  and  form  a  folution  of  a  green 
colour,  which  in  time  pafies  to  a  purple  •,  or,  if  the  acid 
be  diluted  with  water,  it  becomes  inflantly  red.  The 
olive-coloui-ed  oxide  is  prepared  by  pouring  potafh  into 
a  folution  of  cobalt.  There  is  formed  a  blue  precipi- 
tate, which  expofed  to  the  air  becomes  green.  If  this 
oxide  be  treated  with  diluted  muriatic  acid,  oxymuria- 
tic acid  is  obtained  with  a  flight  degree  of  heat,  and 
the  folution  becomes  more  and  more  red,  as  this  acid 
is  difengaged  ;  fo  that  the  blue  oxide  combines  with  the 
o.xygen  of  the  air. 

The  blue  oxide  of  cobalt,  Thenard  thinks,  is  moll 
conveniently  obtained  by  calcining  the  black  oxide  for 
half  an  hour  in  a  cherry-red  heat.  It  afTumes  a  blue 
colour,  by  being  deprived  of  part  of  its  oxygen.  This 
oxide  diffolves  in  acids,  -without  the  difengagement  of 
any  gas.  Its  folution  in  concentrated  muriatic  acid  is 
green,  but  if  the  acid  be  diluted  with  water,  it  is  red. 
Thenard  concludes  from  his  experiments,  that  there  are 
four  diffei-ent  oxides  of  cobalt  ;  the  blue,  the  olive,  the 
brown,  and  the  black  5  although  he  fuppofes  that  the 
brown  may  be  a  mixture  of  the  olive  and  black  oxides  *. 

7.  There  is  no  action  between  azote,  hydrogen,  or 
carbone,  and  cobalt. 

8.  Phofphorus  enters  into  combination  with  cobalt, 
by  projecting  bits  of  phofphorus  on  fraall  pieces  of  co- 
balt, red  hot,  in  a  crucible.  The  metal  is  inflantly 
fufed,  and  it  abforbs  about  Vr  °^  ^^  weight  of  phofpho- 
rus. A  crull  is  formed  at  the  lame  time  on  the  fur- 
face,  of  a  violet-red  colour.  This  phofphuret  of  co- 
balt has  a  metallic  luftre,  is  of  a  whiter  colour  than 
the  metal  itfelf,  and  is  more  brittle.  It  lofes  its  bril- 
liancy in  the  air  ;  and  by  the  action  of  the  blow-pipe, 
phofphorus  is  difengaged  from  the  metallic  globule, 
and  inflames  on  the  furface.  There  remains  behind  a 
vitreous  globule  of  a  deep  blue  colour. 

9.  Sulphur  combines  with  difficulty  with  cobalt, 
but  the  compound  may  be  formed  by  the  aid  of  the 
alkalies.  This  metal  is  foluble  in  the  alkaline  fulphu- 
rets,  and  the  refult  is  a  fulphuret  of  cobalt,  of  a  yel- 
lowiih  white  colour,  wtiich  is  only  decompofed  by  means 
of  the  acids. 

10.  Cobalt  enters  into  combination  with  the  acids, 
and  forms  falts.  It  forms  alloys  alfo  with  moil  of  the 
metals.  The  order  of  the  affinities  of  cobalt  and  its 
oxides,  ijccording  to  Bergman,  is  the  following  : 


COBAI.T. 

O.xiDE  of  Cobalt. 

Iron, 

Nickel, 

Arfenic, 

Copper, 

Gold, 

Platina, 

Oxalic  acid, 

Muriatic, 

Sulphuric, 

Tartaric, 

Nitric, 

Phofphoric, 

Cobalt, 

Tin, 
Antimony, 

Zinc, 

Phofphorus, 

Sulphur. 


Oxide  of  Cobalt, 

Fluoric, 

iiaclaftic. 

Succinic, 

Citric, 

Lactic, 

Acetic, 

Arfenic, 

Boracic, 

Pruflic, 

Carbonic. 
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1.  Concentrated  and  boiling   fulphuric  acid    is    de- Prepara- 
compoled  by  cobalt,  with  the   evolution   of  fulphurous  t'O". 
acid  gas.      A  thick,  grayifli  mafs,  inclining   to   red,  is 
formed.     Water  diifolves   the    fulphate  of  cobalt,  and 
affords  a  grayilh-coloured  liquid. 

2.  The  fulphate  of  cobalt  cryllallixes  in  fmall  nee- 
dles, or  in  four-iided    rhomboidal    prilms,    terminated       z6c4 
by  two-fided  fumrails.      It  is  of  a  reddifli  colour,  and  Proptities, 
is  foluble  in   24  parts  of  water.      It   is   decompofed  by 

heat,  and  there  remains  behind  the  black  oxide  of  co- 
balt. By  the  action  of  the  blow-pipe  it  fwells  up 
with  effer\'efcence.  The  alkalies  alio  decompofe  it, 
by  precipitating  a  reddifli  yellow  oxide.  One  hun- 
dred parts  of  cobalt  fumifli  140  parts  of  this  precipi- 
tate by  pure  alkalies  ;  but  when  the  precipitation  is  ef- 
fected by  means  of  the  alkaline  carbonates,  160  parts 
are  obtained. 

2.  Nitrate  of  Cobalt. 

1^05 

1.  Nitric  acid  combines  with  cobalt,    with    the  af-  Prepar.i- 
fiftance  of  a  moderate  heat.      Nitrous  gas  is  difengaged,  tion. 
the    metal  is  oxidated,    and    is  diffolved    in  the  acid. 

The  folution  is  of  a  flefli-red  colour,  but  -vvhen  it  is 
concentrated,  of  a  broivn  colour.  By  evaporation  it 
affords  fmall  reddifh-coloured  prilmatic  cryltals,  which 
are  deliqueiccnt  in  the  air,  and  which  being  placed  on 
red-hot  burning  coals,  fnell  up,  and  are  decompofed, 
leaving  behind  a  deep  red  oxide.  ^^^^ 

2.  It   is  by   the   precipitation  of  this  fait,  that  theEname,?. 
oxide  of  cobalt  is   obtained  for  the  purpofe  of  enamels, 

and  for  giving  a  colour  to  porcelain.  When  the  ox- 
ide is  precipitated  by  means  of  an  alkali,  it  is  re-dif- 
folved  when  the  alkali  is  added  in  excefs. 

3.   Nitrate  of  Ammonia  and  Cobalt. 

This  triple  fait  was  formed  by  Thenard  by  adding 
to  a  folution  of  cobalt  in  nitric  acid,  ammonia  in  ex- 
cefs. No  precipitate  is  obtained.  This  folution  be- 
ing filtered  and  evaporated  to  drynefs,  and  the  reiidue 
being  diffolved  in  \vater,  and  again  evaporated,  yield- 
ed, on  cooling,  regular  cubic  cryltals  of  a  red  colour, 
and  of  a  pungent  tafte.  They  were  not  changed  by 
cxpofure  to  atraofpheric  air.  Being  calcined  in  a  cru- 
cible, they  burned  like  nitrate  of  ammonia,  with  a  vi- 
vid, yellowilh  white  flame.  The  refidue  was  a  black 
lubllance,  which  had  all  the  properties  of  cobalt. 
The  folution  of  this  fait  in  water  is  not  precipitated  by 
any  of  the  alkalies  or  earths.  It  is  flill  more  readily 
decompofed  by  fulphurated  hydrogen,  or  the  hydro- 
fulphiu-els.     When  it  is  boiled  with  potafli,  ammonia 

is 


ifioS 
Sympathe- 
tic ink. 


1609 
Theorie?. 


1610 
Another 
Jirocefs. 


CHEMISTRY. 

Is  dlfengageJ  ;  tlie  oxide  of  cobalt  is  precipitated,  and 
a  nitrate  of  potalli  is  formed  *. 


bines  with  the  oxide,  by  mixing  a  folutlon  of  nitrate 
of  cobrilt  with  a  folution  of  borax. 


4.  Muriate  of  Cobalt. 

1.  Muriatic  acid  has  no  eflecl  on  cobalt  in  the  cold  ; 
but  a  fmall  quantity  is  diffolvcd  w\{[\  the  adillance  of 
heat.  But  the  black  oxide  of  cobalt  is  readily  diiTolv- 
cd  in  muriatic  acid.  The  folution  is  accompanied  vvith 
etfervelcence,  and  the  di'engagement  of  oxymuriatic 
acid  gas.  When  this  folution  is  concentrated  by  eva- 
poration, it  becomes  of  a  fine  green  colour,  which 
changes  to  red  ^vhen  it  is  diluted  with  water.  By 
farther  evaporation  it  is  cryftallized,  and  affords  Iraall 
deliquefcent  cryftals  of  muriate  of  cobalt  in  the  form 
of  needles. 

2.  When  thefe  cryftals  are  diflblved  in  water,  and 
fo  diluted  that  the  iohition  is  nearly  colourlefs,  cha- 
rafters  marked  with  it  on  paper  difappear  entirely ; 
but  when  heated,  alTume  a  fine  green  colour.  This 
folution  ^vas  one  of  the  firll  knoivn  iympathetic  inks. 
In  making  experiments  with  this  folution,  the  charac- 
ters are  written  on  paper,  or,  that  the  experiment  may 
be  more  amufing,  a  landfcape  is  drawn  ivith  a  pen- 
cil, reprefenting  the  verdure  of  fummer  on  a  winter 
fcene.  Thofe  parts  of  the  pidure  in  which  the  fym- 
pathetic  ink  has  been  ufed,  are  invifible  in  the  cold  ; 
but  when  it  is  moderately  heated,  they  become  of  a 
fine  green  colour,  changing  from  the  ^vinter  to  the 
fummer  fcene.  When  it  is  removed  to  the  cold,  the 
colour  again  difappears,  and  if  too  much  heat  be  not 
applied,  tlie  fame  change  may  be  frequently  repeated. 
When  too  much  heated,  the  blue  colour  is  converted 
to  a  brown,  which  becomes  permanent. 

^.  Various  theories  have  been  propofed  to  account 
for  this  remarkable  change.  According  to  fome,  it 
is  owing  to  the  nioifture  of  the  atmofphere  being  ab- 
forbed  that  the  colour  difappears  ;  and  when  this  is 
driven  off  by  heat,  it  is  rellored.  But  to  this  opinion 
it  has  been  objefled,  that  the  fame  effeft  is  produced, 
when  paper,  on  which  charafters  have  been  written 
with  this  folution,  is  entirely  excluded  from  the  at- 
mofphere, by  being  introduced  into  clofe  veflels.  Ac- 
cording to  others,  the  fympathetic  effeft  of  this  folu- 
tion depends  on  the  iron  which  is  combined  %vith  the 
cobalt.  Some  fuppofe  that  the  concentration  of  the 
folution,  which  takes  place  by  the  aftion  of  heat,  is 
the  caufe  of  the  appearance  of  the  colour  ;  and  its  di- 
lution, by  abforbing  moifture  from  the  atmofphere, 
the  caufe  of  its  dilappearance  ;  while  others  are  of 
opinion  that  it  is  partially  deprived  of  its  oxygen  by 
being  heated,  and  abforbs  it  again  in  the  cold,  when 
the  colour  vanilhes. 

This  fympathetic  ink  may  be  eafily  prepared,  by 
dilTolving  the  zaffre  of  commerce  in  nitro-rauriatic 
acid. 

5.  Fluate  of  Cobalt. 

Fluoric  acid  diflblves  tlie  oxide  of  cobalt,  and  forms 
■with  it  a  yello\v-coloured.  gelatinous  folution  ;  or,  by 
careful  evaporation,  it  affords  cryftals,  which  are  fluate 
of  cobalt. 

■-  6.  Borate  of  Cobalt. 

Boracic  acid  has  no  aftion  on  cobalt  j  but  it  com- 


7.  Phofphate  of  Cobalt. 

Phofphoric  acid  diffolves  the  oxide  of  cobalt,  and 
forms  with  it  a  reddilh-coloured  turbid  folution, 
which  affords  a  precipitate  when  the  acid  is  fatu- 
rated. 

8.  Carbonate  of  Cobalt. 

This  fait  is  formed  by  precipitating  cobalt  from  Its 
folutions  in  acids,  by  means  of  alkaline  carbonates. 
One  hundred  parts  of  cobalt,  which  afford  only  1 40 
of  precipitate  by  means  of  the  pure  alkalies,  yield 
160  parts,  when  the  precipitate  is  effeiled  by  carbo- 
nate ot  foda. 

9.  Arfeniate  of  Cobalt. 

Tills  fait  is  formed  by  combining  the  nitrate  of  co- 
balt with  the  arfeniate  of  potaih  or  of  foda.  It  Is  fome- 
tlmes  found  native,  and  it  exhibits  the  deepeft  and  molt 
beautiful  red  of  all  the  ialts  of  cobalt. 


10.  Tungftate  of  Cobalt. 
Molybdate  of  Cobalt 
Chroraate  of  Cobalt. 


1 1. 

12. 


I 


Molybdate  of  Cobalt.  •  ,,  i 

'  '  >  unknown. 

13.  Columbate  of  Cobalt.  J 

1 4.  Acetate  of  Cobalt. 

This  fait  is  readily  formed,  by  dilTolving  the  oxide 
of  cobalt  in  acetic  acid.  It  does  not  yield  cryftals  by 
evaporating,  but  is  deliquefcent  in  the  air.  It  affumes 
a  blue  colour  when  it  is  heated,  but  is  red  in  the 
cold,  i"o  that  it  forms  a  fympathetic  ink, 

15.  Oxalate  of  Cobalt. 

This  fait  may  be  formed  by  precipitating  the  oxide 
of  cobalt  from  its  folution  in  acids,  by  means  of  oxalic 
acid.  This  precipitate,  when  it  is  dried,  is  in  the 
form  of  a  red  powder,  which  is  iniolublc  in  water,  but 
may  be  di'Jolved  in  excels  of  oxalic  acid,  and  crylfal- 
lized. 

16.  Tartrate  of  Cobalt. 

The  oxide  of  cobalt  is  folublc  in  tartaric  acid,  and 
forms  a  red-coloured  folution,  which  affords  cryllals 
by  evaporation. 

II.  AiSion  of  Alkalies,  Earths,  and  Salts.  , 

1.  The  alkalies  have  no  aftion  whatever  on  cobalt  j  Alkalies, 
but  when  the  oxides  are  fufpended  in  water,  they  fe- 
parate  them  from  other  matters.  ifiu 

2.  Some  of  the  earths,  but  particularly  filica,  enters  Earths, 
into  combination  with  the  oxide  of  cobalt   and  the  fix- 
ed alkalies,  and  forms  a  lieautiful  blue-coloured  glals. 

The  quantity  of  oxide  muft  be  fmall,  othcrwife  the 
glafs  will  appear  nearly  black  and  opaque,  on  account 
of  the  intenfity  of  the  colour.  ,g 

3.  Some  of  the  neutral  falts  expofed  to  a  high  tempe- Salts, 
rature  along  with  cobalt  burn  with  a  perceptible  tlame. 

It  is  by  this  means  tliat  the  oxide  is  prepared  for  the 
purpofe  of  enamels  and  colouring  porcelain. 

The  hyperoxymuriate  of  potalli,  with  one-third  of 
Its  weight  of  cobalt  in  powder,  detonates  by  percuf- 
fion, 

4  K  2  Cobalt 
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Cobalt  is  fcaicely  at  all  employed  in  the  metallic 
ftate.  "iajfre  is  ufed  for  coarfe  enamels  and  pottery 
ware.  Tlie  purer  oxides  of  cobalt  are  chofen  for  the  pur- 
pofe  of  colouring  porcelain.  A%ure  is  a  vitreous  blue  in 
the  (late  of  fine  powder,  which  is  prepared  for  fimilar  pur- 
pofes.  ZatBre  is  fufed  along  with  filica  and  an  alkali, 
and  thus  forms  a  deep  blue  glafs,  which  is  known  by 
-  _  the  name  ol  /mail.  This  is  reduced  to  a  powder,  and 
mixed  with  a  great  quantity  of  water.  The  firft  por- 
tion which  precipitates  is  called  coarfe  a-zure.  Four 
difterent  quantities  are  feparated  in  this  way.  The 
lalt,  which  is  the  fineft,  is  called  azure  of  four 
fires. 

Sect.  IX.   O/Nicksl  and  its  Combinations. 

Hiftory.  I  •  The  firft  mention  which  is  made  of  this  metal  is  by 

Hieme,  a  Swedilh  chemift,  in  a  work  entitled  The  art 
of  difcoveri?!g  metals,  publilhed  in  1694.  He  particu- 
larly defcribes  the  mineral  from  which  nickel  is  e-xtrac- 
ted,  and  which  was  firtl  called  ku/jfcrnicke/,  or  fa/fe 
copper,  becaufe  it  was  taken  for  an  ore  of  copper,  and 
none  could  be  obtained  from  it.  This  was  the  opinion 
of  Henckel  and  Cramer,  who  fuppofed  it  to  be  copper 
combined  with  arfenic  or  cobalt.  This  mineral  was 
generally  arranged  among  copper  ores,  till  it  was  ex- 
amined and  analyzed  by  the  celebrated  Sivedidi  mlne- 
ralogift  Cronftedt,  in  1751,  and  1754.  In  thefe  ex- 
periments, the  account  of  which  was  publifhed  in  the 
memoirs  of  the  Swedilh  Academy,  he  proved  that  this 
TOneral  contains  a  new  metal,  different  from  all  thofe 
which  had  been  hitherto  known,  to  which  he  gave  the 
pame  of  nickel.  This  opinion  was  generally  adopted, 
and  objefled  to  only  by  Monnet  aitid  Sage  of  France, 
who  affirmed  that  this  new  metal  was  merely  an  alloy 
of  cobalt,  arfenic,  iron,  and  copper.  To  remove  thefe 
differences  of  opinion  with  regard  to  this  fubftance, 
Bergman  undertook  an  elaborate  analyfis  of  the  ores  of 
nickel,  and  an  accurate  examination  of  its  peculiar  pro- 
perties in  the  metallic  (late.  His  experiments  %vere 
detailed  in  a  dilTertation  which  was  publilhed  in  1 7  55. 
The  obje6l  of  his  refearches  was,  to  afcertain  if  nickel 
v.as  a  peculiar  metal ;  and,  from  the  refult  of  his  experi- 
ments it  appeared,  that  it  did  not  contain  the  fmalleil 
trace  of  copper,  but  that  it  is  generally  alloyed  with 
cobalt,  arfenic,  and  iron,  from  which  indeed  it  can 
fcarcely  be  completely  feparated  ;  but  that  it  poflfelTed 
peculiar  and  dillinft  properties  from  the  other  metals  ; 
and  thefe  properties  became  more  (Iriklng  and  charac- 
1616      teridic  in  proportion  to  its  purity. 

Oiee.  2.  Nickel  is  found  in  the  (late  of  fulphuret,  when  it 

is  called  iupfernlchel.  It  is  of  a  reddifli  yellow  co- 
lour, with  little  brilliancy,  fomewhat  fimilar  to  tar- 
oilhed  copper,  with  which,  from  its  appearance,  it  is 
frequently  confounded.  This  mineral  foon  lofes  its 
brilliancy  in  the  air,  becomes  of  a  brownilh  colour, 
and  is  covered  at  lall  with  greenilh  (pots.  It  is 
found  forming  veins  in  the  earth,  and  is  ufually 
combined  with  arfenic,  cobalt,  and  iron.  Nickel  has 
been  found  alloyed  with  iron,  when  it  is  of  a  laminat- 
ed texture,  and  compofed  of  rHomboidal  plates.  The 
ire(h  fraflure  is  of  a  pale  yellow,  which  becomes  black 
by  expofure  to  the  air.  Nickel  is  alfo  found  native  in 
the  Hate  of  oxide,  when  it  is  of  a  bright  green  colour. 


In  this  flate  It  is  generally  on  the  furface  of  fulphuret    Nitkef, 
of  nickel.     Native  nickel  has  alfo  been  found,  accord-        ^'•• 
ing  to  Bergman,  or  at  lead  with  a  very  fmali  propor-         ' 
tion  of  fulphur,  but  combined  with  iron,  cobalt,   and 
arfenic.     He  lays,    too,    that  it  exifls  in  combination 
with  fulphuric  acid.  , 

3.  To  obtain  nickel  from  its  ores  in  the  (late  of  ful- Separation 
phuret,  they  are  firll  roafted,  by  which  means  the  ful- of  the  ine- 
phsr  and  arfenic  are  driven  off.      In  this  procefs  the  rr);-"'* 
neral  lofes  one-third  or  one-half  of  its  weight ;   and  in 
proportion  to  the  quantity  of  pure  metal,  which  exifts 

in  the  ore,  it  aflumes  a  richer  green.  The  roafted  ore 
is  then  mixed  with  two  parts  of  black  flux,  put  into  a 
crucible  covered  with  muriate  of  foda,  and  expoled  to 
a  forge  heat,  to  bring  it  to  fufion.  When  the  appara- 
tus has  cooled,  there  is  found  under  the  brown,  black, 
or  blue  fcori»,  a  metallic  button,  which  amounts  to 
one-tenth,  and  fometimes  to  one-half,  of  the  mineral 
employed.  j^^g 

4.  Nickel,  in  the  pureft  ftate  in  which  it  can  be  ob- Propeities. 
tained,  is  of  a  yellowiih  white,  or  of  a  reddifh  white 
colour,  with  more  or  lefs  luftre,  and  of  a  granulated 
texture.  The  fpecific  gravity  is  9  according  to  Berg- 
man, but  according  to  Guyton  it  is  only  7.807.  Berg- 
man fpeaks  of  it  as  poffefling  fome  degree  of  du6lility  j 

but  this,  it  is  fuppofed,  is  owing  to  its  alloy  mth  iron, 
which  latter  conllitutes  y  of  its  weight.  It  is  alfo  mag- 
netic, and  this  property  has  alfo  been  fuppofed  to  de- 
pend on  the  fame  alloy.  Nickel  is  a  very  infufible 
metal,  requiring  a  temperature  equal  to  IJO*  Wedg- 
wood. Its  power  of  conducing  caloric  has  not  been 
afcertained,  nor  has  its  tafte  or  its  fmell  been  recog- 
nized.    It  has  never  been  obtained  in  cryllals.  iti^ 

5.  When  nickel  is  expofed  to  heat  in  an  open  veflel,  Adlion  of 
it  combines  with  oxygen,  and  alTumes  a  brown  colour ;  lieat. 
but  this  requires  a  very  high  temperature.     After  long 
expofure  to  the  air,  when  it  is  moill,  and  in  the  cold, 

it  becomes  covered  with  an  efflorefcence  of  a  bright  ,g,n 
green  colour,  of  a  peculiar  and  diftindl  (hade.  It  is  thisoxidc. 
efflorefcence  which  is  foimd  on  the  furface  of  the  na- 
tive fulphurets  of  nickel,  the  (hade  of  which  is  fo  re- 
markable, and  fo  difiFerent  from  that  of  copper,  that 
they  can  be  eafily  dillinguidied.  This  oxide  is  com- 
pofed of 


Nickel, 
Oxygen, 


77 
100 


6.  There  is  no  aflion  between  nickel  and  azote, 
hydrogen,  or  carbone  ;  nor  is  it  at  all  afted  upon  by 
water.    ...  .  i6ji 

7.  Nickel  combines  with  phofphorus,  and  forms  with  ['hofpburet, 
it  a  phofphuret.      This    is    prepared    by  decompoilng 
phofphoric  acid  in  the  ftate  of  glafs,  which  is  done  by 
mixing  phofphoric  glafs,  charcoal  and  nickel,  and  fiifing 

them  together.  Or  it  may  be  prepared,  by  projefting 
bits  of  phofphorus  on  the  metal,  while  it  is  red-hot,  in 
a  crucible.  It  acquires  an  addition  of  one-fifth  part  to 
its  weight ;  but  it  parts  with  a  fmaU  portion  of  phof- 
phorus as  it  cools.  The  phofphuret  of  nickel  is  of  a 
more  brilliant  and  purer  white  than  the  metal  itfelf. 
The  texture  refembles  a  colleflion  of  (rnall  needles 
heaped  together.  When  it  is  heated  vinder  the  blow- 
pipe. 
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pipe,  the  phofphorus  burns  on  its  furface,  and  the  me- 
tal is  oxidated.  The  component  parts  of  this  phofphu- 
ret,  accerding  to  Pelletier,  are 


Nickel, 
Phofphorus, 


8.^3 
16.6 


100. o  * 

8.  Nickel  combines  readily  with  fulphur,  and  forms 
with  it  a  fulphuret,  which  is  fomewhat  different  in  its 
properties  from  the  native  fulphuret.  It  is  hard,  of  a 
yellowilh  colour,  and  in  fraall  brilliant  facets.  When 
it  IS  ftrongly  heated  in  the  open  air,  it  gives  out  lumi- 
nous fparks. 

9.  Nickel  enters  into  combination  with  feveral  of 
the  metals,  and  forms  with  them  alloys ;  the  proper- 
ties of  which  are  but  little  known.  With  cobalt  and 
arfenic  it  forms  native  alloys.  The  alloy  with  the  lat- 
ter is  of  a  reddilh  colour,  has  no  magnetic  property, 
is  coniiderably  hard,  and  its  fpecific  gravity  is  lefs  than 
the  mean  fpecific  gravity  of  the  two  metals. 

10.  Nickel  enters  into  combination  with  the  acids, 
and  forms  ivith  them  falts,  which  are  dillinguiihed  by 
peculiar  properties. 

1 1 .  The  order  of  the  affinities  of  nickel  and  its 
oxide,  as  they  have  been  afcertaiaed  by  Bergman,  is  the 
following  : 


Nickel. 


Oxide  of  Nickel. 


Iron, 

Oxalic  acid, 

Cobalt, 

Muriatic, 

Arfenic, 

Sulphuric, 

Copper, 

Tartaric, 

Gold, 

Nitric, 

Tin, 

Phofphoric, 

Antimony, 

Fluoric, 

Platina, 

Saclaftic, 

Bifmuth, 

Succinic, 

Lead, 

Citric, 

Silver, 

Ladic, 

Zinc, 

Acetic, 

Sulphur, 

Arfenic, 

Phofphorus. 

Boracic, 

Pruffic, 

Carbonic, 

1627 
Prepara- 

tlOR. 


161S 
Projierties. 


I.  Salts  of  Nickel. 
I.  Sulphate  of  Nickel. 

Concentrated  fulphuric  acid,  with  the  affiflance  oF 
heat,  is  decompofed  by  nickel.  Sulphurous  acid  gas 
is  difengaged,  and  there  remains  behind  a  gray  mafs 
foluble  in  water,  to  which  it  communicates  a  beautiful 
green  colour.  By  evaporating  this  folutiou,  cryftals  of 
a  pale  emerald  green  are  obtained,  which  are  fulphate 
Tif  nickel.  The  oxide  of  nickel  is  alfo  readily  dilTolved 
by  fulphuric  acid,  from  which  alfo  cryftals  are  obtained. 
It  cryftaUizes  in  the  form  of  fquare  prifms,  or  in  de- 
cahedrons, which  are  compofed  of  two  four-fided  pyra- 
mids, truncated  at  the  fummits. 

2.  Nitrate  of  Nickel. 

Nitric  acid  oxidates  and  diffolves  nickel  with  the 
afliftance  of  heat.     The  oxide  is  dilTolved  by  this  acid, 
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without  effervefcence.  The  folution  has  a  blackilh  Nickel, 
green  colour,  which  affords  rhomboidal,  deliquefcent ,  ^^'  ^ 
cryftals,  that  are  decompofed  by  heat,  and  leave,  after 
being  ilrongly  calcined,  and  giving  out  oxygen  gas, 
a  black  oxide.  When  the  nitrate  ot  nickel  is  expofed 
to  a  warm  dry  air,  it  is  deprived  of  its  water  of  cry- 
flallization,  and  even  of  its  acid,  fo  that  there  remains 
behind  only  an  oxide  of  the  metal. 

3.  Nitrate  of  Ammonia  and  Nickel. 

This  triple  fait  is  formed,  by  adding  ammonia  in  ex- 
cels to  the  folution  of  nitrate  of  nickel.  This  fait  is 
of  a  green  colour.  It  is  obtained  in  cryl^als  by  eva- 
poration. The  folution  does  not  become  turbid  by  the 
addition  of  alkalies,  but  the  metal  is  precipitated  by 
hydrofulpharets  *.  «  Anmie 

4.  Muriate  of  Nickel.  '' 

Muriatic  acid  diffolves  nickel  and  its  oxide  flowly, 
except  v.ith  the  adillance  of  heat.  The  folution  is 
of  a  green  colour,  and  affords  irregular  cryftals.  The 
muriate  of  nickel  is  decompofed  by  heat,  and  by  ex- 
pofure  to  the  air. 

5.  Fluate  of  Nickel. 

Fluoric  acid  diffolves  the  oxide  of  nickel  -svith  diffi- 
culty, and  affords  cryftals  of  a  bright  green  colour. 

6.  Borate  of  Nickel. 

The  compound  of  boracic  acid  and  nickel  can  only 
be  formed  by  double  affinity,  by  adding  the  borate  of 
foda,  for  inftance,  to  a  folution  of  nickel  in  acids. 

7.  Phofphate  of  Nickel. 

Phofphoric  acid  has  not  a  very  ftrong  affinity  for 
the  oxide  of  nickel.  The  folution  which  is  formed 
is  fcarcely  of  a  green  colour,  and  does  not  afford 
cryftals. 

8.  Carbonate  of  Nickel, 

Liquid  carbonic  acid,  expofed  to  the  contaft  of  nic 
kcl,  did  not  appear,  to  Bergman,  to  combine  with  the 
metal.  But  when  nickel  is  precipitated  from  its  folu- 
tions  by  means  of  alkaline  carbonates,  the  precipitate 
acquires  a  greater  weight  than  when  the  pure  alkali  is 
employed  ;  from  which  it  is  concluded,  that  part  of  the 
carbonic  acid  has  combined  with  the  oxide. 

9.  Arfeniate  of  Nickel. 

Arfenic  acid  forms  with  the  oxide  of  nickel  a  green 
faline  mafs,  which  is  obtained  by  precipitating  the 
oxide  of  nickel  from  its  folutiou  in  acids,  by  means  ot 
an  alkaline  arfeniate.  The  arfeniate  of  nickel  is  in 
the  form  of  po\vder,  which  is  fcarcely  foluble  in  wa- 
ter. 

Tungftate  of  Nickel. 
Molybdate  of  Nickel.  | 
Chromate  of  Nickel. 
Columbate  of  Nickel._ 

14.  Acetate  of  Nickel. 

Acetic  acid  diffolves  the  oxide  of  nickel,  and  forms 
a  fait  in  rhomboidal  cryftals,  which  are  of  a  deep  green 
colour. 

15.  Oxalate 
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15.  Oxalate  of  Nickel. 

With  the  afliilance  of  heat,  oxalic  acid  afts  upon 
nickel,  and  a  pale  green  powder  precipitates.  'J'his 
fait  is  fcarcely  foluble  in  \vater.  It  may  be  formed 
alfo,  by  precipitating  nickel  from  its  folutions  in  ful- 
phuric,  nitric,  and  muriatic  acid?,  by  means  of  oxa- 
lic acid. 

1 6.  Tartrate  of  Nickel, 

This  fait,  and  the  combinations  of  the  oxide  of  nic- 
kel ^\ith  the  other  acids,  are  unknown. 

II.  Adiion  of  Alkalies. 


1S31 
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Tixed  alka-      The  fixed  alkalies  diflolve  the  oxide  of  nickel,  but 
lies.  in    fmall    quantity.      They  aflume    a    yellow  colour ; 

»*3o.  but  this  oxide  is  very  foluble  in  ammonia  ;  the  folution 
""■  of  vvhich  is  of  a  deep-blue  colour,  and  of  a  peculiar 
ftiade.  When  it  is  evaporated,  it  precipitates  in  the 
form  of  a  blackilh  bro\vn  powder,  which  pafl'es  from 
blue  to  green.  Moft  of  the  metals  feparate  the  nic- 
kel from  this  folution. 

III.  Aclion  of  the  Earths. 

1.  Many  of  the  earths,  as  filica  and  alumina,  have 
no  aflion  on  nickel  ;  but  others,  as  barytes  and  ftron- 
tites,  convert  the  oxide  in  iolution  into  an  orange  red. 
If  it  contain  arlenic  or  cobalt,  the  glafs,  which  is  co- 
loured with  nickel,  becomes  of  a  blue  or  violet  colour. 

2.  The  nitrates  and  the  hyperoxvmuriates  very 
readily  decompole  the  falts  of  nickel,  and  reduce  it  to 
the  ftate  of  oxide.  With  the  boracic  and  phofphoric 
falts  it  afiumes  a  pale  red  colour.  The  nitrate  of  pot- 
alh  detonates  feebly  with  nickel,  but  has  the  propertv 
of  detefling  the  fmalleft  trace  of  cobalt,  which  could 
not  have  been  difcovered  by  any  other  reagent. 

So  far  as  is  kno\vn,  this  metal  has  not  been  applied 
to  much  ufe.  There  is,  however,  little  doubt,  that  it 
might  be  employed  for  enamels,  and  for  colouring 
glafs,  porcelain  and  pottery.  Fourcroy  obferves,  that 
it  is  probably  employed  in  feme  of  the  fecret  proceffes 
of  thefe  manufaftures,  as  it  is  brought  in  conliderable 
quantities  from  Saxony  to  Paris. 

Sect.  X.  Of  Mjug/insse  and  its  Combinations. 

Biftoiy.  '  •  ^  fiibftance  was  long  employed  in  the  manufac- 

ture of  glafs,  which,  on  account  of  its  property  of  de- 
priving glafs  of  its  colour,  was  known  under  the  name 
cf  g/a/s!>!aier''s  foap  ;  from  its  appearance  it  was  called 
hlack  tnagnefia,  or  mangnnefe.  But  although  it  was 
long  employed  in  manufactures,  nothing  was  known 
of  its  intimate  nature  or  conllituent  parts.  It  was  ge- 
nerally confidered  as  an  ore  of  iron,  becaufe  it  was 
found  fometimes  combined  with  the  oxide  of  this  me- 
tal. By  others  it  was  arranged  among  the  ores  of  zinc, 
fuppofmg  that  it  was  fome  combination  of  this  metal. 
To  Bergman  and  Scheele  we  are  indebted  for  the 
firft  accurate  knowledge  of  its  nature.  Bergman, 
in  a  differtation  which  he  publiihed  in  1774,  an- 
nounces it  as  a  peculiar  metal,  on  account  of  its 
■^veight,  its  property  of  colouring  glafs,  arid  of  afford- 
ing a  white  precipitate  with  the  alkaline  prufTiates. 
.Scheele,  in  the  fame  year,  prefented  to  the  academy  of 
Stockholm,  a  memoir,  containing  his  rcfeurchcs  con- 
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cerning  the  nature  and  peculiar  properties  of  this  mi-Mangaheft, 
neral.      From    thefe    experiments    he    concludes    that      ^'^■ 
this  mineral  is  the  oxide  of  a  peculiar  metal,  totally         ' 
diflindt  from  all  others.     Gahn,  the    pupil  of    Berg- 
man, was  the  firft  who  obtained  the  metal  in  its  pure 
rtate,  from  the  native  oxide  of  manganefe.      His  ex- 
periments have  been  repeated  by  others,  and  the  refults 
of  Scheele  and  of  Bergman  fully  confirmed. 

2.  Manganefe  is  moft  generally  found  in  the  ftate  off,  ■^•' 
oxide.  Of  this  there  are  three  principal  varieties,  the 
white,  the  red,  and  the  black.  I.  The  firft,  or  the 
white  ore  of  manganefe,  contains  the  fmalleft  proportion 
of  iron  and  of  oxygen.  Sometimes  it  is  cryftallized. 
This  ore  foon  tarnilhes  in  the  air  by  abforbing  oxygen. 
2.  The  red  ore  of  manganefe  contains  more  iron  than 
the  former.  It  is  either  friable,  or  hard  as  it  is  found 
in  carbonate  of  lime,  on  ftiiftus,  or  accompanying  ores 
of  iron  ;  or  in  lamellated  mafl'es,  radiated  or  cryftal- 
lized in  pyramids,  rhomboids,  or  in  ftiort  brittle 
needles.  3.  The  black  or  the  brown  ore  is  frequent- 
ly cryftallized  like  the  red.  It  is  alfo  found  in  folid 
mafles  having  a  metallic  or  dull  earthy  appearance, 
mixed  with  quartz  and  other  ftony  bodies.  The  fpeci- 
fic  gravity  is  4.0.  Manganefe  has  been  found  native  by 
Lapeyroufe  in  fome  iron  mines  in  France.  It  was  in 
the  form  of  fraall,  flattened  metallic  buttons,  of  a 
lamellated  texture.  But  it  has  been  fuppofed  that 
the  manganefe  in  this  ftate  is  alloyed  with  iron.  jg., 

3.  Manganefe   is  procured  in  the  metallic  ftate  by  Scparatiun 
the  follo«'ing   procefs.     The  native  oxide  of    manga-o'  the  mc- 
nefe  is  reduced  to  a  fine  powder,  and  formed  into  a'^* 
paile  with  water.       Part  of  it    is  then    made    into  a 

ball,  and  introduced  into  a  crucible  lined  with  char- 
coal. A  thick  ftratum  of  charcoal  is  placed  at  the 
bottom  of  the  crucible,  and  the  ball  of  manganefe  is 
to  be  furrounded  and  covered  ^vitli  the  fame  fubftance, 
and  the  crucible,  which  is  inverted  and  luted  to  the 
other,  is  to  be  filled  with  it.  The  whole  is  then  to  be 
expofed  to  a  very  ftrong  heat,  not  lefs  than  160" 
Wedgvvood,  for  more  than  an  hour.  When  the  appa- 
ratus cools,  the  metal  is  found  in  the  bottom  of  the  cru- 
cible, or  in  the  midft  of  the  fcoriie,  in  the  fonn  of  glo- 
bules, which  amount  to  nearly  one-third  of  the  manga- 
nefe employed.  But  if  the  heat  has  been  too  low  it 
will  be  found  in  grains.  , 

4.  Manganefe  is  of   a    grayifti  white   colour,  with  pfopjjjjgj^ 
confiderable    brilliancy,    and    of    a    granular   texture. 

The  fpecific  gravity  is  6. 8 JO.  It  has  neither  tafte  nor 
finell.  In  hardnefs  it  is  equal  to  iron.  It  is  one  of 
the  moft  brittle  of  the  metals,  and  at  the  fame  time 
one  of  the  moft  infufible,  requiring  a  temperature  of 
160°  Wedgwood  to  melt  it.  When  in  the  ftate  of 
powder  it  is  often  attrafted  by  the  magnet,  on  account 
of  the  iron,  from  ^vhich  it  can  only  be  feparated  with 
great  dilllculty. 

i;.  When  this  metal  is  expofed  to  the  air,  it  is  foon  '  ^  j. 
tarniftied.  It  becomes  gray,  brown,  and  black,  and^j^^ 
at  laft  falls  doi\ni  into  powder,  which  is  found  to  have 
acquired  confiderable  addition  to  its  weight.  But 
when  it  is  heated  in  the  open  air,  it  pafles  more  rapid- 
ly through  the  different  changes  of  colour,  in  propor- 
tion as  it  combines  with  oxygen,  to  the  abforption  of 
which  thefe  changes  are  owing.  It  appears,  therefore, 
that  manganele,  like  fome  of  the  other  metals,  com- 
bines with  diffcreflt  portions  of  oxygen,  forming  differ- 
ent 
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ent  oxides.  The  black  oxide,  v.liich  is  manganefe,  com- 
bined with  oxygen  in  the  greatell  proportion,  is  found 
native  in  great  abundance.  The  red  oxide  is  fuppofed 
to  contain  the  oxygen  in  the  next  •  proportion.  This 
alfo  exifts  native,  and  it  may  be  formed  by  diftilling 
the  black  oxide  made  into  a  palte  with  concentrated 
fulphuric  acid  in  a  retort  to  drynefs.  Tt  is  deprived 
of  a  great  quantity  of  oxygen,  which  is  given  out  in 
the  Itate  of  gas.  The  reiiduum  is  then  to  be  mixed 
with  water,  which  is  to  be  filtered.  'J'his  folution, 
which  is  fulphate  of  manganefe,  is  of  a  red  colour. 
By  adding  an  alkali,  a  precipitate  is  formed,  which  is 
the  red  oxide  of  manganefe.  The  white  oxide  is  alfo 
prepared  by  depriving  the  black  oxide  ol  part  ot  its 
oxygen.  This  is  effefted  by  pouring  nitric  acid  on 
the  black  oxide  of  manganefe,  with  the  addition  of 
fugar,  which  abforbs  the  oxygen  and  converts  it  into 
the  white  oxide.  The  latter  is  then  diflblved  in  the 
acid,  from  which  it  may  be  precipitated  by  potalh. 
The  precipitate  is  in  the  form  of  a  white  po\vder. 
The  proportions  of  manganefe  and  oxygen  in  the 
white  and  brown  oxides  of  manganefe,  according  to 
Bergman,  and  in  the  black,  according  to  Fourcroy, 
are, 

White  Oxide.  Brcwn  Oxide.  Black  Oxide. 

Manganefe  80  74  60 

Oxygen        20  26  •4a 


When  thefe  oxides  are  expofed  to  the  air,  they  abforb 
oxygen,  and  are  again  converted  into  the  black  o.x- 
ide  with  the  greater  proportion  of  oxygen. 

6.  It  is  from  the  black  oxide  of  manganefe  that  che- 
mifts  generally  procure  oxygen  gas.  The  moif  econo- 
mical procefs  is  that  which  has  been  already  defcribed 
in  the  chapter  on  oxygen.  This  is  by  expofing  it  to 
a  red  heat  in  an  iron  bottle.  The  manganefe  is  redu- 
ced to  the  ftate  of  red  oxide  by  being  deprived  of  the 
difference  of  the  quantity  of  oxygen  between  the  black 
and  the  bromi  oxides.  The  fame  manganefe  may  be 
employed  after  it  has  been  for  fome  time  expoled  to 
the  air,  and  occafionally  moiftened  \vith  water.  Tliis 
procefs,  however,  goes  on  much  more  flo^vly  than  is 
generally  fuppofed.  We  have  kept  feveral  quantities  of 
manganefe,  which  had  furnilbed  abundance  of  oxygen, 
and  had  ceafed  to  give  out  more  in  a  red  heat,  expoled 
to  the  air  for  many  months,  and  frequently  moirtened 
with  water,  but  ^vhen  it  was  again  heated  to  rednefs, 
it  did  not  yield  above  tV  P^f'  oi  the  original  quantity 
from  the  native  manganefe. 

7.  Manganefe  does  not  enter  into  combination  with 
azote,  hydrogen,  or  carbone.  It  is  by  means  of 
charcoal  that  the  oxide  of  manganefe  is  reduced,  by 
being  depri\'ed  of  its  oxygen  ;  and  what  has  been  fup- 
pofed to  be  a  compound  of  manganefe  and  carbone, 
is  a  carburet  of  iron,  or  carbone  combined  with  the 
iron,  with  which  manganefe  is  almoll  always  al- 
loyed. 

8.  Phofphorus  combines  very  readily  with  manga- 
nefe. Pelletier  formed  the  phofphuret  of  manganefe  by 
fufing  a  mixture  of  equal  parts  of  manganefe,  in  the 
metallic  Hate  and  phofp}ioric  glafs,  with  about  ^  part  of 
charcoal  in  powder ;  or  by  fufing  equal  parts  of  the  two 
former  without  the  charcoal ;  or  by  projeding  fraall  bits 
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of   phofphorus    on    manganefe    heated   to  redneCi  in  aMangaiu-rc, 
crucible.    The  phofphuret  obtained  by  any  of  thele  pro-  ,     °'^^'      . 
cefl'es,  is  of  a  white  colour,  of  a  granulated  texture  and 
brittle,  and  much  difppfed  to   cryllallize.       It   under- 
goes no  change  by  expofure  to  the  air.     It  was  covered 
with  an  opaque,  vitreous  matter  of  a  yellowiHi  colour.  (,  ^„,,  j^ 
It  is  more  fufible  than  the  manganefe  itfelf.     When  it  Ctim.  iii. 
is  expoled  to  the  action  of  the  blow-pipe,  the  phofpho-  ijT-  • 
rus  burns,  and  the  metal  is  oxidated  *.  I'lT*' 

9.  Bergman  failed  in  forming  a  compound  withful-  "" 
phur  and  manganeie  by  direft  combination.  But  he 
fucceeded  in  combining  lulphur  with  oxide  of  manga- 
neie. Three  parts  of  fulphur,  and  eight  parts  of  the 
oxide,  expofed  to  heat  in  a  glafs  retort,  formed  agreen- 
ilh  yellow  mafs,  which  effervefced  with  acids,  and  emit- 
ted fulphurated  hydrogen  gas.  Scheele  has  obferved, 
that  a  part  of  the  fulphur  is  converted  into  fiJphurous 
acid  during  the  procefs.  ^ 

I  o.  Manganefe  enters    into    combination   ivith    the      1644: 
acids,  and  forms  falts  with  them.      The  order  of  the  Affimti'-':, 
affinities  of  the  oxides  of  manganefe  for  the  acids,  ac- 
cording to  Bergman,  is  the  following  : 

Oxide  of  M.^nganese. 


Oxalic  acid, 

Citric, 

Phofphoric, 

Fluoric, 

Muriatic, 

Sulphuric, 

Nitric, 

Saclaftic, 

Succinic, 

Tartaric, 

Laftic, 

Acetic, 

Pruffic, 

Carbonic. 

I.  Salts  of  Manganefe. 
I .  Sulphate  of  Manganefe, 

1.  Concentrated   fulphuric   acid  afts  on    manganefe, 
even  in  the   cold  ;  but  the  action  is  more  powerful  if 
the  acid  be  diluted  with  two   or  three  parts  of  water. 
Hydrogen  gas  is  given  out,  and  there  remains  behind 
in  the  liquid,  a  black,  Ipongy  mals,  which  is  the   car- 
buret of  iron.     The  folution  is  colourlefs,  and  it  affords 
by    evaporation,  tranfparent,  colourlefs  cryftals.      Sul- 
phuric acid  does  not  combine  with  the  black  oxide  of 
manganefe,  till  it  is  deprived  of  part  of  its  oxygen,  and 
reduced  to  the  ftate  of  red  or  white  oxide  ;  but  the  acid 
cembines  with  either  of  the  two  latter  oxides,  forming      164^ 
falts  pofieffed  of  dilUncl  properties.      There,  are  there-  Two  ful- 
fore,  two  fulphates  of  manganefe,  which  may  be  diltin-P-"*'^'- 
guilhed,  from  the  colour  of  the  bale   or   oxide,  by  the 
names  of  white  and  red  fulphates.  1646' 

2.  White  fuliihate  of  manganefe. — This  is  the  compound  With  the 
of  fulphuric  acid  and  the  white  oxide  of  manganefe.  white  ox- 
This  oxide  combines  with  the  acid  without  efferveicence,'*^^- 

and  forms  a  colourlefs  folution,  which  yields  by  evapo- 
ration, tranfparent  rhomboidal  cryftals,  which  have  a 
very  bitter  tafte.  This  fait  is  decompofed  by  heat  j 
the  acid  is  driven  off,  and  oxygen  gas  is  given  out.  It 
is  decompofed  alfo  by  the  pure  alkalies,  and  a  precipi- 
tate 
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.-Manaanefe.tate  is  formed,  of  ihc  white  oxide  of  manganefe,  which 
&-'•        foon  becomes  brown  by  expofure  to  the  air,  in  confe- 
'         quence  of  the  abfori>tion  of  its  oxygen .     The  alkaline 
carbonates  precipitate  a  carbonate  of  manganefe,  which 
does  not  abforb  the  oxygen  from  the  air,  and  does  not 
become  black    like  the  former.     It   is  the  white  ful- 
rphate    of  manganefe,   which  is  obtained  by  dilTolving 
•  the  metal,  in  diluted  fulphuric  acid.      In  this  procefs 
the  manganefe  combines  with  the  oxygen  of  the  water, 
which  is  decompofed,  and  is  converted  into  the  white 
oxide,  which  unites  with  the  fulphuric   acid,  to  form 
the  fulphate.     The  hydrogen  of   the  water   is  driven 
off  in  the  ftate  of  gas,  fo  that  the  tdt  formed  in  this 
way,  occafions  an  eftervefcence.       This  fait  may  alfo 
be   formed  by  diffolving  the  black  oxide  in  fulphuric 
acid  ;  but  in  this  cafe  it   is  neceilary,   as  Scheele  dif- 
covered,    to    add    fome    vegetable    matter,    as    fugar, 
honey,  or  gum,  to  abforb  the  fuperabundant  quantity 
of  oxygen,  \vhich  prevents  the  folution  of  the  manga- 
nefe in  the  acid.     When,  therefore,  the  black  oxide  is 
reduced  to  tl>e  ftat-e  of  white  oxide,  by  depriving  it  of 
part  of   its  oxygen,    it   combines  with  the  acid,    and 
forms  white  fulphate  of  manganefe,  as  in  the  former 
1*47       procefles. 
W  it>i  the       3.  Red  Siilfihate  of  Manganefe. —  If  the  black  oxide  of 
■fii  oxide,     nianganefe  be  diftilled  to  drynefs  with  fulphuric  acid, 
diluted  with  half  its  weight  of  water,  and  if  the  refi- 
duum    be  waflied  with  water,    a  reddifli  or  violet-co- 
loured folution,  which  is  the  red  fulphate  of  manga- 
nefe, is  obtained.      By  evaporation  it  affords  thin  cry- 
ftalline  mafles,  which  have  no  regular  form.       Thefe 
are  alfo  of  a  reddilh  colour.     The  alkalies  occafion  a 
red  precipitate,  which  becomes  black  by  expofure  to 
the  air.     This  fulphate  may  be  alfo  formed  by  the  di- 
reiEt  combination  of  the  red  oxide  with  the  acid. 

Bergman  has  obferved,  that  the  red  oxide  of  man- 
ganefe is  intermediate  between  the  black  and  the 
white ;  that  it  is  more  foluble  in  fulphuric  acid  than 
the  former,  and  lefs  foluble  than  the  latter  ;  that  the 
red  forms  a  red-coloured  fulphate,  while  the  white 
affords  a  colourlefs  fulphate. 

4.  Sulphurous  acid  a£ls  feebly  or  fcarcely  at  all  on 
manganefe  5  but  it  diffolves  the  black  oxide  readily, 
and  without  effervefcence.  There  is  not  formed,  how- 
ever, a  Tulphite  of  manganefe  5  for  the  fulphurous  acid 
deprives  the  black  oxide  of  a  portion  of  its  oxygen, 
and  thus  converts  it  into  a  white  oxide,  while  the  acid 
itfelf  is  converted  into  fulphuric  acid.  The  white 
oxide  is  then  diffolved  in  the  fulphuric  acid,  and  forms 
the  white  fulphate  of  manganefe^ 

2.  Nitrate  of  Manganefe. 


i(»4S 
While  ox- 
ide. 


I.  Nitric  acid  diflTolves  manganefe  with  effervefcence, 
and  with  the  evolution  of  nitrous  gas.  There  remains 
behind  a  black,  fpongy  mal«,  which  is  carburet  of 
iron,  and  infoluble.  The  folution  thus  formed,  is  of 
a  dark  colour,  on  account  of  the  iron  which  it  con- 
tains ;  for  it  does  not  appear  that  the  red  oxide  of 
manganefe  combines  with  nitric  acid.  The  white  ox- 
ide of  manganefe  diffolves  very  readily  in  nitric  acid, 
and  without  effervefcence,  or  the  cmifTion  of  nitrous 
gas.  This  folution,  if  the  oxide  be  pure,  is  colour- 
iefs.  It  does  not  afford  cryflals,  even  by  flow  evapo- 
ration. The  black  oxide  of  manganefe  cannot  be  dif- 
folved in  nitric  acid,  but  by  long  digeftion  ;  but  by 
I 


adding  fome  vegetable  matters,  as  honey,  fugar,  oils,  Mangnncff , 
or  even  fome  of  the  metals,  to  deprive  the  oxide  of  part       ^_ 
of  its  oxygen,  the  combination  is  effefted.     Carbonic         • 
acid  gas,  which  is  formed    by  the  union  of  the  car- 
bone  of  the  vegetable  matters  with  the  oxygen  of  the 
manganefe,  is  given  out  during  the  procefs. 

2.  Nitrous  acid  diffolves  the  oxide  of  manganefe 
much  more  readily  than  the  nitric  acid.  No  effervef- 
cence takes  place,  be caufe  the  oxygen  of  the  manga- 
nefe combines  with  the  nitrous  acid,  and  forms  nitric 
acid,  which  latter  combines  with  the  oxide  of  man- 
ganefe, 'reduced  to  the  ftate  of  white  oxide ;  and 
thus  tliere  is  formed,  not  a  nitrite,  but  a  nitrate  of 
manganefe. 

3.  Muriate  of  Manganefe. 

1.  Manganefe  is  diffolved  with  effervefcence,  and  with  ,,r  ',^'', 
the  evolution  or  tiydrogen  gas,  ni  liquid  muriatic  acid.  ije. 
The  white  oxide  combines  with  the  acid,  without  ef- 
fervefcence,   and  without  the    feparation  of    any  gas, 
becaufe    it    is  fufficiently  oxidated,  to  be  diffolved    in 

this  acid.  The  black  oxide  is  diffolved  with  equal  fa- 
cility in  muriatic  acid  as  in  the  other  acids.  In  this 
caie  an  effervefcence  takes  place,  with  the  difengage- 
ment  of  oxymuriatic  acid  gas.  The  nature  of  this  ac- 
tion is  obvious.  Part  of  the  muriatic  acid  combines 
\\-ith  part  of  the  oxygen  of  the  manganefe,  and  forms 
oxymuriatic  acid,  which  is  difengaged  in  the  ftate  of 
gas.  The  black  oxide  is  deprived  of  part  of  its  oxy- 
gen, and  converted  into  the  white  oxide,  which  lat- 
ter diffolves  in  the  remaining  part  of  the  muriatic  acid, 
and  fonns  a  muriate  of  manganefe.  This  fait,  being 
a  compound  of  the  ^vhite  oxide  of  manganefe  and  mu- 
riatic acid,  may  be  called  the  ivhite  muriate  of  manga- 
nefe. If  any  combulfible  matter  be  added,  the  folu- 
tion of  the  black  oxide  of  manganefe  in  this  acid  goes 
on,  without  the  produtlion  of  oxymuriatic  acid. 

2.  Oxymuriatic  acid  readily  parts  with  its  oxygen  to 
manganefe,  which  is  thus  converted  into  the  white  ox- 
ide. It  combines  alfo  with  the  oxides  of  manganefe, 
and  forms  folutions  of  a  brown,  red,  or  violet-colour, 
which  afford  cryftals  of  the  fame  colour.  There  is, 
therefore,  a  red  muriate  of  manganefe. 

It  is  from  the  black  oxide  of  manganefe,  that  oxy- 
muriatic acid  is  obtained,  either  by  adding  to  the 
oxide  muriatic  acid,  part  of  which  combines  with  the 
oxygen  of  the  manganefe,  and  is  converted  into  oxy- 
muriatic acid  ;  or,  by  adding  fulphuric  acid  to  a  mix- 
ture of  the  black  oxide  of  manganefe  and  muriate  of 
foda.  The  fulphuric  acid  decompofes  the  latter,  and 
the  muriatic  acid  being  difengaged,  combines  with 
part  of  the  oxygen  of  the  manganefe,  and  forms  oxy-  ( 

muriatic  acid. 

4.  Fluate  of  Manganefe. 

Fluoric  acid  has  little  aftion  on  manganefe  or  ks 
oxides ;  but  a  fluate  of  manganefe  may  be  formed  by 
double  affinity,  by  adding  an  alkaline  fluate  to  the 
nitrate  or  muriate  of  manganefe.  The  fluate  of  man- 
ganefe thus  formed,  is  not  very  foluble  in  water.  Its 
other  properties  are  unknown. 


5.  Borate  of  Manganefe. 

This  fait  may  be  formed  in  tlie  fame   ivay   as  the 

former.. 
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Minganefc, former.     It  Is  eqU«Uy  folublc  in  water,  and  its  other 
^^       properties  are  alio  unknown. 

6.  Phofphate  of  Manganefe. 

A  phofphate  of  manganefe  may  be  formed  In  the 
fame  way  as  the  two  former  falls.  It  is  not  very  fo- 
luble  in  water,  and  its  other  properties  have  not  been 
examined. 

7.  Carbonate  of  Manganefe. 

Liquid  carbonic  acid  diffolves  a  fraall  portion  of 
manganefe,  as  Well  as  of  its  black  oxide.  When  this 
folution  is  expofed  to  the  air,  the  oxide  is  gradually 
precipitated,  and  appears  on  the  furface  in  the  form 
of  a  white  pellicle.  Bergman  has  remarked,  that  dur- 
ing the  combination  of  manganefe  with  carbonic  acid, 
there  is  evolved  an  odour  fomewhat  analogous  to  that 
•f  burnt  fat. 

8.  Arfeniate  of  Manganefe. 

Arfenic  acid  combines  with  the  white  oxide  of  man- 
ganefe, and  forms  an  arfeniate.  The  arfenious  acid, 
or  white  oxide  of  arfenic,  deprives  the  black  oxide  of 
manganefe  of  part  of  Its  oxygen,  and  pafles  to  the  ftate 
of  arfenic  acid,  and  then  combines  with  the  manga- 
nefe, now  reduced  to  the  ftate  of  w-hite  oxide.  When 
the  arfenic  acid  is  nearly  faturated  with  the  oxide, 
the  folution  becomes  thick,  and  fmall  cryftals  make 
their  appearance.  This  fait,  when  heated,  does  not 
melt,  nor  is  the  arfenic  fublimed,  without  the  addi- 
tion of  charcoal. 
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9.  Tungftate  of  Manganefe. 


10. 
I  J. 
12. 


Molybdate  of  Manganefe.  I 
Chromate  of  Manganefe.  j 
Columbate  of  Manganefe.  J 


U:iknown. 
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13.  Acetate  of  Manganefe. 

Acetic  acid  diffolves  part  of  the  black  oxide  of  man- 
feparatinir  g^'^^'"^)  ^^^  ^^^  ^^''7  feebly  on  the  metal  itfelf.  This 
iron,  acid    may    be    employed   to  feparate  manganefe  from 

iron ;    for    when  it  is  added  to  a  folution    containing 
both  thefe  metals,  the   acid  combines  with  the  manga- 
nefe, for  which  it  has  a   ftronger  affinity,  and  leaves 
the  oxide    of  iron.      Several    fucceflive   folutions   and 
evaporations  are  neceffary  to  feparate  the  whole  of  the 
iron,  which  is  known  when  the  folution  becomes  co- 
lourlefs,  and  when  it  affords  a   white  precipitate  with 
prufTiate  of  potafh.     The  folution  of  acetate   of  manga- 
"~  nefe  does  not  cryftallize,  and   when  evaporated  to  dry- 
*  Ann.  ie    nefs,  it  foon  dellquefces  *. 
Chim.  sli. 
P- *49*  14.  Oxalate  of  Manganefe. 

Oxalic  acid  forms  a  fait  with  the  oxide  of  manga- 
nefe, which,  when  the  folution  b  faturated,  precipitates 
in  the  form  of  white  powder.  It  may  be  formed  alfo 
by  adding  oxalic  acid  to  the  fulphate,  nitrate,  and  mu- 
riate of  manganefe  in  folution. 

15.  Tartrate  of  Manganefe. 

This  fait  may  be  formed  by  double  affinity,  by  ad- 
ding tartrate  ef  potalh  to  the  folution  of  manganefe  in 
fulphuric  or  nitric  acids.  The  black  oxide  of  manga- 
nefe Is  ditTolved  in  tartaric  acid,  and  gives  a  black-co- 
loured folution.     When  it  is  heated,  an  efferyefcence 
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takes    place;    the    acid    is  paiiially  dccompofcd,   carMai^garcfe, 
bonic  acid    gas    is  evolved,    and  tlie    folution    at  laft       ^^[ 
becomes  colourlefs.  • 

1 6.  Citrate  of  Manganefe. 

Citric  acid,  in  its  combination  with  the  black  oxide 
of  manganefe,  exhibits  the  fame  phenomena  as  the 
former. 

17.  Benzoatc  of  Manganefe. 

Benzoic  Scid  readily  combines  with  the  white 
axide  of  manganefe.  By  evaporation,  cryftals  in  the 
form  of  fmall  fcales  are  obtained,  vdiich  are  little  al- 
tered by  expofure  to  the  air,  and  are  foluble  In  water. 

II.   Aftion  of  Alkalies  on  Manganefe. 

1.  The  pure  alkalies  favour  the  oxidation  of  man-       *^' 
ganefe,  and  the  decompofition  of  water,  becaufe  thcyij^j' 
combine  readily  with  this   oxide.      In   the    dry    way, 

the  fixed  alkalies  fufe  with  manganefe,  and  form  a 
mafs  of  a  deep  green  colour,  which  Is  foluble  in  vra- 
ter,  and  communicates  to  it  the  fame  colour.  If 
this  folution  be  kept  in  a  clofe  velTel,  there  is  preci- 
pitated an  oxide  of  manganefe,  of  a  yeUowIfh  colour,  and 
the  green  liquid  changes  to  a  blue.  Water  precipi- 
tates the  alkaline  folution,  and  converts  It,  firft  to  a 
violet  and  then  to  a  red  colour.  As  the  particles  of 
the  oxide  colleft  together,  the  liquid  becomes  white. 
The  addition  of  a  few  drops  of  acid,  on  expofure  to 
the  air,  produces  the  fame  precipitation  and  the  fame 
fhades  of  colour,  by  oxidating  the  manganefe.  The 
white  oxide  of  arfenic,  or  arfenious  acid,  added  to  this 
alkaline  folution,  deprives  it  of  the  whole  of  Its  colour, 
and  renders  it  white,  by  combining  ^vith  the  oxygen. 
By  adding  charcoal  to  the  oxide  of  manganefe  which 
has  been  fufed  with  an  alkali,  an  efFervefcence  takes 
place,  with  the  evolution  of  carbonic  acid,  and  the  co- 
lour of  the  folution  changes  Jo  a  grayifh  white.  The 
carbonic  acid  Is  here  formed  by  the  union  of  the  car- 
bone  of  the  charcoal  with  the  oxygen  of  the  manganefe, 
and  this  latter  palles  to  the  ftate  of  white  oxide.  On  jii„eial 
account  of  thefe  remarkable  changes  of  colour,  and  the  chameleon, 
different  fliades  which  this  liquid,  treated  in  various 
ways,  aiVuraes,  this  compound  has  received  the  name  of 
mineral  cltametcan.  , 

2.  Scheele  had  obferved  the  change  which  ammonia  Aniiuoma. 
undergoes  by  the  aftion  of  oxide  of  manganefe,  in  the 
diftillatlon  of  this  oxide  with   the   muriate  of  ammonia. 

He  fufpeded  that  the  ammonia  was  partially  decom- 
pofed,  and  to  this  decompofition  he  afcribes  the  forma- 
tion of  a  gas,  which  he  obtained  by  this  procefs,  and 
which  he  found  to  be  different  from  carbonic  acid. 
Berthollet  has  Ihewn,  that  in  this  procefs,  the  hydro- 
gen, leaving  the  ammonia  which  is  decompofed,  com- 
bines with  the  oxygen  of  the  oxide  of  manganefe,  and 
forms  water  j  and  the  azote,  the  other  component  part 
of  ammonia,  is  fet  at  liberty.  \Cc,l 

A  very  iuterefting  experiment  was  contrived  by  Curious  tx- 
Dr  Milner,  which  illuftrates  the  recipiocal  aftion,  and  C'""'^"'- 
decompofitions  of  the  oxide  of  manganefe  and  ammo- 
nia. He  filled  a  tube  with  oxide  of  manganefe,  ex- 
pofed it  to  a  red  heat,  and  made  a  ftream  of  ammg- 
niacal  gas  pal's  through  it.  The  gas  was  decompofed, 
and  its  azote  combining  with  the  oxygen  of  the  oxide, 


formed  nitrous  gas. 
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Some  of  the  alkaline  falts  have  peculiar  efFeds  on 
the  oxides  of  manganefe  and  their  compounds.  The 
'  fulphatcs  have  the  property  of  Jellroying  the  colour  of 
glafs,  which  has  been  communicated  by  manganefe  ; 
but  for  this  effecl  a  high  temperature  is  neceffary.  The 
nitrates  readily  burn  this  metal,  and  oxidate  it  llrong- 
ly.  Melted  nitre  gives  a  violet  or  red  colour  to  glafs, 
which  has  been  rendered  colourlefs,  by  reilorrng  to  it 
the  oxygen  of  ivhich  it  has  been  deprived  by  the  fufion 
of  the  glafs.  With  the  nitrate  of  potafh  and  the 
black  oxide  of  manganefe,  heated  in  a  crucible  to  red- 
nefs,  a  compound  is  formed,  fimilar  to  that  which  is 
the  refult  of  the  direft  combination  of  the  oxide  ^vith 
the  alkali. 

The  alkaline  phofphates  and  borates  fufed  by  means 
of  the  blow-pipe,  with  the  oxide  of  manganefe,  produce 
various  colours,  according  to  the  degree  of  oxidation, 
»nd  the  intenfiP/  of  the  heat. 

A  white  precipitate  is  formed,  by  adding  hydroful- 
phuret  of  pctafti  to  the  falts  of  manganefe,  and  a  yel- 
loxvilh-white  precipitate  is  obtained,  by  means  of  the 
triple  pruffiate  of  potafh. 

III.  Aftion  of  the  Earths  on  JVIanganefe. 

There  is  no  aflion  betiveen  manganefe  and  any  of 
the  earths ;  but  its  oxide  combines  inth  them,  and  forms 
vitreous  matters,  which  are  of  different  colours,  accord- 
ing to  the  degree  of  oxidation  of  the  manganefe,  and  its 
mixture  with  iron.  In  general  thefe  colours  are  green, 
broivn,  black,  or  yellowilh  green. 

Manganefe  and  its  oxides  are  of  great  importance, 
both  in  chemiftry  and  in  the  arts.  This  mult  be  ob- 
vious, from  the  minute  detail  of  its  properties  and  com- 
binations, which  has  now  been  given. 

Sect.  XI.    Of  Bismuth  and  its  Combinations. 

1.  Bifmuth,  it  would  appear,  was  known  to  the  an- 
cients, to  the  alchemills,  and  fome  of  the  earlieft  mine- 
raloglfts  ;  but  it  was  confidered  merely  as  a  variety  of 
fome  other  metal,  and  generally  of  tin  and  lead.  Hence 
it  was  dilfinguilhed  by  the  name  oi  green  tin,  grnij  lend, 
and  white  antimony.  It  was  not  till  the  year  1753, 
^vhen  its  properties  were  particularly  examined  by  Pott 
and  Geoffrey  the  younger,  that  it  was  afcertained  to  be 
a  peculiar  metal.  Darcet  and  Rouelle  afterwards  in- 
llituted  a  fct  of  experiments  on  this  metal,  and  difco- 
vered  more  of  its  properties.  Monnet  and  Beaume  in- 
veftigated  its  principal  combniations  at  flill  greater 
length  ;  and  Bergman  examined  with  more  accuracy, 
fome  of  its  compounds  and  precipitates. 

2.  Bifmuth  is  found  native  in  the  ftate  of  fulphuret, 
and  in  that  of  oxide.  Native  bifmuth  is  eafily  diftin- 
guiihed  by  its  colour,  brittlenefs,  and  fulibility.  The 
fulphuret  of  bifmuth  is  of  a  bluilh  gray,  fometimes  with 
a  yellowilh  Ihade,  and  is  in  irregular  maffes,  or  cryllal- 
lized  in  the  form  of  fmall  prifms.  It  has  a  brilliant, 
lamellated  fraflure.  The  native  o\ide  of  bifmuth  ac- 
companies the  metal,  or  is  found  on  the  furface  of  the 
fulphuret.      It  is  of  a  greenifli  yellow  colour. 

3.  Bifmuth  is  eafily  extrafted  from  its  ores.  The 
mineral,  after  being  reduced  to  powder,  and  well  waflied, 
is  mixed  with  about  i  of  its  weight  of  black  flux,  is  put 
into  a  crucible  lined  with  charcoal,  and  '.'ell  covered 


It  is  then  expofed  to  a  moderate  heat,  which  muft  be 
quickly  applied,  to  prevent  the  metal  from  being  fub- 
limed.     By  this  procefs  a  metallic  button  Is  obtained. 


B:rmutfi, 

&c. 
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In  the  humid  way,  the  ore  of  bifmuth  being  reduced  Humiil 
to  powder,  is  diffolved  in  nitric  acid,  and  precipi-way. 
tated  from  this  folution  by  water.  If  the  native  bif- 
muth be  combined  with  any  other  metals,  they  remain 
in  the  folution.  The  fulphuret  of  bifmuth  is  alfo  dif- 
folved in  the  fame  acid  by  boiling.  The  fulphur  is  fe- 
parated,  as  the  metal,  being  oxidated,  combines  with 
the  acid.  The  native  oxide  is  treated  in  the  fame  way, 
and  is  precipitated  by  water.  j^^jj 

4.  Bifmuth  is  of  a  white  colour,  inclining  to  yellow,  Properties, 
exhibiting  a  texture  compofed  of  large  brilliant  plates. 

Its  fpecilic  gravity  is  9.822.  It  has  fcarcely  either  tafte 
or  fraell.  By  a  violent  llroke  of  the  hammer  it  is 
broken,  and  divides  into  fmall  fragments  of  a  lajnellated 
ftruclure  j  the  figure  of  its  particles  is  the  regular 
odlahedron.  It  has  confiderable  hardnefsj  and  by  ham- 
mering, its  denfity  may  be  increafed.  It  has  very  little 
elafticity,  and  no  dudlility.  Bifmuth  is  very  fuflble. 
When  it  is  expofed  to  the  temperature  of  490*,  ac- 
cording to  Guyton,  it  melts ;  and,  if  after  fufion,  it  be 
allowed  to  cool  flowly,  it  cryftpllizes  in  parallelopipeds 
which  crofs  each  other  at  right  angles.  This  metal 
cryftallizes  more  eafily  and  more  regularly  than  any 
other  yet  knomi.  If  the  heat  be  long  sontinued  after 
the  fufion,  and  fufficiently  rtrong  -,  and  if  the  procefs  be 
conducted  in  dole  veffels,  it  fublimes,  and  attaches  it- 
felf  to  the  upper  part  of  the  apparatus,  where  it  cryftal- 
lizes in  brilliant  plates. 

5.  Bilmuth  is  but  flightly  affefled  by  expofure  to 
the  air  in  the  cold.  It  lofes  its  brilliancy,  and  is  co- 
vered with  a  fine  powder  of  a  yellowilh  gray  colour  •, 
but,  when  it  is  heated  in  contaft  inth  air,  the  furface 
is  foon  covered  with  an  iridefcent  pellicle,  which,  by 
agitation  and  continuing  the  heat,  is  converted  into  a 
greenilh  gray  or  brown-coloured  oxide.  It  acquires 
about  -rV  of  addition  to  its  weight.  By  continuing 
the  heat,  and  occafionally  flirring  the  fuled  metal,  it 
becomes  of  an  orange-yellow  colour,  and  acquires  a 
farther  addition  to  its  weight.  If  the  metal  in  fufion 
be  expofed  to  a  red  heat,  it  takes  tire  vAth  a  llight  ex- 
plofion,  bums  with  a  bluilh  flame,  and  is  fublimed  in 
the  form  of  a  yellowilli  vapour,  ivhich,  being  condenfed 
and  collefted,  is  known  under  the  name  of  fluivers 
of  hifnwth.  It  appears  then,  that  bifmuth  combines- 
with  oxvgen  in  two  proportions.  The  firll,  or  the  oxides, 
fmaller  proportion,  is  that  of  the  brown  oxide  ;  and  hrown  and 
the  ftcond  is  the  yellow  oxide  or  flowers  of  bilmuth.        ^     /!(. 

6.  There   is  no  attion  betwcn  bifmulh  and   azote,  phofclfuret, 
hydrogen,  or  carbone.      It  combines  but  in  very  fmall 
proportion    with    phofphovus,    forming    a    phofphuret. 

When  phofphorus  Is  dropped  into  bilmuth  in  fufion,  it 
feems  to  unite  with  it,  according  to  Pelletier,  in  the  pro- 
portion of  four  parts  in  the  hundred.  But  the  proper- 
ties of  the  bifmuth  are  very  little  changed.  1664 

7.  Sulphur  unites  readily  with  bifmuth.  When  equal  Sulphurtt. 
parts  of  bifmuth  and  fulphur  are  heated  together  in  a 
crucible,    the  fufion  of  the  metal  is  greatly  retarded. 

It  requires  a  higher  temperature  than  when  the  metal 
is  alone.  This  fulphuret  of  bifmuth  is  of  a  (hining 
dark  gray  colour,  and  cryftallizes  by  proper  cooling 
into  needle-form  prifms,  lliaded  with  Iplendid  blue  and 

deep 
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b'l'mutb,  deep  red  colours.  The  cryftals  are  obtained  by  pier- 
^•^^  cing  the  iurface  when  it  becomes  folid  after  tufioo,  and 
pourinc;  out  the  liquid  parts  :  a  cavity  is  thus  left  in 
which  they  are  formed. 

Sulphurated  hvdrogen  gas  occafions  a  dark  colour 
on  the  furface  of  bifmuth,  and  converts  the  oxides  into  a 
deep  black  colour,  whicli  is  the  commencement  of  re- 
duiSion. 

8.  Bifmuth  combines  with  many  of  the  metals,  and 
forms  alloys  ;  but  its  combinations  with  the  metals  al- 
ready dcfcribed,  are  little  or  fcarcely  at  all  known. 
Bifmuth  alfo  combines  with   the  acids,  and  forms  falts. 

f).  The  affinities  of  bilmuth  and  its  oxides  are  arrang- 
ed by  Bergman  in  the  following  order  : 
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Bismuth. 

Oxide  of  E 

Lead, 

Oxalic  acid, 

Silver, 

Arfenic, 

Gold, 

Tartaric, 

I\Iercury, 

Phofphoric, 

Antimony, 

Sulphuric, 

Tin, 

Muriatic, 

Copper, 

Nitric, 

Platina, 

lluoric, 

Nickel, 

Saclactic, 

iron, 

Succinic, 

Sulphur. 

Citric, 

Laftic, 

Acetic, 

Pruffic, 

Carbonic. 

I.  Salts  of  Bifmuth. 

_.  '"  '  The  folutions  of  bifmuth  in   the  acids,   and  alfo  the 

from  other  crvftallized  falts  which  are  obtained  from  them,  re- 
metdHic  fo-femble  each  other,  but  differ  from  almoft  all  other  me- 
lutions.  tallic  folutions,  as  well  as  from  all  other  falts  ;  and 
particularly  in  one  circumftance,  which  is,  that  water 
in  fufficient  quantity  decompofes  them,  and  precipitates 
an  oxide  of  bifmuth  of  a  white  colour.  This  Ihows 
that  bifmuth  is  ftrongly  oxidated  by  the  aiSlion  of  the 
acids,  to  is'hich  it  adheres  with  no  great  affinity,  and 
that  it  forms  with  them  compoimds  which  are  not 
very  permanent.  It  feems  at  the  fame  time  remarkable, 
that  this  metal  ftrould  be  more  oxidated  in  this  way, 
than  by  the  ufual  procefs  of  oxidation,  by  means  of 
heat,  and  by  the  aftion  of  water  ;  and  that  it  (hould 
have  a  white  colour,  while  in  the  ufual  way,  it  is  of  a 
jeilowilh  gray. 

I .  Sulphate  of  Bifmuth. 

Concentrated  fulphuric  acid  has  no  a61ion  on  bif- 
muth in  the  cold ;  but  this  metal  decompofes  the  acid 
at  a  boiling  temperature.  Sulphurous  acid  gas  is  dif- 
engaged,  and  the  bifmuth  is  oxidated,  and  converted 
into  a  white  powder.  If  the  heat  be  ftrong,  fulphur 
is  lublimed.  \\'hen  the  remaining  mafs  is  \vail>ed  with 
water,  it  carries  off  the  remaining  acid  and  a  fmall 
quantity  of  the  oxide  of  bifmuth.  The  folution,  by 
proper  evaporation,  affords  fmall  foft  needle-formed 
cryftals,  which  are  fulphate  of  bifmuth.  This  fulphate 
>  IS  decoropofed  by  ^vater,  \vhich  feparates  a  white 
oxide. 


2.  Sulphite  of  JSifmul'i. 

Sulphurous  acid  has  no  aflion  on  bifmuth  ;  but  it 
unites  with  its  oxide,  and  forms  a  white  fulpliite  which 
is  infoluble  in  water,  and  even  in  its  own  acid  j  of  a 
fulphurous  talle  ;  fufible  by  the  blow-pipe  into  a  red- 
dilh  yellow  mafs,  which  is  reduced  on  charcoal  into 
metallic  globules  ;  decompofed  with  effervefcence  by 
means  of  iulphuric  acid  ;  giving  out  by  dillillation 
lulphurous  acid,  and  leaving  bcliind  a  pure  white  oxide. 

a.  Nitrate  of  Bifmuth.  ,,. 

•^  1668 

1.  Nitric  acid  exhibits  a  very  violent  action  with^'".'"* 
bifmuth.     \Vben  the   acid   is  a  little  concentrated,  and       ""' 
the  bifmuth   in  the  (late  of  powder,  there  is  a  violent 
effer\'efcence,  with  the  evolution  of  nitrous  gas.     There 

is  at  the  fame  time  great  heat  produced.     Tlie  bifmuth  t 

is  converted  into  %vhite  oxide  at  the  expence  of  the 
acid,  and  when  the  aftion  ceafes,  if  no  more  acid  be 
added  than  tvhat  is  neceffary  to  its  oxidation,  remains 
dry.  i5o> 

2.  The  nitric  folution,  thus  prepared,  is  coloiirlefs,  Propertici. 
and  affords  cryftals  by  evaporation.  It  cryftallizes  in 
tetrahedral  prifms,  compreffed  into  obtufe  three-lided 
(ummits.  It  has  fometimes  been  obtained  in  flattened 
rhomboidal  parallelopipeds,  fimilar  tj  thofe  of  Iceland 
cryflal.       When  this  fait  is  thrown  on  red-hot  coals, 

it  melts,  boils,  and  frothes  up  ;  exhales  nitrous  vapour, 
and  leaves  behind  a  greeniffi  yellow  oxide.  It  dries  in 
the  air,  and  becomes  moift  when  the  air  is  humid. 
WHien  it  is  brought  into  contaft  with  water,  it  becomes 
turbid,  is  decompofed,  and  a  white  oxide  is  precipitat- 
ed. This  decompofition  is  effefted  with  the  nitric 
acid,  ^vhich  is  poured  gradually  into  a  large  quantity 
of  water.  The  oxide  which  is  thus  obtained,  was  for- 
merly called  magijlen/  of  bifmuth.  It  is  known  in 
the  lliops  by  the  name  of  pearl  white.  It  becomes  of 
a  deep  gray,  brown,  or  even  black  colour,  when  it  is 
expofed  to  the  aftion  of  fulphurated  hydrogen  gas. 

4.  Muriate  of  Bifmutli. 

Muriatic  acid  has  but  a  feeble  aftion  on  bifmuth. 
It  is  neceffary  to  affifl  its  aclion,  that  the  acid  be  con- 
centrated, and  long  digefted  with  the  metal,  or  dillil- 
led  off  it  in  the  ftate  of  powder.  During  the  procefs, 
a  fetid  odour  is  emitted,  which  is  owing  to  the  decom- 
pofition of  water,  its  oxygen  combining  with  the  metals, 
and  tlje  hydrogen  being  fet  at  liberty.  By  evaporat- 
ing this  folution,  fmall  needles  of  muriate  of  bifmuth 
are  obtained  5  but  only  in  very  fmall  quantity  ;  for  the 
greateft  part  of  the  oxide  of  bilmuth  is  feparated  by 
water.  The  muriate  is  fublimed  by  heat  into  a  thick, 
folid,  fufible  matter,  which  ^vas  formerly  called  butter 
of  bifmuth.  It  is  deliquefcent,  and  may  be  decompofed 
by  water,  which  feparates  a  very  fine  white  oxide. 

Oxymuriatic  acid  readily  diffolves  bifmuth,  and 
forms  with  the  oxide  which  is  previoufly  produced,  a 
fait  fimilar  to  the  preceding. 

5.  Fluate  of  Bifmuth. 

6.  Borate  of  Bifmuth. 

Tliefe  Two  falts  may  be  formed  by  adding  a  fluate 
or  borate  of  an  alkali  to  a  folution  of  nitrate  of  bif- 
muth.    A   white  precipitate  is  formed  of  the  fluate  01 
4  L  2  borate 
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Bifmuth,   borate  of  bifmuth  ;  but  little  is  known  of  their  pro- 
,      ^'^'    ,  perties. 

7.  Phofphate  of  Bifmuth. 

This  fait  is  formed  by  combining  the  acid  with  the 
Oxide  of  the  metal,  when  precipitated  by  an  alkali. 
The  phofphate  of  bifmuth  is  in  the  ftate  of  an  infoluble 
white  powder. 

"  8.  Carbonate  of  Bifmuth. 

This  fait  may  be  formed  by  precipitating  the  oxide 
of  bifnmth  from  its  folution  iff  acids,  by  means  of  an 
alkaline  carbonate. 

9.  Arfeniate  of  Bifmuth. 

Arfenic  acid  aiSls  upon  bifmuth  with  the  afliftance 
of  heat.  A  white  powder  appears  on  the  furface  of 
the  metal,  and  the  oxide  is  precipitated  from  the  fo- 
lution, by  adding  water.  The  arfeniate  of  bifmuth 
may  be  formed  by  adding  arfenic  acid  to  a  folu- 
tion of  the  nitrate  of  bifmuth.  The  arfeniate  of  bif- 
muth falls  to  the  bottom  in  the  form  of  precipitate. 

10.  Tungftate  of  Bifmuth. 
Unknewn. 

1 1 .  Molybdate  of  Bifnjuth. 

Muriate  of  bifmuth  is  precipitated,  if  there  be  no 
excefs  of  acid,  by  molybdic  acid.  The  molybdate 
of  bifmuth  thus  formed,  is  of  a  white  colour. 


Antimony^ 


12.  Chromate  of  Bifmuth. 

13.  Columbate  of  Bifmuth. 


} 


UnknovsTi. 


14.  Acetate  of  Bifmuth. 

This  fait  may  be  fomied,  by  adding  a  folution  of 
acetate  of  potalh  to  a  folution  of  nitrate  of  bifmuth. 
A  precipitate  of  acetate  of  bifmuth  is  formed.  The 
addition  of  acetic  acid  to  the  nitrate  of  bifmuth,  Guy- 
ton  obferves,  prevented  the  latter  from  being  precipi- 
tated by  means  of  water. 

1 5.  Oxalate  of  Bifmuth. 

Oxalic  acid  combines  -w-ith  the  oxide  of  bifmuth, 
and  forms  ^vith  it  a  filt  in  the  Hate  of  white  powder, 
which  is  fcarcely  foluble  in  water.  Oxalic  acid  added 
to  nitrate  of  bifmuth,  occafions  a  precipitate  in  the 
form  of  fmall  tranfparcnt  cryftals,  which  are  oxalate 
of  bifmuth ._ 

16.  Tartrate  of  Bifmuth. 

Tartaric  acid  added  to  the  Cslution  of  bifmuth  in 
any  of  the  mineral  acids,  precipitates  the  oxide  in  the 
form  of  a  white  powder,  which  is  the  tartrate  of  bif- 
muth, and  is  infoluble  in  water. 

17.  Benzoate  of  Bifmuth. 

Benzoic  acid  combines  readily  with  the  oxide  of 
bifmuth.  The  folution,  by  evaporation,  affords  cry- 
ftals in  the  form  of  needles.  They  undergo  no  change 
by  expofure  to  the  air,  are  foluble  in  water,  and  de- 
compofed  by  fulphurlc  and  muriatic  acids.  This  fait 
is  alfo  decompofed  by  heat,  which  drives  off  it? 
»cid. 
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18.  Succinate  of  Bifmuth. 

Succliilc  acid  combines  with  the  oxide  of  bilmuth, 
at  a  boiling  heat.  By  evaporating  the  folution,  cry- 
ftals of  fuccinate  of  bilmuth  are  obtained,  in  the  form 
of  plates,  and  of  a  yellow  colour. 

II.  Adlion  of   Alkalies,    Earths,    and    Salts,  on  Bif- 
muth. 

1.  Scarcely  any  thing  is  kno%vn  of  the  aftion  of  the 
alkalies  on  bifmuth.  Ammonia,  it  is  faid,  commu- 
nicates to  it  a  yellow  colour,  and  the  oxide  of  bifmuth 
is  foluble  in  ammonia  In  the  liquid  ftate. 

2.  The  oxide  of  bifmuth  combines  by  fufion,  with  fi- 
Kca,  to  which  it  communicates  a  greenilh  yellow  co- 
lour. . 

3.  Bifmuth  is  not  changed  by  the  aftion  of  the  ful- 
phates  or  fulphites.  It  is  oxidated  by  the  nitrates. 
When  it  is  llrongly  heated,  and  thrown  into  a  red-hot 
crucible  with  nitrate  of  potaih,  it  detonates  feebly, 
and  without  much  inflammation.  It  is  reduced  to  the 
ftate  of  oxide,  of  which  one  part  combines  with  the 
potafh.  Eiimuth  has  no  aftion  on  muriate  of  ammo- 
nia, but  its  oxide  very  readily  decompofes  this  fait. 
In  the  cold,  it  difengages  a  little  ammonia,  by  Am- 
ple trituration  ;  but  \vhen  expofed  to  heat,  it  is  total- 
ly decompofed,  and  there  remains  a  muriate  of  bif- 
muth. 

4.  Bifmuth  is  applied  to  a  great  many  ufes.  It  forms 
fome  important  alloys  with  the  fofter  metals,  to  give 
them  hardnefs  and  confiftency.  The  oxides  of  bif- 
muth are  of  ilill  more  extenfive  utility.  It  is  employ- 
ed in  this  form  by  the  manufadlurers  of  porcelain,  for 
the  preparation  of  yellow  enamels,  and  it  is  mixed 
with  other  oxides,  to  give  variety  of  ibade  to  their  co- 
lours. It  is  fometimes  employed  in  the  fabrication  of 
coloured  glafles,  to  communicate  a  greenilh  yellow. 
The  white  oxide,  which  Is  moft  commonly  employed 
for  thefe  different  purpofes,  is  alfo  employed  as  a  paint 
for  the  Ikin,  under  the  name  of  pearl  while ;  but  it  is 
extremely  improper  for  this  purpofe,  for,  befides  the 
injury  which  it  does  to  the  fldn.  It  becomes  black, 
when  it  is  expofed  to  the  a61ion  of  fulphurated  hydro- 
gan  gas.  It  is  fometimes  ufed  alfo,  to  give  a  black 
colour  to  the  hair. 

Sect.  XII.  Of  AnTthtoNr  and  its  Cembinadons. 

I.  It  does  not  appear  that  the  ancients  were  ac-ji;jj(j™_ 
quainted  with  antimony  as  a  diftinft  metal,  although 
it  is  fuppofed  that  it  was  employed  by  them  in  alloys 
of  other  metals.  It  is  fald,  that  they  were  acquainted 
with  the  oxide  of  antimony,  and  that  it  was  employed 
as  an  external  remedy  in  inflammation  of  the  eyes. 
As  a  peculiar  metal  it  was  not  certainly  known  till 
the  time  of  Balil  Valentine,  who  lived  about  the  end 
of  the  15th  century.  In  his  work,  entitled  Currus 
Triumphalis  ylntimonii,  he  has  detailed  all  that  was 
then  known  of  this  metallic  fubflance,  and  he  has  par- 
ticularly delcribed  the  procefs  by  which  it  is  extrafted 
from  its  ore. 

No  fubftance  has  been  more  the  fubjeft  of  invefti- 
gation  than  antimony,  and  on  no  fubjeft,  perhaps, 
has  there  been  fo  much  ivritten.  The  alchemifts  re- 
garded antimony  as  peculiarly  appropriate  to  the  ob- 
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Antinionj.ject  of  their  rcfcarehes.     Their  labours  on  this  fubjeft 
Sic.        were  almoft  incredible  j  and  indeed  this  is  fcarcely  to 
•  be  wondered  at,  fince  it  appears  that  they  were  infpired 

with  the  hope  of  making,  by  its  means,  the  fortunate 
difcovery  of  the  univerfal  medicine.  It  was  therefore 
tortured  and  tried  in  every  pollible  way,  to  obtain  the 
objeft  of  their  refearches  •,  and  on  this  account  it  is  al- 
moft impoflible  to  reckon  up  the  number  of  medicinal 
preparations  which  were  propofed  and  employed  with 
this  metal  and  its  ores.  It  is  owing  to  thefe  views  and 
refearches,  concerning  antimony,  that  its  nature  and 
properties  are  now  fo  fully  kno^vn. 

2.  About  the  end  of  the  1 7th  century,  Lcmery  pub- 
lifhed  a  treatife,  which  was  the  firfl  correft  and  ra- 
tional account  of  antimony.  In  this  he  arranged  and 
detailed  the  difcoveries  of  his  prcdeceflbrs,  and  added 
fome  of  his  own,  with  a  number  of  curious  experiments 
and  accurate  procefl'es  for  many  of  the  preparations  of 
antimony  and  its  fulphuret.  iVIender  afterwards  pub- 
liflied  a  very  complete  hiftory  of  all  the  facfls  that  were 
then  known  concerning  antimony  ;  and  it  has  been 
fince  examined  by  more  modem  chemifts  ;  among 
whom  Bergman,  Scheele,  Berthollet,  Prouft,  and  The- 
nard,  arc  the  principal  writers  on  this  fubjeft. 

3 .  Antimony  exifts  in  nature  in  four  different  ftates  : 
In  the  ftate  of  native  antimony,  that  of  fulphuret,  hy- 
drofulphuret  of  the  oxide  of  antimony,  and  muriate. 
Native  antimony  is  eafily  diftinguiihed  by  its  colour 
and  brilliancy.  It  has  been  found  in  Sweden  and  in 
France.  The  moft  common  ore  of  antimony  is  the 
fulphuret,  which  is  of  a  grayilh  colour,  and  ftains  the 
fingers.  It  is  fometimes  cryftallized  in  fquare  prifras, 
which  are  fllghtly  rhomboidal,  and  terminated  by  four- 
fided  pyramids.  The  hydrofulphurated  oxide  of  anti- 
mony is  in  ihining  filaments,  of  a  deep  red  colour,  dif- 
pofed  in  rays  going  from  a  common  centre,  adhering 
to  the  furface  or  cavities  of  the  fulphuret.  The  muriate 
of  antimony,  which  is  a  rare  produflion,  is  of  a  brilliant, 
pearly-white  colour,  in  the  form  of  fmall  divergent  nee- 
dles, fomewhat  refembling  radiated  zeolite. 

4.  To  obtain  the  pure  metal  from  the  fulphuret  of 
antimony,  the  ore  is  firft  roafted,  to  feparate  the  greateft 
part  of  the  fulphur.  It  is  then  mixed  with  its  own 
weight  of  black  flux,  formed  into  a  parte  with  oil, 
and  expofed  to  a  ftrong  heat  in  a  crucible,  at  the  bot- 
tom of  which  the  metal  is  fovmd  reduced.  By  a  fliorter 
procefs,  eight  parts  of  fulphuret  of  antimony,  fix  of 
tartar,  and  three  of  nitre,  reduced  to  powder,  and  well 
mixed,  are  projeciited  in  fmall  quantities  into  a  red-hot 
crucible.  At  each  projeflion  there  is  a  ftrong  detona- 
tion ;  the  tartar  forms,  by  means  of  the  nitre,  a  black 
flux,  and  the  fulphuret  being  burnt,  the  metal  is  fufed, 
but  not  oxidated,  on  account  of  the  charcoal  of  the  tar- 
tar with  which  it  is  furrounded,  and  the  liquid  alkali 
which  covers  it.  The  whole  is  then  fufed  in  a  conical 
iron  pot  •,  and,  when  it  Is  cool,  the  metallic  antimony 
is  found  at  the  bottom,  marked  on  its  furface  with 
needle-ftiaped  cryftals,  arranged  in  the  form  of  a  ftar. 

5.  Antimony,  in  a  ftate  of  purity,  is  of  a  brilliant 
white  colour,  having  a  good  deal  of  relemblance  to 
that  of  filvtr  or  of  tin.  It  has  a  lamell.ited  texture, 
compofed  of  plates  which  crofs  each  other  in  all  di- 
reftions.  It  exhibits  fometimes  perceptible  traces  of 
cryftallization.  1  he  form  of  the  cryftals,  which  was 
difcovered  with  difficulty  by  Hauy,  on  accotjnt  of  its 
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complicated  ftru6lure,  is  the  oclahcdron,  coropofed  of  Antimony, 
a  great  number  of  regular    tetrahedrons.      Antimony       °^'^'     . 
has  a  very  perceptible  tafte  and   fmell,  and  particular- 
ly if  it  is  rubbed   for  fome  time  on   the  hands.     The 
fpecific  gravity  is  6.702.      It  is  very  brittle,  fo  that  it 
can  be  reduced  to  powder,  which  is  of  a  grayifh  white 


colour. 
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6.  Antimony  undergoes  no  change  by  being  expo-  Aftion  of 
fed  to  the  air,  nor  is  there   any   perceptible   aftion  be-  water, 
tween    antimony  and  ^vater    in    the   cold ;    but    when 

water  comes  in  contaft  with  antimony  red  hot,  it  is 
inftantanconfly  decompofed,  and  accompanied  with  a 
violent  detonation,  and  a  very  brilliant  white  flame. 
Accidents  of  this  kind  have  happened,  attended  with 
confiderable  danger.  1^8° 

7.  When  antimony  is  heated  to  the  temperature  of"' "**'■ 
8oS°,  it  melts-     If  the  heat  be  continued  after  its   fu- 

fion,  it  is  fublimed,  and  if  the  procefs  be  performed  in 
clofe  veflels,  it  is  condenfed  in  Ihining  cryftallized 
plates.  If  it  be  allowed  to  cool  floivly,  and  part  of  itr 
be  poured  off  when  the  furface  becomes  folid,  the  ca- 
vity is  lined  with  pyramidal  cryftals,  compofed  of  fmall 
oiflahedrons.        '  1681 

8.  When  antimony  is    kept    in  fufion  in  the    open  OxiJes. 
air,  it  rifes  in  the  form  of  white  vapour,  which  is  pre- 
cipitated on  the  lurface   of  the  metal  or  upper  part  of 

the  crucible,  and  cryftallizes  in  long  prifms,  or  in  fmall, 
white,  brilliant  needles.  This  is  an  o.xide  of  antimony, 
which  was  formerly  called  argenline  Jlowers,  or  fnoiv  of 
regulus  of  antimonij .  By  this  procels  it  is  found,  that 
the  antimony  has  acquired  an  addition  of  weight  of  a- 
bout  ?o  per  cent.  This  o.xide  may  be  obtained,  by  ex- 
pofuig  the  antimony  in  a  crucible  to  a  white  heat,  and 
then  by  fuddenly  agitating  it  in  contaft  with  air,  it 
takes  fire  with  a  kind  of  explofion,  and  burns  with  a 
white  light. 

Thenard,  in  his  refearches  concerning  antimony, 
diftinguifties  fix  different  degrees  of  oxidation  of  this 
metal.  But  in  a  memoir  on  the  fame  metal  by  Prouft, 
he  confiders  that  the  oxides  of  antimony  may  be  redi^-- 
ced  to  two.  According  to  the  experiments  of  this 
chemift,  100  parts  of  antimony  treated  with  nitric 
acid  in  a  retort,  uniformly  afford  130  of  a  yellow 
oxide  in  the  ftate  of  powder.  It  is  reduced  to  I  26  by 
walking  with  water  before  drj'ing  it,  becaufe  the  nitric 
.icid  diublves  a  fmall  proportion.  This  oxide  is  not  re- 
duced by  being  expofed  to  a  red  heat,  but  it  is  fublimed, 
and  condenfed  in  clofe  veffels,  in  groups  of  cryftals. 
It  is  infoluble  in  water.  It  is  the  fame  oxide  which  was 
formerly  diftingiulhed  by  the  name  of  argentine  flowers . 
The  component  parts  of  this  oxide,  according  to  Prouftj . 
are, 

Antimony,     77 
O-xygen,         23 

1 00  *  •  "Jiur.  it 

The  oxide  with   a   fmaller  proportion  of  oxygen,  is  p.  3^0. 
formed  by   diiTolving   antimony  in  muriatic  acid  ;  and  ■" 

by  adding  water  to  the  folution,  a  white  powder  is 
precipitated,  which  being  waftied,  is  feparated  from 
any  acid  that  may  adliere  to  it.  To  purify  it  ftill 
more,  it  is  to  be  boiled  with  carbonate  of  potafti,  and 
afterwards  wathed,  and  dried  on  a  filter.  This  oxide  is 
of  a  yellowiflt  white  colour,  and  has  little  brilliancy  ;  it 

melts 
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Atitimony,  meltS  at  a  Moderate  red  heat,  and  when  it  is  allowed 
to  cool,  it  cryftallizes  on  the  furface.  The  cryftals 
are  of  a  yellovviilj  white  colour,  which  are  thrown  to- 
gether in  heaps,  in  a  radiated  form.  This  oxide  was 
formerly  kno^vn  by  the  name  of  poxvdtr  of  algaroth. 
Its  component  parts  are, 
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Antimony 
Oxygen 


81.5 
.8.5 


Phyfiquc, 
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9.  There  Is  no  aftion  between  antimony  and  azote, 
hydrogen,  or  carbone. 
l53j  10.    Antimony  enters   into  combination  with   phof- 

Phofphuret.  phorus,  and  forms  with  it  a  phofphuret.  Equal  partiS 
of  phofphoric  gliifs  and  antimony  are  fufed  together 
in  a  crucible,  or  with  the  addition  of  \  of  charcoal, 
or  by  projecting  pieces  of  phofphorus  on  the  metal  In 
fufion  In  a  crucible  j  and  thus  a  phofphuret  of  anti- 
mony Is  obtained.  The  phofphuret  has  a  metallic 
luftre,  is  brittle,  and  has  a  lamellated  fraftute.  When 
It  is  placed  on  burning  charcoal,  It  melts,  gives  out 
a  fmall  green  flame,  and  is  converted  Into  the  ^vhite 
oxide  of  antimony,  which  is  fublimed. 
1683  II.  Antimony  combines   very  readily  with  fcilphur, 

Sulphuret.  ^jjj  forms  with  it  an  artificial  iiilphuret,  which  is  ex- 
aftly  ilmllar  to  the  native  fulphuret.  It  is  formed  by 
mixing  the  antimony  ahd  the  fulpliur  together,  and 
fufing  them  in  a  crucible.  This  fulphuret  is  of  a 
brilliant  gray  colour.  Is  more  fufible  than  the  metal 
itfelf,  and  by  flow  cooling,  may  be  obtained  In  cryftals. 
The  component  parts  of  the  fulphuret,  according  to 
Prouft,  are. 

Antimony,     7J.1 
Oxygen,  24.9 
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12.  The  yellow  oxide  of  antimonv  combines  with 
different  proportions  of  iulphur,  and  forms  compounds 
of  different  colours,  and  which  were  fonnerly  dillinguifli- 
ed  by  different  names.  W^ith  eight  parts  of  the  oxide 
and  one  part  of  the  fulphuret,  a  red-coloured,  feraitranf- 
parent  mafs  is  obtained,  which  was  formerly  called  glafs 
of  antimony.  When  two  parts  of  fulphuret  are  added 
to  eight  parts  of  the  oxide,  a  yellowllh  mafs  is  formed, 
which  was  kno^vn  by  the  name  of  crocus  melal/orum. 
Six  parts  of  oxide  and  one  of  fulphur,  form  a  dark  red, 
opaque  mafs,  with  a  vitreous  fraflure,  which  is  the  true 
/iver  of  fulplair.  In  thefe  com.blnations,  the  fulphur 
deprives  the  oxide  of  part  of  the  antimony,  and  com- 
bines with  it,  forming  a  fulphuret.  Tills  fulphiu-et  then 
combines  with  the  oxide  f. 

13.  Antimony  enters  -into  combination  w-ith  the 
acids,  and  forms  falts.  It  alfo  forms  alloys  vnth  many 
of  the  metals.  The  affinities  of  antimony  and  of  its 
oxides  are,  according  to  Bergman,  in  the  following 
order  : 

AsTiMONy.  Oxide  of  Antimony. 


Iron, 

Muriatic  acid. 

Copper, 

Tin, 

Lead, 

Oxalic, 

Sulphuric, 
Nitric, 

Nickel, 

Tartaric, 

2 

Antimony. 

Oxide  of  ANTIMOKY.       Antimony 

&r. 

Silver, 

Saclaitic,                                      *' 

Bifmuth, 

Phofphoric, 

Zinc, 

Citric, 

Gold, 

Succinic, 

Platlna, 

Fluoric, 

Mercury, 

Arfenic, 

Arfenic, 

Latlic, 

Cobalt, 

Acetic, 

Sulphur. 

Boracic, 

>■ 

PruffiC, 

Carbonic. 

I.  Salts  of 

Antimony, 

I.  Sulphate 

of  Antimony. 

Sulphuric  acid  has  no  aflion  on  antimony  in  the 
cold.  At  a  boiling  temperature  the  acid  is  decompof- 
ed  ;  fulphurous  acid  gas  Is  emitted  with  effervefcence, 
and  if  diftilled  in  a  retort  to  drynefs,  fulphur  is  fublim- 
ed. There  remains  a  white  oxide  of  antimony.  If 
this  mafs  be  wathed  with  water,  the  acid  which  adheres 
to  It  is  carried  off,  with  a  fmall  portion  of  the  oxide  j 
and  what  remains  Is  the  white  oxide,  which  is  infoluble. 
By  adding  a  large  quantity  of  ^vater  to  the  folution, 
the  oxide  which  it  had  carried  off  is  precipitated  ;  but 
this  lolution  being  evaporated  yields  no  cryftals.  It  is 
decompoled  by  the  earths  and  the  alkalies,  which  pre^ 
cipitate  a  white  oxide.  Sulphuric  acid,  therefore,  oxi- 
dates antimony,  but  does  not  feem  to  have  the  property 
of  forming  a  fait. 

2.  Sulphite  of  Antimony. 

Sulphurous  acid,  with  the  affiftance  of  heat.  Is  de- 
compofed  by  antimony.  The  metal  Is  oxidated,  and 
there  Is  formed  a  lulphite  of  antimony.  This  fait  may 
be  alfo  obtained  by  adding  fulphurous  acid  to  the  fo- 
lution of  antimony  in  muriatic  acid.  A  white  preci- 
pitate appears,  which  is  infoluble,  of  an  acrid,  bitter 
taile,  and  is  decompofed  by  heat.  When  it  is  ciillillcd 
In  clofe  veffcls.  It  yields  a  little  fulphurous  acid,  then 
fulphurlc  acid,  and  tlie  refiduum  Is  a  reddilb  bro^vn 
mafs,  which  is  foluble  in  fixed  alkali,  and  may  be  preci- 
pitated by  means  of  muriatic  acid.  Into  a  hydrofulphu- 
ret  of  antimony, 

3.  Nitrate  of  Antimony. 

Nitric  acid  Is  rapidly  decompofed  by  antimony,  even 
in  the  cold.  There  is  evolved  a  great  quantity  of  ni. 
trous  gas,  and  fometimes  the  rapidity  of  the  oxidation  is 
fuch,  that  It  is  accompanied  with  aftual  combuftion. 
The  water  alfo  is  partially  decompoled.  The  anti- 
mony is  converted  Into  a  white  oxide.  The  hydrogen 
of  the  water  combines  with  the  azote  of  the  acid,  and 
forms  ammonia,  \vhich  combines  with  part  of  the  nitilc 
acid,  and  the  compound  is  nitrate  of  ummonla.  The  fmall 
quantity  of  oxide  of  antimony  which  is  diffolved  in  nitric 
acid,  is  precipitated  by  water,  fo  that  it  adheres  very 
{lightly  to  the  acid. 

4.  Muriate  of  Antimony. 

Muriatic  acid  ails  on  antimony  very  feebly.  By  di- 
gefting  the  metal  with  the  acid  for  a  long  time,  it  dif- 
folves  a  fmall  quantity,  and  the  folution  becomes  of  a 
yellowilh  colour.     The  white  oxide  Is  more  foluble  in 

tills 
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y,  this  acid,  and  forms  with  it  a  colourlcfs  folutioii.  The 
firlt  folution  yields  cry  dais  by  evaporation,  in  the  form 

~  of  fraall  needles,  which  arc  deliquefccnt,  and  fublimcd 
"by  heat,  and  arc  precipitated  and  decompofed  by  wa- 
ter. The  folution  formed  with  the  oxide  is  fixed  in 
the  fire,  and  cryfl'allizes  in  brilliant  plates.  It  is  alfo 
decompofed  by  water.  Muriatic  acid  diifolves  more 
readily  the  fulphuret  of  antimony,  for  it  does  not  re- 
quire the  aid  of  heat.  There  is  difengaged  a  ftrong 
odour  of  fulphurated  hydrogen  gas.  When  the  mix- 
ture is  heated,  the  whole  of  the  metal  is  diflblvcd. 

Nitromuriatic  acid  dilTolves  antimony  more  readily 
than  any  of  the  aci-ds  which  have  bjen  mentioned. 
This  folution  is  colourlefs.  The  muriate  of  antimony 
which  remains  after  the  evaporation,  by  being  dillil- 
led,  comes  over  of  a  tliicker  confiftence,  in  proportion 
as  it  is  concentrated.  This  muriate  of  antimony  was 
formerly  called  hitter  of  atitimomj.  It  is  of  a  grayifli 
white  colour,  and  fometimes  cryllallizcs  in  four-fided 
prifras.  It  is  deliquefcent  in  the  air,  and  extremely 
caullic  and  corrofive.  When  it  is  diluted  \vitli  water, 
a  white  powder  is  'precipitated,  which  is  \\\t  powder  of 
a'garoth. 

5.  Fluate  of  Antimony. 

6.  Borate  of  Antimony. 

Fluoric  and  boracic  acids  have  no  a^lion  on  anti- 
mony, but  combine  with  its  oxide,  or  precipitate  it  from 
its  folution  in  acids,  in  the  form  of  white  powder,  form- 
ing a  fluate  or  borate  of  antimony. 

7.   Phofphate  of  Antimony. 

Phofphoric  acid  combines  with  the  oxide  of  anti- 
mony. The  folution,  by  evaporation,  yields  a  blackilh 
green  mafs. 

8.   Phofphate  of  Lime  and  Antimony. 

This  triple  fait  is  formed  by  calcining  together 
equal  parts  of  fulphuret  of  antimony  and  the  allies  of 
bones  ;  or,  according  to  the  procefs  recommended  by 
Mr  Chenevix,  by  diiTolving  white  oxide  of  antimony 
and  phof])hite  of  lime  in  equal  parts  in  muriatic  acid  ; 
and  then  by  adding  this  folution  to  a  fufficient  quanti- 
ty of  diftilled  water,  which  contains  pure  ammonia. 
A  precipitate  is  formed  in  the  flate  of  white  powder. 
I'his  powder  is  nearly  infoluble  in  water.  It  has  been 
long  known  as  a  diaphoretic  and  emetic,  under  the 
Bume  of  Jniries''s  powder.  According  to  the  analyiis 
of  Dr  Pearfon,  it  is  compofed  of 

Phofphate  of  lime,  43 

Oxide  of  antimony,       5  7 
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9.  Carbonate  of  Antimony. 

Unknown. 

JO.   Arfeniate  of  Antimony. 

By  digefting  together  arfenic  acid  and  antimony, 
2  white  powder  is  obtained,  which  is  arfeniate  of 
antimony.  Muriatic  acid  diifolves  this  powder,  but  it 
may  be  feparated  by  adding  water.  This  fait  may  be 
formed  alfo,  by  Adding  an  alkaline  arfeniate  to  the  folu- 
tion of  antimony  in  muriatic,  tartaric,  or  acetic  acids. 


1 1 .  Molybdate  of  Antimony. 

Muriate  of  antimony  is  precipitated  by  molybdic 
acid  ;  and  if  the  acid  be  not  in  excefs,  the  precipitate 
is  white. 

1  2.  Acetate  of  Antimony. 

Acetic  acid  diffolves  a  fmall  portion  of  the  oxide  of 
antimony,  and  according  to  fome,  yields  fmall  cryRals. 
The  acetate  of  antimony  has  been  employed  as  un 
emetic. 

13.  Oxalate  of  Antimony. 

Oxalic  acid   combines  with  the  o.\ide  of  antimony^ 
and  the  folution   affords  cryflals  in  the  form  of  fmal) 
grains,  which  are  fcarcely  foluble  in  water. 

14.  Tartrate  of  Antimony. 

Tartaric  acid  alto  combines  with  a  fmall  portion  of 
the  oxide  of  antimony,  and  affords  a  fait  which  affume" 
the  form  of  jelly. 

15.  Tartrate  of  Potarti  and  Antimony. 

This  triple  fait  was  formerly  prepared  by  boiling  to- 
gether the  preparation  of  v;hat  was   called  crocus   me-       iCi-j- 
tallorum,  and  tartar,  in  water.      But  if  the  white  oxide  Tartar 
be  mixed  with  its  own  weight  of  tartar,  and   the  mix-^ni^tic, 
ture  boiled  in  10  or  12  parts   of  water,  till  the  tartar 
be  faturated,  and  the  folution   filtered  and  evaporated, 
cryflals  are  obtained,  which  are  cryftals  of  the  tartrate 
of  potafh  and  antimony,  which  have  been  long  and  better 
kno^vn  by  the  name  of  tartar  emetic.     This  fait  is  of 
a  white  colour,  and   it   cryftallizes  in  regular  tetrahe- 
drons.    It  effiorefces  by  expofure  to  the  air,   and  is  fo- 
luble in  80  parts  of  cold,  and  in  half  that  quantity  of 
water  at  the  boiling  temperature.     Wlien  it  is  ex'pofed 
to  heat,  it   is  decompofed.     It  is  alfo  decompofed  by 
the  alkalies  and  their  carbonates. 

According  to  the  analyfis  of  Thenard,  this  fait  is 
compofed  of 


Antimony, 

Acid, 

PotaOi, 

38 
34 
16 

W^ater 

8 

96,  lofs  4.  * 

This  fait  has  been  greatly  employed  as  a  diaphore- 
tic and  emetic,  from  which  property  it  has  derived 
its  name.  An  account  of  the  mode  of  preparing  a  ii- 
jnilar  powder,  which,  it  is  faid,  \vas  invented  by  an 
earl  of  W^arwick,  and  became  famous  in  Italy  as  a 
powerful  and  clTeftual  medicine,  was  publidied  in 
Italy,  in  the  year  1620.  The  preparation  of  tartar  eme- 
tic itlclf  was  f.rlf  publifhed  in  1 63 1 . 

16.  Eenzoate  of  Antimony. 

Benzoic  acid  combines  with  the  oxide  of  antimony, 
and,  by  evaporating  tlte  folution,  cryftals  are  obtained. 
This  fait  is  not  altered  by  expofure  to  the  air,  but  it 
is  readily  decompofed  by  heat. 

II.  Aftion  of  Alkalies,  &.c.  on  Antimonv. 

I.  All  the  alkalies  have  a  peculiar  aflion  on  the 
fulphuret  of  antimony;       Sulphuret    of   antimony  and 

potafh 


*  Anil,  lit 

dim. 
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Antimony,  potafli  foitii  a  preparation  wliich  is  knorni  by  the  name 
^'^-  of  kermes  mineral,  a  name  which  it  derives  from  the 
'  red  animal  called  kermes.  This  is  prepared  in  the  dry 
■way  by  mixing  together  one  part  of  fulphuret  of  anti- 
mony and  two  of  potalh,  and  in  proportion  to  the 
quantity  of  fulphuret,  add  a  fixteenth  part  of  fulphur. 
Fufe  the  mixture  in  a  crucible,  and  pour  it  into  an 
iron  mortar.  When  it  is  cool  reduce  it  to  powder, 
and  boil  it  in  Avater  ;  filter  the  liquid,  and  as  it  cools, 
a  reddilh  brown  powder  is  depofited.  Walh  the  preci- 
pitate, firfl  «ith  cold,  and  then  with  boiling  water,  till 
it  comes  off  infipid.  It  may  be  prepared  in  the  humid 
way,  by  boiling  10  or  12  parts  of  pure  liquid  alkali 
writh  two  of  fulphuret  of  antimony,  for  half  an  hour, 
«nd  then  filtering  the  liquid  ;  the  kermes  is  depofited  as 
it  cools. 

The  compound  which  is  firfl;  formed,  is  a  hydroful- 
phuret  of  potalh  and  antimony.  When  boiling  water 
is  added  in  fufficient  quantity,  the  whole  is  diflblved, 
-but  the  folution  becomes  tufbid  by  cooling,  and  di- 
vides into  two  parts ;  the  one,  which  is  depofited 
in  the  form  of  a  reddilh  brown  powder,  is  the  kermes 
mineral,  and  the  other,  which  remains  in  folution, 
containing  a  fmaller  proportion  of  fulphur  and  oxide 
of  antimony  than  the  former,  has  been  diftinguifhed 
by  (he  name  of  golden  fulphur.  The  caufe  of  the  fe- 
paration  is,  that  the  alkali,  if  it  is  not  in  great  quanti- 
ty, cannot  hold  the  fulphurated  oxide  of  antimony  in 
folution  while  it  is  cold.  What  remains  in  folution  af- 
ter the  fpontaneous  precipitation,  contains  a  greater 
proportion  of  fulphur,  and  lefs  of  the  oxide  of  anti- 
mony. When  an  acid  is  added  to  this  folution,  ano- 
ther precipitate  is  formed,  which  is  of  an  orange  yel- 
low colour,  from  the  greater  proportion  of  fulphur, 
and  on  this  account  has  been  called  golden  fulphur. 
Kermes  mineral,  or  the  hydrofulphuret  of  antimony, 
according  to  Thenard,  contains  the  following  propor- 


tions. 


Erown  oxide  of  antimony,  72.760 

Sulphurated  hydrogen,  20.29S 

Sulphur,  4- 156 

Water  and  lofs,  2.786 


100.000 


*  Ann.  de 
dim.  xxxi 
p.  277. 

J  689 
Earths. 


From  the  analyfis  of  the  fame  chemift,  the  golden 
fulphur,  or  fulphur  auraUim,  is  alfo  a  hydrofulphuret, 
having  a  greater  proportion  of  fulphur,  and  a  fmaller 
proportion  of  the  oxide.  The  component  parts  are  the 
following. 

Brown  oxide  of  antimony,      68.;^00 
Sulphurated  hydrogen,  17-877 

Sulphur,  1 2.000 


98.177  » 

a.  The  oxlc^e  of  antimony  has  the  property  of  com- 
bining with  fome  of  the  earths  during  their  vitrifica- 
tion, and  communicating  to  them  different  fliades  of 
colour,  more  or  lefs  yellow  and  orange. 

3.  Moft  of  the  falts  have  a  peculiar  aftion  on  anti- 
mony or  its  fulphuret.  By  fuling  in  a  cnjcible  two 
parts  of  fulphate  of  potalh  and  one  of  antimony,  the 
jDetal  difappears,  and  a  vitreous  mafs  of  a  yellow  co- 


lour  is  formed,  which  has  a  caudle  property.      Dlf-lVlIurium, 
folved  in  hot  water,  it   affords,  on  cooling,    a  hydro-,     ^^!| 
fulphuret  of  antimony.     The  antimony  has  carried  oft         ' 
the  oxygen  of  the  acid,  and  combined  in  the  ftate  of 
oxide,  with   the  fulphuret  of  potafh,  which  is  formed 
by  the  fulphur  of  the  acid  uniting  <\ith  the  potafli  du- 
ring the  procefs. 

The  nitrates  have  a  powerful  aftion  on  antimony 
and  its  fulphuret.  A  mixture  of  two  or  three  parts 
of  nitrate  of  potafli  and  one  of  antimony  in  fine  pow- 
der, well  rubbed  together  in  a  mortar,  produces  a 
lively  detonation,  by  throwing  it  on  burning  coals, 
or  projefting  it  into  a  red-hot  crucible,  or  heating  it 
to  rednefs  in  a  clofe  vefTel.  This  detonation  is  accom- 
panied with  a  bright  white  flame  ;  and  the  antimony 
is  flrongly  oxidated  by  the  oxygen  of  the  nitre,  which 
is  decompofed,  and  reduced  to  its  alkaline  bale.  The 
reCduum  of  this  detonation  is  a  white  fcorified  mafs, 
which  being  wafhed  with  water,  leaves  a  portion  of 
the  oxide  of  antimony  united  to  a  fmall  quantity  of 
potafh,  and  affords  befides,  another  compound,  with 
more  of  the  alkali.  The  white  matter  which  Is  firft 
depofited,  has  been  called  ix:afhed  diaphoretic  antimo- 
ny. The  water  which  remains  holds  in  folution  a  por- 
tion of  metallic  oxide,  united  to  the  potafh  of  the 
nitre.  The  oxide  In  this  cafe  performs  the  part  of  an 
acid.  This  compound  has  been  found  fufceptible  of 
cryftallizatlon.  It  is  decompofed  by  acids,  and  the  pre- 
cipitate from  it,  which  is  an  oxide  of  antimony,  has 
been  diftinguifhed  by  the  names  of  cerufe  of  antimony, 
magiflery  of  diaphoretic  antimony,  and  pearly  matter  of 
Kerhnngius. 

When  equal  parts  of  nitre  and  fulphuret  of  antimo- 
ny are  treated  In  the  fame  way,  a  vitrified  mafs  is  ob- 
tained, Cmilar  to  what  has  been  already  defcribed,  by 
the  name  of  liver  of  antimony. 

III.  Alloys. 

Antltnony  enters  into  combination  with  the  metals, 
and  forms  alloys  with  them,  fome  of  which  aie  of  con- 
fiderable  Importance,  But  the  alloys  of  antimony, 
with  the  metals  already  defcribed,  are  either  little 
known,  or  have  been  applied  to  no  ufe.  The  alloys 
of  cobalt  and  nickel,  with  antimony,  have  not  been 
examined.  With  manganefe  antimony  forms  but  an 
imperfeft  alloy,  and  the  compound  of  antimony  and 
bifmuth  Is  very  brittle.  .g.j 

Befides  the  various  preparations  of  antimony  ufed  inufesofan- 
medicine,  which  are  now  comparatively  but  few  intimony. 
number.  It  is  much  employed  In  many  arts.  In  the 
metallic  ftate  It  is  of  the  greatefl  importance  as  an  al- 
loy with  other  metals  wblch  will  be  afterwards  men- 
tioned. In  the  ftate  of  oxide,  it  Is  much  ufed  in  the 
fabrication  of  coloured  glafs,  and  of  enamels  for  pot- 
tery and  porcelain  ;  particularly  in  forming  different 
fhades  of  brown,  orange,  and  yellow  colours.  The 
oxide  Is  mixed  with  different  other  metallic  oxides,  to 
produce  various  fliades  of  colour. 

Sect.  XIII.  Of  T&LLVkiuM  and  its  Combinations. 

I.  lu  the  year  1782,  Muller  of  RIchcnftein,  in  ex,imi-  „•,,'.'* 
ning  a  gold  ore,  diftinguifhed  by  the  names  of  aurum 
faradoxum  and  aurum  prable/miticum,  conjeiSured  that 

it 
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Xellurium,  it  contained  a  peculiar   metal.      Bergman,    to  whom 

&<^-  this  mineralogill  had  fent  a  fpecimen  of  the  mineral, 
»  could  not,  from  the  fmall  quantity  which  he  had  re- 
ceived, afcertain  whether  it  was  really  a  new  metal, 
Gr  merely  antimony,  ^vlth  which  it  pofleffes  fome  com- 
mon properties.  He  inclined,  however,  to  the  former 
opinion.  This  mineral  was  analyzed  by  Klaproth  in 
the  end  of  the  year  1797,  the  account  of  which  was 
publiihed  iii  1 798.  By  this  analylis  the  conjeflure  of 
Muller  was  verified,  and  to  the  new  metal  Klaproth 
gave  the  name  of  teUuriutn. 

2.  This  metal  has  been  found  in  four  different  mine- 
rals. Firll,  in  that  in  which  Klaproth  firll  deteiled  it, 
which  is  called  "white  gold  ore,  a  mineral  found  in  the 
mountains  of  Fatzbay  in  Tranfylvania.  In  this  mi- 
neral the  tellurium  is  combined  with  iron  and  gold. 
The  fecond  is  what  is  called  graphic  gold  ore,  %vhich 

~  is  compofed  of  tellurium,  gold,  and  filver.  The  third 
is  kno^vn  by  the  name  01  yellow  gold  ore  of  Nagi/og. 
This  mineral  contains,  belides  tellurium,  gold,  filver, 
and  a  little  fulphur.  The  fourth  is  a  variety  of  the 
laft,  and  is  denominated  gray  gold  ore.  Befides  the 
metals  in  the  former,  it  contains  a  little  copper.  To 
obtain  the  metal  from  the  ore,  a  quantity  of  it  is  (light- 
ly heated  with  fix  parts  of  muriatic  acid,  and  having 
added  three  parts  of  nitric  acid,  it  is  then  boiled.  A 
confiderable  effervefcence  takes  place,  and  the  whole 
is  dilfolved.  The  folution  being  diluted  with  diftilled 
water,  is  mixed  with  a  folution  of  caullic  potath,  to 
diflblve  the  precipitate ;  and  there  remains  only  a  brown, 
flaky  matter,  formed  of  the  oxides  of  gold  and  iron. 
The  alkaline  folution  of  the  oxide  of  tellurium  is  mix- 
ed with  muriatic  acid,  to'  faturate  the  potalh,  and  there 
is  depofited  a  copious,  very  heavy,  white  powder.  By 
forming  this  powder  into  a  pafte  with  oil,  and  heating  it 
to  rednefs  in  a  fmall  glafs  retort,  the  metal  is  obtained, 
partly  fufed  and  cryilallized  at  the  bottom  of  the  retort, 

»*S3  and  party  fublimed  at  the  upper  part. 
Pr«|)erties.  ^_  Tellurium  is  of  a  white  colour,^  fomewhat  refem- 
bling  lead,  and  has  a  confiderable  luftre.  It  is  very  brit- 
tle, and  may  be  ealily  reduced  to  powder.  It  has  a 
lamellated  textofe,  fimilar  to  antimony.  By  flow  cool- 
ing it  affumes  a  cryftalline  form,  efpecially  on  the  fur- 
face.  Its  fpecific  gravity  is  6.1 15.  It  is  one  of  the 
mofl  fufible  of  the  metals,  and  when  heated  in  clofe 
veffels,  it  boils  readily,  and  is  fublimed  in  the  form  of 
brilliant  globules,  which  adhere  to  the  upper  part  of  the 
velTels. 

5.  When  tellurium  is  heated  by  the  aftion  of  the 
blo'.v-pipe  on  charcoal,  it  burns,  after  being  melted, 
with  a  'ively  flame,  of  a  blue  colour,  and  green  at  the 
edees.  It  is  entirely  volatilized  in  the  form  of  a  gray- 
i(h  white  fmoke,  dilhifing  a  fetid  odour,  which  Klaproth 
compares  to  that  of  radilhes. 

The  oxide  of  tellurium  is  very  fufible.  By  heating 
it  in  a  retort,  a  yelloiv,  (Ira'V-coloured  mafs  is  obtained, 
xvhich  affumes  a  radiated  texture  on  cooling.  When 
the  oxide  is  heated  on  charcoal,  and  furrounded  with  it, 
it  is  fo  rapidly  reduced,  that  it  is  accompanied   with  a 

169.;      kind  of  exploiion. 
Sulfhurct.        6-  Tellurium  enters  into  combination  with   fulphur, 
and  forms  with  it  a  fu'phuret.     This  fulphuret  is  of  a 
grayilh  colour,   of  a  radiated    ftrufture,    and  is  eafily 
cryilallized. 
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I.  Salts  of  Tellurium. 

I.  Sulphate  of  Tellurium. 

One  part  of  tellurium  mixed  in  the  cold,  in  a  clofe 
veffel,  with  loo  parts  of  concentrated  ful  'huric  acid, 
communicates  to  it  a  beautiful  crimlon  colour.  By  ad 
ding  water  drop  by  drop  to  tins  folution,  the  colour  va- 
nilhes,  and  the  metal  is  depofited  in  the  form  of  black 
flakes.  When  the  folution  is  heated,  the  colour  alfo  dli- 
appears,  and  the  oxide  of  tellurium  is  gradually  precipi 
tated  in  the  ftate  of  white  powder;  but,  when  diluted 
fulphurlc  acid  is  employed,  with  the  addition  of  a  fmall 
quantity  of  nitric  acid,  a  large  portion  of  tellurium  is 
dllTolved.  The  folution  is  tranfparent  and  colouilefs, 
and  is  not  decorapofed  by  adding  water. 

2.  Nitrate  of  Tellurium. 

Nitric  acid  readily  dilTolves  tellurium,  and  forms  ;> 
tranfparent,  colourlefs  folution,  which  being  concen- 
trated, fpontaneoudy  affords  fmall,  light,  white,  needle- 
(haped  cryflals,  difpofed  in  a  dendritical  form. 

3.   Muriate  of  Tellurium. 

Nitromuriatic  acid  very  readily  diffolves  tellurium, 
which  Is  precipitated  by  adding  a  confiderable  quantity 
of  water  in  the  form  of  oxide.  This  is  a  white  powder, 
which  is  foluble  in  muriatic  acid. 

The  in^ufion  of  nut-galls  added  to  folutions  of  tellu- 
rium in  acid,  occaiions  a  flaky  precipitate,  which  is 
of  a  yellow  colour. 

II.  Aftion  of  Alkalies  and  Earths. 


Telliinuni, 


jSgS 


1.  All  the  pure  alkalies  precipitate  the  folutions  of  tel-  Alkalies.' 
lurium  in  acids,  In  the  form  of  white  oxide.  With  an 
excefs  of  alkali  the  precipitate  is  re-diffolved.  With  the 
alkaline  carbonate  a  precipitate  Is  obtained,    which  Is 

much  lefs  foluble  In  excefs  of  alkali. 

2.  The  alkaline  fulphurets  added  to  folutions  of  tellu- 
rium in  acids,  produce  a  brown  or  black  precipitate,  as 
the  metal  is  more  or  lefs  oxidated.  This  precipitate 
fometinies  refembles  the  hydrofulphurels  of  antimony. 
The  hydrofulphuret  of  tellurium  thus  formed,  expofed 
to  heat  on  burning  coals,  bums  with  a  fmall  blue  flame, 
and  is  volatilized  in  white  fmoke.  No  precipitate  is 
formed  by  the  prufliate  of  potaih.  ,5a* 

3.  The  action  of  the  oxide  of  tellurium  with  the  earths  Earths. 
is  not  known  •,  but  from  its  great  fufibility,  it  has  been 
fuppofed  that  it  is   fufceptible    of   forming  a  vitreous 
matter  with  the  earths,  and  communicating  to  them  a 
ftraw  colour. 

III.  Aaion  of  Metals. 

The  alloys  of  tellurium  are  unknown,  , ^  j 

Tellurium  is  feparated  from  its  folutions  in  acids,  by  Preripita- 
zinc  and  iron,  in  the  fonn  of  fmall,  black  flakes,  which  ted  by  zinc 
may  be  reduced  to  the  metallic  ftate  on  burning  charcoal,*""^  "'^"' 
or  even  by  fimple  frlifllon.     Antimony  caufes  a  fimilar 
precipitation  in  a  folution  of  nitrate  and  fulphate  of  tel- 
lurium.    Tin  produces  a  fimilar  effe(J^.  j^^. 

Tellurium  has  hitherto  been    found    in    fuch  fmall  Ufes. 
quantity,  that  it  has  not  yet  been  applied  to  any  ufe. 
Were  it  found  in  abundance,    it    has    been   fuppofed, 
from  its  eafy  fufibility,  that  it  might  be  of  confider- 
able importance  in  fome  of  the  arts. 

4  M  Sect. 
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^'^'     .         SllCT.  XIII.  Of  MuiCL-Kr  and  its  Combinations, 
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Uiftory.  1-  Mercury  appears  to  have  been  known  from   the 

earlieft  ages.  By  comparing  its  properties  with  filvcr, 
and  bcias;  in  the  fluid  l>ate,  it  has  been  called  qtiick- 
fiiVer.  Mercury  was  long  the  fubjeft  of  the  refearches 
of  the  alchemilt?,  with  the  view  of  difcovering  the  me- 
thod ot  tranlmuting  it  into  gold  or  lllver.  It  ^vas  fup- 
pofed  to  approach  fo  near  to  thefe  metals,  particularly 
to  the  latter,  in  its  nature,  that  all  that  was  wanted  for 
this  tranfmutation,  was  to  fix  it,  or  to  bring  it  to  the  foHd 
itate.  In  coniequence  of  the  numerous  experiments  to 
which  it  was  fubjedled,  and  the  great  variety  of 
iorms  it  aflumed,  they  regarded  it  as  the  piinciple  of 
all  other  bodies,  and  one  of  the  elements  of  nature. 
It  was  fuppofed  to  exill  in  all  metals,  and  alfo  to  form 
one  of  the  component  parts  of  many  bodies.  Hence, 
according  to  this  theory,  there  were  two  kinds  of  mer- 
cury ;  the  one  the  principle  of  a  great  number  of 
bodies,  and  the  other  common  mercury,  or  the  metal 
known  by  that  name.  Hence,  according  to  Beccher, 
it  was  called  the  mercurial  principle,  or  the  mercurial 
earth.  But  however  extravagant  the  relearches  of  the 
alchemllls  may  now  be  confidered  to  have  been,  it  is 
to  their  labours  that  chemillry  is  indebted  for  the  know- 
ledge of  many  important  properties  and  combinations 
of  this  metal. 
rJ'°^  2.  Mercury  is  found    In    four    different   ftates.     In 

the  metallic  Hate,  alloyed  with  other  metals,  combin- 
ed with  fulphur,  and  with  muriatic  acid.  ( .  Native  or 
virgin  mercury  is  found  in  the  cavities  or  clefts  of 
rocks,  in  ibata  of  clay,  or  of  chalk,  in  the  form  of 
liquid  globules,  which  are  eaUly  dillinguiihed  by  their 
brilliancy.  2.  It  is  found  more  frequently  alloyed  with 
other  metals,  or,  as  it  is  called  when  rrierciiry  is  com- 
bined with  a  metal,  amalgamated,  and  moll  frequently 
with  filver.  3.  A  frequent  ore  of  mercury  is  the  red  ful- 
pliuret,  which  is  known  by  the  name  of  cinnabar. 
The  fulphuret  of  mercury  is  of  various  colours,  from 
vermilion  red  to  brown.  Sometimes  it  efflorefces  on 
the  furface  of  the  ore,  when  it  is  called  flowers  of  cin- 
naiar,  or  native  vermilion.  ^.  The  fourth  ore  of  this 
metal  is  the  muriate.  This  fait  is  white  and  brilliant, 
and  of  a  lamellated  ftruflure. 

ftjialjUs.  3*  Native  mercury  is  frequently  alloyed   with  other 

metals  ;  it  is  therefore  of  importance  to  be  able  to  af- 
certain  the  proportions.  For  this  purpofe  it  is  to  be 
(Jiflblved  in  nitric  acid.  If  it  contain  gold,  this  me- 
tal remains  in  a  ftate  of  powder  at  the  bottom  of  the 
veffel.  If  alloyed  with  blfmuth,  it  may  be  precipi- 
tated with  water,  which  does  not  feparate  the  oxide  of 
mercury.  Silver  is  detefted  by  precipitating  the  folu- 
tion  by  means  of  muriate  of  foda.  The  muriate  of 
filver  and  the  muriate  of  mercury  fall  down  together  ; 
but  the  latter  being  more  loluble  in  water  than  the 
former,  may  be  eafily  feparated. 

The  fulphuret  of  mercury  may  be  decompofed  by 
boiling  it  with  eight  times  its  weight,  of  a  mixture  of, 
three  parts  of  nitric,  and  one  of  muriatic  acid  ;  the  me- 
tallic part  is  diffolved,  and' the  fulphur  remains  in  the 
Hate  of  powder. 

To  ililcover      I'    "'^X    ^'^   known    whether  mercury  has   been  a- 

*rs  purity,    dulterated    with    other   metals,    by    its   dull    and  lefs 
brilliant  luflre,  and  by  its  foiling  the  hands,  or  white 
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bodies  on  which   it  is  rubbed,   and  by  its  dividing  with   Mercury, 
more    difficulty    into    round    globules,    which     appear       *"^' 
flat  and   uneven,  adhere  to   the  vefTcIs  in  which  they         • 
are  agitated,  and  when  poured    along    a    fmooth  fur- 
face,  by    their  dragging    a  tail.     Mercury  is  alfo  im- 
pure, %vhen  the  globules  do   not  readily   run  together, 
and  when  it  is  agitated  with  water,  feparating  from  it 
a  black  powder,  1704 

To  procure  mercury  in  a  ftate  of  purity,  or  to  re-Puriticit<. 
vive  it,  as  it  is  called,  two  parts  of  cinnabar  and  one*'""" 
of  filings  of  iron  are  well  triturated  together,  and  di- 
flilled  in  an  iron  retort,  introducing  the  beak  of  the  re- 
tort into  a  receiver,  with  water.  The  iron  has  a  great- 
er affinity  for  the  oxygen  and  the  fulphur  of  the 
mercury  than  the  latter.  The  mercury,  therefore, 
rifes  in  vapour,  and  is  condenied  by  the  water.  There 
remains  in  the  retort  a  fulphuret  of  iron,  in  which  the 
metal  is  a  little  oxidated.  The  mercury  thus  obtain- 
ed, being  dried  and  pafled  through  a  fkin,  is  very  pure 
and  brilliant.  [170? 

4.  Mercury  is  of  a  white  colour,  is  one  of  the  moft  Proptrtig?. 
brilliant  of  the  metals,  and  when  its  furface  is  clean 

and  not  tarniihed,  makes  a  good  mirror.  Next  to 
gold,  platina,  and  tungften,  it  is  the  heavieft  of  the  me- 
tals ;  its  fpeclfic  gravity  is  13.568.  It  has  no  percep- 
tible talfe  or  fraell. 

5.  At  the  ordinary  temperature  of  the  atmofpherc 
mercury  is  always  in  the  liquid  ftate  ;  but  when  it  h 
expofed  to  a  degree  of  cold  equal  to  —39°  it  becomes 
folid.  This  was  firft  difcovered  in  the  year  1759  by 
the  academicians  of  Peterlhurgh.  Similar  experiments 
have  fince  been  frequently  repeated.  In  1772,  Pallas 
fucceeded  in  the  congelation  of  mercury  at  Krafno- 
jark,  by  a  natural  cold  equal  to  — 55 t°  Fahrenheit. 
Mercury  was  alio  congealed  by  a  natural  cold  in  1775 
at  Hudfon's  bay.  The  freezing  of  mercury  is  now  a 
common  experiment  by  means  ot  artificial  cold,  and 
the  method  of  producing  this  has  been  already  de- 
fcribed,  in  treating  of  freezing  mixtures.  In  fome 
experiments  which  have  been  made  on  the  congelation- 
of  mercury,  it  ^vas  remarked,  that  a  flight  Ihock  was 
communicated  to  the  perfon  who  held  the  tube  con- 
taining the  metal,  by  its  fudden  contrailion  at  the  mo- 
ment it  became  folid.  Mercury  cryftalllzes  in  very 
fmall  oftahedrons.  It  appears  to  be  malleable,  for  by 
ftriklng  it  with  a  hammer  in  the  folid  ftate,  it  was  flat- 
tened and  extended.  1706 

6.  At  the  temperature  of  66o*   mercury   boils,  and  A<Jtion  of 
is  then  converted   into    vapour.      This    vapour,    like     *'" 
common   air,  is  Invifible  and  elaftic.     When  mercury 

is   expofed  to  the  air,  the  furface   becomes  tarnillied, 

and  is  covered  with  a  black  powder.     This  change  isoxides 

owing  to  the  abforption  of  the  oxygen  of  the  air,  and 

the  converfion  of   the    mercury  into   an  oxide.     This 

procefs  is  generally  promoted  by  applying  heat  to  the 

mercury,  or  by  Ihaklng  it,  fo  that  it  may  be  brought' 

in  coHtaft  with  the  air.     To  this  black  powder,  which 

is  the  firft  degree  of  the  oxidation  of  the  metal,   the      110% 

name  of  ethiops  per  fe  was  ferraerly  given,  becaufe  it  is  Blacks 

obtained  without  the   afTiftance  of  any  other  fubitance. 

According  to  Fourcroy,  this  oxide  contains 
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By  a  ftrong  Heat  the  oxygen  is  driven  off,  and  the 
mercury  is  reduced  to  the  metallic  Hate  :  but  when 
this  oxide  is  expofed  to  a  more  moderate  degree  of 
heat,  it  combines  with  more  oxygen,  and  is  converted 
into  the  red  oxide,  fo  called  from  its  colour.  This 
oxide  may  alfo  be  obtained,  by  cxpofing  a  quantity  of 
mercury  for  fome  length  of  time  in  a  veffel  provided 
with  a  long  narrow  neck,  by  which  means  the  vapours 
of  the  mercury  are  prevented  from  efcaping,  while  the 
air  is  admitted.  By  this  procefs  the  mercury  is  alfo 
converted  into  the  red  oxide  ;  and,  obtained  in  this  way, 
it  was  formerly  called  precipitate  per  fe,  or  red  precipi- 
tate. This  oxide  may  alfo  be  obtained  by  diflblving 
mercury  in  nitric  acid,  evaporating  to  drynels,  and  ex- 
pofmg  the  mafs  to  a  very  ftrong  heat,  to  drive  off  the 
acid.  What  remains  being  reduced  to  powder,  is  the 
red  oxide  of  mercury,  or  red  precipitate.  This  oxide, 
according  to  Fourcroy,  contains  one-tenth  of  its  weight 
of  oxygen.  It  is  of  an  acrid  difagreeable  tafte,  and  has 
fo  powerfijl  an  effeft  upon  animal  matters,  that  it 
may  be  confidered  as  a  poifon.  It  corrodes  the  Ikin 
with  which  it  comes  in  contaft.  WTien  this  oxide  is 
expofed  to  heat,  it  is  decompofed  ;  part  of  its  oxygen  is 
given  out,  and  it  is  converted  into  the  black  oxide. 
Even  by  expofure  to  the  light  of  the  fun,  this  change 
is  effedled,  as  it  paffes  through  different  fhades  of  co- 
lour. 

7.  Mercury  does  not  enter  into  combination  with 
azote,  hydrogen,  or  carbone  ;  but  if  hydrogen  gas  be 
Kept  in  contact  with  the  red  oxide,  it  is  gradually  con- 
verted into  the  black  oxide.  If  hydrogen  gas  be  made 
to  pafs  through  a  tube  heated  to  rednefs,  containing  red 
oxide  of  mercury,  a  detonation  takes  place.  The  oxygen 
and  hydrogen  combine  together  to  form  water,  ivhile 
the  mercury  is  reduced  to  the  metallic  flate.  This  oxide 
may  be  alfo  reduced  by  means  of  charcoal,  ivith  the  af- 
fiftance  of  heat.  The  oxygen  of  the  oxide  combines  with 
carbone,  and  forms  carbonic  acid,  and  the  mercury  is  re- 
vived. 

8.  Phofphorus  combines  with  mercury  with  diffi- 
culty. Pelletier  took  equal  parts  of  phofphorus  and 
red  oxide  of  mercury,  and  introduced  them  into  a  ma- 
trafs,  to  which  he  added  a  little  water,  to  cover  the 
mixture.  It  was  expofed  to  the  heat  of  a  fand  bath, 
and  agitated  from  time  to  time.  Tlie  oxide  foon  became 
black,  and  united  to  the  phofphorus.  The  water  re- 
tained phofphoric  acid  ;  fo  that  it  appears  to  be  a  com- 
pound of  phofphorus  and  the  black  oxide  of  mercury. 
The  phofphuret  of  mercury,  thus  formed,, becomes  foft 
in  boihng  water,  and  acquires  fome  confillence  in  the 
cold.  When  it  is  heated,  it  is  decompofed.  The  phof- 
phorus and  the  mercury  are  feparately  emitted.  Ex- 
pofed to  a  dry  air,  it  diffufes  white  vapours,  which  have 
the  odour  of  phofphorus. 

9.  Mercury  combines  readily  with  fulphur,  either 
by  fimple  trituration  in  the  cold,  or  by  the  atlion  of 
heat.  One  part  of  mercury  and  two  of  fulphur,  tritu- 
rated together  in  a  mortar,  the  mercury  foon  difappear- 
ing,  form  a  black  powder,  which  was  formerly  dif- 
tinguiflied  by  the  name  of  ethiops  mineral.  Fourcroy 
is  of  opinion,  that  in  this  procefs  the  mercury  is  oxi- 
dated, and  the  fulphur  is  combined  with  the  black 
oxide  ;  in  fupport  of  which,  he  ftates  that  the  ful- 
phur cannot  be  feparated  from  the  mercury, '  but  by 
fome  chemical    afllon.       BerthoUet  fuppofes  that  thi^' 
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fubftance  contains  fulphurated  hydrogen  ;    and    hence    Mercury, 
it  is  concluded  that  etkiops  mineral  is  a  hydrogenous       ^'•^ 
fulphuret  of  mercury,  compoled  of  mercury,    fulphur,  ' 

and  fulphurated  hydrogen. 

When  this  compound  is  heated  in  an  open  veffel,  the 
fulphur,  which  is  in  a  flate  of  minute  divifion,  takes 
fire,  and  is  foon  reduced  to  fulphurous  acid  gas.  The 
mercury  is  at  the  fame  time  more  ftrongly  oxidated  ; 
is  converted  to  a  deep  violet-coloured  powder ;  and  if 
in  this  flate  it  be  heated  in  a  mafs,  it  is  fubliracd  in 
the  form  of  a  deep  red  cake,  of  a  brilliant,  cryftalline 
appearance.  This  fubftance  was  formerly  called  arti- 
Jicial  cinnabar,  or,  in  the  prefcnt  language  of  che- 
miftry,  red  fulphurated  oxide  of  mercury.  Various  pro- 
ceffes  have  been  given  for  the  preparation  of  this  fub- 
ftance. Seven  parts  of  mercury  fqueezed  through 
leather  to  purify  it,  are  to  be  fufed  with  one  part  of 
fulphur  in  an  earthen  veffel,  agitating  the  mixture  till 
it  is  completely  reduced  to  the  black  fulphurated 
oxide.  Introduce  this  into  a  matrafs,  placed  in  a 
crucible  furniihed  with  fand,  and  expofe  it  gradually 
to  the  heat  of  a  furnace,  which  is  to  be  increafed  till 
the  matter  is  fublimed,  and  collefted  at  the  top  of 
the  veflel.  It  is  then  removed,  and  when  the  veffel  is 
broken,  a  red  mafs  is  obtained,  with  a  degree  of  beauty 
and  brilliancy  in  proportion  to  the  temperature  which 
has  been  employed,  and  the  fmall  quantity  of  fulphur 
which  it  retains.  Fourcroy  confiders  this  as  a  com- 
pound of  fulphur  and  the  red  oxide  of  mercury:  but 
according  to  Prouft,  it  is  a  fulphuret  of  mercury ;  that 
is,  a  compound  of  fulphur  and  metallic  mercury.  Its 
component  parts  are, 

Mercury    85 
Sulphur     1 5 
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This  fulphuret  is  of  a  fine  fcarlet  colour.      It  is  not  Properties, 
altered  by  expofure  to  the  air,  and  is  infoluble  in  wa- 
ter.    The  fpecific  gravity    is   10.      When  a  fufhcient 
degree    of   heat   is    applied    to  it,    it   takes    fire,    and       ,_,, 
burns  with  a  blue  flame.      When    reduced  to  powder,  Vcnniaon 
it  is  then  called   vermilion,  which  is  well  known  as  a 
paint. 

10.  The  order  of   the   affinities  of   mercury  is  the 
following  : 

Mercury.  Oxide  of  Merccry. 
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1.  Salts  of  Mercury. 
I.  Sulphate  of. Mercury. 

1.  Sulphuric  acid  forms  falts  with  the  different  oxides 
of  mercury,  and  vith  different  proportions  of  thefe 
oxides,  fo  that  there  is  a  conliderable  variety  of  the 
fulphates  of  mercury.  This  feems  to  depend  on  the 
nature  of  the  aflion  between  fulphuric  acid  and 
mercury,  according  to  the  temperature  in  which  the 
combination  is  made,  and  the  quantity  of  acid  em- 
ployed. 

2.  Sulphuric  acid  has  no  effeft  on  mercury  in  the 
cold  ;  but  if  two  parts  of  mercury  and  three  of  ful- 
phuric  acid  be  introduced  into  a  retort,  and  expofed 
to  heat,  an  effervefcence  takes  place,  with  the  evolu- 
tion of  fulphurous  acid  gas.  if  the  procefs  b"l  flop- 
ped, when  the  mercury  is  converted  into  a  white  mafs, 
and  there  yet  remains  part  of  the  liquid.  It  is  found 
to  be  acrid  and  corrofive,  and  it  reddens  vegetable 
bines.  This  is  the  fulphate  of  mercury  with  excefs  of 
acid.  This  acidulous  fulphate  of  mercury  contains 
very  different  proportions  of  fulphuric  acid,  according 
to  the  original  quantity  employed.  If  this  fulphate 
be  V.  alhed  with  a  fmaller  quantity  of  water  than  is  ne- 
ceffary  for  its  complete  folution,  and  if  this  be  repeat- 
ed till  the  water  no  longer  changes  vegetable  blues, 
there  remains  a  white  fait  without  acidity,  and  which 
is  much  lefs  acrid  and  corrofive  than  the  faline  mafs 
from  which  it  is  obtained.  This  may  be  confidered 
as  a  neutral  fulphate  of  mercury. 

3.  It  is  of  a  white  colour,  cryftallizes  in  plates,  and 
in  fine,  needle-fliaped  prifms.     The  tafte  is  not  acrid. 
It  is  foluble  in  500  parts  of  cold 
half  that  quantity  of  boiling  water. 
ed,  it  is  compofed  of 

Mercury  75 

'                        Oxygen  8 

Sulphuric  acid  i  2 

Water  5 


100 


water,  and  in  one 
When  cryllalliz- 


It  is  foluble  both  in  cold  and  hot  water,  without 
being  decompofed.  The  pure  alkalies  and  lime  wa- 
ter, occafion  a  precipitate  of  a  grayilh-black  powder. 
When  fulphuric  acid  is  added,  it  is  then  reduced  to  the 
ftate  of  acidulous  fulphate,  and  its  folubility  increafes 
in  proportion  to  the  additional  quantity  of  acid.  A 
twelfth  part  of  acid  renders  it  foluble  in  157  parts  of 
cold  water,  and  in  33  of  boiling  water.  But  if  ^  of 
this  quantity  of  cold  water  be  added,  it  combines  with 
the  Tvhole  excefs  of  acid,  and  forming  a  liquid  of 
greater  denfity  than  when  it  is  diluted  with  157  parts 
of  water  neceffary  for  its  complete  folution,  it  diffolves 
much  more  of  the  fulphate  of  mercury,  and  brings  the 
fait  to  a  ftate  of  greater  acidity.  In  then  requires  500 
j.^Q  parts  of  water  for  its  folution. 
A  diffeient  4-  But  if  the  fame  proportions  of  fulphuric  acid  and 
fait  by  con-  mercury,  namely,  three  parts  of  acid,  and  two  of  mer- 
tinuing  the  cury,  be  expofed  for  a  longer  time  to  the  aflion  of  heat, 
a  greater  proportion  of  fulphuric  acid  is  decompofed, 
and  the  mercury  combines  ;vith  a  greater  proportion  of 
oxygen.     The  fait  thus  obtabed,  poffefles  different  pro- 


I     S     T     R     Y. 

perties  from  the  former.     It  cryftallizes  in  fmall  prifms,  Mercury, 
and  when  it  is  neutralized,  it  is  of  a  dirty-white  colour  ;       ^'^• 
but  if  it  be  obtained  in  the  dry  ftate,  it  is  pure  white,         * 
and  in  this  flate  it  is  combined  with  an  excefs  of  acid. 
It  is  then  deliquefcent  in  the  air ;  but,  in  the  neutral 
ftate,  it  undergoes  no  change.     When  hot  ivater  is  ad- 
ded to  this  fait,  it  is  converted  into  a  yellow  powder, 
which  has  been  long  dillinguiftied  by  the  name  of  tur~ 
peth  mineral. 

5.  It  was  formerly  fuppofed  that  turpetii  mineral, 
which  is  obtained  by  the  addition  of  warm  water  to 
this  fait,  was  a  fimple  oxide  of  mercury,  without  any 
portion  of  fulphuric  acid.  Fourcroy  mentions,  that 
Rouelle  firft  conjedlured,  that  it  was  combined  with 
a  certain  portion  of  the  acid,  and  that  his  experiments 
have  verified  and  confirmed  this  conjefture :  for  in 
treating  turpeth  mineral,  after  being  well  waflied  with 
muriatic  acid,  this  folution  precipitates  by  means  of 
muriate  of  barytes,  a  fulphate  of  barytes  from  this 
bafe.  Fourcroy  denominates  this  fait  fulphate  of  mer- 
cury wit/i  excefs  of  aciW,  or  i^e//ow  fulphate  of  mercu- 
ry.  It  is  foluble  in  600  parts  of  boiling  water  ;  Ijut 
another  fulphate  of  mercury  remains  in  the  folution. 
This  contains  an  e.\cefs  of  acid,  and  is  therefore  more 
foluble  in  water.  j.^j 

6.  From  a  feries  of  expeiiments  which  Fourcroy  made  Three  fui- 
on  this  fubjedl,  he  concludes,  that  there  are  tliree  di-phatcs. 
ftinft  fulphates  of  mercury.     I .  The  firft  is  the  neutral 
fulphate  of  mercury,  which  cryftallizes,    is  foluble  in 

500  parts  of  cold  water,  and  forms  a  copious  precipi- 
tate   w'ith  the  alkalies,  which    is  not  decompofed    by 
nitric  acid,  but  forms  a  mild  muriate  of  mercury  with 
the  addition  of  muriatic  acid.      2.  The  acidulous  ful-      »7iJ 
phate  of  mercury,  which  is  more  foluble  than  the  for-^'^'''"'''"' 
mer,  is  precipitated  of  an  orange  colour  by  means  of     **  *    ' 
the  alkalies.     The  excefs  of  acid  is  removed,  and  alfo 
a  portion  of  the  fait,  with  -J  of  the  water  neceffary  for 
its  complete  folution.     The  neutral  fulphate  of  mercury 
remains    behind,  and   is  not  decompofed  by  means  of     j.j. 
nitric  acid.      3.  The  third  fulphate  of   mercury  con-SubluU 
tains   an    excefs  of   bafe,    or  of   the  oxide  of  mercu- phate. 
ry.     It  ■  is  of  a  yellow  colour,  foluble  in  200  parts  of 
water,  and    is    precipitated  of  a  gray  colour    by  the 
alkalies.      It  is  decompofed   oy  nitric  acid  j    and  mu- 
riatic acid  converts  it  into  a  hyperoxymiuriate  of  mer- 
cury. 


heat. 


2.  Sulphate  of  Ammonia  and  Mercury. 

This  triple  fait  is  formed  by  adding  ammonia  to  a  p^.^'^^ 
ution  of  neutral  fulphate  of  mercury.     A  copious  tion. 
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folut! 

gray  precipitate  is  throvvn  down,  rvhich,  being  expofed 
to  the  light  of  the  fun,  is  partly  reduced  to  the  metal- 
lic ftate,  and  partly  to  that  of  a  gray  powder.     This 
laft  is  the  fulphate  of  ammonia  and  mercury.     It  is  folu- 
ble in  ammonia  ;  and  by  evaporation,  brilliant  polygonal 
ciyftals  are  formed.     Or,  if  a  large  quantity  of  water 
be  added  to  the  folutioi»,  it  becomes  white  and  milky,      j_j 
and  there  is  precipitated  the  fame  fait,  but  without  any  Properues 
regular  form.     This  fait  has  a  pungent,  auftere  tafte. 
When  it  is  heated,  it   gives  out  ammonia,  azotic  gas, 
a  fmall  quantity  of  metallic  mercury,  and  a  little  ful- 
phite  of  ammonia.     There  remains  in  the  retort  yellow 
fulphate  of  mercury.       According    to  the  analyfis  o^c^^xa^^. 
Fourcroy,  this  triple  fait  is  compofed  of  tion. 

Sulphuric 
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Sulphuric  acid  i8 

Mercury  39 

Ammonia  3  J 

Water  10 


JOO 


3.  Nitrate  of  Mercury. 
17*7 
Prciiara-  j.  Nitric  acid  is  rapidly  decompofed  by  mercury.    It 

*"""•  is  accompanied  with  eft'ervefcence,    and  the  evolution 

of  nitrous  gas.  The  mercury  combines  with  part  of 
the  oxygen  of  the  acid  ;  it  is  thus  oxidated,  and  is 
then  diltolved  in  the  remaining  portion  of  the  acid. 
This  folution  of  mercury  in  nitric  acid,  when  it  is 
made  in  the  cold,  is  colourlefs,  very  heavy,  and  fo 
extremely  caullic,  that  it  has  been  employed  as  an  ef- 
charotic,  under  the  name  of  tnercurial  water.  It 
produces  an  indelible  browniih  black  fpot  on  all  ani- 
mal and  vegetable  fubllances.  By  fpontaneous  evapo- 
ration it  affords  regular  tranfparent  cryllals,  compoied 
of  two  four-fided  pyramids,  truncated  near  their  bafes, 
and  on  the  four  angles  which  refult  from  the  union  of 
the  pyramids.  But  different  cryflals  are  formed,  ac- 
cording to  the  nature  of  the  folution,  and  the  evapo- 
ration, (vhether  it  has  been  more  ilowly  or  more  rapid- 
ly conducled.  When  this  folution  of  mercury  in  nitric 
acid  is  made  in  the  cold,  the  compound  formed  is  a 
nitrate  of  mercury  without  excefs  of  the  oxide  or  bafe  ; 
but  if  mercury  be  added  to  this  folution,  and  the  ac- 
tion be  aided  by  heat,  a  new  portion  of  the  oxide  is 
dillblved.  It  is  then  a  nitrate  of  mercury  witli  excefs 
j«28  of  bafe.  Fourcroy  diftinguiihes  three  nitrates  of  mer- 
Thrcc  ni-  cury.  I.  Nitrate  of  mercury  neutralized.  From  this 
trates.  regular  cryftals  are  obtained,  and  it  is  not  precipitated 

by  water.  2.  The  acidulous  nitrate  of  mercury,  or 
with  excefs  of  acid.  This  is  obtained  by  diffolving 
the  firlf  in  water  containing  nitric  acid,  or  by  adding 
this  acid  to  the  other  nitrates.  3.  The  nitrate  of 
mercury  with  excefs  of  oxide.  This  exifts  in  the  fo- 
lution precipitated  by  water,  or  by  expofing  the  other 
nitrates  to  the  aclion  of  heat.  In  this  way  is  produced 
T\'hat  was  formerly  called  nitrous  turfieth. 

2.  Thefe  different  nitrates  of  mercury  poffefs  many 
common  properties,  but  are  fulhciently  diftinguilhed 
by  others,  and  particularly  by  their  decompofition. 
When  the  nitrate  of  mercury  is  placed  upon  burning 
coals,  it  detonates  feebly,  although  ivith  a  vivid  white 
flame,  when  it  has  been  fufficiently  dried  ;  but  when 
it  is  moift  it  melts,  blackens,  extinguiflies  that  part  of 
the  coal  which  it  touches,  and  throws  out  fmall  red 
fparks,  with  a  flight  decrepitation  about  the  dried 
edges  of  the  mafs.  The  nitrate  of  mercury  with  ex- 
cefs of  oxide  poffeffes  a  ftill  more  feeble  detonating 
property.  The  nitrate  of  mercury  with  excefs  of  acid 
boils  up,  melts  very  rapidly,  fwells  greatly,  and  ex- 
hales red  vapours,  with  very  little  detonation.  If  the 
nitrate  of  mercury,  neutralized,  be  heated  in  a  cruci- 
ble without  any  combuftible  matter,  it  melts,  exhales 
nitrous  gas,  becomes  of  a  deep  yellow  colour,  then 
paffes  to  an  orange,  and  at  laft  is  converted  into  a 
deep  red.  In  this  flate  it  was  formerly  called  rid  pre- 
cipitate. It  is  the  red  oxide  of  mercury,  which  is  ob- 
tained by  the  decompofition  of  the  nitrate. 

3.  The  pure  nitrate  of  mercury  expofed  to  the  air  ia 


the  rtate  of   cryftals,    is  foon  changed.     It  gradually   Mercury, 
abforbs  oxygen  from  the  aimofphere,  and   palfe;.  from       '^^      , 
a  white  to  a.  yellow  colour.     This  is  the  nitrous  tur-         ' 
/>et/i.     It  is  a  yellow  oxide  of  mercury  combined  with 
a  fmall  portion  of  nitric  acid,  or  a  nitrate  of  mercury 
with  excels  of    bafe.        I'he    yellow    colour    becomes 
deeper   with   the  addition  of    boiling  water.     The  ni- 
trous turpeth,  it  has  been  obfervtd,  contains  a  greater 
quantity  of    oxygen  than  that  which  is    prepared    by 
fulphuric   acid,  and  from  this  circumllance  it  is  more 
readily  converted    into    red    oxide    by    the    aftion  of 
heat.  ,yjj, 

4.  The  nitrate  of  mercury  is  decompofed  by  all  the  n^toiupoC* 
alkalies,  but  with  different  phenomena,  according  to*"'*' 
the  ftate  of  the  combination,  and  paj^ticularly  the  de- 
gree of  oxidation  of  the  bafe.  Bergman  has  diftin- 
guiflied  the  two  folutions  of  mercury,  that  which  is 
not  precipitated  by  water,  from  that  which  is  precipi- 
tated by  the  different  produfts  which  are  obtained 
by  means  of  alkalies.  The  nitrate  of  mercury  affords 
with  potafh,  a  yellowifti  white  oxide  ;  with  carbonate 
of  potalh,  a  white  oxide ;  and  with  ammonia,  an  oxide 
of  a  dark  gray  colour.  Sulphuric  acid  and  the  ful- 
phates  occafion  a  precipitate  in  form  of  a  white  pow- 
der. Muriatic  acid  and  the  muriates  give  a  thick 
mafs  refembling  curd.  But  the  folution  which  is 
precipitated  by  water,    and  which  is  more  acrid,  and  - 

lefs  difpofed  to  cryftallize,  affords  precipitates  by 
means  of  the  fixed  alkalies,  of  a  deeper  yellow  or  brown 
colour.  By  means  of  ammonia,  a  white  precipitate  is 
formed  ;  by  means  of  the  fulphuric  acid  and  the  ful- 
phates,  a  yello^v  precipitate,  and  by  the  muriatic  acid, 
a  more  copious,  curdled  matter.  Fourcroy  has  ob- 
ferved  in  the  decompofition  of  nitrate  of  mercury 
with  excefs  of  acid,  that  a  precipitate  in  the  ftate 
of  black  powder  is  formed,  with  a  great  addition  of 
the  alkali ;  but  if  it  be  added  in  fmall  quantity,  the 
precipitate  is  white  or  gray.  A  copious  precipitate  is 
obtained,  from  the  clear  fupematant  folution,  by  di- 
luting it  with  water.  The  fame  white  precipitate  is 
obtained,  by  mixing  together  nitrate  of  mercury  and 
nitrate  of  ammonia.  By  evaporating  the  liquid,  which 
is  rendered  turbid  by  the  addition  of  water,  fix-fided 
prifmatic  cryftals  are  depofited,  as  the  ammonia  is  vo- 
latilized. The  white  precipitate  is  a  brittle  fait, 
which  has  very  little  folubility,  having  an  excefs  of 
oxide,  of  mercury,  and  ammonia, 
parts  of  this  fait,  according  to  Fourcroy  are, 


The  component  compofi- 


Acid  and  water  J5.86 

Oxide  of  mercury,      68. 20 
Ammonia  16.00 


100.00 


5.  From  a  folution  of  mercury  in  nitric  acid,    MrHaw.ird's 
Howard    prepared    a  fulminating  powder    poffeffed   offulmin^i- 
peculiar    properties;    the    procefs    which  he  found  to '"8  P""'*'''' 
anlwer  beft,  is  the  following  :  J 73* 

"  One  hundred  grains,  or  a  greater  proportional  quan-  Prcpara» 
tity,  of  quickfilver  (not  exceeding  500  grains)  are  to  be''°"" 
diffolved,  with  heat,  in  a  meafured  ounce  and  a  half  of 
nitric  acid.  This  folution  being  poured  cold  upon  two 
meafured  ounces  of  alcohol,  previoufly  introduced  into 
any  convenient  glafs  veffel,  a  moderate  heat  is  to  be 
applied   until    an    effervefcence    is  exeUed.     A  white 

fume 
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fume  then  begins  to  undulate  on  the  furface  of  the  li- 
quor ;  and  the  powder  will  be  gradually  precipitated 
upon  the  cclTation  of  afiion  and  re-aclion.  The  preci- 
pitate is  to  be  immediately  collected  on  a  filter,  well 
wafhed  ^^•ith  diililled  water,  and  carefully  dried  in  a 
heat  not  much  exceeding  that  of  a  water  bath.  The 
immediate  edulcoration  of  the  powder  is  material,  be- 
caufe  it  is  liable  to  the  reaftion  of  the  nitric  acid  ; 
and,  whilft  any  of  that  acid  adheres  to  it,  it  is  very 
fubjeft  to  the  influence  of  light.  Let  it  alfo  be  cau- 
tioully  remembered,  that  the  mercurial  folution  is  to  be 
poured  upon  the  alcohol. 

"  I  have  recommended  quickfilver  to  be  ufed  in  pre- 
ference to  an  oxide,  becaufe  it  feems  to  anfwer  equally, 
and  is  lefs  expenfive  ;  otherwife,  not  only  the  pure  red 
oxide,  but  the  red  nitrous  oxide  and  turpeth  may  be 
fabftituted  5  neither  does  it  feem  eiVential  to  attend  to 
the  preciie  Ipecific  gravity  of  the  acid  or  the  alcohol. 
The  reftitied  fpirit  of  wine  and  the  nitrous  acid  of 
commerce  never  failed,  with  me,  to  produce  a  fulmi- 
nating mercury.  It  is  indeed  true,  that  the  powder 
prepared  without  attention,  is  produced  in  different 
quantities,  varies  in  colour,  and  probably  in  ftrength. 
From  analogy,  I  am  difpofed  to  think  the  whitell  is  the 
llrongeft  ;  for  it  is  well  known,  that  black  precipitates 
of  mercury  approach  the  nearell  to  the  metallic  flate. 
The  variation  in  quantity  is  remarkable  ;  the  fmalleft 
quantity  I  ever  obtained  from  1 00  grains  of  quickfilver 
being  1  20  gniins,  and  the  largeft  1 3  2  grains.  Much 
depends  on  very  minute  circumftances.  The  greatell 
produdl  fccms  to  be  obtained,  when  a  vetTel  is  ufed 
which  condenfes  and  caufes  mod  ether  to  return  into 
the  mother  hquor  ;  befides  which,  care  is  to  be  had  in 
applying  the  requifite  heat,  that  a  fpeedy  and  not  a 
violent  action  be  effected.  One  hundred  grains  of  an 
oxide  are  not  fo  produflive  as  100  grains  of  quick- 
filver. 

This  powder,  ftruck  on  an  anvil  with  a  hammer,  ex- 
plodes with  a  llunning  difagreeable  noife,  and  with 
fuch  force,  as  to  indent  both  the  hammer  and  the 
anvil.  Half  a  grain  or  a  grain,  if  quite  dry,  is  as 
much  as  ought  to  be  uied  on  fuch  an  occafion.  The 
ihock  of  an  electric  battery,  fent  through  five  or  fix 
grains,  produces  a  very  fimilar  ei!e(5l.  The  powder 
explodes  at  the  368th  degree  of  Fahrenheit's  thermo- 
meter. A  quantity  of  it,  fufficient  to  difcharge  a  bul- 
let from  a  gun,  with  a  greater  force  than  an  ordinary 
charge  of  gunpowder,  always  burfls  the  piece.  Ten 
grains  of  the  powder,  exploded  in  a  glafs  globe,  pro- 
duce only  four  cubic  inches  of  air,  confiding  of  carbo- 
nic acid  gas  and  nitrogene,  or  azotic  gas. 

This  powder  is  decompofed  by  fulphuric,  nitric, 
and  muriatic  acids.  When  concentrated  fulphuric 
scid  is  poured  upon  it,. an  immediate  explofion  takes 
place.  According  to  the  experiments  of  Mr  Hoivard, 
this  powder  confills  of  oxalate  of  xuercury,  and  nitrous 
etherifed  gas.  But  it  appears  that  the  nature  of  the 
component  parts  varies  with  the  different  modes  which 
are  followed  in  its  preparation.  When  it  is  prepared 
with  little  heat,  it  confills  of  nitric  acid,  oxide  of  mer- 
cury, and  a  peculiar  vegetable  fubilance  ;  but  by  con- 
tinuing the  heat  during  tlie  fermentation,  a  greenilh 
colour  is  communicated  to  the  powder.  It  is  then 
found  to  be  compofed  of  ammonia,  oxide  of  mercury, 
acd  a  greatei  proportion  of  the  vegetable  matter.     Its 

4 


detonating  power  is  more  feeble,  and  it  gives  out  a  blue  Mcreurjr, 
flame  when  placed  on  hot  coals.     By  boihng  the  mix-       ^'"■ 
ture  for  lialf  an  hour,  it  is  compofed  of  oxalate  of  mer-  • 

cury,  and  a  fmall  proportion  of  vegetable  matter  ;  does 
not  detonate,  but  decrepitates  when  it  is  heated  *.  '*'' 

'  '^  Tranf. 

4.  Muriate  of  Mercury.  ''^°'  , 
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1.  Muriatic  acid  has  no  aftion  whatever    on    mer- This  com- 
cury  j    but  it    combines    readily  with  its  oxides,    and  V°^'^^  '""S 
forms  falts  which    have    been   the  fubjeft  of  refearch '^''°'™' 
among  chemifis,  almoft  in  every   age.     The  muriates 

of  mercury  were  known  to  the  Arabians  in  the  icth 
and  1 1  th  centuries.  They  were  the  firft  objefts'  of 
ftudy  and  examination  with  the  alchemills,  in  their 
fearch  after  the  philofophers  (lone  ;  and  fince  chemiftrv 
afTumed  the  form  of  a  fcience,  they  have  greatly  occu- 
pied the  attention  of  philofophers,  in  difcovering  their 
nature  and  properties.  i^j« 

2.  There  are  two  compounds  of  muriatic  acid  and  Two  rrni- 
the    oxides  of   mercury,    which    pofTefs  very  different  ''""''• 
properties,  according  to  the  degree  of  oxidation  of  the 
mercury. _  ,^,j 

3.  Muriatic  acid  precipitates  the  oxides  of  mercury  Prepara- 
from  their   folutions  in  fulphuric  and  nitric  acids.      If  tion. 
muriatic  acid  be  added  to  the  yello^v  fulphate   of  mer- 
cury, or  to  the  nitrate  of  mercury    which    is  precipi- 

table  by  water,  a  muriate  of  mercury  is  obtained, 
which  is  foluble  in  water,  and  which,  on  account  of 
its  properties,  ^vas  formerly  called  corrqfive  fub/imate, 
or  cm-rojtve  muriate  of  mercury.  But  if  muriatic  acid 
be  added  to  the  acidulous  fulphate  of  mercury,  or  to 
the  nitrate  of  mercury  which  affords  no  precipitate 
^vith  water,  a  white,  infoluble,  infipid  precipitate  is 
obtained,  which  was  formerly  c<i\\eA  fweet  mercury  or 
calomel,  and  is  now  known  by  the  name  oi/ubmuriate, 
and  fometimes  /u'ff  /  muriate  of  mercury.  i,,o 

4.  The  muriate  of  mercury,  or  corrofive  fublimate,  Of  the 
may  be  prepared  by  the  following  procefs.     Boil  two "luriatew 
parts  of  mercurj'  \vith  two  and  a  half  of  fulph\iric  acid 

in  a  matrafs,  with  the  heat  of  a  fand  bath,  to  drynefs. 
Let  this  dry  mafs  be  mixed  with  four  parts  of  dried 
muriate  of  foda,  and  let  the  whole  be  fublimed  in  a 
glafs  vefTel,  by  gradually  increafing  the  heat.  In  the 
firft  part  of  this  procefs,  part  of  the  fulphuric  acid  is 
decompofed  ;  the  mercury  combines  with  the  oxygen 
and  fonns  an  oxide,  which  is  diffolved  in  the  unde- 
compofed  part  of  the  fulphuric  acid,  and  a  fulphate  of 
mercury  is  thus  obtained.  The  muriate  of  foda  being 
mixed  with  this  fait,  produces  another  decompofition. 
The  muriatic  acid  combines  with  the  mercury,  form- 
ing the  muriate  of  mercury,  which  is  fublimed  ;  and 
the  fulphuric  acid  of  the  fulphate  of  mercury  combines 
with  the  foda,  forming  a  fulphate  of  foda,  which  re- 
mains behind.  '  1740 

5.  The  muriate  of  mercury  thus  obtained,  forms  a  Properties, 
beautiful  white,   femitranfparent  mafs,  which  is  found 

to  be  compofed  of  fmall  prifmatic  cryllals  in  the  form 
of  needles.  It  may  be  obtained  by  evaporation,  in  the 
form  of  cubes  or  rhomboidal  prifras,  or  four-iided 
prifms,  having  the  alternate  fides  narrower,  and  termi- 
nated by  two-fided  fummits.  The  tafle  is  extremely 
acrid  and  cauftif,  and  the  metallic  imprelhon  remains 
long  on  the  tongue.  The  fpecific  gravity  is  5.1398.  It 
is  foluble  in  20  parts  of  cold  water,  and  in  lefs  weight 
of  boiling  Avater.     This  fair  is  not  altered  by  expofure 

to 
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to  the  air ;  anj,  when  it  is  /ublimed  by  heat,  it  remains 
unchanged.  It  is  foluble  in  fulphuric,  nitric,  and  muri- 
atic acidy,  and,  when  thefe  folutions  are  evaporated,  the 
muriate  of  mercury  is  obtained  unaltered.  It  is  preci- 
pitated by  all  the  alkalies  and  earths,  of  an  orange- 
yellow  colour,  which  gradually  changes  to  a  brick- 
red.  The  carbonates  of  the  fixed  alkalies  afford  a  per- 
manent yellow  colour.  Ammonia  forms  with  it  a  tri- 
ple flit.  The  component  parts  of  this  lalt,  according 
to  Mr  Chenevi.x,  are, 

Oxide  of  mercury  8  2 
Acid  18 
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Muriate  of  mercury  is  one  of  the  mod  violent  poifons 
known.  When  taken  internally,  It  produces  naufea 
and  vomiting,  with  fevere  pain,  and,  in  a  Oiort  time, 
corrodes  the  ftomach  and  bowels.  E.xtemally,  it  is 
employed  as  an  efcharotic  for  deftroying  fungous  tlelh. 
It  iublimes  readily  when  heated,  and  is  extremely  in- 
jurious in  the  Hate  of  vapour,  to  thofe  %vho  breathe 
it. 

Submuriate  of  Mereury^. — This  fait  is  prepared  by 
triturating  together  in  a  glafs  mortar,  four  parts  of 
muriate  of  mercury  or  corrofive  fublimate,  with  three 
of  mercury,  till  the  latter  difappear.  When  this  is 
formed  into  an  uniform  mafs,  it  is  put  into  a  matrafs, 
of  which  it  Ihould  fill  ^,  and  it  is  to  be  fubliraed  with 
the  heat  of  a  faid  bath.  When  the  procefs  is  finilhed, 
the  phial  is  broken  ;  and  the  white  matter  at  the  upper 
part  of  the  veffel,  and  the  red  matter  at  the  bottom, 
are  to  be  feparated,  and  the  remaining  part  of  the  mafs 
is  to  be  fublimed,  and  afterwards  reduced  to  a  fine  pow- 
der, which  is  to  be  well  walhed  with  boiling  water. 

In  this  procefs,  it  is  obvious,  that  the  mercury  which 
is  added,  combines  with  part  of  the  oxygen  of  the 
oxide  of  mercury,  formerly  combhied  with  the  muria- 
tic acid  j  and  the  whole  of  the  o.xide  of  mercury  having 
now  a  fmaller  proportion  of  o.xygen,  is  combined  with 
a  fmaller  proportion  of  muriatic  acid.  This  will  ap- 
pear from  the  proportions  of  its  component  parts,  as 
they  have  been  afcertained  by  Mr  Chenevik. 

Oxide  of  mercury  in  calomel  contains. 
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tion  than  the  muriate   of  mercury.      It  is   converted   Mtrcury, 
into  muriate  or  corroiive  fublimate,  by  the  nitric  and       ''''^• 
oxymuiiatic  acids.  " 

This  fait,  which  is  now  generally  kno^vn  in  the  dib-' j^nt 
fhops,  by  the  name  of  calomel  or  fwcet  mercury,  was  names, 
formerly  defcribed  under  a  great  variety  of  names,  de- 
rived from  its  effefls,  or  the  mode  ot  its  preparation. 
In  the  beginning  of  the  17th  century,  it  was  regarded 
as  an  important  fecret.  But,  in  the  year  1608,  Be- 
guin  defcribed  it  very  accurately,  in  his  tyrocinium  chc- 
micum,  under  the  name  of  the  dragon  larneil,  on  ac- 
count of  the  corrofive  iublimale  from  which  it  was 
prepared,  being  deprived  of  its  poifonous  and  dellruc- 
tive  -qualities.  At  different  periods  it  ivas  diilinguilhed 
by  other  names,  as  aquila  alba,  aquila  tniligata,  manna 
metatlorum,panchymagogusquerciianus,  &c.  The  ufc 
of  this  fait  as  a  purgative,  and  indeed  in  all  cafes 
where  mercurial  preparations  are  required,  is  well 
known. 

5.  Muriate  of  Ammonia  and  Mercurj-.  ,-.  j 

If  ammonia  be  added  to  a  folution  of  muriate  of^'''^P"*'' 
mercury,  orjCorrofivc  fublimate,  a  white  precipitate  is  ' 
obtained,  which  is  a  triple  fait,  formed  by  the  combi- 
nation of  the  ammonia  with  the  muriate  of  mercury. 
This  white  precipitate  has  at  firfl  an  earthy  talle, 
Avhich  becomes  afterwards  metaUic  and  difagreeable. 
It  feems  to  be  infoluble  in  water.  Sulphuric  acid 
forms  with  this  triple  fait,  corroiive  fublimate,  and  ful- 
phate  of  ammonia  and  mercury.  Nitric  acid  converts 
it  into  a  corroiive  fubHraate  and  nitrate  of  ammonia  and 
mercury.     It  is  completely  foluble    in    muriatic    acid,  ' 

and  there  is  formed  a  muriate  of  mercury  and  ammonia. 
This  preparatioii-  was  kno^vn  to  the  alchemills,  and 
diftinguilhed  by  the  names  oi  fal  nlcmlralh,  and/alt  of 
ivi/dam^  The  component  parts  of  this  fait,  according; 
to  Fourcroy,  are 

Acid,  1(5 

O.xide  of  mercury,  81 
Ammonia,  3 


Mercury 
Oxygen 


89-3 

10.7 
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Calomel  is  compofed  of 


Oxide  of  mercury  88.5: 
Muriatic  acid  1 1 .5 


loo.o 


Submuriate  of  mercury,  or  calomel,  is  generally  in 
the  form  of  a  white,  folid  mafs  j  but  it  is  fufceptible  of 
cryftallization  in  fourfided  prifms,  terminated  by  pyra- 
mids. It  has  fcarcely  any  tafte,  has  no  poifonous  pro- 
perty, and  is  very  little  foluble  in  water.  The  fpeci- 
fic  gravity  is  7.1758.  It  becomes  dark  coloured  by 
expofipe  to  light,  is  phofphorefcent  when  rubbed  in  the 
dark,  and  retjuires  a,  higher  temperature  for  its  fublima- 
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6.  Hyperoxymuriate  of  Mercury,  34^- 

The  fait  was  formed  by  Mr  Chenevix,   by  pafling  a  prep'r''jl 
current  of   oxymuriatic    acid    gas    through    water,  in  tion. 
which   there  was  red   oxide    of  mercury.     The  oxide 
became  of  a  dark  brown  colour,  and  a  folution  appear- 
ed to  have  taken  place.     The  liquor   was  evaporated 
to    drynefs,  and  a  fak  was    obtained    which  confided 
partly  of  corrofive  fublimate,  and  partly  of  hyperoxy- 
muriate    of  mercury.      By  leparatiiig  the    latter,  and       1748 
cryrtallizing    it   again,    it    was  obtained    nearly  pure.  Propertied  ■ 
This  fait  is  more  foluble  than   corrofive  fublimate,  four 
parts  of  water  retaining  it  in  folution.     Hyperoxymuri- 
atic  acid  is  given  out   by  the   addition   of  fulphuric,  or 
even  weaker  acids,  and  the  liquid  alTumes   an  orange 
colour  f,  '  npiii^ 

7.  Fluate  of  Mercury.  Tranf. 

.  lS_a,  p. 

Fluoric   acid   combines  only  with  the  oxide  of  mer-  260. 
cury  J  or  the   foluble  fluates  mixed  with  a  folution  of 
nitrate   of  mercury,  produce  a  precipitate  of  a  white 
colour,  which  is  the   tluate  of  mercury,  of  which  thfe 
properties  are  littU  known, 

8.  Borate 
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8.  Borate  of  Mercury. 

Boracic  acid  has  no  direft  aftion  on  mercury,  but 
by  mixing  together  a  folution  of  borate  of  foda  with 
a  folulion  of  nitrate  of  mercury,  a  yello\vilh  preci- 
pitate is  obtained,  Avhich  is  the  borate  of  mercury. 
This  fait  acquires  a  greenilh  colour  by  expofure  to  the 
.  air.     Lime  water  forms  a  precipitate  of  a  red  powder. 

9.  Phofphate  of  Mercury. 

"Phofphoric  acid  has  no  aftion  on  mercury,  but  it  com- 
bines isith  its.  oxide.  This  fait  may  be  prepared  by 
precipitating  the  nitrate  of  mercury  in  folution,  by 
means  of  phofphate  of  foda.  A  white  precipitate  is 
formed,  which  is  a  phofphate  of  mercuiy.  This  fait  is 
infoluble  in  water,  phofphorefces  when  rubbed  in  the 
dark,  and  is  decompofed  by  heat,  giving  out  phofpho- 
tus. 

I  o.  Carbonate  of  Mercury. 

By  precipitating  the  folutions  of  mercury  in  the 
other  acids  by  means  of  the  alkaline  carbor.ates,  a 
white  precipitate  is  obtained,  which  is  a  carbonate  of 
merciury. 

1 1 ,  Arfeniate  of  Mercury. 

When  arfenic  acid  is  dlftilled  in  a  retort  with  mer- 
cury, it  is  partially  decompofed.  Arfenious  acid  is 
fublimed,  with  a  portion  of  metallic  mercury  and  a 
fmall  quantity  of  yellow  oxide.  There  remains  be- 
hind a  yellow  mafs,  which  is  arfeniate  of  mercury.  It 
is  infoluble  in  water,  and  in  fulphuric  and  nitric  acids. 
It  is  foluble  in  muriatic  acid,  and  affords  by  evapora- 
tion and  fublimation,  the  muriate  of  mercury,  or  cor- 
rofive  fublimate.  Arfenic  acid  precipitates  the  fulphate 
and  nitrate  of  mercury  in  the  form  of  a  white  powder, 
which  is  alfo  arfeniate  of  mercury. 

I  2.  Tungftate  of  Mercury. 
This  fait  is  formed  by  adding  to  a  folution  of  nitrate 
of  mercury,  an  alkaline  tungftate.     The  fait  is  decom- 
pofed, and  the  tungftate  of  mercury  is  precipitated  in 
the  form  of  a  white  infoluble  powder. 

13.  Molybdate  of  Mercury. 

Molybdic  acid  precipitates  mercury  from  its  folution 
in  nitric  acid,  in  the  form  of  a  white  flaky  powder.  It 
is  alfo  infoluble  in  ^vater. 

1 4.  Chromate  of  Mercury. 

An  alkaline  chromate  in  folution,  added  to  a  folu- 
tion of  nitrate  of  mercury,  forms  a  precipitate  of  a 
fine  reddifti  piurple  colour.  I'his  is  the  chromate  of 
mercury,  which  is  infoluble  in  water,  and  ^vhich  Vau- 
quelin,  who  difcovered  it,  luggefts  to  be  employed  as 
•a  pigment. 

15,  Columbate  of  Mercury. 
Unknown. 

1 6.  Acetate  of  Mercury. 

CombtM  '•  A-cetic  acid  combines  with  the  oxides  of  mercu- 
with  two  ^1  ^^^  forms  different  falts,  according  to  the  oxide 
oidite?. 
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which  enters  into  the  combination.  With  the  red  ox- 
ide of  mercury  i:  forms  a  fait  which  does  not  cryfta!- 
lize  ;.  but  vvhen  the  liquid  is  concentTated,  and  evapo-  ~ 
rated  to  drynefs,  it  affords  a  yellow  deliquefcent  mafs. 
When  this  fait  is  diffolved  in  water,  it  divides  into 
two  parts  ;  the  one  falls  do-.^Ti  in  the  Hate  of  yellow 
powder,  which  is  acetate  of  mercury  with  excels  of 
bafe  ;  and  the  other  part  remains  in  folution,  becaufc 
it  contams  an  excels  of  acid. 

2.  But  whei>  nitrate  of  mercury  is  precipitated 
by  means  of  alkalies,  and  the  precipitate  is  diffolved 
in  acetic  acid,  tl'.e  iolution  yields  by  evaporation  and 
cooling,  acetate  of  mercury,  in  thin  brilliant  tlakes. 
The  fait  may  alio  be  formed  by  mixing  together  folu- 
tions of  acetate  of  potalh  and  nitrate  of  mercury. 
The  acetate  of  mercury  appears  in  the  form  of  large 
flat  cryftals,  which  have  an  acrid  tafte,  and  are  fcarce- 
ly  foluble  in  water.  This  latter  ialt  is  a  compound  of 
acetic  acid  and  the  oxide  of  mercury,  with  a  fmaller 
proportion  of  oxygen.  It  is  employed  in  medicine, 
and  forms  the  principal  ingredient  of  AV^r'j-/>r//f. 

17.  Oxide  of  Merciuy. 

Oxalic  acid  combines  with  the  oxide  of  mercury, 
and  forms  an  oxalate  in  the  ftate  of  white  powder, 
which  is  fcarcely  foluble  in  water.  It  becomes  black 
by  expofure  to  the  light.  When  it  is  heated  it  detonates. 
This  fait  may  alfo  be  obtained,  by  adding  oxalic 
acid  to  a  folution  of  the  nitrate  or  fulphate  of  mer- 
cury. 

18.  Tartrate  of  Mercury. 

Tartaric  acid  Jorms  an  infoluble  fait  of  a  white  co- 
lour, with  the  oxide  of  mercury,  which  becomes  yel- 
low by  expofure  to  the  light. 

19.  Tartrate  of  Potafti  and  Mercury. 

This  triple  fait  may  be  prepared  by  boiling  together 
in  water,  one  part  of  oxide  ot  mercury,  and  fix  of  tar- 
tar. Cryftals  of  the  triple  fait  are  obtained  by  evapo- 
rating the  liquid. 

20.  Citrate  of  Mercury. 

Citric  acid  produces  an  effervefcence  with  the  red 
oxide  of  mercury,  changes  into  a  white  colour,  and 
then  unites  it  in  one  mafs.  This  fait  is  fcarcely  folu- 
ble in  water.  It  has  a  metallic  tafte,  and  is  decompo- 
fed by  nitric  acid. 

21.  Malate  of  Mercury. 

Wlien  malic  acid  is  added  to  a  folution  of  nitrate  of 
mercury,  a  white  precipitate  is  formed,  which  is  ma- 
late of  mercury. 

22.  Benzoate  of  Mercury. 

Benzoic  acid  forms  with  the  oxide  of  mercury,  a 
fait  in  the  ftate  of  white  powder,  which  is  infoluble  in 
water,  and  is  fcarcely  altered  by  expofure  to  the  air. 
It  is  decompofed  by  heat. 

23.  Succinate  of  Mercury. 

Succinic  acid  combines  with  the  oxide  of  mercury 
with  the  afliftance  of  heat,  and  forms  with  it  an  irre- 
gular mafs  in  which  fomc  cryftals  are  obfer^'ed. 

,  24.  Saccolate. 


Mercurj*, 
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24.  Saccolate  of  Mercury. 
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Homberg  took  it  for  a  mixture  of  iron  and  tin  ;  while  Zinc,  &c. 


By  adding  faclaflic  acid  to  a  folution  of  nitrate  of 
mercury,  a  white  precipitate  is  formed,  which  is  fac- 
colate  of  mercury. 

25.  Mellate  of  Mercury. 

Mellitic  acid  added  to  a  folution  of  nitrate  of  mer- 
cury, produces  a  copious  precipitate,  which  is  re-dif- 
*  Klafrctfj  folved  by  the  addition  of  nitric  acid  *. 
Effayi,  ii. 
tot.  TrartJ.  26.  Pruffiate  of  Mercury. 

This  fait  is  obtained  by  boiling  the  red  oxide  of 
mercury  with  PrufTian  blue.  It  forms  crjftals  in  four- 
fided  prifms,  terminated  by  four-fided  pyramids.  The 
fpecific  gravity  is  2.7612.  It  forms  triple  falts  with 
fulphuric  and  muriatic  acids,  the  properties  of  which 
are  not  known. 

II.  Aftion  of  Alkalies,  &c. 

There  is  no  aftion  between  mercury  and  the  alkalies 
or  alkaline  earths ;  but  the  alkalies  combine  with  the 
oxides  of  mercury,  and  form  with  them  compounds  in 
which  the  latter  feem  to  aft  the  part  of  acids.  Some 
of  thefe  compounds  have  been  already  treated  of,  in 
fpeaking  of  the  action  of  ammonia  on  fome  of  the  mer- 
curial falts. 

Salts  formed  with  the  alkalies  and  earths,  have  no 
aftion  on  merciury  or  its  oxides,  if  we  except  the  mu- 
riates. By  diffblving  the  muriate  of  mercury  in  a  fo- 
lution of  muriate  of  ammonia,  a  triple  fait,  which  is 
muriate  of  ammonia  and  mercury,  and  which  has  been 
^75°       already  defcribed,  is  obtained. 

Mercury  is  one  of  the  metals  of  the  moft  extenfive 
utility.  In  the  metallic  Hate  it  is  applied  to  the  con- 
ftrudion  of  meteoreloglcal  inftruments,  as  the  baro- 
meter and  thermometer.  Mercury  is  alfo  applied  to  a 
great  variety  of  purpofes  in  the  arts ;  in  gilding  with 
filver  and  gold  ;  in  forming  an  amalgam  with  tin  for 
covering  the  back  of  mirrors ;  and  in  metallurgy  for 
the  purpofe  of  feparating  gold  and  filver  from  their 
ores.  Mercury  is  alfo  of  confiderable  importance  for 
the  purpofes  of  chemiftry.  Many  of  its  preparations 
form  fome  of  the  moft  effedlual  and  moft  certain  reme- 
dies in  diiferent  difeafes. 

Sect.  XV.  OfZmc  and  its  Combinations. 

Hiftory.  I.  Paracelfus  is  the  firft  who  fpeaks  of  zinc  under 

its  prefent  name.  It  is  fuppofed  that  the  Greeks  were 
acquainted  with  this  metal  in  the  ftate  of  compound 
with  copper,  which  formed  the  famous  Corinthian 
brafs  ;  but  it  does  not  appear  that  they  made  any  dl- 
ftinftion  between  it  and  other  metals.  It  is  particu- 
larly mentioned  by  Albertus  Magnus,  who  died  in 
I  280,  and  he  feems  to  have  known  that  it  inflamed, 
and  communicated  a  colour  to  metals  with  which  it 
was  combined.  The  method  of  obtaining  zinc  from 
the  ore  called  calamine,  is  mentioned  by  Hencktl  in  his 
Pyrotology  in  1721.  Swab  extrafted  it  by  dillillation 
in  1742,  and  Margraaf  was  occupied  with  this  procefs 
in  1746.  Zinc  was  fuppofed  by  the  earlier  chemifts 
to  be  a  variety  or  compound  of  fome  of  the  other  me- 
tals. Lomery  thought  it  was  a  kind  of  biipiuth,  and 
Vol.  V.  PartIL 


Ufes, 


others  fuppoled  that  it  was  tin  rendered  brittle  by  ful- 

phur,  or  that  it  was  a  coagulated  mercury.  .,, 

2.  Zinc  is  found  in  four  different  ftates  :  In  the  ftate  Ores, 
of  oxide,  in  the  ftate  of  fulphuret,  in  that  of  fulphate, 
and  in  that  of  carbonate.  I.  In  the  ftate  of  oxide  it  is 
known  by  the  name  of  calamine,  or  /apis  cataminaris,  de- 
pofited  in  a  regular  form,  or  in  that  of  incrullations  and 
ftaladites,  in  the  cavities  of  metallic  veins.  2.  'J"he  ful- 
phuret of  zinc,  knoivn  by  the  name  of  blende,  is  fome- 
times  difpoled  in  fcales,  and  fometimes  cryftallizcd  in 
tetrahedrons,  or  oftahedrons.  It  is  frequently  found  im 
lead  mines,  accompanying  the  ores  of  lead.  3.  The  ful- 
phate of  zinc,  which  is  found  native,  is  readily 
known  by  its  white  colour  and  tranfparency,  its  ftrong 
acrid  tafte,  and  folubility  in  water.  It  is  generally 
found  in  a  ftalaftitical  form,  or  in  fine  filky  cryftals, 
like  thofe  of  amianthus.  4.  The  native  carbonate  of 
zinc,    which  is  fometimes  confounded  with  the  oxide 

or  calamine,  forms  another  ore  of  zinc.  It  is  tranfpar- 
ent,  white,  or  yellowifli.  It  is  infipid  and  infoluble 
in  ^vater,  and  diifolves  with  eifervefcence  in  nitric  and 
muriatic  acids.  ,. 

3.  To  reduce  oxides  of  zinc  to  the  metallic  ftate,  the  Analj  lis. 
ore  is  pulverized  and  mixed  with  charcoal,  and  the  mix- 
ture is  heated  in  a  crucible  covered  with  a  plate  of  cop- 
per.    The  zinc  is  fublimed  in  the  metallic  ftate,  and 
combmes  with  the  copper,  which  it  converts  into  brafs ; 

and  in  this  rude  procefs  the  richnefs  of  the  ore  is  af- 
certained  by  the  intenfity  of  the  colour.  The  fulphu- 
rets  of  ainc  are  reduced  by  roafting,  by  which  procefs 
the  fulphur  is  feparated,  and  the  refiduum  is  then 
treated  in  the  fame  way  as  the  oxides.  In  the  humid 
way  Bergman  has  propofed  to  analyze  the  oxides  of 
zinc  by  means  of  fulphuric  acid,  and  then^by  precipi- 
tating the  oxide  by  carbonate  of  foda,  he  has  afcer- 
tained-that  193  parts  of  this  precipitate  give  100  parts 
of  the  metal.  1 754 

4.  Zinc  is  of  a  brilliant  white  colour  with  a  bluifti  Properties, 
ftiade,  which  is  very  perceptible  in  its  metallic  ftate, 

and  of  a  diftinft  lamellated  texture  ;  but  the  plates  of 
which  it  is  compofed  are  fmaller  than  thofe  of  biimuth 
and  antimony.  Ilie  fpecific  gravity  is  7.190.  Zinc 
is  not  quite  fo  brittle  as  the  preceding  metals.  It  re- 
quires a  fmart  and  fudden  blow  to  feparate  its  frag- 
ments. It  is  fufceptible  of  a  flight  degree  of  malleabi- 
lity, for,  by  gradual  and  cautious  preffure,  it  may  be 
formed  into  thin  plates,  which  have  fome  degree  of 
elafticity.  It  has  3  flight  odour,  and  a  peculiar  tafte, 
which  is  communicated  to  the  fingers  when  they  are 
rubbed  on  this  metal.  ,.^- 

5.  When  zinc  is  expofed  to  a  heat  of  about  700°  it  AAion  of 
melts,  and  by  increafing  the  heat  it  evaporates,  fo  that*"^*'- 

in  clofe  velTels  it  may  be  diftilled.  When  allowed  to 
cool  flowly  after  being  in  fufion,  it  cryftallizes  in  fine 
needles.  When  zinc  is  expofed  to  the  air,  it  under- 
goes very  little  alteration  in  the  cold.  Its  brilliancy 
is  flightly  tarniftied,  and  it  becomes  at  length  covered 
\vith  a  thin  gray  oxide.  When  zinc  is  fufed  in  clofe  Oxidation 
veffels  and  expofed  to  heated  air,  at  the  moment  it  be- 
comes folid  on  the  furface,  it  exhibits  a  great  variety 
of  fliades  of  colour,  which  is  the  commencement  of  oxi- 
dation. \Mien  it  is  kept  in  fufion,  in  the  open  air, 
the  lurface  becomes  covered  with  a  gray  pellicle,  which 
being  removed,  is  iucceeded  by  anotlier,  till  the  whole 
4N  of. 


which  conilfts  of 
oxygen,    and   the 
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ZiiK, &-.  of  the  zinc  is  converted  into  this  gray-coloured  matter, 
^"~~*  \vhich  is  an  o\iJt  of  zinc.     This  procefs  may  be  pro- 

moted by  agitating  the  velTel,  fo  that  the  metal  in  fu- 
fjon  may  be  expofed  to  the  air.  By  heating  toget^ier 
the  gray  pellicles  which  have  been  collefted  in  an  open 
veflel,  the  whole  is  converted  into  a  uniform  gray  pow- 
der, ivhich  at  laft  affumes  a  yellowilh  colour.  The 
yellow  oxide,  thus  fonned,  has  acquired  an  addition^ 
weight  of  about  17  per  cent  of  the  metallic  zinc. 

W^hen  this  metal  is  heated  to  redncfs  in  an  open 
veflel,  by  agitating  the  veflTel,  it  fuddenly  takes  fire, 
and  burns  with  a  very  brilliant  white,  and  fomevvhat 
greenifh  flame.  Zinc  is  at  the  fame  time  reduced  to  a 
ftate  of  ^^^pour,  which  is  coiidcnfed  in  the  air,  in  light, 
filamentous,  white  flakes,  of  a  very  delicate  texture. 
This  is  an  oxide  of  zinc.  '  It  has  been  dittinguidied 
by  different  names,  as  JJowers  of  zinc,  nthil  album  or 
luhite  nothing,  /ana  phitofopnica,  or  pMlofophIc  wool. 

Thus,  there  are  two  oxides  of  zinc  ;  the  gray  oxide, 

about  88  parts  of  zinc,  and   1 2  of 

white   oxide,    which,    according    to 

Proufl,  is  conipofed  of    80  parts  of    zinc,  and   20  of 

oxygen. 

There  is  no  aftion  between  azote  and  this  metal. 
Hydrogen  gas,  it  is  fuppofed,  difiblves  a  fmall  quantity 
of  zinc  ;  for  by  diflblving  zinc  in  diluted  fulphuric  acid, 
the  hydrogen  gas  which  is  obtained  by  the  decompofi- 
tion  of  the  water,  has  been  found  to  hold  a  little  zinc 
in  folution,  which  is  depofited  on  the  fides  of  the  jars 
containing  the  gas.  It  is  fuppofed  too,  that  zinc  is 
iometimes  combined  with  carbone,  becaufe  hydrogen 
gas  obtained  by  the  above  procefs,  is  fometimes  conta- 
minated with  carbonated  hydrogen  gas. 

7.  Zinc  combines  with  phofphorus,  and  forms  a  phof- 
phuret.  This  may  be  prepared  by  adding  fmall  bits 
of  phofphorus  to  zinc  in  fulion,  but  previoutly  throwing 
in  a  little  refinous  matter,  to  prevent  the  oxidation  of 
the  zinc.  This  was  the  procefs  by  which  Pellctier 
formed  the  phofphuret  of  zinc.  This  phofphuret  is 
of  a  white  colour  and  metallic  luftre.  It  has  fome  de- 
gree of  malleability.  When  it  is  hammered,  it  emits 
the  odour  of  phofphorus,  and  when  expofed  to  a  ftrong 
heat,  it  burns  like  zinc.  Phofphorus  alfo  enters  into 
combination  with  the  oxide  of  zinc,  and  forms  with  it 
a  phofphorated  oxide.  This  is  formed  by  diftilling  in 
an  earthen-ware  retort,  equal  parts  of  oxide  of  zinc,  and 
phofphoric  glafs,  with  one-fixth  of  charcoal  powder. 
A  Ifrong  heat  is  applied,  and  a  metallic  fubftance  of  a 
filvery  ^vhite  colour  is  fublimed,  which  has  a  vitreous 
fra61iu-e.  When  it  is  heated  by  the  blow-pipe,  the 
phofphorus  burns,  and  there  remains  behind  a  vitreous 
matter,  which  is  tranfparent  while  in  fufion,  but  be- 
^«(;j  comes  opaque  when  it  is  cold. 
Su'phurct.  8.  Zinc  has  not  been  combined  direflly  with  ful- 
phur.  When  they  are  heated  together  in  a  crucible, 
the  fulphur  feparates  without  producing  any  other 
change  on  the  zinc  than  that  of  being  a  little  more  in- 
fufible  -j'but  it  has  been  obferved  that  fulphur  and  zinc, 
when  fufed  together  in  a  crucible,  enter  into  combina- 
tion, as  the  zinc  is  oxidated.  This  compound  affumes 
a  browniih  gray  colour.  Guyton  afterwards  difcover- 
ed  that  fulphur  and  the  oxide  of  zinc  readily  unite  to- 
gether by  fufion,  and  that  the  compound  is  of  a  gray 
colour,  fimilar  to  the  native  fulphuret  of  zinc,  as  it  has 
been  called,  or  the  fulphurated  oxide  of  zinc,  accord- 
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ing  to  this   experiment ;  but  according  to  Prouft,  the  '/.ir.c,  ice 
ore  of  zinc,  which  is  known  by  the  name  of  blende,  is  a  ' 
fulphuret,  that  is,  fulphur  combined  with  zinc  in  the 
metallic  (late. 

9.  The  order  of  the  affinities  of  zinc  and  its  oxide  is  Affinities, 
the  following  : 


Oxidts 


1.758 

Aftion  of 
hydrogen. 


.'759 
Ol  carbone. 


PliOfplmrct 
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Phofphora. 
ted  oxide. 
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Zinc. 

Oxide  of  Zinc. 

Copper, 

Oxalic  acid, 

Antimony, 

Sulphuric, 

Tin, 

Muriatic, 

jMercury, 

Saclaftic, 

Silver, 

Nitric, 

Gold, 

Tartaric, 

Cobalt, 

Phofphoric, 

Arfenic, 

Citric, 

Platina, 

Succinic, 

Bifmuth, 

Fluoric, 

Lead, 

Arfenic, 

Nickel, 

Laftic, 

Iron. 

Acetic, 

Boracic, 

Pruflk, 

Carbonic. 

I. 

Salts  of  Zinc. 
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I.   Sulphate  of  Zinc. 

I.  Sulphuric  acid  diluted  with  v.-ater,  acls  veryprepara- 
powerfully  on  zinc.  A  violent  effervefcence  takestion. 
place ;  the  mixture  is  ftrongly  heated,  and  a  great 
quantity  of  hydrogen  gas  is  evolved.  In  this  procefs, 
which  is  ufually  followed  for  obtaining  the  pureft  hy- 
drogen gas  for  chemical  purpofes,  the  water  is  decora- 
pofed  ;  its  oxygen  combines  with  the  metal  and  forms 
an  oxide,  which  is  then  diifolved  in  the  fulphuric  acid, 
and  forms  a  fulphate  of  zinc,  while  the  hydrogen,  the 
other  component  part  of  the  water,  efcapes  in  the 
form  of  gas.  A  black  powder  is  fometimes  obferved 
floating  in  the  folution,  which  is  carburet  of  iron, 
with  which  the  zinc  is  frequently  contaminated.  As 
the  effervefcence  ceafes,  a  white  powder  is  formed, 
which  gradually  difappcars  towards  the  end  of  the 
procefs,  and  with  the  addition  of  water  forms  a  tranf- 
parent folution.  By  evaporation  and  cooUng,  the  ful- 
phate of  zinc  is  obtained  cryftallized.  \n6i 

1.  The  fulphate  of  zinc  is  frequently  contaminated  Properties, 
ivith  other  metals,  as  with  lead,  iron  and  copper ; 
but  when  it  is  pure,  it  cryliallizes  in  four-lided  prilms, 
terminated  by  pyramids  with  four  faces.  This  fait 
has  an  acrid,  alfringent,  and  ftrongly  metallic  taile. 
When  it  is  expofed  to  the  air  it  eiHorefces.  It  is 
foluble  in  lels  than  two  and  a  half  parts  of  cold  wa- 
ter, and  more  foluble  in  boiling  water.  The  fpecific 
gravity  of  the  cryftallized  fait  is  1.912;  but  as  it  is 
generally  met  ^vith  in  the  fliops,  it  is  only  1.3275. 
When  heated  in  a  retort,  it  melts,  lofes  its  water  of 
cryllallization,  and  part  of  its  acid  in  the  ilale  of  ful- 
phurous  acid,  and  a  little  water.  It  is  decorapoled 
and  precipitated  in  the  flate  of  white  oxide  by  all  tl:e 
alkalies  ;  and  if  the  precipitate  is  formed  by  means  of 
the  carbonates,  a  ivhite  pigment  is  obtained,  Tlie 
fulphate  of  zinc  is  alfo  decompofed  with  the  afliftance 
of  heat,  by  means  of  nitre.  1  he,  alkaline  fulphurets 
and   hydrofulphurets    alfo   precipitate  the   fulphate  of 

zinc, 


G     H     E     M 

'Zinc,  &c.  zinc,  of  a  deep  orange   or  browm  colour.     The  com- 
ponent parts  of  this  fait  are,  according  to 
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triol. 


176S 
Prepara- 
tion. 


Properties, 


1770 
Combines 
with  ful- 
phur. 


Btrginan. 

Kir  wan, 

Acid      40 

20.5 
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40.0 

Water    4.0 
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3.  The  fait,  known  in  commerce  by  the  name  of 
':v/:/lc  vitriol,  is  a  fulphate  of  zinc,  and  is  fuppofed  to 
contain  an  excefs  of  acid.  It  is  in  the  form  of  white 
granular  maffes,  refembling  fugar,  and  often  marked 
with  yellow  fpols.  This  lalt  is  ufually  prepared  by 
roafling  the  fulphiiret  of  zhic  or  blende,  by  which 
means  the  fulphuret  is  converted  into  fulphuric  acid.  It 
is  then  diflblved  in  water,  which  is  purified  and  evapo- 
rated, and  the  fait  is  cryftallized  by  fudden  cooling. 
Part  of  its  water  of  cryftallization  is  afterivards  driven 
off  by  heat,  fo  that  it  is  obtained  in  a  regular,  folid, 
and  granulated  mafs.  It  is  generally  contaminated 
\vith  iron  and  other  metals  ;  but  it  may  be  purified 
from  thefe,  by  adding  filings  of  zinc,  which  preci- 
pitate the  ether  metals,  and  leave  a  pure  fulphate  of 
zinc. 

2.  Sulphite  of  Zinc. 

Concentrated  fulphurous  acid  readily  combines  with 
the  white  oxide  of  zinc,  without  any  effervefcence, 
but  with  the  evolution  of  heat,  and  the  acid  being  de- 
prived of  its  odour.  When  the  faturation  is  complet- 
ed, white  cryftals  appear  on  the  furface  of  the  liquid. 
This  ialt  has  a  pungent,  aftringent  tafte.  It  cryllal- 
lizes  readily.  It  is  decompofed  by  the  acids,  with 
effervefcence.  It  is  infoluble  in  alcohol.  It  forms 
white  precipitates  with  the  alkalies,  and  when  expofed 
to  the  air,  it  is  readily  converted  iitto  fulphate  of 
zinc. 

Sulphurated  fulphite  of  Zinc. — ^When  fulphurous  acid 
is  added  to  zinc  in  the  ftate  of  powder  or  filings,  a 
great  degree  of  heat  is  produced ;  fulphurated  hydro- 
gen gas  is  difengaged  ;  the  liquid  becomes  at  firll 
bro^ni,  fometimes  muddy,  and  aflumes  a  yellow  co- 
lour, and  towards  the  end  of  the  procefs  it  becomes 
tranfparent.  The  folution  has  an  acrid,  aftringent, 
and  fulphureous  tafte.  Sulphuric  and  muriatic  acids 
difengage  with  effervefcence,  fulphurous  acid  gas,  and 
precipitate  a  ytllowifti  white  ponder.  Nitric  acid  at 
firft  ieparates  fulphurous  acid  gas,  and  afterwards  a 
flaky  precipitate,  which  is  pure  fulphur.  When  this 
folution  is  expofed  to  the  air,  it  becomes  thick  like  ho- 
ney, and  affords  cryftals  in  the  form  of  needles  or  fine 
four-fided  prifms,  terminated  by  four-fided  pyramids. 
Thefe  are  cryftals  of  fulphurated  fulphite  of  zinc, 
which  become  white  by  expofure  to  the  air,  and  form 
a  white  powder  infoluble  in  water.  When  this  fait 
is  heated  by  the  blow-pipe,  it  f^vells  up,  gives  out  a 
bright  light  like  burning  zinc,  and  forms  dendritical 
ramifications.  This  fait  is  partly  foluble  in  alcohol. 
The  part  not  diffolved,  only  gives  out  fulphurous  acid 
gas  by  means  of  fulphuric  acid,  whilft  the  part  which 
is  dilTolved  affords,  befides  fulphuroi-S  acid  gas,  a  copi- 
ous precipitate  of  fulphur.     When  it  is  diftilled  in  a 
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retort,  it  give*  oot  tvater,  fulphiirous  acid,  fulphuric  acid.    Zinc,  &c. 
and  fulphui'  fublimed.     There  remains  behind  oxiie  of         ^ 
zinc,  mixed  with  a  little  of  the  iulphate.  _, ''^*   ^ 

In  the  folution  of  zinc  in  liquid  fulphurous  acid,  wa-  the  proceft, 
ter,  and  part  of  the  fulphurous  acid  itfelf,  are  decom- 
pofed ;  for  fulphurated  hydrogen  gas  is  diiengaged, 
which  is  compoled  of  the  hydrogen  of  the  water  and 
part  of  the  fulphur  of  the  fulphurous  .acid.  There  is  no 
precipitation  of  fulphur  during  the  iblution,  for  it  com- 
bines \vith  the  fulphite  of  zinc,  as  it  is  formed  ;  but  this 
is  not  completely  faturated,  fince  alcohol  dilTolves  only 
the  portion  of  fulphurated  fulphite  which  it  contains,  and 
feparates  the  fulphite  *.  ^J'o^nrny 

i.  Nitrate  of  Zinc. 

...  .  .  '773 

1 .  Concentrated  nitric  acid  produces  a  violent  aclion  Prepara- 

with  zinc,  and   fometimes  even  inflames  it.     To  effeCl  ''°"' 

this  folution,  with  a  moderate  action,  the  acid  fliould 

be  diluted  with  water.     Great   heat  is  produced,  with 

violent  effervefcence  and   the   evolution  of  nitrous  gas. 

The  acid  is  decompofed;  its  o.xygen  combining  with  the 

metal,  forms  an  oxide,  which  combines  with   the  acid 

as  it  is  formed.  1774 

2.  This  folution  is  of  a  greenilh-yellow  colour,  and  ^■'OP^'^'^" 
extremely  cauilic.      By  evaporation   it   affords  cryftals, 

in  the  form  of  four-iided,  compreffed,  and  itriated 
.  prifms,  terminated  by  four-ilded  pyramids.  The  fpeci- 
fic  gravity  is  2.096.  This  fait  is  deliquefcent  in  the 
air.  When  it  is  heated  on  burning  coals,  it  melts,  and 
detonates  \s'ith  a  fmall  red  flame.  When  heated  in  a 
crucible,  it  gives  out  red  vapouf,  and  affumes  a  deep 
colour  and  gelatinous  confiftence.  When  cooled  in  this 
ftate,  it  retains  its  foftnefs  for  fome  time.  By  continu- 
ing the  beat,  it  dries,  gives  out  nitrous  and  oxygen  gaffes, 
and  leaves  behind  a  yellow  oxide. 

4.  ]\Iuriate  of  Zinc. 

177s 
Muriatic  acid  produces  a  rapid  aftion  on  zinc.     It  Prepara. 

is  diffolved  with  effervefcence,  and  with  the  evolution ''"'"• 
of  pure  hydrogen  gas.     The  lolution  of  zinc  in  muria- 
tic acid   is  colourleis  ;  it  does  not  cryftallize,  but  af- 
'  fumes  the  form  of  a  tranlparent  jelly.     It  affords  by 
diftillation  a  fmall  quantity  of  fuming  acid,  and  a  folid 
muriate  of  zinc,  which  is  fufible  with  a  moderate  heat, 
and  was  formerly  known  by  the  name  of  butter  of  "zinc. 
When  this  muriate  of  zinc  is  iublimed  by  heat,  it  be- 
comes of  a  fine  white  colour,  compofing  a  mafs  of  cry- 
ftals in  the  form  of  fmall  prifms.     It  is  decompofed  by      ,--5 
fulphuric  acid,  and  is  precipitated  by  the   alkalies.      It  Properties, 
is  foluble  in  water,  attracts  moifture  from  the    atmo- 
iphere,  and  is  foon  converted   into  a  tranfparent  jelly. 
The  fpecific  gravity  is  1.J77. 

5.  INIuriate  of  Ammonia  and  Zinc. 

This  triple  fait  is  formed  by  boiling  white  oxide  of 
zinc  in  a  folution  of  muriate  of  ammonia.  The  oxide 
of  zinc  it  diffolved  j  part  of  which  is  after\vards  depo- 
fited,  when  the  folution  cools,  but  what  remains  in  the 
folution  is  not  precipitated  by  the  alkalies  or  the  alka- 
line carbonates. 

6.  Fluate  of  Zinc. 

Fluoric  acid  produces  a   violent   action  with  zinc  ; 
there  is  confiderable  effervefcence,  with  the  evolution 

4  N  2  of 
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Zinc,  &f.  of  hydrogen  gas.      The  metal   is  oxidated,  and  then 
''~'~v—~'  diflblves  in  the  acid  ;  but  the  properties  of  this  fait  are 
little  knomi. 

7.  Borate  of  Zinc. 

Boracic  acid  combines  with  the  oxide  of  zinc,  by 

adding  the  borate  of  potalh  or  foda  to  the  folution  of 

zinc  in  nitric  or  muriatic  acid.  This  fait  is  infoluble 
in  water. 

8.  Phofphate  of  Zinc. 

Phofphoric  acid  diluted  with  avatar,  a6ls  upon  zinc 
%vith  the  evolution  of  hydrogen  gas,  owing  to  the  de- 
compofition  of  water.  A  white  powder  is  depofited, 
which  is  phofphate  of  zinc.  By  expofing  phofphoric 
glafs  and  zinc  to  a  llrong  heat,  a  phofphuret  of  zinc 
is  formed,  by  the  decompofition  of  the  acid. 

9.  Carbonate  of  Zinc. 

Zinc  reduced  to  a  fine  powder,  and  added  to  liquid 
carbonic  acid,  is  oxidated  and  copioufly  diffolved  in 
•  the  acid,  at  the  end  of  24  hours.  This  folution,  ex- 
pofed  to  the  air,  is  covered  with  a  pellicle  of  car- 
bonate of  zinc  of  different  colours.  The  carbonate  of 
zinc  is  found  native,  and  has  been  diftinguiflied  by  the 
name  of  calamine,  thus  confounding  it  with  the  oxide 
of  zinc.  Carbonate  of  zinc,  according  to  the  analyfis 
of  Bergman,  is  compofed  of 

Acid  28 

.    Oxide        66 

Water  6 
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10.  Arfeniate  of  Zinc. 

When  arfenic  acid  is  added  to  zinc,  it  produces  an 
effervefcence,  with  the  evolution  of  hydrogen  gas, 
holding  arfenic  in  folution.  A  black  powder  is  de- 
pofited, wliich  is  metallic  arfenic.  In  this  procefs, 
the  zinc  decompofes  part  of  the  water,  and  combines 
with  its  oxygen,  and  at  the  fame  time  deprives  the 
arfenic  acid  of  its  oxygen,  by  which  it  is  reduced  to 
the  metallic  ftate.  The  arfeniate  of  zinc  may  be  ob- 
tained by  adding  a  folution  of  an  alkaline  arfeniate 
to  a  folution  of  the  fulphate  of  zinc.  A  white  pre- 
cipitate is  formed,  which  is  the  arfeniate  of  zinc.  It 
is  infoluble  in  water, 

1 1 .  Tungftate  of  Zinc. 

1 2.  Molybdate  of  Zinc. 

Thefe  falts  may  be  formed  by  a  fimilar  procefs.  A 
white  powder  is  obtained,  which  is  infoluble  in  water. 

13.  Chromate  of  Zinc. 

This  fait  is  obtained  by  combining  an  alkaline  chro- 
mate with  a  folution  of  zinc  in  nitric  acid.  A  preci- 
pitate is  formed  of  an  orange  red  colour,  which  is  chro- 
mate of  zinc. 


14.  Columbate  of  Zinc. 


1 5.  Acetate  of  Zinc. 
Acetic  acid  diffolves  zinc,  and  the  folution  by  eva- 


Zliic,  &c. 


•779 

Prcnftm 

poration  cryltallizes  in  the  form  of  rhoniboidal  ortjon  and 
hexagonal  plates.  This  fait  has  a  bitter  metallic  properties, 
tafte,  is  not  altered  by  expolure  to  the  air,  and  is  fo- 
luble  in  water.  It  burns  with  a  blue  flame  when 
thrown  on  burning  coals.  When  diftilled,  it  yields 
water,  an  inflammable  liquid,  and  fome  oil.  At  the 
end  of  the  proceis,  when  the  fait  is  completely  de- 
compofed,  the  oxide  of  zinc  is  fublimed,  which  being 
brought  in  contaft  with  a  candle,  burns  with  a  fine 
blue  flame.  The  refiduum  is  in  the  ftate  of  pyropho- 
rus,  but  it  has  little  combuftibility. 

1 6.  Oxalate  of  Zinc. 

Oxalic  acid  afts  upon  zinc  with  effervefcence,  and 
the  evolution  of  hydrogen  gas.  Water  is  decompof- 
ed,  and  as  the  zinc  is  oxidated,  it  combines  with  the 
acid,  fprming  an  oxalate  of  zinc.  It  is  in  the  ftate  of 
white  powder,  of  an  acrid  tafte,  and  but  little  foluble 
in  water. 

17.  Tartrate  of  Zinc. 

Tartaric  acid  combines  with  zinc  with  effervefcence, 
and  the  evolution  of  hydrogen  gas.  The  properties  of 
this  fait  have  not  been  examined. 

1 8.  Citrate  of  Zinc. 

Citric  acid  afts  upon  zinc  with  effervefcence  and 
the  evolution  of  hydrogen  gas.  At  the  end  of  24 
hours  the  aftion  ceafes,  and  the  liquid  depofits  on  the 
fides  of  the  veffel  and  on  its  furface,  fmall,  brilliant 
crylfals  in  the  form  of  plates,  which  are  inloluble  in 
water.  The  citrate  of  zinc  has  an  aftringent,  metallic 
tafte.  It  is  compofed  of  equal  parts  of  acid  and  of 
oxide  of  zinc. 

19.  Malate  of  Zine. 

Malic  acid  diffolves  zinc,  and  by  evaporating  the 
folution,  cryftals  may  be  obtained. 

20.  Benzoate  of  Zinc. 

Benzoic  acid  readily  diffolves  zinc,  and  by  eva- 
poration the  folution  affords  needle-ftiaped  cryftals. 
The  benzoate  of  zinc  is  foluble  in  water  and  alcohol. 
When  it  is  expofed  to  heat,  the  acid  is  fublimed. 

21.  Succinate  of  Zinc. 

Zinc  is  diffolved  in  fuccinic  acid  with  effervefcence. 
By  evaporation  the    folution   affords    flender,    foliated         , 
cryftals. 

22.  Lailate  of  Zinc. 

Zinc  is  foluble  in  laftic  acid  with  effervefcence,  and 
by  evaporating  the  folution,  the  fait  may  be  obtained 
cryftallized. 


II.  AiElion  of  Alkalies,  &c.  on  Zinc. 
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I.  When  zinc  is  immerfed  in  a  folution  of  potafh Fixed  alka- 
or  foda,  it  is  tarniftied,  and  becomes  black,  and  when''«s. 
it  is  boiled  in  the  iblution,   hydrogen  gas  is  evolved. 
The  folution  affumes  a  dirty-yellow  colour,  from  which 
an  oxide  of  zinc  may  be  precipitated  by  acids. 

2.  Ammonia 


Tin,  StC. 

17S1 
Ammonia. 
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I.  Ammonia  lias  a  fllll-  more  powerful  action  on 
zinc.  Hydrogen  g^s  is  ifiore  copioHlly  evolved,  nnd 
the  oxide  which  is  formed  is  more  abundantly  difl'olved 
in  the  liquid,  and  at  the  end  of  fome  time  a  conliderable 
quantity  of  white  oxide  is  depofited.  Thele  alkaline 
folutions  become  turbid  by  expofure  to  the  air  ;  its  oxy- 
gen and  carbonic  acid,  afting  at  the  iame  time,  preci- 
pitate the  oxide. 

^.  The  alkaline  and  earthy  fulphates  are  readily  de- 
compofed  by  zinc,  with  the  alTiftance  of  heat.  It  at- 
trarts  the  oxvgen  of  the  iulphuric  acid,  and  thus  de- 
compofing  it,  ieparates  the  iidpViur,  which  combines 
with  the  bales  of  the  fulphates.  Alum  boiled  in  fo- 
lution  with  zinc,  is  decompofed,  and  there  is  formed 
a  triple  fait,  which  is  fulphate  of  zinc  and  alumina. 

4.  The  nitrates  produce  a  vivid  inflammation  with 
zinc  at  a  red  heat.  The  acid  is  decompofed,  its  oxy- 
gen combines  ivith  the  metal,  and  by  this  rapid  com- 
bination, a  violent  detonation  is  produced.  The  azo- 
tic gas  is  difengaged,  and  the  zinc  is  fully  oxidated. 
Three  parts  of  nitre  well  dried,  and  one  of  zinc  in  fine 
powder,  well  mixed  together  and  projedled  into  a  red- 
hot  crucible,  produce  a  very  brilliant  inflammation. 
The  burning  matter  is  fometimes  thrown  out  to  a  conli- 
derable dillance ;  fo  that  the  experiment  fliould  be 
made  with  caution.  This  compound  is  fometimes  em- 
ployed in  fire-works. 

5.  Zinc  has  a  confiderable  aftion  on  the  muriates. 
Triturated  with  the  muriate  of  ammonia,  the  fait  is 
decompofed,  and  ammonia  is  difengaged.  By  diftill- 
ing  this  fait  with  zinc,  ammoniacal  and  hydrogen  gales 
are  obtained  ;  the  latter  is  obvioufly  owing  to  the  de- 
rompofition  of  the  water  contained  in  the  fait,  by 
means  of  the  zinc,  which  combines  with  the  oxygen, 
and  then  forms  a  muriate  of  zinc  with  the  muriatic 
acid. 

,  6.  The  phofphates  and  borates  combine  by  fufion 
with  the  oxide  of  zinc,  which  communicates  to  the 
glafs  thus  formed  a  greenilh-yellow  colour. 

7.  Zinc  decompoles  the  greatefl  number  of  the  me- 
tallic falts  from  their  folutions,  by  its  ftrong  affinity  for 
o.xygen.  They  are  precipitated  in  the  metallic  form,  or 
in  the  ftate  of  oxide,  but  deprived  of  a  portion  of  oxy- 

8.  Zinc  is  employed  in  many  of  the  arts.  It  forms 
ufeful  alloys  with  fome  of  the  other  metals,  fome  of 
which  will  be  mentioned  afterwards.  It  is  alfo  em- 
ployed in  medicine.  The  fulphate  of  zinc  is  fome- 
times e.xhibited  as  an  emetic,  and  frequently  ufed  in 
folution  as  an  eye-wa(h.  The  oxide  of  zinc,  or  the 
flowers  of  zinc,  have  been  prefcribed  as  an  antifpaf- 
modic,  and  particularly  in  cafes  of  epilepfy. 

Sect.  XVI.   Of  Tin  and  its  Combinations. 

I .  Tin  has  been  known  from  the  earllefl  ages.  It 
was  much  employed  by  the  Egyptians  in  the  arts,  and 
by  the  Greeks  as  an  alloy  with  other  metals.  Pliny 
fpeaks  of  it  under  the  name  of  white  lead,  as  a  metal 
well  known  in  the  arts,  and  even  applied  in  the  fa- 
brication of  many  ornaments  of  luxury.  He  afcribes 
to  the  Gauls  the  invention  of  the  art  of  tinning,  or 
covering  other  metals  with  a  thin  coat  of  tin.  The 
alchemifts  were  much  employed  in  their  refearches 
concerning  tin.      They  gave  it  the- name  of  Jupiter, 
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from  which  the  falts  or  preparations  of  tin  were  called  Tin,  &c» 
jovial.  Since  their  time,  the  nature  and  properties  of  * 
tin  have  been  particularly  invelligated  by  many  che- 
mifls,  and  it  has  proved  the  fubjert  of  fome  important 
dilcoverics  in  chemical  fcience.  So  early  as  the  year 
1630,  .lohn  Rey  threw  out  a  conjefture,  that  the  air 
was  fixed  in  this  metal  during  its  calcination.  Boyle, 
to^vards  the  end  of  the  fame  century,  attempted  to  ac- 
count for  the  increafe  ot  weight  which  this  metal  ac- 
quired during  this  procefs  -,  but  this  was  only  fully  af- 
certained  by  Lavoifier,  who  repeated  the  experiment 
of  Boyle,  and  calcined  the  metal  in  clofe  veflels  •,  but 
the  method  of  conduiling  this  experiment  and  the  re- 
fidt  of  it,  have  been  already  detailed.  178S 

2.  'J"in  exills  in  nature   in  three  different  flates.     It  Ores, 
is  found  native,  in   the   llate  of  oxide,  and  in  that'  of 
fulphurated    oxide.     Native  tin  is  in    brilliant    plates, 

or  regularly  cryllallized.  The  native  oxide  of  tin, 
which  is  the  moll  common  ore  of  this  metal,  exifts 
under  a  variety  of  forms.  It  is  generally  found  cry- 
ftallized.  The  fulphuret  of  tin  is  of  a  pale  or  darls 
gray  colour,  and  when  pure,  has  fome  refemblance  to 
an  ore  of  iilver.  1789 

3.  To  obtain  the  metal  from  its  ores,  they  arc  firft  Analyfis. 
roafted,  and  then  treated  with  a   flux,  to  reduce  the 
metal.     It  has  been  recommended  by  fome,  to  mix  a 

fmall  quantity  of  pitch  with  the  fufed  mafs,  to  prevent 
the  oxidation  of  the  tin.  After  tlie  ore  is  roafted,  it 
fufes  readily  with  three  times  its  weight  of  black  flux, 
and  a  little  decrepitated  muriate  of  ioda. 

In  the  humid  way,  native  tin  may  be  diflblved  in 
nitric  acid,  which  readily  o.xidates,  and  reduces  it  to 
the  ftate  of  white  powder,  which  is  an  o.xide  of  tin  ; 
and  if  it  contain  iron  and  copper,  thefe  tw-o  metals  re- 
main in  the  folution.  \'go 

4.  Tin  is  of  a  white  colour,  nearly  as  brilliant  as  properties, 
filver.      The   fpecific  gravity  of  tin  is  7.291.       It  is 

one  of  the  fofteft  of  the  metals.  It  may  be  fcratched 
with  the  nail,  and  eafily  cut  with  a  knife.  It  is  ex- 
tremely flexible,  and  produces  a  peculiar  noife  when 
it  is  bent  or  folded.  It  is  fo  malleable,  that  it  can  be 
eafily  beaten  out  to  to-Vo  P^^t  of  an  inch,  ^vhich  is 
the  thicknefs  of  tinfoil.  It  has  little  elafticity  or  te- 
nacity. A  wire  of  this  metal  about  -^  of  an  inch 
in  diameter  fupports  a  weight  of  about  3olbs.  without 
breaking. 

J.  Tin  is  fufceptible  of  very  confiderable  expanfion  A^q,on  of 
by  means  of  caloric,  and  on  this  account  it  has  been  heat, 
propofed  to  employ  it  as  a  pyrometer.  Tin  is  one  of 
the  moft  fufible  of  the  metals,  and  melts  at  the  tem- 
perature of  442°,  but  it  requires  a  very  high  tempera- 
ture to  raife  it  in  vapour.  If  it  be  allowed  to  cool 
flowly,  and  when  the  furface  becomes  fblid,  by  pouring 
out  part  of  the  liquid  metal,  cryft.als  are  formed,  in 
large  rhomboids,  compofed  of  a  great  number  of  imall 
needles.  _  ,^j,j 

6.  Tin    is    a    good    conductor    of  eleftricity.       It  odour,  &c, 
poffelTcs    a    peculiar    odour,     which    is    communicated 

to   the   hands  by  friiflion.      It  has   alfo  a  perceptible 

talte.  1793 

7.  When  this  metal  is  expofed  to  the  air,  it  is  foon  Oxidation, 
tamiftied,  and  alTumes   a  grayilTi  white  colour  ;  but  it 
undergoes  no  farther  change.     When   it   is  melted  in 

an  open  veflel,  it  is  foon  covered  with  a  grayiih  pel- 
licle, which  is  the  commencement  of  the  oxidation  of 

the. 
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Tin,  &c.  the   metal.      When  this  pellicle  is  removed,  another 

-—^ '  forms,  and  fo  on  I'uccefTively  till  the  whole  is  oxidated. 

By  continuing  the  heat,  and  by  agitation,  the  procefs 
^ots  on  more  rapidly,  iind  the  metal  is  converted  into 
a  vvhitilh  po-ivder.  This  o.xide  contains  about  20  parts 
of  oxygen  in  lOO  of  the  metal.  With  the  addition  of 
lead  to  promote  the  oxidation,  this  oxide  is  the  putly 
of  I  in.  It  contains  about  two  parts  of  oxide  of  lead, 
and  one  part  of  oxide  of  tin.  But  when  tin  is  ftrongly 
heated,  it  is  converted  into  a  fine  white  oxide,  which 
during  the  procefs  gives  out  a  vivid  white  flame.  This 
oxide  is  condenfed  in  the  cold,  and  cryftallizes  in  Ihin- 
ing  tranfparent  needles. 

According  to  Proud,  tin  combines  with  two  pro- 
portions  of  oxygen,  thus  forming  two  oxides.  The 
yellow  oxide,  which  has  the  fmaller  proportion  of  oxy- 
gen, may  be  prepared  by  dilTolving  tin  in  nitric  acid 
diluted  with  water,  without  the  aid  of  heat.  By  preci- 
pitating tlie  oxide  with  pure  potalh,  it  is  obtained  in 
the  form  of  a  yellowiih  powder.  Its  component  parts 
are  thofe  already  ftated,  namely, 

20  oxygen, 
80  tin. 


By  diifolving  tin  in  concentrated  nitric  acid,  ivith  the 
afiiilance  of  heat,  the  whole  is  concerted  with  effer- 
vefcence  into  a  white  po^vder,  which  falls  to  the  bot- 
tom of  the  vefiel.  The  component  parts  of  this  oxide 
are,   28  oxygen,  and  72  of  tin. 

8.  There  is  no  aftion  between  tin  and  azote,  hy- 
drogen, or  carbone,  nor  is  there  any  perceptible  aftion 
between  tin  or  its  oxides  and  water. 

Q.  Phofphorus  combines'  very  readily  with  tin,  by 
proje6ling  bits  of  phofphorus  on  melted  tin  in  a  cruci- 
ble. A  phofphuret  of  tin  is  thus  obtained,  wliich 
cryftallizes  on  cooling.  This  compound  is  of  a  filvery 
•white  coloiur,  may  be  cut  with  a  knife,  and  extended 
under  the  hammer,  but  foon  feparates  into  plates. 
The  filings  of  this  phofphuret  are  like  thofe  of  lead, 
and  when  they  are  thrown  on  red-hot  coals,  they  take 
fire,  and  bum  with  the  fmell  and  flame  of  phofphorus. 
By  the  action  of  the  Mow-pipe,  the  phofphorus  only 
burns,  and  the  fmall  metallic  button  which  remains  is 
farrounded  with  a  tranfparent  glafs.  Pelletier  diftil- 
Itd  this  phofphuret  often  with  hyperoxymuriate  of 
mercury,  and  obtained  a  fuming  muriate  of  tin,  with 
the  mercury  reduced  to  the  metallic  ftate,  and  phof- 
phorated  hydrogen  gas,  which  exploded,  as  it  came  in 
contafl  with  the  air.  There  remained  in  the  retort  a 
fpongy  inflammable  matter,  which  he  fuppofed  to  be  a 
compound  of  tin  and  phofphorus. 

10.  Sulphur  combines  very  readily  with  tin,  by 
adding  the  fulphur  to  the  metal  while  in  a  flate  of  fu- 
fion.  This  compound  forms  a  grayifli  or  Kluiih  mat- 
ter, which  has  a  metallic  luftre,  a  lamellated  Itruflure, 
and  cryftallizes  in  cubes,  or  in  oftahedrons.  It  is  dc- 
compoled  by  acids  with  eifer\-efcence.  The  component 
parts  are,  according  to 

Bergman.  Pelletier. 

Tin,  80  85 

Sulphur,       20  1 5 
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1 1 .  If  equal    parts  of  ojdde  of  tin  and  fulpKui^  be   Tin,  &c 

1798 


fufed  together  in  a  retort,  fulphurous  acid  and  fome 
fulphur  are  difengaged,  and  there  remains  in  the  vellelj.  ,'7' 
a  compound  of  a  brilliant  golden  colour.  It  ciyllal-  ^^^y  y^i 
lizes  in  hx-lided  plates.  It  is  not  adled  on  by  the 
acids.  When  it  is  ftrongvy  heated,  it  gives  out  ful- 
phurous acid  and  fulphur,  and  there  remains  behind  a 
black  mafs  which  is  iulphuret  of  tin.  This  compound, 
which  is  a  fulphurated  oxide  of  tin,  was  forme  ly  di- 
ftinguilhed  by  the  name  of  aurum  mufivum,  muficum, 
or  mofaicum.  The  component  parts  of  tliis  fulphurat- 
ed oxide  of  tin  are. 

Oxide  of  tin,      60 
Sulphur,  40 


idc. 
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1  2.  Tin  enters  into  combination  with   many  of  the 
metals,    and  forms  alloys  with   them,    fome  of  which 
are  of  great  importance.      It  alfo  combines  with  acids,      i,,p 
and   forms  falls.      The  affinities  of  tin  and  its  oxides  Affinities. 
are  in  the  following  order. 

Tin.  Oxide  of  Tin. 


Zinc, 

Tartaric  acid, 

Mercury, 

Muriatic, 

Copper, 

Suip'iuric, 

Antimony, 

Oxalic, 

Gold, 

Arfenic, 

Silver, 

Phofphoric, 

Lead, 

Nitric, 

Iron, 

Succinic, 

Manganefe, 

Fluoric, 

Nickel, 

Saclaflic, 

Arfenic, 

Citric, 

Platina, 

Ladic, 

Bifrauth, 

Acetic, 

Cobah, 

Boracic, 

Sulphur. 

Pruffic. 

I. 

Salts  of  Tin. 
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1.  Sulphate  of  Tin. 

1.  Sulphuric  acid  acls  very  feebly  on  tin  in  the  cold.  Two  ful- 
The  acid,  hoxvever,  is  at  laft  decompofed  j  its  oxygen  P**^*"' 
combines  with  the  metal,  fulphurous  acid  gas  is  emit- 
ted, and  tiie  oxide  falls  to  the  bottom  in  the  ftate  of 
white  powder.  In  this  cafe,  the  oxide  has  the  fmaller 
proportion  of  oxygen,  and  then  the  folution  is  more 
permanent.     There  is  no  precipitation  by  water. 

2.  But  when  the  folution  of  tin  in  iulphuric  acid 
is  prrmotfd  by  the  aftion  of  heat,  the  acid  is  flill  far- 
ther decern  pofed  ;  a  greater  quantity  of  fulphurous  acid 
is  given  out,  and  fulphur  is  depofited.  In  this  cafe  the 
white  oxide  of  tin  is  formed.  This  compoimd,  when 
evarorated,  affumes  the  fonn  of  a  jelly,  and  does  not 
cryltalHze  by  the  addition  of  water.  It  is  precipitated 
in  the  form  of  white  powder.  The  firtt  might  be  call- 
ed the  yellow  fulphate  of  tin,  and  the  fecond  the  ^vhitc 
fiilphate  of  tin. 

2.  Sulphite  of  Tin. 

When  tin  is  immerfed  in  liquid  fulphurous  aci^l,  it 
afiumes  a  yellow  colour.     At  the  end  of  fome  days  it 

become; 
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Tin,  itc.  becomes  black  like  charcoal,  and  there  is  depofited  in 
"~~v— ■  the  liquid  a  black  powder.  In  this  procei's  part  of  the 
fulphurous  acid  is  decompofed ;  its  o.xygen  combining 
with  the  metal,  forms  an  oxide,  which  enters  into 
combination  with  another  part  of  the  acid,  and  forms 
the  fulphite  of  tin.  A  portion  of  fulphur  is  depofited 
aloni'  with  a  white  fulphite,  which  is  not  very  lolu- 
ble,  and  another  portion  remains  in  lolution  with  part 
of  the  fulphite,  forming  a  fulphurated  fulphite.  A 
third  nortion  of  the  fulphiir  combines  with  part  of  the 
rortnllic  tin,  and  foiT'is  a  black  lulphuret,  on  which 
the  acid  has  no  adion  *. 

3 .  Nitrate  of  Tia. 

1.  Nitric  acid  prodtices  a  very  violent  aftion  with 
tin.  It  is  accompanied  with  great  heat,  and  the  evo- 
lution of  nitrous  gas.  The  metal  is  converted  into  a 
white  oxide,  which  gives  to  the  liquid  the  appearance 
of  coagulated  milk.  It  had  been  long  oblerved  by 
chemilts,  that  the  folution  of  tin  in  nitric  acid  ^vas 
not  permanent,  for  by  evaporating  or  concentrating 
the  folution,  the  oxide  is  always  precipitated.  This 
difficulty  has  been  folved  by  the  difcoveries  of  modern 
chemiftry. 

2.  If  tin  be  dlflblved  in  nitric  acid,  diluted  with  wa- 
ter, and  the  great  increale  of  temperature  moderated 
by  the  application  of  cold,  as  by  immerfing  the  veflel 
in  cold  water,  a  lolution  of  a  (mall  quantity  of  tlie 
oxide  of  tin  is  eifeOiled.  The  folution  is  of  a  yellow 
colour,  and  contains  the  oxidq  of  tin,  with  a  fmaller 
proportion  of  oxygen,  which  is  the  yellow  oxide.  In 
this  procefs  the  tin  is  chiefly  oxidated  by  the  decompo- 
fition  of  the  water.  In  this  procefs  too,  ammonia  is 
formed  from  the  azot-e  of  the  acid  combining  with  the 
hydrogen  of  the  water.  This  becomes  perceptible 
Iry  adding  potndi  to  the  liquid.  When  the  folution 
is  heated,  the  oxide  of  tin  is  feparated  in  great  abund- 
ance. 

3.  But  when  nitric  acid  is  more  concentrated,  a  more 
■  violent  aftion  takes   place  between  this   acid  and  tin. 

The  metal  is  oxidated,  and  the  whole  of  it  feparates 
from  the  liquid.  To  one  part  of  pure  nitric  acid  Guy- 
ton  added  1  '  of  tin  in  a  retort,  when  a  violent  effer- 
vefcence  took  place,  but  no  gas  was  given  out.  In  this 
experiment  a  quantity  of  ammonia  equal  to  Vo'  °f  ^'i^ 
weight  of  the  acid  and  tin  employed,  was  formed.  The 
acid  and  the  water  are  decompofed,  and  the  oxygen 
of  both  combines  with  the  tin,  and  forms  an  oxide, 
while  the  azote  of  the  acid  and  the  hydrogen  of  the 
water  combine  together  and  form  ammonia.  In  this 
ftate  of  oxidation,  the  tin  does  not  combine  with  the 
acid. 

4.  Muriate  of  Tin. 

I.  Concentrated  muriatic  acid-  diflblves  tin,  either 
in  the  cold  or  with  the  afhftance  of  a  gentle  heat.  The 
acid  is  foon  deprived  of  its  fuming  property,  and  of 
its  yellow  colour.  A  flight  effervefcence  takes  place, 
which  is  oiving  to  the  decompofition  of  water,  and  the 
evolution  of  a  fetid  hydrogen  gas.  This  peculiar 
odour  is  fuppofed  to  be  occafioned  by  the  hydrogen  gas 
holding  in  folution  a  portion  of  the  metal.  Muriatic 
acid  dilTolves  more  thfn  \  its  weight  of  tin.  No  pre- 
1805  cipitate  is  formed,  as  with  the  other  acids.  When  it  is 
Properties,   evaporated,   it  furnilhescryflals  in  the  form  of  brilliant 
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needle-lhaped    prifms,   which    are  deliquefcent  in  tlie  T'"!  ^'^^ 
air. -  _     '"\lo(>    ' 

2.  This  muriate  of  tin  is  precipitated  by  the  alkalies  occompofi- 
m  the  form  of  a  copious  white   oxide,  which  is  rc-dif-tion. 
folved  with  an  exccfs  of  alkali.     The  alkaline  folution 

is  of  a  brownhh  yellow  colour.  The  fulphuret  of  am- 
monia precipitates  this  fait  in  the  form  of  powder,  which 
becomes  black  as  it  dries,  and  by  dillillation  yields  am- 
monia and  auniin  mtifivum.  The  fulphuret  of  potafli 
produces  a  yellow  precipitate, -which,  by  diftillatioii 
furniflies  fulphurous  acid  and  fulphur,  and  what  remains 
is  converted  into  iturum  mii/tviim,  or  the  fulpl;uralcd 
oxide  of  tin.  This  oxide  precipitated  by  mtans  of 
foda,  and  diftilled  with  its  weight  of  fulphur,  yields 
fulphurous  acid  gas,  fulphur,  and  the  r;fiduura  is  au- 
tum  mu/ivum,  1807   , 

3.  This  folution  of  tin  abforbs  oxygen,  with  the  evo-'^^     '" 
lution  of  heat,  from  oxy  muriatic  acid,  which  is  deprived  °''''° 
of  its  odour.     With  nitric  acid,  a  violent  .effervefcence 
takes  place.     Nitrous  gas  is  difengaged,  and  in  both 

thefc  caies,  the  oxide  of  tin  combines  with  an  additional 
portion  of  oxygen.  With  the  addition  of  fulphurous 
acid,  this  folution  of  tin  depofits  the  yellow  lldphurated 
oxide  of  a  fine  bright  colour.  This  folution  converts  p  ^^j^j  j_ 
arfenic  acid  into  the  metallic  flate,  and  it  produces  theovymuri-- 
fame  efFeft  on  the  molybdic  and  tungftic  acids,  byaiL-. 
combining  with  their  oxygen.  The  red  oxide  of  mer- 
cury, the  hyperoxymuriate  of  mercury,  the  white 
oxide  of  antimony,  the  oxides  of  zinc  and  lilver,  are 
all  reduced  to  the  metallic  llate  by  being  deprived 
of  their  oxygen  by  the  muriate  of  tin.  This  muriate 
alfo  precipitates  from  the  iolution  of  gold,  the  purf>/e 
jioxvder  of  CnJJius,  by  attracling  that  portion  of  oxygen  ^ 
which  renders  the  oxide  of  gold  ibluble.  In  all  thefe 
proceil'es,  the  refults  of  which  were  afcertained  by  Pel- 
letier,  the  mmiate  of  tin  is  converted  into  an  oxy- 
muriate.  1809 

4.  This  oxymuriate   of  tin  is  formed   by  making  a  Formed  by 
ftream  of  oxymuriatic  acid  gas  pafs  into  a   folution   of  ^"'"''" 
muriate  ot  tin.      It  is  alio  prepared  by  triturating  equal '"^ 

parts  of  an  amalgam,  confifting  of  two  parts  of  tin,  arid 
one  of  mercury,  and  muriate  of  mercury,  or  corrofive 
iublimate,  and  diflilling  this  mixtm-e  in  a  glafs  retort, 
with  a  very  moderate  heat.  A  colourlefs  liquor  firlt 
pafles  over,  which  is  followed  with  the  hidden  evolu- 
tion of  a  white  vapour,  which  lines  the  infide  of  the  re- 
ceiver. This  vapour  is  condenfed  into  a  tranfparent 
liquid^  which,  in  the  air,  exhales  a  copious,  heavy, 
white  vapour,  from  \vhich  this  liquid  has  been  called 
the  fmoiivg  liquor  of  Libavtus,  or  the  oxymuriate  of 
tin.  When  this  liquor  is  included  in  a  velTel,  it  no 
longer  gives  out  any  vifible  vapour,  but  it  depofits  at 
the  top  of  the  velTtl  ncedle-lhaped  cryftals,  while  fimi- 
lar  cryftals  are  precipitated  to  the  bottom.  Water  does 
not  precipitate  the  fuming  muriate  of  tin.  Wlien  it  is 
thrown  into  the  water,  it  produces  a  noife  fimilar  to  that 
which  is  occafioned  by  concentrated  fulphuric  acid.  A 
number  of  tranfparent  bubbles  of  air  being.  e\-ulved' 
from  the  mixture,  collect  on  the  furface,  and  be- 
come white  by  the  contail  of  air.  By  agitating  the 
water,  they  are  more  readily  dilTipated,  and  the  liquid 
fiunes  no  longer.  tiie 

5.  Nitromuriatic  acid,  which  is  compofed  of  onel'iii""- 
part  of  nitric  acid,  and  two  or  tltree  of  muriatic  acid,  ™"'^'''"^' 
very  readily  diflulvcs  tin.     A  llrong  heat  is  produced,' 

which 
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lip,  &c.  winch  may  fae  moderated  by  immerfing  the  veflel,  in 
^•'—\——'  ^vhich  the  folution  is  made,  in  cold  water.  The  me- 
tal fhould  be  added  in  fmall  portions,  and  one  part 
ihould  be  diflblved  before  the  addition  of  another.  In 
this  ivay  the  acid  will  diflblve  half  its  weight  of  tin. 
It  is  by  this  procefs  that  the  muriate  of  tin  is  obtained 
for  the  purpofe  of  dyeing  fcarlet ;  but  it  is  found  to 
vary  confiderably  in  its  effe£ls,  which,  no  doubt,  de- 
pends on  the  ftrength  of  the  acids  employed,  and  the 
different  proportions  in  the  mixture.  This  folution  is 
almoft  always  coloured.  Sometimes  it  affords  a  gela- 
tinous mafs  on  cooling,  which  becomes  in  time  more 
folid.  Sometimes  it  is  of  a  white  colour  like  milk. 
This  folution  has  not  the  fetid  odour  of  the  fimple  folu- 
tion of  tin  in  muriatic  acid.  It  often  happens,  that  it 
does  not  affume  the  vifcid  or  folid  form,  without  the  ad- 
dition of  4-  its  weight  of  water.  It  is  then  flightly 
opaque,  which  is  owing  to  the  precipitation  of  part  of 
its  oxide.  When  this  folution  is  heated,  an  effervef- 
cence  takes  place  ;  the  tin  is  more  ftrongly  oxidated, 
and  it  is  generally  after  this  procefs  that  it  affumes  the 
form  of  a  tranfparent  jelly. 

5.  Fluate  of  Tin. 

Fluoric  acid  has  very  little  aftion  on  tin,  but  it  dif- 
folves  its  oxide,  and  forms  with  it  a  folution  which  af- 
fumes a  gelatinous  form.  The  fluate  of  tin  may  be 
alfo  obtained  by  adding  a  folution  of  an  alkaline  fluate 
to  a  folution  of  tin  in  muriatic  acid. 

6.  Borate  of  Tin. 

Ey  a  fimilar  procefs  boracic  acid  combines  with 
the  oxide  of  tin,  and  forms  a  borate  of  tin,  which  is 
infoluble. 

7.  Phofphate  of  Tin. 

This  fait  may  be  formed  by  precipitating  the  oxide 
of  tin  from  its  folution  in  muriatic  acid,  by  means  of 
an  alkaline  phofphate.  A  phofphate  of  tin  is  thus  ob- 
tained, which  is  infoluble  in  water. 

8.  Carbonate  of  Tin. 

This  fait  is  prepared  by  precipitating  the  oxide  of 
tin  from  its  folution  in  muriatic  acid,  by  means  of  the 
carbonates  of  the  alkalies.  When  this  carbonate  of 
tin  is  diffolved  in  an  acid,  it  effervefces  ;  but,  accord- 
ing to  Bergman,  the  oxide  of  tin,  precipitated  by  an  al- 
kaline carbonate,  is  not  found  to  ha\e  received  any 
fenfible  addition  of  weight,  fo  that  the  effervefcence  oc- 
cafioned  by  the  aflion  of  an  acid,  on  what  is  fuppofed 
to  be  a  carbonate  of  tin,  probably  depends  on  the  decom- 
pofition  of  the  acid  itfelf. 

9.  Arfeniate  of  Tin. 

Arferuc  acid,  with  a  moderate  heat,  diffolves  a  fmall 
quantity  of  tin,  and  the  folution  affumes  the  form  of  a 
jelly.  Arfeniate  of  tin  is  formed,  by  adding  to  a  folu- 
tion of  tin  in  muriatic  acid,  an  alkaline  arfeniate.  A 
precipitate  is  formed,  which  is  arfeniate  of  tin  in  the 
ftate  of  infoluble  powder. 

All  the  metallic  acids  are  decompofed  by  means  of 
lin.  They  alfo  combine  with  the  oxide  of  tin,  and 
form  falts  in  the  ftate  of  powder,  which  has  little  folu- 
iility. 
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10.  Acetate  of  Tin. 

Acetic  acid  diffolves  only  a  fmall  portion  of  tin  ; 
but  when  the  acid  is  boiled  on  tin,  the  aftion  is  more 
powerful,  and  the  folution,  \vhich  is  of  a  whitilh  co- 
lour, affords  by  evaporation  fmall  cryftals.  The  folu- 
tion of  tin  in  acetic  acid  fometimes  does  not  cryflallize, 
but  affords  only  a  gelatinous  mafs  ;  fo  that,  by  the  ac- 
tion of  acetic  acid  on  tin,  the  metal  is  either  in  differ- 
ent degrees  of  oxidation,  or  there  are  different  propor- 
tions of  the  acid  and  bafe. 

11.  Oxalate  of  Tin. 

Oxalic  acid  added  to  tin  in  thin  plates  or  filings, 
firfl:  blackens  the  furface,  which  is  afterwards  covered 
with  a  white  powder.  The  oxalate  of  tin,  wliich  is  fo- 
luble  in  water,  has  an  auftere  metallic  tafte.  By  flosv 
evaporation  it  furniflies  needle-fhaped  or  prifmatic  cry- 
ftals. When  it  is  more  rapidly  evaporated,  it  affords  a 
tranfparent  mafs  like  horn. 

12.  Tartrate  of  Tin. 

Tartaric  acid  diffolves  the  oxide  of  tin,  but  the  na- 
ture of  this  fait  has  not  been  examined. 

13.  Tartrate  of  Potafh  and  Tin. 

This  triple  fait  may  be  obtained  by  boiling  together 
the  oxide  of  tin  and  tartar,  in  water,  it  is  a  foluble 
fait,  and  cryftaUizes  with  difficulty.  It  is  not  preci- 
pitated by  the  alkalies  or  the  alkaline  carbonates. 

1 4.  Benzoate  of  Tin. 

This  fait  is  formed  by  adding  to  a  folution  of  tin  in 
muriatic  acid,  benzoate  ot  potalh.  The  benzoate  of 
tin  is  precipitated,  which  is  foluble  in  water,  with  the 
affiftance  of  heat. 

15.  Succinate  of  Tin. 

The  oxide  of  tin  is  diffolved  by  fuccinic  acid  with 
the  afliftance  of  heat.  When  the  folution  is  evaporat- 
ed, it  affords  thin  tranfparent  cryftals  of  fuccinate  of 
tin. 

II.  Aftion  of  Alkalies,  &c.  on  Tin. 

1 .  Tin  in  the  metallic  ftate  is  little  changed  by  the  alkalies, 
aftion  of  the  alkalies ;  but  the  oxides  of  tin  readily  com- 
bine with  thefe  bodies.     The  combination  of  the  oxide 

of  tin  with  the  fixed  alkalies  is  effeSed,  either  in  the 
dry  or  humid  way  ;  and  with  the  afliftance  of  heat  the 
oxide  of  tin  combines  with  liquid  ammonia.  Thjs 
combination  takes  place  moft  readily  when  the  oxide  is 
recently  precipitated,  when  it  is  in  the  ftate  of  minute 
divifion.  ,5,, 

2.  The  oxide  of  tin  combines  with  the  earths  by  fu-ganhs. 
fion  ;  and  with  the  addition  of  a  fixed  alkali,  forms  an 
opaque  vitreous  mafs,  which  is  employed  for  the  pur- 
pofes  of  enamel.  , 

3.  Moft  of  the  falts  are  decompofed  by  means  of  tin,gj^jjj^  ^ 
in  confequence  of  the  ftrong  affinity  of  this  metal  for 
oxygen.     All    the    fulphates,  when    heated   >vith  this 
metal,  are  more  or   lefs  rapidly  converted  into  fulphu-      ^j 
rets.     Equal  parts  of  fulphate  of  potafli  and  tin,  heated  Sulph 
together  in  a  crucible,  afford  a  greenilh  coloured  mafs, 
which  has  no  metallic  appearance,  and  which  feems  to      jjjj 
be  a  fulphuret  of  polalh  and  tin.     The  nitrates  pro- Nitrates. 
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Tir,  Sec.   duce  deflagration  with  this  metal,  with  the  aflfiflance  of 

•  heat.     If  the  tin  be  melted  in  a  crucible,  and  brought 

to  a  red  heat,  and  dried  nitre  in  powder  be  projefted 

into  it,  a  white  brilliant  tlame  is   produced,  and   when 

the  detonation  has  entirely  ceafed,  the  tin  is  found  to 

be  oxidated.     This  experiment  may  be  alfo  made,  by 

mixing  together  tin  filings  with  three  parts  of  nitre  in 

1816      powder,  and  projefting  the    mixture    into    a    red-hot 

Muriates,     crucible.      Muriate  of  ammonia  is  decompofed  by  tin  ; 

and  by  adding  fulphur,  the  fulphurated  oxide  of  tin,  or 

aurum  rnujivum,  is  obtained.      Eight  parts  of  tin  united 

to  eight  parts  of  mercury,  with  fix  of  fulphur,  and  four 

of  muriate  of  ammonia,  afford,  according  to  the  procels 

of  Pelletier,  a  very  beautiful  aurum  mufwum. 

It  was  obferved  by  this  philofopher,  that  during  the 
procefs,  fulphurated  hydrogen  gas,  lulphuret  of  am- 
monia, and  muriate  of  tin,  were  produced  ;  that  the 
tin  oxidated  and  united  to  the  fulphur,  formed  aurum 
mufivum  ;  and  that  a  part  of  this  matter,  compofed  of 
the  different  fubftances,  in  a  ftate  of  vapour,  was  depo- 
fited  in  lamellated,  hexangular  cryftals,  in  the  upper 
part  and  in  the  neck  of  the  retort. 

The  alkaline  hyperoxymuriates,  but  efpecially  that 
of  potafli,  produce  a  violent  detonation  with  this  metal. 
Three  parts  of  this  fait  mixed  with  one  of  tin  in  fine 
powder,  rapidly  deflagrates  when  brought  into  contaft 
with  a  burning  body.  During  this  combuftion,  there 
b  a  brilliant  and  fudden  flame,  and  the  metal  is  reduced 
to  the  ftate  of  vapour.  The  fame  mixture  by  percuf- 
fion  produces  a  violent  detonation  with  a  confiderable 
flame  in  the  dark. 

Many  of  the  metallic  folutions  and  metallic  falts  are 
decompofed  by  means  of  tin,  and  are  either  reduced  to 
the  metallic  ftate,  or  deprived  of  a  confiderable  por- 
tion of  their  oxygen. 

III.  Alloys. 

1.  Tin  and  arfenic  form  an  alloy  by  fufion.  The 
compound,  when  the  proportion  of  arfenic  is  confider- 
able, is  white,  brittle,  more  fonorous  and  harder  than 
tin.  In  the  proportion  of  15  parts  of  tin  and  one  of 
arfenic,  the  alloy  cryftallizes  in  large  plates,  is  more 
infufible  than  tin,  and  more  brittle  than  zinc.  By  ex- 
pofure  to  the  -air,  and  i\-ith  the  afllftance  of  heat,  the 
arfenic  is  driven  off. 

2.  \Yith  cobalt  tin  foi-ms  an  alloy  which  is  in  fmall 
grains,  and  of  a  light  violet  colour. 

3.  Tin  combines  with  bifmuth.  The  tin  is  then 
harder,  more  fonorous  and  brighter.  The  compound 
in  certain  proportions  becomes  more  fufible  than  either 
of  the  two  metals.  The  alloy  of  equal  parts  of  tin 
and  bifmuth  melts  at  280*.  Eight  parts  of  tin  and 
two  of  bifmuth  melt  at  390°,  and  two  of  tin  and  one 
of  bifmuth  at  330°. 

4.  Tin  combines  with  antimony,  and  forms  an  alloy 
which  is  white  and  brittle,  and  has  a  fpecific  gravity  lefs 
than  that  of  the  two  metals  taken  feparately.  The 
antimony  gives  hardnefs  to  the  tin,  and  changes  its  tex- 
ture. This  alloy  is  employed  in  many  arts,  and  parti- 
cularly for  the  plates  on  which  mufic  is  engraved. 

5.  Tin  combines  very  readily  with  mercury,  and  in 
all  proportions.  The  tin  is  even  diffolved  when  the 
quantity  of  mercury  is  confiderable.  This  union  takes 
place  in  the  cold,  but  it  is  greatly  promoted  by  means 
of  heat.     The  heated  mercury  is  poured  upon  the   tin 
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in  fufion.     The  amalgam  of  tin  is  fufceptible  of  cryf-  Lead,  &r. 
tallization  in  the  form  of  cubes.      Sage  obferved  the  '       * 
cryftals  of  this  amalgam  in  gray  brilliant  plates,  thin 
towards  the  edges,  and  leaving  between  them  polygo- 
nal cavities. 

This  amalgam  is  employed  for  covering  mirrors. 
In  applying  it,  tinfoil  is  fpread  on  a  fmooth  flat 
ftone  or  table,  and  mercury,  in  which  a  certain  pro- 
portion of  tin  has  been  already  diffolved,  is  poured  up- 
on it.  It  is  then  fpread  equally  over  the  whole  with 
a  featlier  or  a  piece  of  cloth.  The  plate  of  glafs,  one 
fide  of  which  is  to  be  covered,  is  then  applied  to 
the  edge  of  the  table,  and  cautioufly  moved  along  the 
tinfoil,  fo  tliat  the  redundant  part  of  the  mercury 
may  be  carried  before  it.  What  remains  enters  into 
union  with  the  tin.  The  glafs  is  then  to  be  equally 
loaded  with  weights,  to  prefs  out  any  part  of  the  mer- 
cury which  may  yet  remain  uncombined  with  the  tin. 
In  the  courfe  of  a  few  hours  the  amalgam  of  the  t^vo 
metals  adheres  fo  firmly  to  the  glafs,  that  the  weights 
may  be  removed.  jgjj 

6.  Zinc  readily  forms  an  alloy  with  tin  by  fufion, Zinc. 
The  compound  affords  a  hard  metal  with  fmall  grains, 
the  duftility  of  which  correfponds  to  the  quantity  of  tin.  ■ 
The  alloy  of  tin  and  zinc  forms  part  of  the  compoimd 
which  is  known  by  the  name  oi pewta-,  1823 

Tin  is  applied  to  a  great  many  important  purpofes.  Ufes- 
In  the  arts  and  domellic  economy,  it  is  formed  into  a 
great  variety  of  veffels  and  inftruments.  The  alloys  of 
tin  with  other  metals  are  not  lefs  important.  It  forms 
a  component  part  of  type  metal,  and  bell  metal.  The  ox- 
ides of  tin  are  employed  for  the  purpofe  of  polilliing  glals 
and  metallic  fubftances,  and  combined  with  the  earths 
and  alkalies  for  the  fabrication  of  enamels.  The  falts 
of  tin  are  employed  for  the  preparation  of  colours  in 
dyeing,  or  as  a  valuable  mordant  for  fixing  certain  co- 
lours. Tin  in  the  metallic  ftate  has  been  exhibited  as 
a  remedy  againft  worms.  It  is  then  granulated  by  con- 
ftant  agitation  while  It  cools  after  fiifion  ;  but  it  is  fup- 
poied,  if  it  produces  any  effeft  as  a  vermifuge  medicine, 
that  it  is  merely  by  Its  mechanical  aftipn. 

Sect.  XVII.  Of  Lead  and  i/s  Comhmations, 

1824 

1.  Lead    has    been  known    from    the  earlieft  ages.HiUury. 

Pliny  fpeaks  of  it  under  the  name  of  black  lead,  pro- 
bably to  diftinguilh  it  from  tin,  with  the  properties  of 
which  he  was  alio  acquainted,  for  he  obferves  that  it 
was  fometimes  the  praftlce  to  contaminate  tin  with 
lead.  . 

2.  Lead  is  found  In  great  abundance  in  many  parts  Ores.  *    ■ 
of  the  world,  and  in  a  great  variety  of  forms  and  com- 
binations.    Lead  has  rarely,  if  ever,  been   found  na- 
tive, and    it    is  doubted  whether  it  has  yet  been  dif- 
covered  in  the  ftate  of  oxide.     The  moft  commoni  fonn 

of  lead  is  in  the  ilate  of  fulphuret,  when  it  is  combined 
with  fulphur.  In  this  ftate  it  is  of  a  gray,  brilliant 
colour,  of  a  lamellated  texture,  very  brittle,  and  breaks 
into  cubes.  This  is  the  moft  frequent  combination  of 
lead,  and  it  is  generally  found  in  this  ftate  in  veins. 
Lead  is  alio  frequently  met  with  combined  with  feveral 
of  the  acids.  The  carbonate,  phofphate,  and  arfeniate 
of  lead  are  not  uncommon  produftions  in  the  cawties  of 
the  veins  of  fulphuret  of  lead.  The  chromate,  molyb- 
date,  and  fulphate  of  lead,  are  more  rare. 

4  O  3.  The 
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s.  The  fulphuret  of  lead,  which  is  the  moft  common 
ore,  is  reduced  by  roalHng,  and  then  fufing  witli  black 
flux.  The  other  ores  of  lead  are  to  be  analyzed  ac- 
cording to  the  nature  of  the  acid  with  which  they  are 
combined.  To  obtain  lead  in  a  flate  of  purity,  it  may 
be  difljlved  in  nitric  acid,  and  precipitated  by  means 
of  fulphate  of  foda.  The  precipitate,  which  is  fulphate 
of  lead,  is  well  wafhed,  and  reduced  in  a  crucible,  by 
fiifing  it  w  ith  three  times  its  weight  of  black  flux. 

4.  Lead  is  of  a  grayilh  or  bluilh  white  colour.  It 
has  conliderable  brilliancy,  but  it  foon  tamilhes  when 
expofed  to  the  air.  The  fpecific  gravity  of  lead  is 
1 1.352.  It  gives  out  a  peculiar  odour  when  it  is  rub- 
bed ;  it  has  at  firft  fcarcely  any  perceptible  tafte  5  but 
a  difagreeable  impreflion  after  fome  time  remains  on 
the  tongue.  When  it  is  taken  internally,  it  produces 
violent  effefts  on  the  animal  economy,  even  in  very 
fmall  quantity.  The  colica  piaonimi  or  dry  belly- 
ach  of  the  Weft  Indies,  or,  as  it  is  called  in  this  couu^ 
try,  mill-rtek,  which  is  a  violent  aifeiSion  of  the 
bowels,  is  occafioned  by  this  metal  being  taken  inter- 
nally, either  combined  with  fome  liquid,  or  in  the 
flate  of  vapour.  This  terrible  difeafe  often  termi- 
nates in  palfy.  Lead  flains  the  finger  or  paper  of  a 
bluifli  colour.  It  is  one  of  the  fofteft  ^of  the  metals. 
It  may  be  fcratched  with  the  nail  or  cut  rnxh  a  knife. 
It  poflefles  conliderable  malleability,  and  may  be  re- 
duced to  plates  thinner  than  paper.  It  has  no  great 
duftility,  and  its  tenacity  is  lefs  than  that  of  the  other 
metals.  A  lead  wre  of  about  Vt  of  a"  inch  in  dia- 
meter can  fupport  only  a  weight  of  about  1 81b. 

5.  Lead  is  very  fufible.  It  melts  at  the  tempera- 
ture of  540",  or,  according  to  the  eftimation  of  Guy- 
ton,  at  594°.  When  it  is  kept  a  long  time  melted, 
and  at  a  red  heat,  it  fublimes,  and  evaporates  in  the 
air.  By  flow  cooling  it  cryftallizes  in  quadrangular 
pyramids  compofed  of  oftahedrons. 

6.  When  lead  is  expofed  to  the  air,  it  foon  tar- 
nifhes,  is  deprived  of  its  luftre,  and  becomes  firft  of  a 
deep  gray,  and  afterwards  of  a  grayifli  white  colour  ; 
but  tliis  procefs  is  extremely  flow,  for  the  white  cruft 
which  is  formed  on  the  furface  defends  the  metal  from 
the  aftion  of  the  air,  and  its  farther  oxidation  by  ab- 
forption  of  oxygen. 

When  lead  is  melted  in  the  open  air,  and  heat  con- 
tinued, an  iridefcent  pellicle  is  formed  on  the  furface, 
\vhich  afterwards  aflumes  a  uniform  gray  colour. 
When  this  is  removed,  another  pellicle  is  formed,  and 
in  this  way  the  whole  may  be  converted  into  an  oxide. 
■^Iien  thefe  pellicles  are  heated  and  agitated  together, 
the  whole  is  converted  into  a  grayifli  powder,  mixed 
with  yellowilh  or  greenifti  fpots.  This  is  the  gray 
oxide  of  lead,  which  is  the  firft  ftate  of  its  oxidation. 

When  the  gray  oxide  of  lead  is  more  ftrongly  heat- 
ed in  contaft  with  air,  it  abforbs  a  greater  quantity  of 
oxygen,  and  is  converted  into  a  yellow  oxide,  which 
is  known  in  the  arts  by  the  name  of  majficot.  It 
contains  about  nine  parts  of  oxygen  in  the  hundred. 
This  oxide,  which  is  much  employed  in  fome  of  the 
arts,  is  prepared  in  the  large  way,  by  conftantly  agi- 
tating it  while  heated,  in  contaft  with  air,  without  ap- 
plying fo  great  a  heat  as  to  reduce  the  metal  to  the 
ftate  of  the  next  oxide. 

If  this  oxide  of  lead  be  reduced  to  a  fine  powder, 


and  e.xpofed  to  a  ftrong  heat   in  a  furnace  fof  about  I.«a<l,  &?• 
50  or  60  hours,    it  is  converted    into  a  red  powder,  ^~~-v— -• 
^vhich  is  well  known  by  the  name  of  minium,  or  red 
lead.     The  heat  neceffary  for  this  converfion  is  that  of 
a  cherry-red,  in  a  reverberatory  furnace.  1833- 

Lead  is  fufceptible  of  combining  v.-ith  another  por-  Browif. 
tlon  of  o.xygen,  and  of  forming  another  oxide.  If  a 
quantity  of  red  oxide  of  lead,  according  to  the  pro- 
cefs of  Prouft  and  Vauquelin,  be  put  into  a  veffcl  with 
water,  and  oxyinuriatic  acid  gas  be  pafled  through  it, 
the  oxide  aflumes  a  deeper  colour,  and  is  diiTolved. 
By  adding  potafli  to  the  folution,  the  lead  is  precipi- 
tated of  a  bro^vn  colour,  ivhich  is  the  bro.vn  oxide  ot 
lead.  It  is  of  a  ftiining  bro^\Ti  colour,  and  is  com- 
pofed of 
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By  the  aflion  of  the  blow-pipe  it  becomes  yellow,  arvd 
melts.  On  burning  coals  it  is  reduced,  ar.d  when 
heated  in  a  retort,  gives  out  pure  oxygen  gas,  and  is 
converted  into  a  vitreous  matter.  It  inflames  fulphur 
by  triturating  it  with  the  o.vide,  and  gives  out  a  bright 
flame.  1834 

7.  Wlien  lead  has  been    converted    into  an  oxide, I-itharge. 
ajid  when  this  oxide  is  expofed  to  a  more  violent  heat, 

it  melts  into  a  kind  of  glafs,  or  femivitrified  matter. 
In  this  ftate  it  is  known  by  the  name  of  litharge.  It 
confifts  of  fmall  reddilh  brilliant  fcales,  which  from  the 
colour  is  called  litharge  of  gold.  When  it  has  been 
expofed  to  a  greater  degree  of  heat,  and  is  more  vitri- 
fied, it  is  diftinguiftied  by  the  name  of  litharge  ofjilver. 

8.  There  is  no  a£lion  between  lead  and  azote,  hy- 
drogen or  carbone.  Water  has  no  aftion  on  leac*,  but 
it  feems  to  promote  the  oxidation  of  this  metal,  when 
it  is  in  contaft  with  air.  Leaden  veffels  which  are 
frequently  moiftened  with  water,  are  covered  with  a 
white  citift  when  expofed  to  the  air.  „ 

9.  Lead    combines    with    phofphorus,     and    forms  phofohuret. 
with    it    a    phofphuret.       This   may    be    prepared    by 
projefting  phofphorus  on    lead    melted    in  a  crucible, 

or  by  diftilling  phofphorus  with  lead  in  a  retort.  The 
phofphuret  of  lead  is  of  a  filvery  white  colour,  with 
a  little  of  a  bluilh  ftiade.  It  is  of  a  lamellated  ftruc- 
ture,  and  may  be  feparated  in  plates  by  hammering. 
It  is  fo  foft  that  it  may  be  cut  with  a  knife.  It  is 
fomewhat  lefs  fufible  than  the  component  parts.  Du- 
ring its  fiifion,  a  fmall  quantity  of  phofphorus  fepa- 
rates,  and  takes  fire  on  the  furface.  The  component 
parts  of  this  phofphuret  are, 

Lead  88 
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10.  Sulphur  combines  readily  with  lead,  either  bysulphuret. 
■  melting  fulphur  and  lead  together  in  a  crucible,  or  by 
throwing  fulphur  on  melted  lead.  A  black  matter  is 
thus  obtained,  of  a  brilliant  appearance,  fibrous  texture, 
and  lefs  fufible  than  lead.  This  compound  is  brittle, 
and  refembles  the  native  fulphuret  of  lead,  or  galena. 
The  cojpponent  parts  oi  this  fulphuret  are, 
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1 1 .  Lead  enters  into  combination  with  the  metals, 
and  forms  alloys,  and  with  the  acids,  and  forms  falts. 
The  order  of  the  affinities  of  lead  and  of  its  oxide  is  the 
foUomng  : 

Lead.  Oxide  of  Lead. 


Gold, 
Silver, 

Sulphuric  acid, 
Saclaftic, 

Copper, 
Mercury, 

Oxalic, 
Arfenic, 

Bifmuth, 

Tartaric, 

Tin, 

Muriatic, 

Antimony, 

Platina, 

Arfenic, 

Phofphoric, 
Sulphurous, 
Suberic, 

Zinc, 

Nitric, 

Nicliel, 

Fluoric, 

Iron, 

Citric, 

Sulphur. 

Lactic, 
Acetic, 

Boracic, 

Pruffic, 

Carbonii  .. 

I. 

Salts  of  Lead. 

I.  Sulphate  of  Lead. 

Sulphuric  acid  has  no  aftion  on  lead  in  the  cold, 
but  when  lead  is  boiled  with  the  acid  concentrated,  it 
decompofes  it,  and  fulphurous  acid  gas  is  difengaged 
with  effervefcence.  The  lead  is  converted  into  a  white 
thick  mafs,  which  remains  at  the  bottom  of  the  veflel. 
Sulphate  of  lead  may  alfo  be  obtained  by  adding  ful- 
phuric  acid  or  an  alkaline  fulphate  to  acetate  of  lead. 
This  fait  is  precipitated  in  the  ftate  of  a  white  powder. 
The  white  mafs  obtained  by  the  firft  procefs,  being 
waflied  with  water,  feparates  into  two  portions,  one  of 
which  is  oxide  of  lead  containing  a  little  fulphuric  acid, 
and  the  other  portion,  which  is  fulphate  of  lead,  is  folu- 
ble  in  water,  and  may  be  obtained  cryftallized  in  nee- 
dles. The  fpecific  gravity  of  this  fait  is  1.8742.  It 
has  fcarcely  any  tafte.  It  is  found  native,  and  cryftal- 
lized in  regular  oftahedrons,  or  four-fided  pyramids,  or 
tranfparent  tables.  The  component  parts  of  native  ful- 
phate of  lead  are,  according  to 


Kirwan. 

Klaprotb, 

Oxide     75.00 

70.50 

Acid       23.37 

25-75 

Water      1 .63 

2.25 

100.00  *         98.50  f 

This  fait  is  deprived  of  great  part  of  its  acid  by 
means  of  the  alkalies. 

2.  Sulphite  of  Lead. 

Sulphurous  acid  has  no  aftion  on  lead,  but  it  com- 
bines leadily  with  the  oxide  of  lead,  with  a  fraaller 
proportion  of  oxygen.     The  red  oxide  of  lead  added 
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to   liquid  fulphurous  acid,  foon   becomes  white;    theLeadi&c. 
acid  is  deprived  of  its  colour,  and  there  is  formed  a         • 
faline  mafs  of  fulphate  and  fulphite  of  lead.     The  ful- 
phitc  of  lead  cannot  be    obtained    feparately,    but  by 
treating  the  white  oxide  of  lead  feparated    from   the 
nitrate  by  means  of  fulphurous   acid.     The  fulphite   of      i'42- 
lead  is  tallelefs  and    infoluble.      By  the  aiftion  of  the  ^<ftion  of 
blow-pipe  on  charcoal,  it  melts,  gives  out  a  phofphoric 
flame,  and  becomes  of  a  pale  yellow  colour  on  cooling. 
When  it  is  heated  for  a  longer  time,  it  fwells  up  and 
is  entirely  reduced  to  the  metallic  ftate.     \\Tien  diftilled 
in  clofe  veflels,  it  gives  out  water,  fulphurous  acid,  and 
fulphur,  and  there  remains  behind,  fulphate  of  lead  of 
a  greenifh  yellow  colour.     It  is  decompofed  with  ef- 
fervefcence  and  the  evolution   of   fulphurous  acid,  by      jg^. 
means  of  fulphuric   and  muriatic  acid.     It  is  not  de- Derompot?- 
compofed   by  nitric   acid,  but  is  converted  into  a  ful-"""' 
phate,  and  red  fumes  of  nitrous  gas  ara  given  out.     If, 
in  place  of  treating  the  red  oxide  with  fulphurous  acid, 
this  oxide  be  expofed  to  a  red  heat,  along  with  fulphite 
of  foda,  the  oxide  is  reduced,  and  the  fulphite  of  foda 
is  converted  into  a  fulphate,  but  with  excefs  of   foda, 
becaufe  the  fulphuric  acid  formed,  cannot  faturate  the 
fame   quantity    of   foda.     Hence    it    appears,  that  the 
red  oxide  of  lead  gives  up   part  of  its   oxygen   to  the 
fulphurous  acid  when  it  is  uncombined,  and  the  whole 
of  its  oxygen   to  the  acid,  when  it  is  in  combination 

wth  potalh  or  foda  •.  *  Pfrt  ay, 

viii,  86. 
3.  Nitrate  of  Lead.  „ 

I.  Nitric  acid,  a  little  diluted  with  water,   adls  upon Pf^para- 
lead,   oxidates  it,    and    diflblves  it  with  effervefcence."°°' 
If  the  acid  be  too  ftrong,  there  remains  behind  a  dry 
o.xide.     This    o.xide  is  equally   foluble    in  nitric  acid. 
No    precipitate    is    formed  in  the  folution  by  the  ad- 
dition of  water.     It  has  at  firft  a  fweetith,  then  an  af« 
tringent,  acid   tafte.      By   evaporatng  the   folution,  it 
affords  on  cooling,  regular  cryftals  in  the  form  of  flat 
triangles ;    and    by   flow,  fpontaneous  evaporation,  the 
angles  are  truncated.      Sometimes  fi.x-lided   truncated      1845 
pyramids  are  obtained,  with  the  faces  alternately  broad  Properties, 
and   narrow.      Thefe  cryftals  decrepitate    ftrongly  on 
burning  coals,    and    give   out    brilliant    fparks.      The 
fait  is  decompofed,  and  a  yellow  or  red   oxide  of  lead 
rertiains  behind.     Nitrate  of  lead  is  decompofed  by  the 
alkalies,   and  precipitated  in  the  form  of  white  o.xide. 
It  is  precipitated  of  a  black  colour,  by  means  of  the 
fulphurets  and  hydrofulphurets  ;  it  is  alfo  decompofed 
by  fulphuric  acid  and  the  fulphates,  which  form  a  tliick, 
white,  foluble  precipitate  of  fulphate  of  lead.     Sulphur- 
ous acid  alfo  precipitates  this  fait  in  the  form  of  fulphate 
of  lead.  1846 

2.  The  former  fait  is  a  compound  of  nitric  acid  and^"**  ■''^ 
the  yellow  oxide  ;  but  when  nitric  acid  combines  with  ^j     ^  °^' 
the   ^vhite  oxide,  the  fait  cryftalllzes  in  yellow  colour- 
ed brilliant    fcales,  which    are   very  foluble  in  water. 

This  fait  may  alfo  be  prepared  by  boiling  together  a 
quantity  of  nitrate  of  lead  with  the  yellow  oxide,  along 
■ivith  lead  in  the  metallic  ftat^.  The  lead  deprives  the 
yellow  oxide  of  part  of  its  oxygen,  and  the  whole  is 
convehed  into  the  white  oxide,  and  combines  with  the 
acid.  13-17 

3.  But  if  nitric  acid  be  poured  on  the  red  oxide  of '^'^'»n'"» 
lead,  heat  is  produced,  the  oxide  becomes  white,  part'"' °""^' 
is  dilTolved,  and  part  falls  to  the  bottom  in  the  form  of 
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Lead,  &•.  a  black  powder.  This  powder  is  the  brown  oxide  of 
•——\~~-'  lead,  with  the  greatelt  proportion  of  oxygen,  part  of 
which  it  has  derived  from  the  red  oxide,  which  is  then 
converted  into  the  white.  About  4  of  the  red  oxide 
are  diflblved  in  the  acid,  but  are  previoufly  reduced  to 
the  ftate  of  white  oxide,  and  the  oxygen  which  has 
been  given  out,  combines  with  the  remaining  ^,  and 
converts  it  to  the  Ifate  of  brown  oxide.  Thus  it  ap- 
pears, that  the  red  and  the  browTi  oxides  of  lead  do  not 
form  compounds  witli  nitric  acid.  They  mull  be  de- 
prived of  a  portion  of  their  oxygen,  and  converted  in- 
to the  white  or  yellow  oxides,  before  they  are  foluble 
in  this  acid. 

A.  Muriate  of  Lead. 

^^49  ...  ... 

Prcpatii-  I.  Mturiatic  acid  acis  feebly  en  lead  or  its  oxide  ;  but 

tiun.,  when    it  is  heated  with  the  latter,  part  of   the  oxide 

combines  with  the  acid,  becomes  foluble  with  ex- 
cefs  of  acid,  and  affords  cryftals  in  the  form  of  lliining 
iilky  needles,  which  are  not  deliquefcent  in  the  air,  but 
are  foluble  in  water,  and  have  an  aftringent  tafte. 
This  fait  may  be  formed  by  adding  an  alkaline  muriate 
to  a  folution  of  nitrate  of  lead.  A  white  thick  precipi- 
tate is  immediately  formed.  The  muriate  of  lead  thus 
obtained,  has  a  fweetilh  tafte,  and  is  foluble  in  about  30 
limes  its  weight  of  water.  When  heated,  it  readily 
welts,  and  gives  out  a  white  vapour,  which  condenfes 
into  a  cryftalline  powder,  \^'hen  this  fait  is  melted, 
it  affumes  the  appearance  of  a  femivitreous,  ftiining, 
grayiih  mafs,  which  has  been  called  plumbum  corneum, 
1848  cr  liorr.ti  lead.  This  fait  is  decompoled  by  fulphuric 
•oiTDoii-      2.c\A,      its  component  parts  are,  according  to 
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infoluble  in  nitric  acid.     The  addition  of  fugar,  honey,  I-f^d  &c, 
or  forae  vegetable  matter,  by  depriving  it  of  part  of  its 


Compui 
tion. 


KJsproth.  Kirn-an. 

Acid,  13.5     Acid,  18.23^ 

Oxide  of  lead,    86.5     Oxide  of  lead,  81.77 


100.0  100.00 

Wi:iircd  2.  When  muriatic  acid  is  (lightly  heated  with  the 

cxiue.  red  oxide  of  lead,  the  acid  is  converted  into  oxymuri- 

atic  acid  ;  while  the  oxide,  deprived  of  part  of  its  oxy- 
gen, unites  to  another  portion  of  the  acid,  and  forms 
muriate  of  lead  in  the  ftate  of  white  powder. 

5.  Hyperoxymuriate  of  Lead. 

When  oxymuriatic  acid  gas  is  made  to  pafs  through 

water,  having  a  white,  yellow,  or  red  oxide  of  lead,  it  is 

1850       abforbed.      The  oxide  becomes  at  firft  black  or  broivn, 

Prepara-      ^^j  Jj  then  dilTolved.     The  hyperoxymuriate  which  is 

"°°'  formed,  remains  in  folution  of  a  yellow  colour.     This 

folution    being    precipitated  with    potaQi  or  foda,  the 

oxide  of  lead  is  depofited,  of  a  reddilh  brown  colour. 

This  fait  may  be  obtained  by  pouring  oxymuriatic  acid 

on  nitrate  of  lead.     No  precipitate  is  at  firrt  formed,  but 

in  the  end   a  brownilh  red  powder  appears.     This  fait 

is  more  foluble  than  muriate  of  lead,  and  is  readily  de- 

compofed.       The  brown  oxide  of    lead,  which  is  ob- 

^•1851      tained  by  decompofing  this  fait,  according  to  the  experi- 

Pfopcuies.   raents  of  Vauquelin,  poffefles  very  different  properties 

from  thofe  of  the  other  oxides  of  this  metal.      It  is  of 

a  deep,  Ihining,  velvet-brown  colour.     Heated  with  the 

blow-pipe,  it  becomes  yellow,  and  melts.     On  red-hot 

coals  it  is  reduced  j    it  gives  out  pure  hydrogen  gas, 

when  it  is  heated  in  a  retort,  and  there  remains  behind 

a  Ikharge  of  lead.     It  diflolves  in  nitrous  acid,  but  is 


renders  it  foluble  in  this  acid. 


6.  Fluate  of  Lead. 

This  fait  may  be  formed  by  pouring  a  folution  of  an 
alkaline  fluate  into  a  folution  of  nitrate  of  lead.  An 
infoluble  inftpid  fait  is  thus  formed,  which  is  decom- 
pofed  by  fulphuric,  nitric,  and  muriatic  acids. 

7.  Borate  of  Lead. 

This  fait  is  formed  in  the  fame  way  as  the  laft,  and 
is  in  the  ftate  of  white  powder.  It  melts  before  the 
blow-pipe,  into  a  colourlels  glafs. 

8.  Phofphate  of  Lead. 

1.  Liquid    phofphoric    acid    afts  very  flowly   upon      1851 
lead,  and  converts  it  into  a  white,  infoluble  phofphate.  .''P^'*" 
It  may  be  formed,    however,    by  adding  an  alkaline 
phofphate  to  the   nitrate  of  lead.     With  an  excels  of 

acid  this  fait  becomes  fufible  by  heat,  and  when  it 
cools,  affumes  the  form  of  regular  polyhedrons.  It  is 
decorapofed  by  red-hot  charcoal,  which  converts  it  in- 
to phofphorus  and  lead,  while  the  carbone  of  the  char- 
coal is  converted  into  carbonic  acid.  It  is  decompof- 
cd  by  fulphuric,  nitric,  and  muriatic  acids,  and  by  the 
alkaline  carbonates. 

2.  This  fait  is  frequently  found  native,  cryftallized  in      '.53 
(ix-fided  prifms,  of   a    green  or  yellow  colour.      It  is 
foluble    in    pure  foda,  but    inioluble    in  water.     The 
component  parts  of  a  phofphate  of  lead  from  Wanlock- 

head  in  Scotland,  according  to  the  analylis  of  KJa- 
proth,  are  the  following. 


Oxide  of  lead, 
Phofphoric  acid, 
Muriatic, 


80.00 

18.00 

1.62 


99.62*. 
9.  Carbonate  of  Lead. 


II      !      S- 

1.  Carbonic  acid  which  has  no  afUon  on  lead,  com-  prerara* 
bines  with  its  oxide,  which  is  converted  into  the  car- tion. 
bonate  of  lead  j  or  this  fait  may  be  prepared  by  the  de- 
compofition  of  a  foluble'  fait  of  lead  by  an  alkaline  car- 
bonate. Thus  precipitated,  it  is  in  the  ftate  of  white 
pow'der,  which  has  neither  tafte  nor  fmell,  and  is  in- 
foluble in  water,  but  it  is  foluble  in  pure  potalh.  iStc 

2.  This  fait  is  frequently  found  native,  of  a  whitifti  j^^y^y^^ 
colour,  and  cryftallized  in  tables,  in  fix-fided  prifms, 

or  in  regular  oflahedrons.  The  fpecific  gravity  is 
7.231:7.  It  is  infoluble  in  water.  By  the  aftion  of 
tlie  blow-pipe  on  charcoal,  the  acid  is  driven  oft",  and 
the  lead  is  revived.  The  component  parts  of  carbo- 
nate of  lead,  are,  according  to 


Bergman. 
Acid,  16 

Yellow  oxide,  84 

100 


Klaproth. 
16.33 
83-67 

100.00 


3.  Cerufe  or  white  lead,  which  is   employed  as  a^^^^^i^j 
paint,  is  a  caibonate  of  lead,  combined  ivith  a  certain 

proportion 
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I.ca<^,  &c.  proportion  of  oxiJc.  It  is  prepared  by  expofing  thin 
»  plates  of  lead  to  the  vapour  of  vinegar.  A  range  of 
pots  are  placed  on  tanners  bark  or  horfe  dung,  that 
they  may  receive  a  moderate  heat.  Thefe  are  cover- 
ed with  plates  of  lead,"  -svhich  are  full  of  holes.  Ano- 
ther range  of  pots  is  placed  above  thefe,  covered  in 
like  manner  with  plates  of  lead,  and  fo  on,  till  the 
K  hole  chamber  is  filled.  The  acid  is  decompofed  ;  part 
of  the  lead  remains  in  the  (late  of  oxide,  while  the 
greateft  proportion  is  converted  into  a  carbonate,  which 
is  the  white  lead  of  commerce. 


lo.  Arfeniate  of  Lead. 

When  lead  is  digefled  in  a  lolution  of  arfenic  acid, 
the  furface  is  blackened,  and  becomes  covered  with 
a  white  powder.  When  lead  filings  are  diftilled  with 
double  their  weight  of  folid  arfenic  acid,  the  mixture 
melts  into  a  tranfparent  mafs.  A  fmall  quantity  of 
arfenious  acid  is  feparated,  and  there  remains  behind  a 
whitifh  glafs,  which  being  diluted  with  water,  lets 
fall  a  white  powder,  whilll  part  of  the  arfenic  acid  is 
diflblved.  The  lead  in  this  cafe  has  deprived  the  ar- 
fenic acid  of  part  of  its  oxygen,  and  in  the  ftate  of 
white  oxide  has  combined  with  another  portion  of  the 
acid.  The  arfeniate  of  lead  is  not  foluble  in  water. 
By  heat  it  fufes  into  a  vvhite  glafs.  This  fait  is  found 
native,  and  by  the  analyfis  of  Mr  Chenevix  it  is  com- 
pofed  of 

Acid,       _  33 

White  oxide,       63 
Water,  4 


Compufi- 
tion. 


100 


II.  Tungftate  of  Lead. 

Tungftic  acid  feparates  the  oxide  of  lead  from  it .  fo- 
lution  in  nitric  acid,  and  forms  a  tungllate  of  lead,  in 
the  form  of  a  white  powder. 

1  2.  Molybdate  of  Lead. 

When  molybdic  acid  is  added  to  the  folution  of  lead 
in  nitric  acid,  it  forms  a  copious  white  precipitate, 
which  is  molybdate  of  lead.  This  fait  is  found  native, 
and  cryflallized  in  cubes  or  rhomboidal  plates.  It  is  of 
a  yellow  colour,  infoluble  in  water,  but  foluble  in  fixed 
alkalies  and  nitric  acid.  It  is  decompofed  by  muriatic 
acid.  The  component  parts,  as  afcertained  by  Klap- 
roth,  are, 


Acid, 
Oxide, 


34-7 
65-3 

100. o 


13.  Chromate  of  Lead. 

An  alkaline  chromate  mixed  with  the  folution  of 
jiitrate  of  lead,  forms  a  precipitate  in  the  flate  of  red' 
powder,  which  is  chromate  of  lead.  This  fait  js 
found  native,  of  a  reddifh  yellow  colour,  and  cryflal- 
lized in  four-fided  prifms,  terminated  by  four-fided 
pyramids.  The  fpecific  gravity  is  about  6.  It  is  folu- 
ble in  the  fixed  alkalies,  but  infoluble  in  water.  It 
is  decompofed  by  muriatic  and  fulphuric  acids,  but 
dJlIblves  without  decompofition  in   nitric   acid.      Ac- 


66  s 

cording   to   tlic   anulyfis  of  Vuuq'.'.cliji,    i;    i^   c-nmpo-  I-er.d,  £;c. 
fed  of  ' ^ ' 


Acid,  34.9 

Oxide,         65.1 


14.  Acetate  of  Lead. 


1858 


1.  The  combination  of  acetic  acid  and  lead  was  for- Names. 
merly  known  by  the   names  of  exIraB  of  Saturn,  fait 

of  Saturn,  fiigar  of  Saturn,   or  fugar  of  lead.       This 
acid  oxidates  lead,   and  dilTolves  tlie  oxides   with   great       18^9 
facility.      It   is   formed  by  diffolving  carbonate  of  lead  Prepara- 
or  cerufe  in  acetic  acid,  or  by  expoling  thin   plates  of  "°"' 
lead  to  the  adion  of  acetic    acid    in    earthen    veflels. 
*  fter  the  acid  has  been  fufficiently  faturated,  and  the 
lolution    concentrated    by  evaporation,   the  acetate    of 
lead  is  depofitcd  in  fmall  cryllals.  i%6o 

2.  This  fait  is  in  the  form  of  fmall  cryftals,  which  Properties. 
are  flat,  four-fided  prifms,  terminated  by  two-fided 
fummitc.  It  has  an  ailringent  fweetilh  tafte.  The 
fpecific  gravity  is  2.345.  It  is  not  very  foluble  in  wa- 
ter, without  an  excefs  of  acid.  It  undergoes  no 
change  by  expofure  to  the  air.  By  its  folution  in  wa- 
ter, a  fmall  quantity  is  depofited  in  the  form  of  white 
po^vder,  which  is  a  carbonate  of  lead,  formed  by  the 
carbonic  acid  which  exiils  in  the  water.  gg 

3.  Acetate  of  lead  is  decompofed  by  fulphuric,  mu- Decomuofi- 
riatic,  fluoric,  and  phofphoric   acids.      It   is  decompo-tion. 

fed  by  heat.  By  diflillation  it  affords,  according  fo 
the  experiments  of  Prouft,  from  160  parts  of  the  fait, 
1 2  parts  of  flightly  acidulated  water  ;  with  a  greater 
heat,  72  parts  of  a  yellow  liquid,  having  the  odour 
of  alc(}liol,  which  had  fomething  of  an  empyreumatic 
fmell.  Ammonia  was  difeng^ed,  by  adding  lime  to 
the  liquid  ;  and  when  the  liquid  was  faturated  with 
potalh,  and  remained  at  refl  for  24  hours,  a  third  part 
of  oil  feparated,  and  floated  on  the  furface.  This  oil, 
■which  had  a  flrong  odour,  was  removed,  and  the  li- 
quid diflilled  with  a  moderate  heat.  The  firft  part 
that  came  over  mixed  with  water  like  alcohol,  and 
was  almoft  as  volatile  as  ether.  When  it  was  brought 
into  contaft  with  a  burning  body,  it  gave  out  a  ivhite 
flame. 

I  J.  Oxalate  of  Lead. 

Oxalic  acid  very  readily  tarnifhes  lead,  and  at  laft 
corrodes  it.  It  readily  diflblves  the  oxide  ;  and  when 
it  is  faturated,  the  folution  becomes  thick,  and  depo- 
fits  fmall  fliining  cryftals,  which  become  readily  opaque 
by  expofure  to  the  air.  This  fait  may  be  formed  by 
pouring  oxalic  acid  into  the  folutions  of  nitrate,  mu- 
riate, or  acetate  of  lead.  It  is  fcarccly  foluble  in  wa- 
ter, without  an  excefs  of  acid.     The  component  parts 


Acid, 
Oxide, 


41.2 

58.8 


1 00.0 
1 6.  Tartrate  of  Lead. 

Tartaric   acid  combines  with    the  oxide  of  lead,  or 
forms  a  precipitate  in  the   ftate  of  an  infoluble  ivhite 

powder^. 
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l>ad,  6ic.  powder,  from  tVitfolutJon  of  lead  iu  nitric  and  muriatic 
'f™"^  acids.     It  is  compofed  of 

Acid,      _  34 

"White  oxide, 


*  A„n.  de 
Cbim. 

-«xxviii.  37. 


65 


100* 


17.  Tartrate  of  Pota(h  and  Lead. 

This  triple  fait  is  obtained  by  boiling  the  oxide  of 
lead  in  tartar  with  water.  It  is  infoluble,  and  is  not 
decompofed  by  the  alkalies. 

18.  Citrate  of  Lead. 

By  adding  citric  acid  to  a  folution  of  acetate  of  lead, 
1  citrate  of  lead  precipitates  in  the  form  of  powder, 
•which  is  fcarcely  foluble  in  water. 

rp.  Malate  of  Lead. 

This  fait  is  obtained  by  adding  malic  acid  to  a  fo- 
lution of  the  nitrate  or  acetate  of  lead.  The  malate 
of  lead  precipitates  in  the  form  of  fine  light  flakes.  It 
is  foluble  in  acetic  and  diluted  nitric  acids. 

20.  Benzoate  of  Lead. 

Benzoic  acid  has  but  a  feeble  aflion  on  lead.  By 
evaporating  the  folution,  cryflals  of  a  brilliant-white 
colour  are  obtained,  which  are  benzoate  of  lead.  This 
fait  undergoes  no  change  by  expofure  to  the  air,  is  fo- 
luble in  water  and  alcohol,  is  decompofed  by  heat,  and 
T)y  the  fulphuric  and  muriatic  acids. 

21.  Succinate  of  Lead; 

Succinic  acid  combines  with  the  yellow  oxide  of 
lead,  and  yields  llcnder  foliated  cryllals,  whicli  are  nearly 
Infoluble  in  water,  but  foluble  in  nitric  acid. 

22.  Saccolate  of  Lead. 

When  faclaftic  acid  is  added  to  folution  of  nitrate  of 
lead,  a  white  precipitate  is  obtained,  which  is  facco- 
iate  of  lead. 


23' 


Suberate  of  Lead. 


iS6a 
Promote 

its  oxida- 
tion. 

1863 
Combine 
with  the 
.oxide. 


Suberic  acid  forms  a  precipitate  when  added  to  the 
folution  of  lead  in  acetic  and  nitric  acids. 

24.  Laftate  of  Lead. 

Laftic  acid,  after  it  has  been  digefted  upon  lead 
for  fome  days,  diffolves  a  portion  of  it.  The  folu- 
tion has  a  fweet,  allringent  tafte,  but  it  does  not  cry- 
flallize. 

II.  Aftion  of  the  Alkalies,  &c.  on  Lead. 

1.  The  alkalies  and  earths  Jjave  no  aftion  whatever  on 
lead.  The  alkalies,  however,  promote  its  oxidation 
by  the  air,  on  account  of  the  attraction  which  they  pof- 
fefs  for  the  oxide  of  lead. 

2.  The  alkalies  and  alkaline  earths  unite  readily 
with  the  oxide  of  lead.  Lime  water  digefted  Tome  time 
with  oxide  of  lead  in  the  ilate  of  litharge,  diffolves  this 
oxide  better  than  the  red.  When  the  folution  is  eva- 
porated, it  affords  fmall,  tranfparent,  iridefcent  cry- 
^als,  not  more  foluble  than  lime.  The  alkaline  ful- 
phates  decompofe  this  compound  of  oxide  of  lead  and 
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lime.  It  is  alfo  decompofed  by  fulphurated  hydrogen  Lead.  8cc 
gas,  and  by  fulphuric  and  muriatic  ■  .rl-.,  uhicii  latcer  '  '  v  --J 
convert  the  lead  into  a  tulphate  and  muriate.  This 
folution  blackens  wool,  the  nails,  hair,  the  white  of  an 
egg  ;  but  has  no  afticn,  and  produces  no  change  on 
iilk,  on  the  Ikin,  or  the  yolk  of  an  egg.  It  has  been 
obferved,  that  the  fimple  mixture  of  red  oxide  of  lead 
and  of  lime,  which  latter  converts  it  to  ivhitc,  produ- 
ces  a  black  colour  on  animal  matters.  It  is  fomctimes 
employed  for  dyeing  the  hair.  It  had  formerly  been 
obferved  by  Bergman,  that  the  caullic  fixed  alkalies 
dilFolve  the  oxide  of  lead,  which  takes  place  when  thefe 
bodies  are  added  in  excefs  to  the  precipitates  of  tliis  me- 
tal from  its  folution.  xZiA 

3.  The  earths,  but  efpecially  alumina  and  filica,  rea- Earths, 
dily  combine  with  the  red  oxide  of  lead,  by  the  aftion 

of  heat  J  and,  when  the  proportion  of  oxide  is  confider- 
able,  the  compound  is  a  heavy,  uniform,  vitreous  mafs, 
which  has  been  c-aWtA  g/afs  of  lead.  It  is  on  account 
of  the  llrong  tendency  of  the  oxide  of  lead  to  vitrifi- 
cation,  and  which  it  communicates  to  earthy  matters, 
tliat  it  is  employed  in  the  compofition  of  glafs  in  the 
proportion  of  from  ^  to  |.  This  oxide  was  only  era- 
ployed  formerly,  for  the  preparation  of  enamels,  and 
for  glazing  pottery  and  ftone  ware  ;  but  it  is  now  ge- 
nerally ufed  after  the  example  of  the  Englifh  manufac- 
turers, in  the  fabrication  of  glafs,  in  moft  countries  of 
Europe. 

4.  Lead  has  no  a£lion  on  the  fulphates.     It  bums^     1805 
flowly  with  the  alfillance  of  the  nitrates.     When  nitre,  o^ J' '"     ' 
in  the  Hate  of  fine  powder,  is  thrown  into  melted  lead, 

raifed  to  a  red  heat,  there  is  fcarcely  any  perceptible 

flame  ;  and,  when  the  aflion  has  ceafed-,   the  oxide  is 

found  in  fmall  yellowiih  femivitrified  fcales,  fimilar  to 

thofe  of  litharge.  .   . 

c.  There  is   a   perceptible   aftion  between  lead  and ... 
,■'         .  rri-11  •  T         /•         ,  Muriates. 

the  muriates,  iome  or  whicli  have  given  nie  to  leveral 

important  proceiTes  in  chemillry,  and  in  the  arts.  It 
had  been  long  obferved,  that  a  plate  of  lead  immerfed 
in  water,  faturated  with  rnuriate  of  foda,  was  foon  co- 
vered with  a  cruft  of  white  oxide.  It  was  alfo  known, 
that  the  red  oxide  ef  mercury  and  litharge  became 
white  when  kept  in  contaft  with  muriate  of  foda  dif- 
folved  in  ^vater.  This  procefs,  which  is  promoted  by 
agitation,  is  one  of  the  great  defiderata  of  modem  che- 
miftry,  to  be  able  to  decompofe  common  fait  for  the 
purpofe  of  obtaining  the  foda.  It  was  at  firft  fuppofed, 
that  this  was  a  partial  decompofition,  from  which  a 
fmall  quantity  of  muriate  of  lead  only  was  obtained  ; 
that  the  decompofition  was  aided  by  heat ;  and  that  it 
was  by  this  procefs  that  a  brilliant  yelloiv  muriate  of 
lead,  much  empioyed  in  painting  under  the  name  of 
Eng/ijh  yellow,  was  prepared.  , 

This  lubjeft  has  been    greatly  elucidated  by  the  ex-  y^ ,„p  Zgfi, 
periments  and  refearchcs  of  Vauquelin.     He  took  feventloii  of  mu- 
parts  of  litharge  reduced   to   powder,  and  one  of  mu-nnteof 
riate  of  foda  mixed  together,  and  moillened  with  a  fuf-  f"''^- 
ficient  quantity  of  water,  to  reduce  them  to  the  liquid 
Hate,  and  then  agitated  the  mixture  for  feveral  hours  to 
promote  thtf    reciprocal   aftion.      The   oxide    became 
white,  and  increafed  in  volume,  and  the  mixture  ab- 
forbing  the  \vater,   became  of  a  more  folid  confiftence. 
Having    added    new   quantities  of    water   during   '"our 
days,  and  diluted  the  whole  in  feven  or  eight  parts  of 

this 
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f.tad.&c.  this  liquid,  it  was   filtered.      Tlie  liquid,  which   was 
^       V  now  feniibly  alkaline,    contained    a    little    muriate  of 

lead,  but  no  trace  of  muriate  of  foda.  When  it  was 
evaporated  to  -jij  of  it;  bulk,  it  yielded  cryftals  of  car- 
bonate of  foda,  which  were  opaque,  by  being  contami- 
■nated  with  muriate  of  lead.  The  oxide  of  lead  which 
remained,  had  increafed  about  -^  of  the  weight ;  it  be- 
came of  a  line  citron-yello^v  colour,  with  a  moderate 
heat,  and  loll  o.o  25  of  its  weight.  It  was  inltjluble  in 
water.  Soda,  dilVolved  a  portion  of  this  oxide,  as  did 
alfo  diluted  nitric  acid.  By  this  means  the  muriate  of 
lead  was  feparatcd  pure  and  cryllallizcd  5  and  the  raafs 
w'-'.ich  remained  after  the  aclion  of  muriate  of  foda  anci 
lead,  exhibited  the  charaders  of  a  muriate  of  lead  con- 
taining an  excels  of  oxide. 

From  thefe  experiments  Vauquelin  concludes,  that 
the  litharge  which  has  been  employed  in  the  decompo- 
fition  of  fea  fait,  is  a  muriate  of  lead  with  excefs  of 
oxide  ;  that  the  caullic  alkalies  diflblve  tliis  fait,  but 
do  not  decompofe  it ;  that  the  affinity  of  muriate  of 
lead  for  an  excefs  of  the  oxide  of  this  metal,  is  the 
caufe  of  the  decompofition  of  muriate  of  foda  by  means 
of  litharge  ;  that  the  excefs  of  oxide  gives  to  the  muri- 
ate of  lead  the  property  of  affuming  a  brilliant  yellow 
colour  by  heat,  a  property  -which  the  limple  muriate  of 
lead  docs  not  pollefs ;  that  the  fame  excefs  of  lead  ren- 
ders it  infoluble  in  water,  and  that  this  excefs  may  be 
taken  up  by  the  nitric  acid,  which  reduces  it  to  the 
Ifate  of  ordinary  muriate  of  lead.  The  fame  phOofo- 
pher  has  confirmed  thefe  inferences,  by  flie^ving  that 
cauftic  foda  decompofes  the  common  muriate  of  lead, 
only  by  bringing  it  to  the  ftate  of  muriate  with  excefs 
I  of  oxide,  which  is  characterized  by  being  in  the  form  of 
powder,  and  the  yellow  colour,  which  is  communica- 
ted by  heat,  and  its  decompofition  by  nitric  acid,  which 
converts  it  into  nitrate  of  lead,  and  fimple  muriate  of 
lead.  Thus,  it  appears,  that  the  oxide  of  lead  decom- 
pofes the  muriate  of  foda,  by  double  affinity  ;  namely, 
by  the  affinity  of  the  oxide  for  muriatic  acid,  and  that 
of  the  muriate  of  lead  for  an  excefs  of  oxide.  A  con- 
iiderable  quantity  of  the  latter,  therefore,  is  necelTary 
for  the  complete  decompofition.  Five-fixths,  at  leall, 
16S6  2re  required  to  form  the  muriate  with  excefs  of  oxide. 
Muriate  of  Litharge  then  decompofes  fea  fait  completely,  when  in 
ammonia,  fufficient  quantity,  while  foda  only  decompofes  the  mu- 
riate of  lead  partially,  and  reduces  it  to  tlie  ftate  of  mu- 
riate with  excefs  of  oxide  ;  but  the  carbonate  of  foda 
effefts  the  entire  decompofition  of  this  fait. 

6.  The  decompofition  of  muriate  of  ammonia  by 
lead,  and  efpecially  by  its  oxide,  has  been  long 
known.  The  oxides  of  lead  triturated  with  this  fait 
in  a  mortar  in  the  cold,  difengage  ammonia,  which  is 
very  perceptible  by  its  fmell.  By  dillilling  a  mixture 
of  one  part  of  red  oxide  of  lead  and  two  of  muriate  of 
ammonia  in  a  retort,  very  pure  cauftic  ammonia  is 
obtained.  If  the  red  oxide  has  remained  for  any 
length  of  time  e.\pofed  to  the  air,  it  gives  out,  during 
the  procefs,  a  little  carbonate  of  ammonia.  The  hy- 
.  peroxymuriate  of  potalh  produces  a  detonation  with 
lead.  A  mixture  of  three  parts  of  this  fait  ^vith  one 
of  lead,  gives  o\;t  a  vivid  flame  by  percuflion.  The 
other  falts,  <is  the  phofphates,  ihiates,  &c.  have  no  ef- 
fetl  on  lead.  By  the  aftion  of  the  blow-pipe,  they 
combine  with  its  oxides,  and  form  yellowifli,  or  gray, 
opaque,  or  traiifparent  glaffes. 


Y. 

III.  Alloys. 

1.  Lead   combines  with    arfenic  by  fufion,  and  the  i,,  J^''' 
compound  is  a  brittle  lamellated  alloy.     When  the  ox-  „ie     "'^■' 
ides  of  thefe  metals  are  combined  together  by  means  of 

heat,  a  vitreous  mafs  of  a  red  colour  is  formed, 

2.  The  alloys  of  lead  with  tungften,  molybdena,  and 

the  newly  difcovered  metals,  are  not  known.  ,5„ 

3.  Cobalt    feems   to   have    little    aflinity    for    lead.  Cobalt 
Equal    parts  of   the  two  metals  being  fufed  together, 
were  found,  when  the  mafs  cooled,  to  be  in  feparate 
maffes.     The  heavicft  metal  occupied  the  inferior  part 

of  the  veflel,  and  the  Ughter  the  upper  part.  An  alloy 
of  lead  and  cobalt  has  been  formed  by  introducing  co- 
balt in  powder  within  plates  of  lead  and  covering  them 
with  charcoal,  to  exclude  the  air.  A  brittle  raafs, 
which  aflumed  a  better  polilh  than  lead,  was  obtain- 
ed from  equal  parts  of  the  tivo  metals,  by  the  applica- 
tion of  heat.  The  two  metals  in  different  proportions 
afforded  an  alloy  which  differed  in  hardnefs,  fpecific 
gravity  and  malleability,  according  as  the  one  or  the 
other  metal  predominated.  iSyt 

4.  Lead  forms  with  bifmuth  an  alloy  of  a  clofe  grain,  Sifmuth, 
and  a  dark  gray  colour.     This  alloy,  when  the  bifmuth 

is  not  in  great  proportion,  poffeffes  confiderable  duc- 
tility. Bifmuth  has  the  property  of  increafing  the  tena- 
city oHead.  The  fpecific  gravity  of  the  alloy  of  lead 
and  biimuth  Is  greater  than  the  mean.  ig,j 

5.  When    lead  is  combined  wth  one-eighth  of  its  Antimony, 
weight  of  antimony,  it  fonns  an  alloy  which  poffeffes 

great  tenacity.  When  they  are  combined  in  equal 
parts,  the  alloy  is  very  brittle.  Two  parts  of  lead 
with  one  of  antimony,  give  a  brittle  alloy  in  fmall 
grains  fimilar  to  thofe  of  iron.  Four  parts  of  lead 
with  one  of  antimony,  afford  an  alloy  of  greater  duc- 
tility, and  in  larger  grains.  Four  parts  of  lead  with 
one  half  of  antimony,  give  a  very  foft  metal  in  fine 
grains  like  fleel,  and  having  the  fame  colour.  The 
alloy  of  16  parts  of  lead  and  one  of  antimony,  differs 
only  from  lead  in  hardnefs.  This  alloy  has  a  greater 
fpecific  gravity  than  the  mean,  and  poffefles  confider- 
able tenacity.  It  is  employed  in  the  fabrication  of 
printing  types.  _  ,j^, 

6.  Mercury  combines  with    lead    very  readily,  and  Mercury 
ia  all  proportions.     An  amalgam  of  lead  and  mercury- 

may  be  formed  by  triturating    the    former    in    filings 
with  the  latter  5    or,    by  adding    heated    mercury    to 
lead  in  fufion.     This  amalgam    varies  in  folidity,  ac- 
cording to  the  proportion  of  the  two  metals.     It  is  of 
a  white  colour,    is    altered  by  expofure  to  the  air,  and 
affords  cryftals    by  colouring.     The  mercury  is  driven 
off  by  ftrong  heat,  and  when  it  is  triturated  with  wa- 
ter, a  black  powder,  w-hich  is  oxide  of  lead,  feparates. 
The  amalgai-n  of  lead  and  mercury  becomes    very  li- 
quid, when  it  is  triturated  with  the  amalgam  of  bif-         g 
muth.      To  equal  parts  of  lead   and  bifmuth  melted  in  and  bif-* 
an  iron  veffel,  half  the  quantity  of  the  whole  mafs  ofmutli. 
hot  fluid    mercury  v.'as  added,    and   tlie    mixture  was 
agitated  till  it  cooled.      A  fluid  amalgam  ',vas  thus  ob- 
tained, which  does  not  bi  come  folid  by  reft,  or  e.xpo- 
fure    to    the    air,    and    -^vhich    almoft    entirely    paffes 
through  leather  like  mercury  itfelf.      This   liquidity  of 
lead  and  bifmuth  is  afcribed  to  their  increafed  capacity 
for  caloric  in  a  ilate  of  conAination.     \\n-;en  mercury 
is  thus  fophiiiicated,  it  may  be  detefted  by  obferving 
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the  fmaller  fpeciiic  gravity,  and  fubjefting  it  to  the 
teft  formerly  mentioned,  of  pouring  it  along  a  fmootli 
iui"face,  when  it  is  found  to  (irag  a  tail. 

7.  An  alloy  of  zinc  and  lead  in  equal  parts  is  hard- 
er and  ^vhiter  than,  lead,  and  is  malleable.  'J  he  lead 
is  rendered  volatile  by  the  zinc,  while  the  latter  is  in 
the  proportion  of  1  o  or  i  2  parts  to  one  of  the  former  ; 
but  if  the  zinc  be  in  fmaller  proportion,  it  feparates 
from  the  lead.  The  fpecific  gravities  of  the  alloys  of 
zinc  and  lead  are  faid  to  be  greater  than  the  mean  of 
the  two  metals. 

8.  Lead  combines  with  tin  in  all  proportions. 
Lead,  in  general,  is  found  ta  increafe  in  denfity  and 
hardnefs,  ivhen  alloyed  with  tin.  Three  or  four  parts 
of  tin  with  one  of  lead,  according  to  Mufchenbroek, 
form  an  alloy  which  poffefles  twice  the  hardnefs  of 
pure  tin.  The  alloy  of  three  parts  of  tin  and  "one  of 
lead   poffefles    the  greateft  tenacity  of   any  proportion 

-of  thefe  metals.  Two  parts  of  lead  and  one  of  tin, 
compofe  an  slloy  which  is  more  fuiiblc  than  either  of 
the  metals.  This  is  the  compofition  of  common  lolder. 
Tinfoil  is  a  compound  of  tin  and  lead  j  and  the  theet 
lead  employed  for  lining  the  boxes  in  which  tea  is 
brought  from  China  to  Europe,  contains  a  certain 
portion  of  tin,  which  gives  it  hardnefs.  This,  how- 
ever, is  alio  found  to  be  alloyed  with  zinc  and  bif- 
muth. 

One  of  the  moil  Angular  alloys  of  lead  is  that  with 
bifmuth  and  tin,  which  has  been  called  from  its  eafy 
fufibility,  the  ftijiblf  alloy.  Eight  parts  of  bifmuth, 
five  of  lead,  and  three  of  tin,  are  the  proportions  pro- 
pofed  by  Darcet  for  this  alloy,  which  is  fo  fufible, 
that  it  remains  liquid  at  the  temperature  of  boiling 
water.      This  alloy  cryftallizes  by  flow  cooling. 

Lead  and  its  various  preparations  are  applied  to  a 
great  variety  of  purpofes  in  the  arts.  In  the  metallic 
liate  it  is  employed  in  the  conftruflion  of  numerous 
veffels.  In  the  llate  of  oxide  it  is  ufed  as  a  paint,  and 
in  the  fabrication  of  enamels  for  porcelain  and  pottery, 
and  in  the  preparation  of  coloured  glafs  and  artificial 
precious  ftones.  Some  of  its  falts  are  of  great  impor- 
tance in  the  arts,  as  the  acetate  in  dyeing,  and  the 
carbonate  or  cerufe  in  painting. 

The  greateil  caution  ought  to  be  obferyed,  how- 
ever, in  tl^  ufe  of  leaden  veffels  in  domeftic  economy, 
in  which  fubllances  are  preferved  -(vhich  are  to  be 
taken  internally,  particularly  thofe  which  contain  acids 
that  are  apt  to  diffolve  the  lead  ;  and  as  the  effefts  of 
lead  are  fo  deleterious  to  the  animal  economy  when 
taken  internally,  this  caution  cannot  be  too  i1;ridly  ob- 
ferved. 

Sect.  XVIII.  Of  Iron  and  Us  Combinations. 

1880 
Billory.  I.  Iron  is  one  of  the  mod  important  and  mofl;  ufe- 

ful  of  the  metals,  and  it  is  fortunately  one  of  the  moft 
abundant.       It    is    fuppofed   that    it    was  not  fo  early 
known  as  fome  of   the    other   metals,    which,    on   ac- 
count of  their  fcarcity  and  durability,  have  been  held 
in  higher  eflimation,   and  dignified  with  the  name  of 
precious  metals.      But  perhaps  the  difficulty  of  extracf- 
ing  and  working  iron  prevented  it  from  being  fo  gene- 
rally applied  to  thole   puq^ofes  to  ■which,   on  account  of 
i88i       its  valuable  properties,  it  is  peculiarly  appropriated. 
Very  abun-      j^  jj-on,  as  it  is  tliC  moft  ufeful  of  the  metals,  fo, 
<Jai.t.  ^ 
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as  it  has  beeq  obferved,  it  is  the  moft  abundant,  and  IffJ'*-,  S'f- 
at  the  fame  time  the  moft  univerfally  diffufed.  Iron  ^~~v  ' 
exifti  in  five  different  ilates,  but  in  thefe  it  exhibits 
the  greateft  variety  of  any  other  of  the  metals.  It  is 
found  in  the  metallic  ftate,  in  that  of  alloy  with  other 
metals  ;  in  the  ftate  of  fulphuret,  in  the  ftate  of  ox- 
ide, and  combined  with  the  acids  forming  falts.  iggj 
I.  Iron  has  only  been  found  native  in  infulated  maffes,0re5. 
one  of  which,  difcovered  by  Pallas  in  Siberia,  and 
another,  which  was  found  in  South  America,  long 
occupied  the  attention  of  philofophers  in  fpeculations 
and  difcuffions  concerning  their  origin.  This  point 
remained  unfettled  till  the  difcovery  of  numerous  other 
fafts  with  regard  to  fimilar  produflions,  which  have 
proved,  wliatever  may  have  been  their  origin  or  moder 
of  formation,  that  thefe  metallic  maffes  have  fallen  from 
the  atmofphere.  2.  Iron  is  frequently  found  in  the 
ftate  of  alloy  with  other  metals  j  but  in  this  ftate  it  is 
generally  in  very  fmall  proportion.  3.  Combined 
vi'ith  fulphur.  This  compound,  or  fulphuret  of  iron, 
which  is  known  to  mineralogifts  by  the  name  oi  pyrites, 
is  a  frequent  production  among  the  ores  of  iron.  Sulpha- 
ret  of  iron  is  found  cryftallized  in  a  great  variety  of  forms. 
Iron  is  alfo  frequently  found  combined  with  carbone. 
This  compound,  now  diftinguiftied  by  the  name  of  car- 
buret of  iron,  was  formerly  known  by  the  name  of 
black  lead,  or  plumbago,  4.  But  the  moft  ordinary 
ftate  of  iron  is  that  of  oxide,  and  in  this  ftate  it  ex- 
hibits a  great  variety  of  forms.  It  is  fometimes  in  ir- 
regular and  infulated  maffes ;  fometimes  regularly 
cryftallized,  and  dlfpofed  in  veins.  5.  The  native  falts 
of  iron  are  very  numerous.  It  has  been  found  in  the 
ftate  of  fulphate,  phofphate,  carbonate,  tungftate,  and 
pruffiate,  and  there  is  reafon  to  believe,  that  it  exifts  in 
combination  with  many  other  acids.  jgg^ 

3.  The  method  of  affaying  iron  ores,  or  of  extrafting  .-vnalyfis, 
the  metal  from  thefe  fubftances  with  ivhich  it  is  com- 
bined, varies  according  to  the  nature  of  the  ore.  It  is 
firft  reduced  into  powder,  and  expofed  to  heat,  to  fe- 
parate  the  moifture  or  fulphur,  or  other  volatile  mat- 
ters. Four  parts  of  the  ore  are  then  to  be  mixed  with 
an  equal  quantity  of  decrepitated  muriate  of  foda,  and 
the  fame  quantity  of  a  mixture  of  equal  parts  of  fluor 
fpar  and  lime,  with  one-half  part  of  charcoal.  This 
mixture  is  expofed  to  a  red-heat  in  a  crucible  nearly 
an  hour,  after  ivhich  the  iron  is  found  in  the  metallic 
ftate  at  the  bottom  of  the  crucible.  In  the  humid 
way,  a  given  quantity  of  iron  ore  may  be  reduced  to 
powder,  and  digefted  with  fix  parts  of  muriatic  acid, 
which  combines  with  the  iron,  and  other  fubftances  folu- 
ble  in  that  acid,  but  leaves  the  fulphur  and  filiceous 
earth  behind.  The  folution  is  then  to  be  faturated 
with  potafli,  by  which  the  iron  is  precipitated  in  the 
ftate  of  oxide,  along  ivith  the  earths  with  which  it  had 
combined.  The  precipitate  is  to  be  well  dried,  and 
fubjeiEled  to  a  red-heat.  It  is  then  to  be  reduced  to 
powder,  and  digefted  with  diluted  nitric  acid.  The 
acid  combines  with  the  earths,  but  leaves  the  iron,  be- 
caufe  it  is  too  highly  oxidated  to  be  foluble  in  this  acid. 
The  oxide,  after  being  well  walhed,  is  mixed  with 
charcoal,  and  expofed  to  a  ftrong  heat  in  a  crucible,  by 
which  the  oxygen  is  driven  off,  and  the  iron  remains 
behind  in  the  metallic  ftate.  1884 

4._  Iron  has  a  peculiar  metallic  brilliancy.      It  is  of P^cperties- 
a  ersviflr  or  bluifti-white  colour.     The  fpecific  gravity 
^    '  of 
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of  iron  is  from  7.6  to  7.89,  and  according  to  feme, 
even  8.16.  It  has  an  aftringent  tafte,  and  ^vhcn  it  is 
rubbed,  gives  out  a  peculiar  imell.  One  of  the  fingu- 
lar  properties  of  iron,  is  that  of  pofleffing  the  magne- 
tic virtue,  or  of  being  attrafied  by  the  magnet.  Iron 
poflelfes  a  confiderable  degree  of  malleability,  but  in 
this  property  it  is  inferior  to  gold  or  filver.  It  is  ex- 
tremely duftile.  It  may  be  drawn  out  into  %vire  al- 
moll  as  fine  as  hair.  The  tenacity  of  iron  is  very 
great.  A  wire  .078  of  an  inch  in  diameter  will  fupport 
a  weight,  without  breaking,  equal  to  more  than  500  lib. 
avoirdupois  *.  The  texture  of  iron  feems  to  be  fibrous, 
and  to  this,  it  is  fuppofed,  are  owing  its  great  ducti- 
lity and  tenacity. 

5.  Iron  is  one  of  the  moft  infufible  of  the  metals. 
It  is  faid  that  it  requires  a  temperature  equal  to  more 
than  150°  Wedgwood  for  its  fufion.  It  becomes  red 
long  before  it  melts,  and  different  degrees  of  tempera- 
ture are  diftinguillied  by  the  different  (hades  of  red  which 
it  exliibits.  The  firft  is  called  a  dull  re/i,  the  fecond  a 
cherry  red,  the  third  a  bright  red,  and  the  fourth  a 
white  heat,  or  incandefcence. 

6.  When  iron  is  expofed  to  the  air,  the  furface  foon 
becomes  tarniihed,  and  is  covered  with  a  bro\\Ti  pow- 
der, which  is  called  rufl.  This  procefs  is  greatly  pro- 
moted by  the  moiflure  of  the  atmofphere.  This  is  the 
oxidation  of  the  metal,  and  its  converfion  into  an  oxide, 
by  combining  with  the  oxygen  of  the  atmofphere. 
The  procefs  of  rulfing,  then,  is  the  oxidation  of  the 
iron,  and  it  is  oning  to  the  llrong  affinity  which  ex- 
ifls  between  iron  and  oxygen.  But  ruft  is  not  merely 
a  compound  of  oxygen  and  iron.  It  has  combined  with 
a  certain  proportion  of  carbonic  acid.  This  was  for- 
merly called  faffron  of  mars. 

7.  There  are  two  oxides  of  iron;  the  firft,  or  that 
which  contains  the  greateft  proportion  of  oxygen,  is 
common  ruft,  or,  as  it  is  denominated  from  its  colour, 
brown  or  red  oxide  of  iron.  This  oxide  may  be  for- 
med by  expofing  iron  filings  in  an  open  vefTel  to  a  red 
heat,  and  agitating  them  till  they  are  converted  into  a 
red  powder.     This  oxide  confifts  of 


CHEMISTRY.  66s 

led  martial  etidofis.     It  is  this  oxide  which  is  obtained   Iron,  Sc<. 
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The  red  oxide  of  iron  cannot  be  decompofed  by  heat ; 
but  when  it  is  expofed  to  heat  with  its  own  weight  of 
iron  filings,  there  is  no  evolution  of  any  gas,  but  the 
iron  filings  are  converted  into  a  black,  powder,  and  the 
red  oxide  is  converted  into  a  fimllar  powder.  This  is 
the  black  oxide  of  iron,  which  contains  the  fmaller 
proportion  of  oxygen.     This  o.xide  is  compofed  of 


Oxygen, 
Iron, 


27 
73 

100 


This  oxide  may  alfo  be  obtained  by  heating  iron  fil- 
ings for  fome  time  in  water  at  a  temperature  not  un- 
der 70°,  or  by  making  the  vapour  of  water  pafs  through 
a  red-hot  tube  containing  iron  wire,  or  fmall  fragments 
of  iron.  The  water  in  thefe  cafes  is  decompofed,  the 
hydrogen  efcapes  in  the  form  of  gas,  and  the  oxygen 
combines  with  the  iron.     This  oxide  was  formerly  cal- 
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by  burning  iron  wire  in  oxygen  gas.  ' 

8.  There  is  no  ai!:lion  between  iron  and  pzote.  Hy- 
drogen gas,  which  is  obtained  from  the  decompofiliiin 
of  water  by  means  of  iron  filings  and  lulpluuic  acid, 
holds  a  fmall  quantity  of  iron  in  folution.  When  hy- 
drogen gas  is  brought  into  contaft  with  the  red  oxide 
of  iron,  it  deprives  it  of  that  proportion  of  oxygen 
which  it  contains  above  the  black  oxide,  and  convert^ 
it  into  this  oxide. 

9.  Iron  combines  very  readily  with  carbone,  and  Carburet, 
forms  a  carburet.  When  the  charcoal  combines  with 
one-tenth  of  its  weight  of  iron,  it  conllitutes  a  carburef, 
which   is  found  native,   and  diftinguillied   by  the  name 

of  plumbago,  or  black  lead.  This  compound  has  a  me-  •■ 
tallic  luftre,  is  of  a  bluifh  or  dark-gray  colour,  has  a 
greafy  feel,  and  ftains  the  fingers.  It  is  Hell  known  as 
the  lubftance  of  which  black-lead  pencils  are  compofed. 
But  there  is  another  combination  of  iron  with  carbone, 
which  forms  one  of  the  moft  important  compounds,  on 
account  of  its  valuable  properties,  and  the  numerous 
ufes  to  which  it  is  applied.  This  is  fteel.  The  dif- 
ferent itates  of  iron  are  owing  to  its  being  perfeftly 
free  from  contamination  with  other  fubftances,  or  to  its 
combination  with  carbone  in  different  proportions.  In 
thefe  different  ftatt's  it  ]£  diftinguillied  by  the  names  of 
caj}  or  crude  iron,  ivrought  iron,  and  /?ff/.  , 

Crude  or  cnjl  iron. — When  iron  is  firft  extraflcd  Procefs  for 
from  its  ores,  it  is  in  the  ftate  of  what  is  called  crude  obtaining 
iron.  lion  is  generally  obtained  from  ores  in  the  Ifate 
of  oxide,  and  this  is  frequently  mixed  with  clay.  It 
muft  therefore  be  feparated  from  thefe  fubftances. 
This  is  accomplilhed  by  reducing  the  ore  to  fmall  pieces, 
and  mixing  it  with  a  flux  compofed  of  limef^one  and 
charcoal.  It  is  then  expofed  to  a  very  ftrong  heat. 
For  this  procefs,  furnaces  are  conftrufled  in  fuch  a  way, 
that  the  heat  can  be  raifed  to  a  very  high  temperature. 
The  nature  of  the  procefs  muft  be  obvious.  The  car- 
bone of  the  charcoal  combines  with  the  oxygen  of  the 
iron,  and  forms  carbonic  acid,  which  is  driven  off  in 
the  ftate  of  gas.  By  the  ftrong  heat,  to  which  the  Kme 
and  the  clay  are  fubjefted,  they  are  fufed  together, 
and  form  a  vitreous  matter,  which  being  lighter  than 
the  iron,  rifes  to  the  furface.  The  iron  alfo  is  in  a 
ftate  of  fufion  at  the  bottom  of  the  furnace.  When 
tlie  procefs  is  finifhed,  a  hole  is  opened,  through  which 
the  fluid  iron  flows,  and  is  received  into  moulds.  This 
is  crude  or  caft  iron,  or,  in  the  language  of  the  work- 
men, pig  iron.  In  this  ftate  it  is  extremely  brittle  and 
hard,  and  poifetTes  fcarcely  any  malleability.  It  Ifill 
contains  a  confiderable  proportion  of  carbone,  and  it  is 
not  entirely  free  from  oxygen. 

Wrought  Iron. — The  next  procefs  in  the  i"anu- g^^f^  ;fpj,_ 
failure  of  iron,  is  to  deprive  it  of  thofe  fubftances 
which  alter  its  properties,  and  prevent  its  application 
to  the  purpofes  of  pure  or  malleable  iron.  The  crude 
iron  is  again  introduced  into  a  furnace,  where  it  is 
melted  by  the  flame  of  combuifible  fubftances,  which 
is  direcled  to  its  furface ;  and  while  it  is  in  the  ftate  of 
fufion,  it  is  conftantly  ftirrcd,  that  the  whole  of  it 
may  be  uniformly  brought  into  contafl  with  the  air. 
At  laft  it  fwells,  and  gives  out  a  blue  flame,  and  when 
this  is  continued  for  about  an  hour,  the  iron  begins  to 
acquire  fome  confiftency,  and  at  lalf  becomes  fclid. 
While  it  is  hot,  it  is  removed  from  the  furnace,  and 
4  P  hainniere«J 
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Iron,  &.C.  hammered  by  tlie  aftion    of  machinery, 

"  the  Hate  of  wrought  or  foft  iron. 

,S'/ee/. — I'hls  is  foft  iron  or  wrought  iron  combined 
with  a  certain  portion  of  carbone.  Tlierc  are  dif- 
ferent proceiTes  for  the  preparation  of  iteel ;  and  the 
Heel  prepared  by  thefe  procciTcs  has  received  differ- 
ent names.  What  is  called  natural  Heel,  is  prepared 
by  expoiing  caft  iron  to  a  Ih'ong  heat  in  a  furnace, 
while  its  furface  is  covered  with  fcorise.  In  this  pro- 
cels,  part  of  the  carbone  of  tjie  crude  iron  combines 
with  the  oxygen,  from  which  it  is  not  entirely  free, 
and  is  driven  off  in  the  ftate  of  carbonic  acid  gas. 
The  iron  remains  combined  with  a  fmall  proportion  of 
carbone.  The  fteel  prepared  in  this  way  is  of  an  in- 
ferior quality. 

Steel  of  cementation  is  prepared  by  arranging  bars 
of  pure  iron  and  charcoal  in  powder  in  alternate  lay- 
ers, in  large  troughs  or  crucibles,  which  are  carefully 
doled  up  with  clay.  Thefe  are  cxpofed  to  heat  in  a 
furnace  for  the  fpace  of  eight  or  ten  days,  when  the 
bars  of  iron  are  found  converted  into  fleel.  This  is 
fometimes  called  Z'/y'/.fr^^  _/?(■£-/,  from  blifters  which  ap- 
pciir  on  the  furface,  or  tilted  fteel,  when  it  is  drawn 
out  into  fmaller  bars  by  the  hammer.  By  breaking 
it  into  pieces,  and  repeated  welding  in  a  furnace,  and 
afterwards  drawing  it  out  into  bars,  it  is  converted  in- 
to what  is  called  German  or  jlieerjleel.  Steel  formed 
in  this  way  is  generally  of  a  fuperior  quality  to  natural 
fteel.     ■ 

Caji  Jleel  is  prepared  by  fufing  natural  fteel  with 
charcoal  powder,  and  pounded  glafs,  in  a  clofe  cru- 
cible ;  or  by  melting  together  30  parts  of  iron,  one  of 
pounded  glafs,  and  one  of  charcoal.  By  this  procefs 
the  beft  kind  of  fteel  is  obtained,  and  it  is  this  which 
is  generally  ufed  for  the  finer  kinds  of  cutting  inftru- 
ments.  DiSerent  opinions  have  been  entertained  con- 
cerning the  proportions  of  iron  and  carbone  in  the 
compofition  of  fteel.  According  to  fome,  the  propor- 
tion of  carbone  amounts  to  y-„-  part,  though,  according 
to  others,  it  does  not  exceed  -rio  P^"^'- 

Steel  pofl'effes  very  different  properties  from  iron. 
It  is  extremely  hard  and  brittle,  does  not  yield  to  the 
file,  and  ret;uns  the  magnetic  \irtue  for  any  length  of 
time.  When  it  is  hammered,  its  fpecific  gravity  is 
greater  than  that  of  iron.  It  is  not  malleable  \vhen  cold, 
but  it  has  this  property  when  red-hot,  and  it  may  be 
reduced  to  tliinner  plates  than  iron. 

There  is  a  very  eafy  tell  by  which  fteel  may  be 
diftinguilhed  from  iron.  If  a  drop  of  diluted  nitric 
acid  be  let  fall  on  fteel,  and  allowed  to  remain  for  a 
few  minutes,  it  leaves  behind,  after  it  is  waftied  off, 
a  black  fpot,  which  is  owing  to  the  converfton  of  the 
carbone  of  the  fteel  into  charcoal,  by  combining  with 
the  oxygen  of  the  acid.  But  if  nitric  acid  is  dropt  on 
iron,  a  whitifh  gray  fpot  remains. 
Phornf  ret  '°'  ^'^°"  combines  with  phofphorus,  and  forms  with 
it  a  phofphuret.  It  may  be  formed  by  melting  in  a 
crucible  16  parts  of  phofphoric  glafs  with  16  parts  of 
iron,  and  one-half  part  of  charcoal  in  powder.  The 
phofphuret  of  iron  is  of  a  white  colour  when  it  is 
broken,  and  it  is  obferved  cryftallized  in  fome  points 
in  rhomboidal  prifms.  It  is  of  a  ftriated  and  granu- 
lated texture,  and  is  magnetic.  This  phofphuret  may 
be  formed  alfo,  by  droppmg  fmall  bits  of  phofphorus 
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into  iron  filings  heated  red-hot.     This  is  the  fiderke  of   Ifon,  3cc. 
Bergman,  in  which  he  iuppofed  he  had    difcovcrcd  a         1 

°  ,  I'll  1  I-     r  I  'Soo 

new  metal,  to  which  he  gave  the  name  ot  Jiderum.  g^j^^  ^^^^^ 
What  is  called  cold Jhort  iron,  from  its  being  brittle  iron, 
when  cold,  but  malleable  -ivhen  it  is  heated,  contains 
a  certain  portion  of  phofphate  of  iron,  to  which  this 
property  is  owing.  It  was  in  the  invelligatioii  of  the 
nature  of  this  iron,  that  Bergman  obtained,  by  means 
of  fulphuric  acid,  a  white  poivder,  which  was  convert- 
ed into^  brittle  metal  of  a  dark-gray  colour.  By  the 
experiments  of  Klaproth  and  Scheele  it  was  proved, 
that  cold  ftiort  iron  is  a  compound  of  phofphoric  acid 
and  iron.  \gco 

1 1 .  Iron  combines  with  fulphur  by  different  pro-  Sulphuret, 
ceffes.  A  fulphuret  oT  iron  may  be  prepared  by  fuf- 
ing together  in  a  crucible,  equal  parts  of  powdered 
fulphur  and  iron  filings.  This  is  a  mafs  which  is  re- 
markably brittle  and  hard,  and  of  a  deep-gray  colour. 
If  this  mafs  be  reduced  to  powder,  and  nioiftened 
with  ^vater,  the  ^vater  is  decompofed,  its  oxygen  com- 
bines with  the  fulphur,  which  is  converted  into  ful- 
phuric acid,  and  the  iron  is  oxidated.  If  equal  parts 
of  fulphur  and  iron-filings  be  well  mixed  together  by 
trituration,  and  a  i'ufHcient  quantity  of  water  be  added, 
to  form  the  whole  into  a  pafte,  and  if  this  mixture  be 
expofcd  to  the  air,  it  foon  becomes  hot,  Ivvells  up  and 
cracks,  exhaling  the  vapours  of  lulphurated  hydrogen 
gas,  and  fometimes  is  fpontaneoully  inflamed.  During 
tliis  action  the  ivater  is  decompoled,  the  iron  is  oxi- 
dated, and  the  fulphur  is  converted  into  fulphuric 
acid,  while  the  hydrogen  of  the  ivater  combines  with 
a  portion  of  fulphur,  and  forms  fulphurated  hydrogen 
gas.  By  obfcrving  the  phenomena  of  this  procels, 
which  alfo  takes  pl.ice,  it  is  laid,  when  the  mixture  is 
buried  under  ground,  Lemery  iuppofed  that  he  could 
explain  the  nature  and  caufe  of  volcanic  eruptions. 

If  a  mixture  of  three  parts  by  weight  of  iron  filings, 
and  one  of  powdered  fulphur,  be  put  into  a  glafs  veiTcl 
on  burning  coals,  a  fulphuret  of  iron  is  obtained,  with 
fome  i-emarkable  phenomena.  It  firft  melts,  and  then 
all  at  once  becomes  red-hot,  and  fometimes,  wlien 
the  quantity  is  conftderable,  is  accompanied  with  an 
explofion,  at  the  moment  when  the  combination  takes 
place.  According  to  the  experiments  of  Prouft,  the 
component  parts  ot  fulphuret  ot  iron  are, 

Sulphur        60 
Iron  40 

100 

According  to    the    experiments  of  the    fame  chemlft,       'po' 
pyrites,  which  is  found  in  great  abundance  in  nattire,  "y"'^- 
and  ufually  cryftallized   in   cubes,  is  fidphuret  of  iron 
combined  with  an  additional  portion  of  fulphur.     The 
component  parts  of  pyrites  are 

Sulphuret  of  iron     80 
Sulphur  20 


100 


12.    Iron  enters    into    combination   with  the  acids, 

and  forms  falls,  and  with  the  metals,  and  fonns  alloys. 

The  affinities  of  iron  audits  oxides  are,  according  to  .  ».'?f.* 
_  .      ,     J.  ,,      .  .  »  °      Affinitits, 

Bergman,  m  the  lollo'.tmg  order. 

Iron- 
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Iron. 

O.KiDE  of  Iron-. 

Nickel, 

Oxalic  acid. 

Cobalt, 

Tartaric, 

Maiiganefe, 

Camphoric, 

Arfenic, 

Sulphuric, 

Copper, 

Saclaftic, 

Gold, 

Muriatic, 

Silver, 

Nitric, 

Tin, 

Phofphoric, 

Antimony, 

Arfenic, 

Platina, 

Fluoric, 

Bifmuth, 

Succinic, 

Lead, 

Citric, 

Mercury. 

Laflic, 

Acetic, 

Boracic, 

Pruffic, 

Carbonic. 

I.   Salts  of  Iron. 

I.  Sulphate  of  Iron. 

1.  Concentrated  fulphuric  acid  has  Icarcely  any  ac- 
tion on  iron.  When  it  is  heated,  the  acid  is  decompo- 
fed,  part  of  its  oxygen  combines  with  tlie  iron,  and 
fulphurous  acid  gas  is  evolved.  But  ivhen  diluted  ful- 
phuric acid  is  added  to  iron  filings,  a  violent  effervef. 
cence  takes  place,  and  hydrogen  gas  is  diiengaged.  In 
this  procefs,  the  water,  ivith  ^vhich  the  acid  is  diluted, 
is  decompofed,  the  oxygen  of  which  combines  with 
the  iron,  and  converts  it  into  an  oxide,  while  the  hy- 
drogen efcapes  in  the  ftate  of  gas.  The  folution  is  of 
a  green  colour,  and,  by  evaporation,  it  affords  cryflals 
of  fulphate  of  iron,  which  are  tranfparent,  of  a  fine 
gfreen  colour,  in  the  form  of  rhomboidal  priims,  and 
having  an  acrid  aftringent  tafte.  This  fait  almoil  al- 
ways reddens  vegetable  blues.  It  is  very  loluble  ;  two 
parts  of  cold  water,  and  lefs  than  itj  weight  of  boiling 
water,  are  fufficient  for  its  folution. 

2.  This  fait  is,  in  many  places  of  the  world,  a  na- 
tural produftion.  It  is  obtained  from  the  decompofi- 
tion  of  pyrites,  which  it  is  lometimes  found  necelfary 
to  promote  by  art.  This  is  done  by  throwing  them 
together  into  heaps,  and  watering  them  occafionally. 
Sometimes  previous  roafting  is  neceflary,  either  to  ren- 
der them  more  brittle,  and  to  feparate  the  additional 
portion  of  fulphur  above  what  is  neceflary  to  conflitute 
a  fulphuret.  After  a  certain  time  an  effiorelcence 
takes  place,  and  the  furface  is  covered  with  the  ful- 
phate of  iron,  which  is  diffolved  in  water,  concentrated 
by  boiling,  and  evaporate4,  and  then  allowed  to  cool 
and  cryftallize.  This  fait,  which  was  known  to  the 
ancients,  was  denominated  mifi/,  fory,  and  calchanlum. 
It  is  diftinguilhed  in  commerce  by  a  great  variety  of 
names,  as  martial  vitriol,  roinan  vitriol,  and  moll  com- 
monly by  the  names  oi green  copperas,  or  green  vitriol. 

3.  When  fulphate  of  iron  is  ttrongly  heated,  it  melts, 
and  is  deprived  of  its  water  of  cryllallization.  Sul- 
phurous acid  gas  is  then  given  out,  it  affumes  a  red 
colour,  and  is  reduced  to  the  ftate  of  powder.  This 
was  formerly  called  colcotliar,  and  colcotliar  of  vitriol. 
It  is  the  fait  almoft  entirely  decompofed.  Part  of  the 
iron  is  ftrongly  oxidated,  and  to  this  the  red  colour  is 
owing^     It  is  alfo  mixed  with  fulphate  of  iron  ;  but  the 
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iron  in  this  cafe  is  alfo  converted  into  the  red  oxide,  Iron,  &c. 
with  the  greater  proportion  of  oxygen.  This  change,  """"^ 
it  is  obvious,  depends  on  the  llroiig  alfinity  of  ircj  for 
oxygen  ;  for,  by  the  adion  of  heat,  the  fulphate  of  iron 
of  which  the  green  oxide  foims  the  bafe,  is  decompo- 
fed ;  the  oxygen  of  the  acid  combines  \vith  the  iron, 
and  converts  it  into  the  red  oxide  ;  part  of  which,  as  it 
is  formed,  unites  with  the  acid,  before  the  ivhole  of  it 
ks  decompofed  ;  and  in  this  way  the  produft  of  this 
procefs  is  the  red  oxide  of  iron  mixed  with  red  ful- 
Phate.  _  _  ,j,3^ 

The  component  parts  of  this  fait   are,  according  to  Compofi. 
Bergman,  t'"". 

Acid,  39 
Oxide,  23 
Water,  38 


^Thefe  properties  vary,  according  to  the  eftimation  of 
Mr  Kirwan,  who  makes  this  fait  to  be  compofed  of 

Acid,  -  26 

Oxide,  -  28 

Water  of  compofition,       8 

of  cryllallization,  38 

100 

This  diftinftion  made  by  Mr  Kirwan  between  the  wa- 
ter of  compofition  and  that  of  cryftallization  is,  that  the 
former  is  combined  with  the  oxide,  and  the  latter  with 
the  fait. 

4.  When  this  fait  is  expofed   to  the  air,  it  becomes  Aflion  of 
of  a  yellowifh  colour,  opaque,  and  a  powder  forms  on  air. 
the  furface.     The  lame   thing  takes   place,  if  the  fait 
in  folution   in  water  be  expofed  to  the  air.     From  a 
fine  tranfparent  green  colour,  it  becomes  turbid,  and  is 
converted  into  a  yellowi(h-red  liquid,  and  there  is  pre- 
cipitated a  powder  of  the  fame  colour.     This  change  is 
owing  to  the  abforption  of  oxygen,  and  the  converfion 
of  the  green  oxide  with  the  fmaller  proportion  of  oxy- 
gen, into  the    red  oxide  with  the  greater  proportion. 
This  procefs  is  greatly  promoted  by  the  direft  combi- 
nation of  oxygen,  or  by  the  addition  of  thofe  fubftances 
which  are  readily  decompofed,  and  give  out  their  oxy- 
gen.    When  oxymurlatic  acid  is  added  to  the  folution, 
it  becomes  inftantly  yellow,  and  there  is  formed  a  red 
precipitate-      The  fame  change  takes  place  when  the 
fait  Is  diffolved    In  water    Impregnated  with  carbonic 
acid.       The  iron  decompofes  the  acid,  and    combines 
with  its  oxygen.     Thus  it  appears,  that  the   decompo- 
fition  of  the  fulphate  of  iron  Is  owing.  In  all  thefe  cafes, 
to  the  abforption   of  oxygen,  and  to  the  higher  degree 
of  oxidation  of  the  metal.  ,„i, 

5.  The   fulphate  of   Iron  is  converted  into  the  red  DecompoC- 
fulphate  by  means  of  nitric  acid.       It    is  decompofed ''°"' 
by  the  alkaline  earths  and  the  alkalies,  which   precipi- 
tate it  in   the  form  of  oxide.     The  pure  fixed  alkalies 
and  lime  feparate  an  oxide  of   a    deep   green  colour, 
which,  being  expofed  to  the  air,  is  converted   into  the 
red  oxide.      Ammonia  affords  a  precipitate  of  a  deeper  ' 
green  colour.     The  (ulphurets  and  hydrofulphurets  pre- 
cipitate from  the  folution  of  green   fulphate   of  iron,  a 
black  fulphurated  or  hydrofulphurated  oxide.      Mod  of 
the  falts  decompofe  the  fulphate  of  iron.     When  equal 
4  P  3  parts 
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Iron,  &c.   parts  of  nitrate  of  potalli  and  fulphate  of  iron  are  dlftill- 
*  ed  together  in  a  retort,   a  weak  nitric  acid  at  firft  paffes 

over,"  then  a  nitrous  acid,  and  at  laft  a  very  fmall  quan- 
tity of  fulphurous  acid.  The  muriate  of  foda  is  de- 
compofed  by  the  fulphate  of  iron,  in  confequence  of 
the  difengagcment  of  fulphuric  acid,  which  feparates 
the  muriatic  acid  from  its  bafe.  Sulphate  of  foda,  com- 
bined with  the  oxide  of  iron  in  the  ftate  of  a  vitreous 
mafs,  remains  in  the  retort.  The  hvperoxymuriate  of 
potalh  converts  the  green  fulphate  of  iron  into  the  red. 
This  fait  i^  alfo  decompofed  by  the  alkaline  phofphates, 
bo(ates,  and  carbonates. 

Red fiiljihate  of  iron. — In  the  detail  which  has  been 
given  of  the  properties  of  the  green  fulphate  of  iron, 
it  appears,  that  it  has  a  Ilrong  affinity  for  oxygen.  The 
oxide  of  the  green  fulphate  contains  27  parts  of  oxy- 
gen ;  but  by  abforbing  another  portion  of  oxygen,  it 
is  converted  into  the  red  oxide,  which  contains  48  parts 
of  oxygen.  This  fait  may  be  obtained  by  the  diredt 
combination  of  the  red  oxide  of  iron  with  concern- 
trated  fulphuric  acid,  with  the  affiftance  of  heat.  The 
Jalt  remains  in  the  folution  from  which  the  green  ful- 
phate of  iron  has  been  cryflallized.  This  folution  has 
been  called  the  mother  water  of  vitriol.  The  red  ful- 
phate of  iron  is  very  different  in  its  properties  froiti  the 
green  fulphate.  It  does  not  afford  cryftals  ;  it  is  di- 
Itinguilhed  by  its  red  colour,  and  it  depofits  the  oxide 
of  iron,  ivhen  brovight  in  contaft  with  the  air,  or  by 
the  aftion  of  heat.  It  deliquefces  in  the  air,  and  at 
laft  becomes  liquid.  It  is  more  foluble  in  water  than 
the  green  fulphate  ;  and  alfo  foluble  in  alcohol,  by 
^^■hich  it  may  be  feparated  from  the  green  fulphate, 
which  is  not  affefled  by  the  alcohol.  When  iron 
filings  are  added  to  a  folution  of  red  fulphate  of  iron, 
part  of  the  oxide  is  feparated,  another  part  gives  up  a 
portion  of  its  oxygen  to  the  iron,  and  is  converted  into 
the  green  fulphate.  'I'he  fame  effeft  is  produced,  as 
M.  Prouil,  by  ^'hom  this  fubjefl  has  been  greatly  elu- 
cidated, obferves,  by  means  of  other  metals,  as  mercury, 
zinc,  and  tin.  The  two  fulphates  of  iron  are  diftin- 
guifhed  by  other  properties.  The  infulion  of  nut-galls 
produces  no  change  in  the  green  fulphate  of  iron, 
but  gives  a  fine  black  precipitate  ^vith  the  red  ful- 
phate. 

Prufllate  of  potalh  occafions  no  change  of  colour  on 
prulHate  of  the  green  fulphate  of  iron,  but  produces  a  deep  blue 
potalh.  precipitate  -svith  the  red  fulphate,  from  which  it  appears 
that  there  are  two  prufliates  of  iron,  correfponding  to 
the  two  oxides.  The  white  prufllate  contains  the 
green  oxide  ivith  the  fmaller  proportion  of  oxygen  ;  the 
blue  prufllate,  the  red  oxide  v>nth  the  greater  propor- 
tion. Another  charafteriftic  property  is,  that  the 
green  fulphate  of  iron  abforbs  nitrous  gas  in  confider- 
able  quantity,  and  affumes  a  yellowifli  colour ;  but  no 
fuch  abforption  is  effcfled  by  the  red  fulphate. 

2.  Sulphite  of  Iron. 
1915 
Prepara-  '•    Sulphurous  acid  is  decompofed   by  iron,   and  the 

tion.  poi;tion  of  fulphur  which  is  feparated,   remains  in  com- 

bination with  the  fait  as  it  is  formed.  When  liquid 
fulphurous  acid  is  added  to  iron  filings,  it  aflumes  a 
deep  yelloiv  colour ;  fome  hydrogen  gas  is  evolved, 
with  a  produflion  of  heat,  and  the  yellow  colour  foon 
changes  to  a  greenifh  ftiade.  Sulphuric  or  muriatic 
acid,  added  to  this  folution,  produces  an  effervefcence, 
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biit   without  any   precipitation.     It  is  neceffary  to  add  I'"",  i^^- 
the   acid   in   confiderable   quantity  to  obtain  a  precipi-  v 

tate  of  fulphur  in  white  powder.  Fuming  nitrous 
acid  feparates  the  fulphur  of  a  yellow  colour,  and  in 
the  form  of  a  ductile  mafs.  From  thefe  fafts  it  ap- 
pears, that  the  firll  portion  of  acids  afts  only  on  the 
fimple  fulphite  of  iron  •,  but  ^vhen  a  greater  quantity  is 
added,  the  fulphurated  fulphite  is  decompofed,  and  the 
fulphur  is  depofited.  1916 

2.  The  fol'.uion  of  iron  in  fulphurous  acid,  expofedP^P^rties. 
to   the  air,    depofits  a  reddifli-yello:v  powder,  and  af- 
fords cryflals  which  are  furrounded    with  this  reddifli 
powder.      By  adding   ivater    to   this    mafs,   it  dilTolves 
the  cr)  flallized  part,  and  leaves  the  red  powder,  which 
being  diffolved  in  muriatic  acid,  gives  up  its  iron,  and 
depofits  fulpb.ur,  %vhich  is  ftill  mixed  with  a  little  iron.       '9'? 
This  precipitate  difl'olved  in  water,  affords  a  fulphurated   "J, P^-  !''^" 
fulphite  of  iron,  with  a  fmaller  quantity  of  fulphur  thanp^ite. 
the  firft  folution.      Expofcd  to  the  air  after  the  firft  pre- 
cipitate is  formed,   the  furface  is   foon   covered   with  a 
red  pellicle.    A  red  po^vder  is  depofited,  and  afterwards 
cryftals  of  fulphite  of  iron.  „ 

3.  The  fulphurared  fulphite  of  iron  remains  perma-prope,ties. 
nent  by  expofure  to  the    air.      Its  fimple  fulphite  ab- 
forbs oxygen.      The   fulphurated    fulphite  depofits  ful- 
phur  by  the  aiElion  of  the  acids.     The  fulphite  gives 

out  fulphurous  acid,  The  fulphurated  fulphite  is  fo- 
luble in  alcohol  ;  the  fulphite  is  infoluble. 

4.  The  red  fulphate  of  iron  with  the  greater  propor- 
tion of  oxygen,  does  not  produce  the  fame  effcft  on  ful- 
phurous acid,  by  converting  it  into  fulphuric  acid,  and 
thus  to  form  a  fulphate  of  iron,  as  the  oxide  of  man- 
ganefe,   becaufe  iron  has  a  ftronger  aflnnity  for  oxygen 

than  fulpliuvous   acid.      Thus  we  have  feen,  in  confe-stroBj  affi- 
quence  of  the  fame  affinity  of  iron  for  oxygen,    thatnityof  iron 
it  decompofes  fulphuric  acid,    and  converts  part  of  it  for  oxygen, 
into  fulphurous  acid,  and  that  it  even  decompofes  ful- 
phurous acid,  by  feparating  its  fulphur,  which  combines 
with  the  oxide  as  it  is  formed,  and  conftitutes  the  ful- 
phurated fulphite  of  iron.      Neither  of  thefe  fulphites 
of  iron  give  a  black  colour  with  the  infufion  of  nut 
galls,   nor  a  blue  colour  with  the  pruffiate  of  potalh  ; 
from  which  it  is  inferred  that  the  iron  is  in  its  mini- 
mum ftate  of  oxidation,  or  in  that  of  a  green  fulphate 
of  iron. 


Nitrate  of  Iron. 
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Nitric  acid  a£ls  with  great  violence  on  iron  ;  a  great  Prtpara- 
quantity  of  nitrous  gas  is  difengaged,  efpecially  when"°"- 
the  acid  is  a  little  diluted  with  water.  When  diluted 
acid  has  been  employed,  the  folution  is  of  a  yellowifhpropertief. 
green  colour,  and  when  it  is  expofed  to  the  air,  it  af- 
fumes  a  pale  colour,  in  confequence  of  the  nitrous  gas 
which  it  holds  in  folution,  combining  with  oxygen, 
and  being  converted  into  nitric  acid.  When  it  is  ex- 
pofed to  the  air,  or  concentrated  by  evaporation,  a  pre- 
cipitate of  the  red  oxide  of  iron  is  formed,  becaufe  it 
combines  with  another  portion  of  oxygen,  and  is  con- 
verted from  the  green  to  the  red  oxide.  By  means 
of  the  alkalies,  the  green  oxide  is  precipitated  from  this 
folution.  _    _  .         J92i 

Red  nitrate  of  iron. — This  is  the  fait  formed  with  prepara- 
nitric  acid  and  the  red  oxide  of  iron.     It  is  preparedtion. 
by  expofing  the  green  nitrate  of  iron  to  the  air,  which 
abforbing  oxygen^    is    con\'erted    into  the  red  nitrate. 
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Iron,  &c.  If  iron  be  diflolvcd  in  concentrated  nitric  acid,  the  iron 
'  V— —  Js  converted  into  the  red  oxide,  and  this  combining 
19^3  -with  the  undeconipofed  acid,  alfo  forms  the  red  nitrate 
Pfopcrties.  jjf  jj.Qjj_  'pjjg  Colution  of  this  fait,  ivliich  is  of  a  brown 
colour,  does  not  cryftallize  ;  when  it  is  evaporated,  it 
afTumes  the  form  of  jelly,  or  depofits  a  red  powder. 
WHien  this  fait  is  heated,  the  acid  is  driven  oil',  and  the 
red  oxide  remains  behind.  The  red  nitrate  of  iron  gives 
a  black  colour  with  the  infufion  of  galls,  and  a  blue 
precipitate  with  prulTiate  of  potafh,  from  which  it  ap- 
pears, that  the  iron  is  in  its  higheft  degree  of  o>:idatlon. 
This  has  been  fiilly  demonftrated  by  an  experiment  made 
by  Vauquelin.  Concentrated  nitric  acid  was  kept  for 
fome  months  on  black  oxide  of  iron,  without  any  appa- 
rent change.  The  nitric  acid,  however,  loft  its  acidity, 
and  acquired  a  neutral  tafte.  The  liquid  had  alTumed  a 
broivn  colour,  and  large  cryftals,  tranfparent  and  white, 
with  a  flight  tinge  of  violet  by  looking  through  them, 
were  formed.  The  cryftals  were  in  fquare  prifms,  ter- 
minated by  two-fided  ridges.  This  fait  was  extremely 
deliquefcent,  and  had  a  pungent  inky  tafte.  The  iolu- 
tion  in  water  becomes  red,  as  is  alfo  the  precipitate,  by 
means  of  ammonia  and  potalh,  Prufiiate  of  potafli  gives 
a  fine  blue  precipitate. 


4.  Muriate  of  Iron. 
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1.  When  iron  filings  are  expofed  to  muriatic  acid 
gas  they  foon  become  black,  and  are  converted  into 
the  ftate  of  red  oxide.     This  is  owing  to  the  decom- 

(^ate  of  gas.  pgfjtJon  of  the  water  which  the  gas  holds  in  folution. 
The  bulk  of  the  gas  is  increafed  by  the  addition  of  hy- 
drogen gas,  from  this  decompofition  of  water.  When 
the  whole  of  the  muriatic  acid  is  abforbed  by  the  iron 
in  the  ftate  of  oxide,  hydrogen  gas  only  remains  in 
the  veffel  in  which  the  procefs  has  been  condutled. 
When  a  little  water  is  added,  it  affumes  a  green  co- 
lour, having  combined  with  the  muriate  of  iron  in  the 
liquid  ftate. 

2.  Liquid   muriatic  acid  afts  upon  Iron  in  propor- 
^uid  ftate.   tion  to  its   degree   of  concentration,  and  the  action  is 

the  more  violent  as  it  is  lefs  concentrated.  An  effer- 
vefcence  takes  place,  with  the  difengagement  of  hydro- 
gen gas.  As  the  iron  is  oxidated  by  the  decompofition 
of  the  water,  it  is  diffblved  in  the  acid.  This  folution 
is  of  a  pale  yellowilh  colour,  and  of  a  ftrong  ftyptic 
tafte.  When  it  is  evaporated  to  the  confiftence  of  fy- 
rup,  it  forms,  on  cooling,  a  vifcid  mafs,  in  %vhich  are 
found  needle-fliaped,  deliquefcent  cryftals.  When  this 
folution  is  expofed  to  the  air,  or  ftronely  heated,  it  af- 
fumes a  brown  colour,  and  depofits  oxide  of  iron. 

Rei/  muriate  of  iron. — When  the  red  oxide  of  iron  is 
treated  with  muriatic  acid,  the  acid  diflblves  the  iron, 
and  forms  a  folution  of  a  deep  brown  colour.  During 
the  folution,  oxymuriatic  acid  is  formed  and  given  out, 
which  is  owing  to  the  cgmbination  of  a  portion  of  the 
oxygen  of  the  oxide  with  the  muriatic  acid.  The 
oxide  thus  deprived  of  a  portion  of  its  oxygen,  com- 
bines ^vith  the  muriatic  acid,  and  forms  red  muiiate  of 
iron.  When  this  folution  is  evaporated  to  drynefs,  it 
affords  a  yellow-coloured  mafs,  which  is  deliquefcent  in 
the  air.  This  fait  does  not  abforb  nitrous  gas,  and  it 
is  converted  into  muriate  of  iron  by  the  aflion  of  ful- 
phurated  hydrogen  gas.  When  it  is  precipitated  by 
the  alkalies,  the  oxide  is  not  farther  changed  by  ex- 
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pofure  to  the   air.      The  infiifion  of  nut  galls  gives  a   Iron,  Sec. 
black  colour,  and  the  prufliate  of  potafti  a  blue.  • 

J.  Hyperoxymuriate  of  Iron. 

This  fait  was  formed  by  Mr  Chencvix,  by  direding 
a  ftream  of  o.xymuriatic  acid  gas  into  water,  having 
red  oxide  of  iron  dilTufed  in  it ;  but  its  properties 
have  not  been  afcertained. 

6.  Fluate  of  Iron. 

Fluoric  acid  has  a  very  powerful  aftion  on  iron, 
which  is  owing  to  the  evolution  of  hydrogen  gas,  and 
the  decompofition  of  water.  The  iron  is  oxidated, 
and  dilfolves  in  the  acid,  forming  a  fluate  of  iron. 
The  folution  has  a  ftyptic,  metallic  tafte,  does  not 
afford  cryftals  by  evaporation,  but  affumes  a  gelatinous 
form.  Evaporated  to  drynefs,  it  becomes  hard  and 
folid  ;  and  when  ftrongly  heated,  the  acid  is  driven 
off,  and  there  remains  behind  the  red  oxide  01  iron, 
fo  that  this  fait  is  the  red  fluate  of  iron.  The  red 
oxide  of  iron  is  alfo  foluble  in  fluoric  acid,  and  com- 
municates to  it,  according  to  Scheele,  an  aluminous 
tafte.  The  fluate  of  iron  is  decompofed  Xf-j  fulphuric 
acid,  and  is  precipitated  by  the  alkalies  and  the 
earths. 

7.  Borate  of  Iron. 

Boracic  acid  promotes  the  oxidation  of  iron  by  wa- 
ter very  flowly.  The  borate  of  iron  may  be  obtained 
by  precipitating  the  fulphate  of  iron  by  means  of  the 
borate  of  foda,  or  borax.  The  borate  of  foda  is  pre- 
cipitated in  the  form  of  a  whitifli  powder.  It  is  infolu- 
ble  in  water,  but  its  other  properties  have  not  been  af- 
certained. 


8.  Phofphate  of  Iron. 
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Phofphoric  acid  combines  very  flowly  with  iroti,  p^^^^j_ 
but  after  the  oxidation  of  the  metal  has  taken  place,  tlon. 
it  forms  with  its  oxide  an  infoluble  fait.  The  phof- 
phate of  iron  may  be  prepared  by  adding  a  folution  of 
an  alkaline  phofphate  to  a  folution  of  fulphate  or  nitrate 
of  iron.  The  alkali  leaves  the  phofphoric  acid,  and  com- 
bines ^vith  the  fulphuric  or  nitric  ;  while  the  phofphoric 
acid  combines  with  the  iron,  and  forms  a  phofphate  of 
iron,  which  is  in  the  ftate  of  white  precipitate.  Phoi- 
phoric  acid  combines  with  both  oxides  of  iron,  and 
conftltutes  either  a  green  or  a  red  phofphate.  The 
red  phofphate  pf  iron  may  be  obtained  by  precipitat- 
ing the  red  muiiate  of  iron  in  folution,  by  means  of 
phofphate  of  potafli  or  foda  •,  and  when  this  latter  fait 
is  treated  with  pure  fixed  alkalies,  a  brownlfli  red 
powder  is  precipitated,  which  is  the  red  phofphate  of 
iron  with  excefs  of  bafe.  It  is  nearly  infoluble  in 
acids  and  in  water,  but  is  foluble  in  the  ferum  of 
blood  and  the  white  of  an  egg,  communicating  to  ,jjg 
them  a  broivn  colour.  This  fait  e.xifts  in  the  blood  Colours  ide 
of  animals,  and  to  it  the  red  colour  of  the  blood  is  blood. 
owing. 

p.  Carbonate  of  Iron. 

Carbonic  acid  combines  readily  ivith  the  oxide  of 
iron.  This  is  the  cafe  when  iron  rufts  in  the  air  ;  for 
in  proportion  as  the  oxidation  of  the  iron  is  effected, 
it  combines  with  the  carbonic  acid^of  the  atmofphere, 

and 
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Tron,  Stc.  and  foftns  a  carbonate  of  iron.  This  acid  diffolved  in 
^"^  water,  when  brought  in  contaft  with  iron,  afts  upon 
it  flowly  ;  and  there  is  difengaged,  but  without  effer- 
velcence,  a  perceptible  odour  of  hydrogen  gas,  and 
the  ^vater  acquires  in  the  courfe  of  a  few  hours,  an 
aftringent  taile.  When  this  folution  is  expofed  to  the 
air,  as  Bergman  obferved,  it  becomes  covered  with  an 
iridefcent  pellicle,  and  is  decompofed  by  lime  and  the 
alkalies.  But  the  alkaline  carbonates  have  no  fuch  ef- 
'  feft.     This  folution  of  the  carbonate  of  iron  converts 

the  fyrup  of  violets  to  a  green  colour.  Wlien  it  is 
evaporated,  it  depofits  the  fait  in  the  form  of  a  red- 
difli  ochre.  It  is  this  carbonate  of  iron  which  exifts 
in  mineral  waters,  to  which,  for  this  reafon,  the  name 
oi  chalybeate  lias  been  given  to  waters.  Rull  is  a  car- 
bonate of  iron,  mixed  with  the  oxide.  Fourcroy 
found  by  diltilling  it,  that  it  yielded  carbonic  acid 
gas,  and  a  little  water,  and  there  remained  black  oxide 
of  iron  j  and  dirtilled  \vith  muriate  of  ammonia,  it  af- 
forded carbonate  of  ammonia.  The  component  parts  of 
this  carbonate,  according  to  Bergman,  are 
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Red  Arfeniate  of  Iron. — This  fait  is  prepared,  either  Iroii  S'c- 
by  boiling  arfeniate  of  iron  in  nitric  acid,  or  by  adding         * 
arfeniate   of  ammonia  to  a  folution  of  red  fulphate  of 
iron.     It  is  compofed  of 
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10.  Arfeniate  of  Iron. 

1.  When  iron  is  digefted  with  arfenic  acid,  it  is 
diffolved,  and  towards  the  end  of  the  procefs  the  folu- 
tion affumes  the  form  of  a  jelly.  But  if  it  be  con- 
duced in  a  clofe  veffel,  no  coagulation  takes  place. 
By  expofing  it  to  the  open  air  for  fome  hours,  the  fur- 
face  becomes  fo  folid,  that  the  veiTel  may  be  inverted 
without  any  part  of  it  dropping  out.  The  folution  which 
has  not  been  expofed  to  the  air,  affords  a  precipitate 
Tvith  potaih,  of  a  greenilh-gray  colour,  from  which 
there  is  difengaged  by  heat,  arfenious  acid,  and  there 
remains  behind  a  red  oxide  of  iron.  One  part  of 
iron-filings  diftilled  with  four  of  concrete  arfenic  acid, 
fwell  up  and  inflame  ;  the  metallic  acid  is  fublimed,  and 
brown  fpots  appear  on  the  fides  of  the  retort.  From 
this  experiment  it  appears,  that  the  iron  has  carried  off 
the  oxygen  from  the  acid. 

2.  Arfenic  acid  does  not  precipitate  iron  from  its 
folutions,  but  the  arfeniates  or  arfenites  form  a  very  fo- 
luble  precipitate,  ^vhich  becomes  yellow  or  red  in  con- 
taft  with  the  air.  This  precipitate,  which  is  fufible  at 
a  high  temperature,  exhales  the  odour  of  arfenic  when 
it  is  melted,  is  converted  into  black  fcoriae  when  it  is 
treated  \vith  charcoal,  gives  out  a  confiderable  quan- 
tity of  arfenic,  and  is  reduced  to  the  ftate  of  black 
oxide  of  iron. 

Arfenic  acid  combines  ivith  both  the  oxides  of 
The  green  arfeniate  of  iron  may  be  obtained 
by  adding  a  folution  of  arfeniate  of  ammonia  to  a  fo- 
lution of  fulphite  of  iron.  The  arfeniate  preciiitates  in 
the  form  of  powder  which  is  infoluble  in  water.  The 
component    parts   of  this  fait,  according  to  Chenevix, 
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Both  thefe  falts  have  been  found  native. 

1 1.  Tungftate  of  Iron. 

Tungftic  acid  liiis  no  great  effeft  on  iron  in  the 
cold,  iron  immerfed  in  a  folution  of  this  acid  in  mu- 
riatic acid,  commimicates  to  it  a  beautiful  blue  co- 
lour, wliich  is  owing  to  the  decompofition  of  the  tung- 
ftic  acid,  and  to  its  redudlion  to  the  metallic  ftate  by 
means  of  the  iron.  Timgftic  acid  precipitates  from 
the  folution  of  iron  in  fulphuric  acid,  tungilate  of  iron. 
Tungllate  of  iron  exills  native  under  the  name  of 
wolfram. 

I  2.  Molybdate  of  Iron. 

The  alkaline  molybdates  whicli  are  foluble,  preci- 
pitate iron  from  its  folution  in  acids,  of  a  brown  co- 
lour. 


13' 


Chromate  of  Iron. 


If  chromic  acid,  combined  with  an  alkali,  be  added 
to  a  folution  of  the  red  fulphate  oi  iron,  a  precipitate 
is  immediately  formed,  of  a  brown  colour  ;  but  if  an 
alkaline  chromate  be  added  to  the  green  fulphate  of 
iron,  the  precipitate  is  green,  becaufe  the  chromic 
acid  is  deprived  of  a  portion  of  its  oxygen,  and  is 
converted  to  the  ftate  of  green  oxide  *. 

1 4.  Columbate  of  Iron. 

The  columbate  of  iron  is  found  native,  and  from  P.  ^'7 
the  only  fpecimen  which  has  yet  been  difcovered,  Mr 
Hatchet  extrafled  a  new  metal,  which  has  been  de- 
fcribed  under  the  name  of  columbium.  It  is  of  a 
dark-browniih  gray  colour,  has  a  vitreous  lullre,  and 
a  lamellated  ftrufture.  According  to  Mr  Hatchet,  it 
is  compofed  of 
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1 5.  Acetate  of  Iron. 

T.  Acetic  acid  diffolves  iron  with  effervefcence,p^pp^^g_ 
with  the  evolution  of  hydrogen  gas.  The  liquid  af-tion. 
fumes  a  reddilli-brown  colour,  and  by  evaporation  be- 
comes a  gelatinous  mafs,  in  which  are  found  long 
brown  cryftals.  This  fait  has  a  fweetifh  ftyptic  tafte. 
It  is  decompofed  by  heat,  and  is  deliquefcent  in  the 
air.  When  it  is  heated  till  it  no  longer  gives  out  the 
odour  of  vinegar,  it  lets  fall  a  yellowifti  oxide,  which 
is  eafily  reduced,  and  is  attracted  ty  the  magnet. 
The  alkalies  feparate  the  iron  nearly  in  the  ftate  of 
black  oxide.  This  folution  affords  a  black  precipitate 
with  the  infufion  of  nut-galls,  and  a  blue  with  the  al- 
kaline pruffiates. 

2.  The 
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Iron,  &c.  2.  The  folution  of  tliis  fait  ii  prepared  in  the  large 
way  with  old  iron,  and  vinegar  obtained  from  grain 
,or  molalTes.  They  are  expoied  to  the  air  in  large  vtf- 
{eh,  and  as  the  fermentation  of  the  liquid  goes  on,  it 
is  converted  into  acetic  acid,  the  iron  is  oxidated,  and 
diiVolvcd  by  the  acid.  This  I'olutiun  is  employed  in 
dyeing  and  calico-printing. 

Green  acetate  of  iron. — This  fait  has  be^n  formed 
by  dillolving  fulphuret  of  iron  in  acetic  acid.  It  af- 
fords cryflals  by  evaporation,  in  the  form  of  prifms, 
and  of  a  green  colour.  The  tafte  is  iU'ptlc  and  Ivveet- 
ifti.  It  gives  a  white  precipitate  ivith  the  alkaline 
pruffiates,  and  no  change  is  effetfted  by  the  infulion  of 
galls.  When  the  folution  of  this  lalt  is  expofed  to  the 
air,  it  very  readily  abforbs  oxygen,  and  is  converted 
into  red  acetate  of  iron  *. 
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I  8.  Oxalate  of  Iron. 

Oxalic  acid  produces  a  violent  aftion  on  iron,  with 
the  evolution  of  hydrogen  gas.  This  folution  has  a  very 
ftyptic  tafte,  and  forms  by  evaporation  prifmatic  cry- 
flals of  a  greenilh  yellow  colour.  When  this  folutioTi  is 
expofed  to  the  air,  or  when  it  is  heated,  it  alTumes  a 
red  colour,  which  is  owing  to  the  abforption  of  oxy- 
gen, and  its  converfion  into  red  oxalate.  The  oxalate 
of  Iron  is  compofed  of 

Acid,  5j 

Oxide,  45 


Red  oxalate  of  iron. — Oxalic  acid  precipitates  the 
red  oxide  of  iron  from  its  folution  in  fulphuric  acid, 
and  forms  an  oxalate  of  iron  of  a  fine  red  colour. 
The  red  oxalate  of  iron  does  not  cryftallize,  and  has 
little  folubility  in  water.  This  has  been  propofed  to 
be  employed  as  a  pigment.  None  of  the  acids  dillblve 
the  oxides  of  iron  more  readily  than  oxalic  acid,  and 
ffpecially  the  gallate  of  iron.  On  this  account  it  an- 
Iwers  well  for  removing  fpots  of  ink,  for  which  pur- 
pofe  alio  the  acidulous  oxalate  of  potalh,  or  fait  of  for- 
rel,  is  alfo  employed. 

17.  Tartrate  of  Iron. 

1.  Tartaric  acid  diffolves  iron  with  elfervefcence, 
and  the  evolution  of  hydrogen  gas.  The  folution  be- 
comes of  a  red  colour,  and  affumes  the  form  of  a  ge- 
latinous mafs,  but  does  not  cryftallize.  This  is  the 
red  tartrate  of  iron. 

2.  But  (vhen  tartaric  acid  is  added  to  the  folution 
of  fulphate  of  iron,  and  heat  applied,  a  precipitate  is 
foi-med,  which  is  not  very  foluble,  but  affords  lamel- 
lated  cryftals.  This  is  the  compound  of  tartaric  acid 
with  the  green  oxide  of  iron,  for  it  does  not  form  a 
precipitate  with  the  alkaline  prufllates,  without  the 
addition  of  nitric  acid. 

18.  Tartrate  of  Potafh  and  Iron.  ^ 

This  triple  fait,  which  was  formerly  called  cltaly- 
leiited  tartar,  and  tartarifed  tinBure  of  Mars,  is  pre- 
pared by  forming  into  a  pafte  with  water,  fix  parts  of 
iron  filings  with  16  of  tartar  in  powder.  The  mix- 
ture is  left  at  reft  for  24  hours  -,  and  being  diluted 
with  192  parts  of  water,  is  boiled  for  two  hours,  when 
cryftals  are  depofited  of  tartrate  of  potafli  and  iron. 


19.  Citrate  of  Iron. 

Citric  acid  afts  upon  iron  with  efFervefccnce,  occa- 
fioned  by  the  emilTion  of  liydrogen  gas.  The  folution 
becomes  of  a  brown  colour ;  it  depofits,  by  fpontane- 
ous  evaporation,  fmall  cryftals  of  citrate  of  iron.  By 
c\aporating  with  heat,  it  becomes  black  as  ink,  and 
duclile  while  it  is  hot,  but  falls  tci  powder,  and  be- 
comes very  black,  when  it  is  cold.  This  fall  has  a  ve- 
ry aftringent  tafte,  and  is  very  foluble  In  water.  It  is 
compofed  of 
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The  cryftals  which  were  obtained  by  fpontaneous  eva- 
poration, were  probably  the  green  citrate  ;  and  the 
black  mafs  by  the  aftion  of  heat,  is  probably  convert- 
ed into  the  red  citrate  of  iron. 

20.  Malate  of  Iron. 

Malic  acid  gives  a  brown  folution  by  its  a£l!on  on 
iron,  but  it  does  not  cryftallize. 

21.  Gallate  of  Iron. 

It  has  frequently   been  mentioned.  In  defcrlbing  th«  Gallic  acij 
falts   of  iron,  that  the  infufion  of  nut-galls,  or  gallic  gives  a 
acid,    produces  no    precipitate    or    change  of    colour,  b'^ck  co- 
ivhen  it   is  added  to  falts  of  iron  in  folution,  of  \vhich  '**"  j  °"M 
the    black    ©r    green  oxide  conftitutes  the    bafe  ;  butfejojidg 
^vhen  the  acid  is  added  to  a  folution  of  a  fait  of  iron, 
having  the  red   oxide  for  its  bafe,  a  black  precipitate 
is  immediately    formed.      From    this    it   appears,  that 
the  black    precipitate  can  only  be  obta^ed  from  the 
red  oxide  of  iron,  or  It  Is  the  gallate  of  iron  in  the       ,„,. 
higheft  degree  of  oxidation.    Writing  ink  Is  a  compound  (nk. 
of  the  folution  of  gallate  of  Iron  and  the  tanning  prin- 
ciple.    The  Important  qualities  of  good  ink  are,  that 
it  fliall  be  durable,  and  have  a  black  colour.      On  this 
fubjeft   Profeftbr  Robifon  obferves,  in  his  Notes  on  Dr 
Black's  Le6lurcs,  that  "  the  great  art  in  ink-making 
is  to  have  a  luperabundance  of  aftringent  matter  to  coun- 
teraft  the  difpofition  of  the  iron  to  a  farther  calcina- 
tion, wliich  renders  the  ink  bro^vn.       It  ^^■ould  be  a 
great  Improvement  In  the  manufaiSlurettef  writing  pa- 
per. If    fome  aftringent  matter  could    be    Introduced. 
A  little  ardent  fpirits  effeftually  prevents  the  fpoiling 
of  ink  by  keeping,  but  makes  it  fink  and  fpread. 

A  good  Proportion  for  Writing-ink. 

Rafped  logwood,  i  o  ounces ; 
Beft  gall-nuts  in  coarfe  powder,  3  ounces ; 
Gum  arable  in  powder,  2  ounces  j 
Green  vitriol,  I  ounce  ; 
Rain  water,  2  quarts  ; 
Cloves  In  coarle  powder,  I  drachm. 
Boil  the  ivater  \vith    the    logivood    and    gum  to  one 
half  J  ftrain  the  hot  decofllon  into  a  glazed  veffelj 
add    the  'galls  and    cloves ;  mix  and    cover    it  up. 
When    nearly  cold,  add  the  green  vitriol,  and  lllr 
It  repeatedly.       After  fome  days,    decant  or  ftrain 
the  ink  into  a  bottle,  to  be  kept  clofe  corked  in  z^^i"'*'^. 
dark  place  *. 


Ink 


p.  481. 
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Iron,  &c.  Ink  is  fometinies  of  a  veiy  pale  coleur  ivlien  firft 
■i/"  ""'ufed,  but  becomes  black  by  expofure  to  the  air.  This 
1938  is  owing  to  the  abforption  of  oxygen.  The  green 
Reafoii  of  vitriol  or  fulphate  of  iron,  which  is  employed  in  making 
kik,  has  not  its  bafe  fully  faturated  uith  oxygen,  or  is 
not  in  the  ftate  of  red  oxide.  It  is  the  converfion  of 
the  green  into  the  red  oxide,  which  takes  place  when  it  is 
expoled  to  the  air.  The  ufe  of  gum  in  tlie  compoiition 
of  ink  is  to  prevent  the  precipitation  of  the  black  par- 
ticles, and  alfo,  it  is  fuppofed,  to  aft  as  a  varnilh,  to 
defend  it  from  the  air,  which  might  gi\  e  it  a  brown  co- 
lour by  farther  oxidation. 

2  2.  Benzoate  of  Iron. 

"■  Benzoic  acid  readily  difl'olves  the  oxide  of  iron,  and 
forms  with  it  yellov\ilh  cryllals,  which  are  fweet  to  the 
taftc,  efflorefce  in  the  air,  and  are  foluble  in  water  and 
in  alcohol.  Gallic  acid  produces  a  black  precipitate, 
and  the  prufliates  give  a  blue.  It  is  decompofed  by 
the  alkalies,  and  by  the  carbonates  of  lime  and  barytes. 
«  Ann.  Jt     Xhe  acid  is  driven  ofF  by  heat  *. 

Citim.  is. 

P-  3'*-  23.  Succinate  of  Iron. 

Succinic  acid  combines  with  the  oxide  of  iron  •,  and 
the  folution,  by  evaporation,  affords  fmall  radiated  cry- 
ftals,  which  are  tranfparent  and  of  a  brown  colour. 
This  fait  is  infoluble  in  water.  It  may  be  formed  by 
adding  an  alkaline  fuccinate  to  the  folutions  of  iron  in 
acids. 

24.   Suberate  of  Iron. 

Suberic  acid  decompofes   the   fulphate  of  iron,  and 
■f- 7iiV.  xxiii.  produces  a  deep  yellow  colour  f. 
p.  4S. 

*      25.  Mellate  of  Iron. 

Mellitic  acid  produces  a   copious  precipitate  of   an 
Ifabella-yello^v  colour,    in  the  folution  of   iron  in  ni- 
tric acid.     This  precipitate  is  readily  diffolved  in  mu- 
}  Klafrctb,  riatic  acid  If., 

^Jf'y't  ■'•  ^     T      n  r  T 

p_,Q,_  20.  Lactate  01  Iron. 

ranj .  Laftic  acid  combines  with  iron,  and  forms  with  it  a 

fait  which  does  not  cryftallize.     The  folution  is  of  a 
brown  colour. 

27.  Prufliate  of  Iron. 

I.  Pruflic  acid  combines  with  both  the  oxides  of 
iron.  WTaen  the  pruffiate  of  potaQi  is  added  to  a  fo- 
lution of  the  green  fulphate  or  muriate  of  iron,  a  white 
precipitate  is  obtained.  This  fhews,  as  has  been  al- 
ready obferved,  that  the  bafe  of  thefe  falts  is  in  its 
loweft  degree  of  oxidation.  It  is  in  the  llate  of  green 
or  black  oxide.  But  if  the  pruffiate  of  potaili  be  pour- 
ed into  a  folution  of  the  red  fulphate  of  iron,  a  fine  blue 
precipitate  is  formed,  which  is  Pruffian  blue,  or  a  pruf- 
liate of  iron  in  the  ftate  of  red  oxide. 
PrulTian  2.  When  the  white  precipitate  of  iron  is  expofed  to 

bliif.  the  air,  it  gradually  abforbs  oxygen,  and  is  converted 

into  the  blue  pruffiate,  or  Pruffian  blue.  On  the  other 
hand,  the  blue  pruffiate  may  be  converted  into  the 
white,  by  preferving  it  in  a  clofe  veifel,  with  plates  of 
iron  or  tin.  The  metallic  fubflance  deprives  the  iron 
of  part  of  its  oxygen,  and  makes  it  pafs  to  the  ftate  of 
green  oxide  •,  in  which  ftate,  combined  with  pruffic 
jicid,  it  is  colourlefs.  Sulphurated  hydrogen  gas  pro- 
l 


duces    a    fimilar    effeft,  by  depriving    the    iron   of  its  Iron.&.*. 
oxygen.       Nitric  and  oxymuriatic    acids    convert    the         "        ' 
wliite  pruffiate   into  blue,  by  giving  up  their  oxygen, 
which    combines    with  the    iron,    and  forms    the    red 
oxide. 

II.  Aflion  of  the  Alkalies,  &c.  on  Iron. 

1940 

1.  Iron,  in  the  metallic  ftate,  has  a  very  feeble  ac-  Alkalies, 
tion  on  the  alkalies  and  earths.      The  alkalies,  in  their 

pure  and  concentrated  ftate,  promote  the  decorapofi- 
tion  of  water  by  means  of  iron.  Hydrogen  gas  is  dil- 
engaged,  and  the  metal  is  converted  into  the  ftate  of 
black  oxide,  or  marital  etluops ;  but  there  feems  to  be 
no  perceptible  lolutlon  of  the  oxide  of  iron,  which  is 
thus  formed  in  the  liquid  alkalies.  1941 

2.  The  bro\\'n  oxides  of  iron  readily  combine  withEartlis. 
the  earths  fulpended  in  water.  This  combination  has 
been  long  employed  on  account  of  its  properties  of  af- 
fuming  a  great  degree  of  folidity  and  hardnefs,  as  a 
cement,  and  efpecially  as  a  cement  or  mortar  to  be 
employed  under  water.      Hence  volcanic  produftions, 

as  pouz.%rj/ana  earths,  which  contain  a  confiderable  pro- 
portion of  oxide  of  iron,  are  often  employed  for  this 
purpofe.  The  oxide  of  iron  combines  alio  with  the 
earths  by  means  of  fulion,  and  communicates  to  them 
various  (hades  of  colour,  according  to  the  degree  of 
oxidation,  and  the  proportion  of  oxide  employed.  In 
this  ftate  it  is  ufed  in  the  fabrication  of  enamels  and 
coloured  glafs.  1941 

3.  The  alkaline  fulphates  are  decompofed   by  ironSLilphates- 
at  a  high  temperature.     The  iron  deprives  the  fulphu- 

ric  acid  of  its  oxygen,  and  reduces  it  to  the  ftate  of 
fulphur.  Fourcroy  heated  for  an  hour  in  a  covered 
crucible,  one  part  of  fulphate  of  potafh,  with  two  of 
iron  filings.  He  obtained  a  kind  of  granulated  fcoria, 
which  had  fwelled  up,  and  was  of  a  deep  green  on  the 
furface.  It  was  extremely  hard,  and  exhibited  in  fome 
of  the  internal  ca^aties,  Ihining  fix-fided  plates  of  black 
oxide  of  iron.  It  had  a  hot,  acrid  tafte.  When  redu- 
ced to  powder,  it  exhaled  the  fetid  odour  of  fulphura- 
ted  hydrogen  gas.  It  was  not  deliquefcent  in  the  air ; 
and  diluted  with  10  parts  of  water,  it  was  of  a  deep 
green  colour.  This  was  a  folution  of  hydrolulphuret 
of  potaih,  holding  a  fmall  quantity  of  iron  in  folu- 
tion. Sulphur  was  precipitated  by  the  addition  of 
acids,  with  the  evolution  of  fulphurated ,  hydrogen 
gas. 

4.  The  nitrates  are  alfo  decompofed  by  means  of  iron  Nitrated' 
heated  to  rednefs.     Two  or   three   parts  of  nitre,  with 

one  of  clean  iron  filings,  well  triturated  together,  and 
projected  into  a  red-hot  crucible,  give  out  at  each  pro- 
jedlion  a  great  number  of  vivid  fparks.  After  the  de- 
tonation, a  half  fufed  mafs  remains,  of  a  reddllh  yellow 
colour,  which,  by  wafliing  with  water,  affords  pure  pot- 
aih, and  there  remains  an  oxide  of  iron  in  its  higheft  de- 
gree of  oxidation.  Steel  alfo  detonates  ivith  nitre,  and 
gives  out  a  very  brilliant  red  flame.  Thefe  mixtures 
are  employed  in  artificial  fireworks. 

5.  Some  of  the  muriates  are  alfo  decompofed  byjyj^  '^^^ 
iron.  The  experiment  of  Scheele  in  w'hich  the  muri- 
ate of  foda  was  decompofed  by  means  of  iron,  has  al- 
ready been  mentioned.  The  muriate  of  ammonia  is 
readily  decompofed  by  iron  with  the  affiftance  of  heat. 
Hydrogen  and  amraoniacal  gafes  are  difengaged.  A 
preparation  formerly  knoHn   by   the   name  of  mariiaJ 

ammoniacal 
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ammoniacal flowers,  was  made  with  16  parts  of  muriate 
'  of  ammonia  and  one  of  iron  filings.  This  mixture  is 
fublimed  in  two  earthen  veffels,  the  one  being  inverted 
over  the  other.  A  fmall  quantity  of  the  muriate  of  am- 
monia only  is  decompofed,  and  the  fait  aflumes  a  yel- 
lowilh  colour,  with  a  fmall  portion  of  muriate  of  iron. 
The  muriate  of  ammonia  is  alfo  decompofed  by  tritu- 
rating the  red  oxide  of  iron  with  this  fait.  Am- 
monia is  difengaged,  and  the  oxide  combines  with  the 
acid. 

6.  Hyperoxymuriate  of  potafh  produces  a  violent  de- 
tonation with  iron.  Two  parts  of  this  fait  with  one  of 
iron  filings,  detonate  flrongly,  and  with  a  vivid  red  tlame, 
by  perculTion,  or  even  by  fudden  prelTure,  or  by  being 
brought  in  contaft  with  a  burning  body. 

7.  There  is  no  aftion  between  the  fluates,  borates, 
pliofphates,  or  the  carbonates,  and  iron,  in  the  cold. 

III.  Alloys. 

1.  Iron  combines  with  arfenic  by  fufion,  forming  a 
brittle  alloy  of  a  white  colour,  analogous  to  the  native 
compound  of  arfenic  and  iron,  known  by  the  name  of 
ntifpichel.  I.tis  more  fufible  than  iron,  and  is  therefore 
employed,  on  account  of  its  luftre  and  fine  poUlh,  for 
different  purpofes  to  which  iron  is  not  applicable. 

2.  The  alloys  of  iron  Avith  tungften,  molybdena, 
chromium,  columbium,  titanium,  and  uranium,  are 
fcarcely  known.  With  titanium  iron  affords  an  alloy 
of  a  gray  colour,  which  is  extremely  infufible. 

3.  The  alloy  of  iron  and  cobalt  poffeffes  fome  of 
the  properties  of  fteel.  It  is  extremely  hard,  its 
texture  is  fine-grained,  and  it  is  attrafted  by  the 
magnet. 

4.  Iron  combines  with  nickel,  and  the  affinity  be- 
tween thefe  metals  is  fo  ftrong,  that  it  is  extremely 
difficult  to  deprive  nickel  entirely  of  iron. 

5.  Manganefe  is  frequently  found  in  combination 
with  iron,  to  which  it  communicates  a  white  colour, 
and  renders  it  brittle. 

6.  Bifmuth  forms  a  brittle  alloy  with  iron.  It  is 
attrafted  by  the  magnet,  even  when  the  proportion  of 
bifmuth  amounts  to  three-fourths  of  the  whole.  Twenty 
parts  of  iron  and  one  of  bifmuth,  were  broken  by  a 
weight  of  1 5 lib.  but  four  parts  of  iron  and  three  of 
bifmuth  only  fupported  351b.  Thefe  were  the  ex- 
periments of  Mufchenbroeck.  Gellert  has  obferved, 
that  the  alloy  of  iron  and  bifmuth  has  an  inferior  fpeci- 
fic  gravity  to  the  mean. 

7.  Iron  combines  readily  with  antimony  by  fufion. 
An  alloy  of  equal  parts  of  thefe  metals  is  not  attracted 
by  the  magnet,  has  no  duftility,  and  fcarcely  any  mal- 
leability. This  alloy  %vas  formerly  called  martial  re- 
gulus.  It  is  brittle  and  hard,  and  has  a  lefs  fpecific 
gravity  than  the  mean.  Iron  has  a  ftronger  affinity  for 
fulphur  than  for  antimony,  for  when  the  fulphuret  of 
antimony  is  heated  with  iron,  it  is  decompofed,  and  tlie 
iron  combines  with  the  fulphur. 

8.  Iron,  it  has  been  long  fuppofed,  has  no  a£lion  on 
mercury ;  but  by  triturating  together  the  amalgam  of 
zinc  and  mercury  with  iron  filings,  and  by  adding  to 
the  mixture  a  folution  of  iron  in  muriatic  acid,  and  af- 
terwards by  kneading  this  mixture  and  heating  it,  Mr 
Aikin  obtained  an  amalgam  of  iron  and  mercury, 
having  the  metallic  luftre  *. 

o.  Zinc  forms  an  alloy  with  iron,  but  combines  with 
Voi.  V.  P»rt  II. 
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it  in  very  fmall   proportion.     It  has  been  obferved  that  Iron.  Stc.^ 
zinc  may  be  apphed  to  the  furface  of  iron  by   fufion,         • 
fo  as  to  defend  it  from  the  aftion  of  the  air,  and  thus  to 
prevent  It  from  railing.  1954 

10.  Iron  combines  with  difficulty  with  tin.  Berg- Tin. 
man  made  a  number  of  experiments  on  the  alloy  of  iron 
and  tin.  He  put  a  quantity  of  tin  into  a  crucible,  and 
covered  it  with  iron  filings.  The  crucible  was  then  filled 
with  charcoal,  and  clofcly  covered.  He  expofed  the 
apparatus  to  the  heat  of  a  forge  for  half  an  hour,  and 
he  always  obtained  two  difiinft  alloys,  corrcfpond- 
ing  to  the  weight  of  the  metals  which  he  had  em- 
ployed. 

The  one  was  iron  combined  ivlth  a  fmall  quantity 
of  tin,  and  the  other  tin  united  to  a  fmall  portion  ot 
iron.  Tin  alloyed  with  Vt  of  iron  was  very  malleable, 
might  be  cut  with  a  knife,  had  loft  a  little  of  its  luftre, 
and  was  a  little  harder.  With  the  fufible  phofphates 
it  gave  a  brown  glafs,  which  was  lefs  fufible  ;  and  by 
the  addition  of  nitric  acid,  it  became  black,  and  there 
was  feparated  an  infoluble  powder.  Iron  combined 
with  half  its  weight  of  tin,  exhibits  fome  of  the  pro- 
perties of  the  latter.  It  is  ftightly  malleable,  cannot 
be  cut  with  a  knife,  unites  with  difticulty  with  mer- 
cury and  with  the  phofphates,  and  in  fufion  with  the 
latter,  gives  out  brilliant  fparks,  which  do  not  appear 
from  the  iron  or  tin  alone.  This  inflammation  is  llill 
more  brilliant  when  the  quantity  of   tin    is  increafed 

to  tVo-  .     .  .      ms 

Tin  combines  with  iron,  and  adheres  ftrongly  to  itsTinplate. 
furface,  forming  a  thin  covering.  This  is  one  of  the 
moft  ufeful  combinations  of  tin,  for  it  renders  the  iron 
fit  for  a  great  many  valuable  purpofes,  for  which, 
otherwife,  on  account  of  its  ftrong  tendency  to  oxida- 
tion or  rufting,  it  would  be  totally  Inapplicable.  This 
is  ^vell  kno^vn  by  the  name  of  tinp/ate,  or  lu/tite  iron.  1956 
The  procefs  of  tinning  iron  is  the  following:  The  Pro  T$  of 
plates  of  iron  being  reduced  to  the  proper  thicknefs,*'""'°S- 
are  cleaned  by  means  of  a  weak  acid.  For  this  pur- 
pofe  the  furface  is  firft  cleaned  with  fand,  to  remove  any 
ruft  that  may  have  formed.  They  are  then  immerfed 
in  water  acidulated  with  a  fmall  quantity  of  iulphuric 
acid,  in  which  they  are  kept  for  24  hours,  and  00- 
cafionally  agitated.  They  are  then  well  rubbed  ivith 
cloths,  that  the  furface  may  be  perfeftly  clean.  The 
tin  is  fufed  in  a  pot,  the  furface  of  ^vhlch  is  covered 
with  an  oily  or  reiinous  matter,  to  prevent  its  oxidation. 
The  plates  of  iron  are  then  jmmerfed  In  the  melted 
tin,  and  are  either  moved  about  in  the  liquid  metal,  or 
are  dipped  feveral  different  times.  They  are  then 
taken  out,  and  rubbed  with  faw-duft  or  bran,  to  remove 
the  impurities  from  the  furface. 

It  is  fald  by  fome  chemical  ^vriters,  that  the  tin  not 
only  covers  the  furface,  but  penetrates  the  iron  complete- 
ly, lb  as  to  give  the  whole  a  white  colour.  This  feems 
to  be  quite  a  mlftake,  which  may  be  very  eaiily  proved 
by  the  teft  of  experiment.  If  the  furface  of  a  piece 
of  tin-plate  be  fcraped  with  a  knife,  the  metallic  par- 
ticles which  are  at  firft  feparated,  are  not  attracted  by 
the  magnet.  As  the  procefs  is  continued,  fome  of  the 
particles  are  magnetic,  which  fliews  that  they  are  par- 
ticles of  iron,  fcraped  off,  after  the  coating  of  tin  is 
feparated,  and  this  coating  may  be  fo  completely  re- 
moved, that  th«  whole  of  the  particles  are  attrafted  by 
the  magnet.  This  perhaps,  it  may  be  faid,  would 
.4  ^  take 
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Copper,  &c.  take   place,  even  though  the  Iron  were    alloyed  with 

•         a  certain  proportion   of  tin  ;  but  when  the  coating  of 

tin  is  entirely  removed,  and  the  iron  is  moiftened,  it 

is  foon  covered  with    ruft,    in   the   fame  vray   as  if  it 

never  had  been  combined  with  a  particle  of  tin. 

II.  Guyton  has  fhewn,  that  an  alloy  may  be  form- 
ed of  iron  and  lead,  which  it  was  formerly  fuppofed 
could  not  be  efiedled.  By  melting  together  equal 
parts  of  lead  and  filings  of  iron,  he  obtained  two  fe- 
parate  metallic  buttons,  of  which  the  lead  occupied 
the  lower  part  of  the  crucible,  and  the  iron  the  upper 
part.  When  thefe  were  fubjefted  to  the  tell  of  ex- 
periment, it  appeared  that  the  lead  contained  a  fmall 
proportion  of  iron,  and  the  iron  a  fmall  proportion  of 
lead  *. 

The  ufes  of  iron  are  extremely  numerous  and  im- 
portant, but  they  are  fo  well  known,  that  it  is  alto- 
gether unnecefTary  to  enumerate  them. 


*  jinn.  Ji 
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I.  Copper  feems  to  have  been  known  in  the  re- 
moteft  periods  of  antiquity.  It  is  among  the  firft  me- 
tals which  was  employed  by  the  early  nations  of  the 
world  5  and  indeed  this  might  have  been  expefted,  as 
it  is  not  one  of  the  fcarce  metals,  is  eaiily  extraft- 
ed  from  its  ores,  and  not  difficult  to  work.  The 
Egyptians  applied  it  to  a  great  variety  of  ufes,  as  it 
appears  from  the  earlieil  period  of  their  hiftory.  The 
Greeks  were  acquainted  v\ith  the  mode  of  working 
copper,  and  employed  it  in  many  of  the  arts.  It  was 
the  bafis  of  the  celebrated  Corinthian  metal.  The  Ro- 
mans knew  the  ufes  of  this  metal,  and  it  is  generally 
fuppofed  that  of  it  they  fabricated  the  greattft  number 
of  their  utenfils.  The  alloys  which  they  made  ^vith 
copper,  after  the  example  of  the  Egyptians  and  Greeks, 
were  very  numerous,  and  applied  to  a  great  variety  of 
1 959  ufes. 
Ores.  2.    Copper  exifls  in   confiderable  abundance  in  na- 

ture j  it  is  found  native,  alloyed  ^vith  other  metals, 
combined  with  fulphur,  in  the  ftate  of  oxide,  and  in  that 
of  fait.  It  is  not  unfrequcntly  met  with  in  the  native 
ftate,  fometimes  cryftaliized  in  an  arborefcent  form, 
and  fometimes  in  more  regular  figures.  Copper  exiils 
native,  alloyed  ivith  gold  and  filver.  The  raoft  abun- 
ant  ores  of  copper  are  the  fulphurets,  and  of  thefe 
there  is  a  confiderable  variety,  exhibiting  various  co- 
lours, and  various  forms  of  cryilals.  In  the  Hate  of  Cx- 
ide,  it  has  been  found  in  Peru,  of  a  greenilli  colour, 
mixed  with  white  fand.  In  the  ftate  of  fait,  copper  is 
combined  with  the  fulphuric  and  carbonic  acids,  form- 
ing native  fulphates  and  carbonates  of  copper.  The 
latter  prefent  many  varieties,  but  may  chiefly  be  re- 
ferred to  the  blue  and  green  carbonates. 
«    '?r°  5.  'i'he    extraftion  of  the  ores  of   copper    is  to  be 

conduetea  according  to  the  nature  01  the  combmation 
in  which  they  e.xift.  The  following  procefs  is  recom- 
mended for  the  treatment  of  the  fulphurets  of  copper. 
The  ore  is  firft  reduced  to  powder,  and  then  boiled 
with  five  parts  of  concentrated  fulphuric  acid.  The 
fol'.ition  is  evaporated  to  drynefs,  and  the  refiduam  well 
walhed  with  warm  water,  to  remove  all  ioluble  mat- 
ters. The  folutlon  being  fufficiently  diluted,  a  plate 
of  copper  is  immcrfed  in  it,  which  precipitates  the 
filver,  and  afterwards  a  plate  of  iron  to  precipitate  the 


copper.     It  is  boiled  with  the  plate  of   iron,   till  no  Copper,  &fc. 
farther  precipitate  takes   place.     The  copper  which  is  ' 

thus  obtained,  is  dried  with  a  gentle  heat,  fo  that  It 
may  not  undergo  oxidation.  It  is  fuppofed  that  the 
copper  is  mixed  with  Iron,  the  whole  may  be  dlffolved 
in  nitric  acid,  and  the  procefs  is  again  repeated  by  in- 
troducing the  plate  of  iron.  In  this  way  It  is  eafy  to 
difcover  the  quantity  of  copper  in  the  fulphurets  ef  this 
metal.  1961 

Copper  is  a  very  brilliant  metal,  of  a  fine  red  P'opertie:, 
colour,  different  from  every  other  metallic  fubftance. 
The  fpeclfic  gravity  of  copper  is  8.584.  When  it  is 
hammered,  it  acquires  a  greater  denfity.  It  poffelfes 
a  confiderable  degree  of  hardnefs,  and  fome  elafticitv. 
It  is  extremely  malleable,  and  may  be  [reduced  to 
leaves  fo  fine  that  they  may  be  carried  about  by  the 
wind.  It  has  alfo  a  confiderable  degree  of  dudtility, 
intermediate,  according  to  Guyton,  between  tin  and 
lead.  The  tenacity  of  copper  is  alio  very  great.  A 
wire  .078  of  an  inch  in  diameter,  will  fupport  a  weight 
without  breaking  equal  to  more  than  30olbs.  avoirdu- 
pois. Copper  has  a  peculiarly  aftringent  and  dil- 
agreeable  tafle.  It  is  extremely  deleterious,  ivhen 
taken  internally,  to  the  animal  economy,  and  indeed 
may  be  confidered  as  a  polfon.  It  is  dilUnguilhed  by 
a  peculiarly  difagreeable  odour,  which  it  communi- 
cates to  the  hands  by  the  fllghteft  fridion.  ,ngj 

5.  Copper  does  not  melt  till  the    temperature   is  ele-  Action  of 
vated    to   a   red  heat,  which  is  about   27°  Wedgwood, heat. 

or  by  eftlmatlon  1 450"  Fahrenheit.  When  It  Is  rapid- 
ly cooled  after  fuiion,  it  afliimes  a  granulated  and  po- 
rous texture,  but  If  it  be  cooled  flowly,  It  affords  cryftals 
in  quadrangular  pyramids,  or  in  0(Sfahedrons,  which 
proceed  from  the  cube,  its  primitive  from.  When  the 
temperature  is  railed  beyond  what  is  neceffary  for  its 
fufion,  it  is  fublimed  In  the  form  of  \nfible  fijmes.  1565 

6.  When  copper  is  expofed  to  the  air,  efpecially  if  Osidaiion. 
It  be  hii.-iid,  it  is  foon  deprived  of  its  luftre.     It  tar- 

nllhes,  becomes  of  a  dull  brown  colour,  which  gradu- 
ally deepens,  till  it  is  converted  into  that  of  the  an- 
tique bronze,  and  at  laft  is  covered  with  a  fhining 
green  cruft,  which  is  well  known  under  the  name  of 
verdigris.  This  procefs  is  the  oxidation  of  the  metal 
by  the  abforption  of  oxygen  from  the  atmofphere  ;  and 
it  is  promoted  and  accelerated,  either  by  being  moiften- 
ed with  \vater,  or  by  the  water  %vhich  exifts  in  the  at- 
mofphere. As  this  oxide  is  formed,  the  carbonic  acid  of 
the  atmofphere  combines  with  it,  fo  that  It  is  to  be  con- 
fidered as  a  mixture  of  oxide  and  carbonate  of  copper. 

7.  But  when  copper  is  fubjedcd  to  a  ilrong  heat, 
the  oxidation  proceeds  more  rapidly.  It  a  plate  of 
copper  be  made  red-hot  In  the  open  air,  it  lofes  its 
brilliancy,  becomes  of  deep  brown  cocolour,  and  the 
external  layer,  which  Is  of  this  colour,  may  be  de- 
tached from  the  metal.  This  is  the  brown  oxide  of 
copper.  This  oxide  may  be  obtained  by  immerfing  a 
plate  of  red-hot  copper  Into  cold  water.  The  fcales 
which  are  formed  on  the  furface  fall  oft"  by  the  fudden 
contracfion  of  the  heated  copper.  This  may  be  re- 
peated till  the  whole  is  converted  into  this  oxide. 
The  copper  in  this  ftate  is  in  the  higheft  degree  of 
oxidation.  Sometimes  it  affumes  a  black,  and  fome- 
times a  green  colour,  which,  according  to  Prouft,  are 
owing  to  the  combination  of  carbonic  acid  with  the 
oxide.     This  o.xide  of  copper  may  alfo  be  obtained  by 
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Copper, &c.  dllTolvinp;  copper  in  nilric  or  fulphuric  acid,  and  then 
■""><  by  precipitating  with  an  alkali,  ivhich  precipitate  is  to 

be  dried,  to  feparate  the  water.     The  component  parts 

of  this  oxide  are, 

Oxygen  25 

Copper  75 


100 

But  copper  combines  with  a  fmaller  proportion  of 
oxygen,  forming  an  oxide  of  an  orange  colour.  If 
the  black,  oxide  of  copper  be  mixed  with  lefs  than  an 
equal  proportion  of  metallic  copper  in  fine  powder, 
triturated  in  a  mortar,  and  introduced  into  a  clofe 
velTel  with  muriatic  acid,  the  whole  of  the  copper  is 
diflolved  with  the  emiffion  of  heat,  and  the  oxide  is 
precipitated  of  an  orange  colour,  by  means  of  potaih. 
This  is  the  oxide  of  copper  with  the  fmaller  propor- 
tion of  oxygen.  The  component  parts  of  this  oxide 
according  to  Mr  Chenevix,  are 
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This  oxide  chanp;es  colour  the  moment  it  is  expofed  to 
the  air,  by  the  abforption  of  oxygen,  for  wliich  it  has 
a  very  ftrong  affinity. 

8.  There  is  no  atlion  between  azote,  hydrogen,  or 
carbone,  and  copper. 

9.  Phofphorus  readily  combines  with  copper,  and 
forms  ivith  it  a  phofphuret,  which  is  prepared  by  fu« 
fing  equal  parts  of  copper  and  phofphoric  glafs,  with 
§  of  the  whole  of  charcoal  in  powder.  Or,  it  may  be 
formed  by  projetling  phofphorus  on  red-hot  copper  in  a 
ciTjcible.  The  phofphuret  of  copper  is  of  a  whitiih 
gray  colour,  with  a  metallic  luftre,  and  of  a  clofe 
texture.  It  is  much  more  fufible  than  copper  •,  it 
melts  by  the  aiElion  of  the  blow-pipe  ;  the  phofphorus 
bums  with  deflagration  on  the  furface,  and  the  copper 
remains  behind  in  the  ftate  of  black  fcorla.  Expofed 
to  the  air,  it  lofes  its  brilliancy,  blackens,  and  is  con- 
verted into  a  kind  of  efflorefcencc,  which  is  phofphate 
of  copper.  It  is  compefed  of  20  parts  of  phofphorus, 
and  80  of  copper. 

10.  Copper  combines  with  fulphur  by  different  procef- 
fes.  If  fulphur  in  powder  and  filings  of  copper  are  mixed 
together,  and  formed  into  a  pafte  with  a  little  \vater, 
when  they  are  expofed  to  the  air,  the  mafs  fwells  up, 
becomes  hot,  and  is  converted  into  a  brown  matter, 
which  efHorefces  flowly  in  the  air,  and  is  converted  in- 
to fulphate  of  copper.  This  fulphuret  may  be  alio 
formed  by  heating  together  in  a  crucible,  equal  parts 
of  fulphur  and  copper  filings.  A  deep  coloured  mals 
is  thus  obtained,  which  is  brittle,  and  more  fufible  than 
capper.  This  Cibftance,  which  is  employed  in  dyeing, 
is  prepared  by  itratifying  in  a  crucible  plates  of  copper 
and  fulphur.  When  the  whole  is  melted,  it  is  after- 
wards reduced  to  powder,  and  was  formerly  known  by 
the  name  of  xs  I'cneris^ 

A  fmgular  and  fplendid  experiment  was  firfl  made 
by  the  fociety  of  Dutch  chemills  at  Amfterdam,  in  the 
formation  of  fulphuret  of  copper.  If  three  parts  of 
flowers  of  fulphur,  by  weight,  and  eight  parts  of 
copper  filings,  be  mixed  together,  introduced  into  a 
glafs  raairafs,  and  then  placed  upon  red-hot  coals,  the 
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mixture  melts,  and  afterwards,  with  a  kind  of  explo-^^P?"' S''"- 
fion,  becomes  almoft  inllantaueoufly  red-hot.  If  it  be  ' 
then  removed  from  the  fire,  it  continues  red-hot  for 
fome  time,  and  is  converted  into  a  fulphuret  of  copper. 
The  Angular  part  of  this  experiment  is,  that  it  fuccecds 
equally  -vvell  without  the  accefs  of  oxygen  ;  or  even  it 
may  be  performed,  wlien  the  mixture  is  under  water. 
It  feems,  therefore,  at  firft  fight,  to  be  a  cafe  of  com- 
buftion,  or  apparent  combuftion,  without  oxvgen.  Va-  tjSp 
rious  opinions  have  been  entertained  concerning  the  Of  difficult 
nature  of  this  procefs,  and  ditferent  theories  have  been"?'*"*" 
propofed  to  account  for  the  phenomena,  wliich  are  '°"' 
ieemingly  irrcconcileable  with  the  prefent  theory  of 
combulHon.  Indeed  it  was  at  firft  held  up  as  an  objeClion 
to  the  Lavoifierean  theory.  It  has  been  explained  by 
fome,  by  fuppofing  that  a  fmall  quantity  of  air  may  have 
remained  within  the  apparatus,  or  mixed  with  tlie  ma- 
terials  •,  or  that  the  quantity  of  air  necpflary  might  be 
fupplied  from  the  moifture,  from  which  the  materials 
and  the  apparatus  may  not  have  been  fufficiently  freed. 
But  this  affords  no  fatlsfaftory  explanation  ;  for  the 
quantity  of  air  or  ivater  which  could  remain  when  the 
experiment  has  been  carefully  performed,  is  not  fuffici- 
ent  to  furnilh  the  neceflary  portion  of  air  for  the  fap- 
port  of  luch  a  vivid  combulHon.  Fourcroy  confiders 
it  as  a  cafe  of  fimple  phofphorefcence,  a  change  or  fiid- 
den  increafe  of  capacity  for  caloric,  or  as  merely  the 
reparation  of  light,  or  the  convcrfion  of  caloric  into 
light ;  and  in  fupport  of  this  opinion  he  ftates,  that 
the  compound  is  always  fulphuret  of  copper,  which 
would  not  have  been  the  cafe,  had  real  combuftion  been 
effected,  for  then  it  would  have  been  a  fulphate  of  cop- 
per. But  it  is  explained  by  others  according  to  the 
principles  of  the  theory  of  combuftion,  wliich  has  been 
given  by  Qren,  and  which  we  have  already  detailed, 
in  treating  of  heat.  According  to  this  theory,  the 
light  exifts  in  combination  with  the  combuftlble,  \vhich 
in  this  cafe  is  the  copper.  When  heat  is  applied  to 
the  mixture,  the  fulphur  melts,  and  therefore  combines 
^vith  a  great  quantity  of  caloric  ;  but,  when  the  ful- 
phur combines  with  the  copper,  it  returns  to  the  folid 
ftate,  and  therefore  gives  out  a  quantity  of  caloric. 
The  light  from  the  metal  at  the  fame  time  combines 
■with  the  caloric,  and  both  appear  in  the  form  of  fire. 
It  is  at  the  inftant  of  combination  that  the  mafs  be- 
comes red-hot,  in  confequence  of  the  fudden  extrica- 
tion of  heat  and  light  from  the  two  fubftances  w-hich 
form  the  compound. 

Copper  combined  with  fulphur,  is  one  of  the  moft  coiiper  py- 
common  ores  of  this  metal.  According  to  the  expe-rite». 
riments  of  Prouft,  the  natural  produftion,  known  by 
the  name  of  copper  pyrites,  is  a  fulphuret  of  copper, 
combined  with  an  additional  portion  of  fulphur.  It  is 
diftinguilhed  by  its  brittlenefs,  metallic  luftre,  and  yel- 
low colour. 

II.  The   order   of   the  affinities  of   copper  and  its      1971 
oxide,  is  according  to  Bergman  the  following  :  Affinities, 


Copper. 


Oxide  of  Copper. 


Gold, 

Oxalic  acid. 

Silver, 

Tartaric, 

Arfenic, 

Muriatic, 

Iron, 

-   Sulphuric, 

Mangancfe, 

SaclaAic, 

Zinc, 

Nitric, 

4 
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Copper. 


Oxide  of  Copper. 


Antimony, 

Arfenic, 

Platina, 

Phofphoric, 

Tin, 

Succinic, 

Lead, 

Fluoric, 

Nickel, 

Citric, 

Bifmuth, 

Laaic, 

Cobalt, 

Acetic, 

Mercury, 

Boracic, 

Sulphur, 

Prufllc, 

Phofphorus. 

Carbonic. 
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I.  Salts  of  Copper. 
I .  Sulphate  of  Copper. 

I.  Sulphuric  acid  has  no  aftion  on  copper  in  the 
cold ;  but  when  it  is  concentrated,  and  at  a  boiling 
temperature,  it  is  decompofed  by  the  copper,  with  the 
difengagement  of  fulphurous  acid  gas.  By  evaporating 
the  liquid,  and  by  flow  cooling,  cryllals  of  a  fine  blue 
colour  are  obtained.  This  fait,  which  is  a  fulphate  of 
copper  with  excefs  of  acid,  reddens  vegetable  blues, 
has  a  flrong  flyptic,  metallic  tafte,  and  is  at  the  fame 
time  extremely  acrid  and  cauftic.  Its  fpecific  gravity 
is  2.1943.  It  is  foluble  in  4  parts  of  cold,  and  in  2 
of  boiling  water.  It  efRorefces  flightly  in  the  air,  lofes 
its  ivater  of  cryftallization  when  it  is  heated,  and  is 
converted  into  a  bluifh  xvhjte  powder.  By  increafing 
the  heat  the  acid  is  driven  off,  and  the  oxide  remains 
behind.  The  component  parts  of  this  fait  are,  accord- 
ing to  Prouft, 


Acid, 

Oxide, 

Water, 


33 
32 
35 

100 
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Kative. 


2.  This  fait  is  generally  found  in  great  abundance  in 
nature,  and  is  obtained  either  by  evaporating  the  water 
which  holds  it  in  folution,  or  by  expofing  the  fulphu- 
ret  of  copper  to  air  and  moifliu-e,  by  which  it  is  con- 
verted into  lulphate  of  copper.  This  fait  is  known  in 
commerce  by  the  names  of  b/ue  vitrio/,  blue  copperas, 
^d  vitriol  of  copper. 

3.  None  of  the  acids  have  any  aflion  on  the  fulphate 
of  copper.  It  is  decompofed  by  the  alkalies  and  earths, 
and  precipitated  in  the  form  of  a  bluilh-gray  oxide,  which 
becomes  green  when  expoled  to  the  air,  by  abforbing 
carbonic  acid  from  the  atmofphere.  Ammonia  decom- 
pofes  and  precipitates  the  fulphate  of  copper,  and,  with 
an  excefs  of  alkali,  diiTolves  the  oxide,  which  aflTumes 

/      a  rich,  brilliant  blue  colour.      It  is  alfo  partially  de- 
Sympaihe-  compofed  by  muriate  of  ammonia.     Equal  parts  of  this 
tic  ink.        fait  and  fulphate  of  copper  in  a  heated  folution,  appear 
of  a  yellow  colour,  but  when  the   folution  cools,  it  is 
•  converted    into   green.   ,   This  folution  has    been  em- 

ployed as  A  fympathetic  ink.  Paper  moiftened  with 
it,  appears  of  a  yellow  colour  when  it  is  heated,  but,  in 
the  cold,  the  colour  entirely  difappears. 

4.  When  a  fraall  quantity  of  cauftic  potarti  is  added 
•to  a  folution  of  fulphate  of  copper,  a   greeuifli-colour- 

ed  precipitate  is  formed,  which  is  diffufed  in  the  folu- 
tion. Ihis  is  a  fulphate  of  copper  with  excefs  of  bafe, 
and,  according  to  Prouft,  is  compofed  of 


Acid, 
Oxide, 

Water; 


18 
68 
14 

100 
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Copper  is  reduced  to  the  metallic  ftate  from  its  fo- 
lutions  in  acids,  by  feveral  metallic  fubftances,  as 
iron,  zinc,  tin.  If  a  plate  of  iron  be  introduced  into 
a  folution  of  copper  in  an  acid,  the  iron  is  in  a  (hort 
time  covered  with  metallic  copper.  It  is  in  this  way 
that  copper  is  obtained  from  its  natural  folutions  in 
water. 

2.  Sulphite  of  Copper. 

Sulphurous  acid  has  no  aflion  whatever  on  copper  ;  prepara^ 
but  the  oxide  of  copper  readily  combines  with  thistion. 
acid.  Or,  the  fulphite  of  copper  may  be  formed  by 
adding  a  folution  of  fulpliite  of  foda,  to  a  folution  of 
fulphate  of  copper.  An  orange-yellow  precipitate  is 
formed,  and  fmall  cryftals  of  a  greenilh  white  are  de- 
pofited.  Thefe  become  deeper  coloured  by  expofure 
to  the  air.     Both  the  yellow  precipitate  and  the  green-  ^ 

ifh  white  fait  have  been  proved  by  experiment  to  be 
fulphites  of  copper.  The  firft  contains  a  greater  pro- 
portion of  copper,  and  therefore  has  an  excefs  of  bafe, 
to  which  its  colour  and  infolubility  are  owing.  The 
fecond  is  a  faturated  fulphite,  which  is  foluble  and  cryf- 
tallizes.  When  thefe  falts  are  heated  by  the  blow-pipe, 
they  melt,  blacken,  affume  a  grayifti  coloiu',  and  are  at 
lart  reduced  to  the  metallic  ftate.  By  the  addition  of 
nitric  acid  they  are  converted  into  fulphate  of  copper. 
By  the  fulphuric  acid  the  fulphurous  acid  is  driven  off, 
and  there  remains  behind  a  brownifli-coloured  matter 
in  the  ftate  of  powder,  which  is  the  oxide  of  cop- 
per mixed  with  a  portion  of  that  metal  in  the  metallic 
ftate. 


3.  Nitrate  of  Copper. 


1 .  Nitric  acid  is  decompofed  by  copper  with  great 
rapidity.  Nitrous  gas  is  given  out  in  great  abun- 
dance, the  metal  is  oxidated,  and  diffolved  in  the  acid. 
The  folution,  which  is  at  firft  of  a  pale  blue,  aflumes 
a  deep  colour,  and  by  flow  evaporation  yields  cryftals 
in  the  form  of  long  parallelepipeds.  This  fait  has  an 
acrid  ftyptic  tafte,  is  extremely  cauftic,  and  corrodes 
tlie  fldn.  It  is  deliquefcent,  and  very,  foluble  in  wa- 
ter. This  fait  expofed  to  a  heat,  even  under  loo', 
melts  ;  by  increafing  the  heat,  the  water  of  cryftalli- 
zation is  driven  off;  it  detonates  flightly  on  red-hot 
coals,  and  when  mixed  with  phofphorus,  by  percuf- 
fion. 

2.  If  a  quantity  of  this  dried  fait,  reduced  to  pow- 
der, be  fpread  on  a  flieet  of  tinfoil,  it  remains  without 
any  a£lion  ;  but  if  it  be  moiftened  a  little  with  water, 
and  wrapped  up,  a  violent  ailion  takes  place.  The 
fait  is  decompofed,  and  nitrous  gas  is  difengaged  with 
a  great  degree  of  heat.  The  tinfoil  is  burft  to  pieces, 
and  fometimes  it  is  even  inflamed.  In  this  procefs, 
the  nitric  acid  of  the  nitrate  of  copper  is  decompofed, 
in  confequence  of  the  ftrong  affinity  of  the  tin  for  the 
oxygen  of  the  acid.  The  tin  is  oxidated,  nitrous  gas 
is  given  out,  and  the  copper  is  partly  reduced  to  the 
metallic  ftate. 

3.  The  alkalies  and  earths  precipitate  th«  folution 
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Copptr.&c.of  nitrate  of  copper  in  tlie  form  of  a  bluifti  white  ox- 
'  \r— -  ide,  which  becomes  green  by  expofure  to  the  air. 
When  it  is  precipitated  by  means  of  potafh,  if  the 
potafh  predominate,  a  bulky  precipitate  is  formed,  of 
a  fine  blue  colour.  The  precipitate  is  compofed  of 
the  oxide  of  copper  and  water,  from  which  Proult, 
who  particularly  examined  it,  has  denominated  it  hy- 
drate of  copper.  Lime  tlirovvn  into  this  folution,  has 
the  property  of  giving  it  a  deeper  Ihade  of  blue.  It  is 
by  this  procefs  that  the  blue  pigment  known  in  com- 
merce by  the  name  of  veriitter,  and  which  is  employed 
for  painting  paper,  is  prepared. 

4.  If  nitrate  of  copper  be  dlftilled  in  a  retort,  the 
fait  becomes  thick,  and  forms  a  green  crull  on  the 
retort.  It  is  then  in  the  ftate  of  nitrate  with  ex- 
cefs  of  bafe,  or  fubnhraic,  which  is  infoluble  in  wa- 
ter. 

5.  The  component  parts  of  this  fait  are,  according 
to  Prouft, 
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Acid, 

Oxide, 

Water, 


16 

67 
17 


4.  Muriate  of  Copper. 

I.  Concentrated  muriatic  acid,  with  the  aid  of 
heat,  afts  on  copper  and  diffolves  it.  It  produces  a 
flight  efFervefcence,  with  the  evolution  of  hydrogen 
gas.  The  folution  is  of  a  fine  green  colour,  by  which 
it  is  diftinguilhed  from  the  fulphate  and  nitrate  of 
copper.  This  fait  may  be  formed  by  the  direft  com- 
bination of  the  green  oxide  of  copper  with  muriatic 
acid,  a  little  diluted  with  water.  By  evaporation 
and  flow  cooling,  cryftals  may  be  obtained  in  the  form 
of  long  fmall  needles,  or  reftangular  parallelopipeds, 
which  are  of  a  fine  grafs-green  colour.  This  fait  is 
extremely  acrid  and  cauftic  •,  it  melts  with  a  moderate 
heat  j  it  is  deliquefcent  in  the  air,  and  is  foon  converted 
into  a  thick  liquid  like  oil.  The  fait  fufes  at  a  mo- 
derate heat,  and  becomes  of  a  uniform  mafs  by  cool- 
ing. It  is  not  decompofed  by  fulphuric  or  nitric  acids. 
The  alkalies  precipitate  a  bluiih  white  oxide,  which 
becomes  green  in  the  air  j  the  copper  is  precipitated 
by  zinc  and  iron.  The  component  parts  of  this  fait, 
according  to  Prouft,  are, 

Acid,  24 

Black  oxide,        40 
Water,  36 


This  fait  is  therefore  the  muriate  of  copper  with  the 
oxide  in  the  higheft  degree  of  oxidation.  • 

2.  This  fait,  according  to  the  experiments  of  Prouft, 
may  be  diftilled  to  drynefs  without  any  change  ;  but 
by  increafing  the  heat,  a  part  of  its  acid  is  dnven  off 
in  the  ftate  of  oxymuriatic  acid,  and  the  copper  re- 
mains behind  in  its  loweft  ftate  of  oxidation,  and 
forms  a  muriate  of  copper  of  a  white  colour.  This 
muriate  may  alfo  be  obtained  by  diffolving  copper  in 
nitro-muriatic  acid.  A  greenifli  powder  appears,  \vhich 
is  a  muriate  of  copper  with  excefs  of  bafe.  .  The  com- 
ponent parts  of  this  fait  are. 


Acid  1 2.5 
Oxide  79.0 
Water         8.5 
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3.  Muriatic  acid  alfo  forms   a  fait  with  the  oxide  of  With  the 
copper  in  its  loweft  degree  of  oxidation.      Prouft  ob-'  ofsnge 
tallied  this  fait  by  mixing  falts  of  copper  with  muriate  °>'''^'-' 
of  tin,  which  latter  deprived  the   copper  of  a  portion 
of  its  oxygen,  and  afforded  a  fait  of  a   white  colour. 
It  may  be  formed  alfo  by  introducing   a  plate  of  cop- 
per into  a  bottle  filled  with   muriatic   acid.     This  fait 
cryftallizes  in  tetrahedrons.       It  may    be  precipitated 
in  the  ftate  of  white  powder  j  by  diluting  the  folution 
v\'ith  water,  and  by  repeated  waftiings,  the   orange  ox- 
ide of  copper  is  obtained.     When  it  is  expofed  to  the 
air,  it  foon   combines   witli  oxygen,  and  is  converted 
into  muriate  of  copper  with  the  oxide  in  its  maximum 
ftate  of  oxidation.       This   fait  is  foluble  in  ammonia, 
and  forms  with  it  a  colourlefs    folution,   which,  after 
being  for  fome  time    expofed    to    the    air,    affumes  a 
fine  blue  colour  by  the  abforption  of  oxygen. 

5.  Hyperoxymuriate  of  Copper. 

The  oxide  of  copper  difRifed  in  water,  is  diffolved, 
when  a  ftream  of  oxymuriatic  acid  gas  is  direfled 
through  it.  But  the  properties  of  this  fait  were  not 
examined  by  Mr  Chenevix,  who  formed  it. 

6.  Fluate  of  Copper. 

Fluoric  acid  readily  oxidates  and  diffolves  copper  j 
but  the  properties  of  this  fait  are  little  known.  It 
forms  a  gelatinous  folution,  and  affords  by  evaporation 
cubical  cryftals. 

7.  Borate  of  Copper. 

This  fait  is  moft  readily  formed  by  adding  a  folution 
of  an  alkaline  borate  to  the  folution  of  nitrate  or  ful- 
phate of  copper.       A    greenifti  precipitate  is  formed^ 
which  has  very  little  folubility  in  water. 

8.  Phofphate  of  Copper. 

Phofphoric  acid  is  not  decompofed  by  copper  ;  but  Prcpara- 
when  it  remains  for  fome  time  in  contaft  with  the  tion. 
metal,  it  promotes  the  oxidation,  and  there  is  thus  for- 
med a  phofphate  of  copper,  ^vhich  has  little  folubility. 
Or  it  may  be  obtained  by  pouring  an  alkaline  phof- 
phate into  a  fclution  of  fulphate  or  nitrate  of  copper. 
The  phofphate  of  copper  is  formed,  which  is  almoft  in- 
foluble. When  it  is  heated  uith  charcoal  in  a  crucible 
it  affords  a  gray  phofphuret  of  copper,  which  has  fome 
brilliancy.  The  component  parts  of  phofphate  of  cop- 
per, as  they  have  been  afcertained  by  Mr  Chenevix, 

^^^■>  Compoftk 

tion. 


Acid, 
Oxide, 

35-0 

Water, 

3-^ 

J  00.0 


The  above  oxide  is  compofed  of  49.5  brown  oxide,  and 
J  2  of  water. 

Q.  Carbonate- 
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9.  Carbonate  of  Copper. 

Carbonic  acid  has  no  aftion  on  copper,  either  in  the 
gafeous  or  liquid  ftate ;  but  it  is  very  readily  abforbed 
by  the  blue  or  green  oxides  of  this  metal.  It  may  be 
formed  by  adding  an  alkaline  carbonate  to  any  of  the 
folutions  of  copper  in  the  other  acids.  To  prepare  this 
fait  of  the  moll  brilliant  and  uniform  colour,  it  (hould 
be  precipitated  with  boiling  water,  walhed  carefully, 
and  the  veffel  which  contains  it  placed  in  the  fun. 
The  carbonate  of  copper  is  found  native,  and  is  known 
by  the  name  of  malachite.  It  contains  the  fame  pro- 
portions as  the  artificial  carbonate.  Its  component 
parts  are, 

Acid  25.0 

Brown  oxide  69.5 
Water  5.5 

loo.p 

10.  Arfeniate  of  Copper, 

This  fait  may  be  formed  by  adding  a  folution  of  an 
alkaline  arfeniate  to  nitrate  of  copper  ;  or,  by  digell- 
ing  arfenic  acid  on  copper.  A  green  folution  is  ob- 
tained, and  the  arfeniate  of  copper  is  precipitated  in 
tlie  form  of  a  bluifli-white  powder.  The  arfeniate  of 
potalli  added  to  a  folution  of  lulphate  of  copper  forms 
a  precipitate  of  a  very  rich  green,  which  ivas  propofed 
by  Scheele  as  a  pahit,  becaufe  it  is  unaltered  by  the 
air,  and  hence  it  obtained  the  name  of  Scheele's  green. 
It  is  the  arfenite  of  copper.  This  fait  may  be  formed 
by  the  following  procefs : 

DiiTolve  a  quantity  of  potafh  in  water,  and  add 
white  oxide  of  arfenic,  till  the  potafh  is  faturated.  Fil- 
ter the  liquor,  and  add  gradually  a  folution  of  fulphate 
of  copper  while  it  is  hot,  ftirring  the  mixture  during 
the  addition.  It  is  then  left  at  reft  for  fome  time,  af- 
ter which  the  arfenite  of  copper  precipitates  in  the 
form  of  a  beautiful  green  poivder.  The  precipitate  is 
to  be  repeatedly  wadied  with  water,  and  dried.  Several 
varieties  of  the  arfeniates  of  copper  have  been  defcribed, 
and  analyzed  by  the  Count  de  Bournon  and  Mr  Che- 
nevix,  and  an  account  of  them  publilhed  in  the  Philo- 
fophical  Tranfadtions  for  180 1. 

1 1.  Tungftate  of  Copper. 

Tungftic  acid  combines  ivith  oxide  of  copper,  or 
forms  a  precipitate  when  added  to  a  folution  of  ful- 
phate of  copper. 

1 2.  Molybdate  of  Copper. 

Molybdic  acid  added  to  a  folution  of  nitrate  of  cop- 
per, produces  a  green  precipitate. 

13.  Chromate  of  Copper. 

This  is  formed  by  adding  chromic  acid  to  a  folu- 
tion of  nitrate  of  copper.  A  red  precipitate  is  ob- 
tained. 

1 4.  Acetate  of  Copper. 

Copper  is  readily  oxidated  and  dilTolved  in  acetic 
acid.  The  folution  is  aided  by  heat,  and  gradually  af- 
fumes  a  green  colour.  The  oxide  of  copper,  which  is 
-thus  formed,  is  the  verdegris  of  commerce.     It  is  ufu- 


ally  prepared  by  expofing  plates  of  copper  to  the  affion  Copper,  &i3» 
of  vinegar.     The  furface  of  the  plates  is  covered  with  """v— ' 
this  bluilh  green  powder,  which  being  diflblved  in  ace- 
tic acid  affords  a  folution  of  a  fine  greeniih  blue  co- 
lour.    This  folution  by  evaporation  and  cooling  gives 
cryllals  of  a  deep  blue  colour,  and  in  the  form  of  quad- 
rangular, truncated  pyramids.     The  fpecific  gravity  is 
1.779.     This  fait  has  a  llrong  difagreeable  taite,  and  is      ^^9^, 
poifonous.     It  efflorefces  in  the  air,  and  is  very  foluble '''^°'""  "'^'' 
in  water.     It  is  decompofed  by  all  the  alkalies ;  and  by 
means  of  heat,  or  by  diftillation,  it  is  decompofed,  and 
gives  out  acetic  acid.     Tliis  fait,  according  to  the  ana-. 
lyfis  of  Prouft,  is  compofed  of 
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15.  Oxalate  of  Copper. 

Oxalic  acid  readily  afts  upon  copper,  and  forms  with 
it  needle-fliaped  cryllals  of  a  green  colour.  It  readily 
combines  with  the  oxide  of  copper,  and  is  then  in  the 
ftate  of  a  bluilh  green  powder,  which  is  little  folu- 
ble  in  water.  Oxalic  acid  precipitates  the  fulphate, 
nitrate,  and  muriate  of  copper,  in  the  form  of  a  bluiih 
gray  powder. 

16.  Tartrate  of  Copper. 

Tartaric  acid  diflblves  copper,  when  expofed  to  the 
air,  and  at  laft  converts  it  into  an  oxide.  It  combine."! 
readily  with  the  oxide  of  copper,  and  forms  with  thsm  a 
fait  of  little  folubility,  and  of  a  green  colour.  When 
this  acid  is  added  to  the  folution  of  fulphate  or  muriate 
of  copper,  it  forms  a  tartrate  of  copper,  which  appears 
after  fome  time  in  irregular  greeniih  cryftals. 

17.  Tartrate  of  Potafli  and  Copper. 

This  triple  fait  may  be  prepared  by  boiling  togetlier 
oxide  of  copper  and  tartar  in  water.  By  evaporating 
the  folution  blue  cryftals  are  obtained,  which  have  a 
fweetifh  tafte.  If  the  fame  folution  be  evaporated  to 
drynefs,  a  bluifti  green  powder  remains  behind,  which  ,„._ 
is  employed  as  a  paint  by  the  name  of  Brunfwici  Brurfwick 
green.  green. 

18.  Gtrate  of  Copper. 

Citric  acid  diflblves  the  oxide  of  copper  at  the  boil- 
ing temperature.  The  folution  affords  by  evaporation, 
greeniih  coloured  cryftals. 

19.  Benzoate  of  Copper. 

Benzoic  acid  readily  diflblves-tke  oxide  of  copper. 
The  folution  yields  fraall  cryftals  of  a  deep  green  colour, 
which  have  little  folubility  in  water.  It  is  decompofed 
by  the  alkalies,  the  carbonates  of  lime,  and  barytes,  and  ~ 

the  acid  is  driven  off  by  heat. 

20.  Succinate  of  Copper. 

When  fuccinic  acid  is  long  digefted  with  copper,  it 
diflblves  a  fmall  portion,  and  the  folution  affords  green 
cryftals. 

21.  Suberate  of  Copper. 


When   fuberic    acid 


is   added   to  a  folution  of  ni- 
trate 
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Copper.kc.trate  of  copper,  it  produces  a  green  colour;  but  there 
^""v^"*  is  BO  precipitate, 

22.  Mellate  of  Copper. 

When  mellitic  acid  is  added  to  a  folutlon  of  acetate 
of  copper  it  affords  a  precipitate,  and  the  colour  of 
verdigris,  but  it  produces  no  change  on  muriate  of 
copper. 

23.  Laftatc  of  Copper. 

Laiflic  acid,  after  digcftion  with  copper,  firif  affiimcs 
a  blue  colour,  then  changes  to  a  green,  and  is  afterwards 
converted  into  a  dark  brown.      The  folution  does  not 


yield  cryftals. 


J998 
Prepara- 
tion. 


24.  Prufliate  of  Copper. 
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The  prufflates  of  potafh  precipitate  the  falls  of  cop- 
per of  different  colours.  The  pruffiates  obtained  from 
iulphate,  nitrate,  and  muriate  of  copper,  Mr  Hatchet 
obferves,  are  very  beautiful  •,  but  the  fineft  and  deepeft 
colour  he  obtained  from  the  muriate.  He  has  pro- 
pofed  the  prufliate  of  copper  as  a  paint  ;  and  on  trial 
with  oil  and  water,  it  has  been  found  to  anfwer  the 
purpofe.  The  method  which  he  recommends  for  the 
preparation  of  this  pigment,  is  to  take  green  muriate 
of  copper  ivith  10  parts  of  diftilled  or  rain  watery  and 
to  add  prufliate  of  lime,  which  he  thinks  is  preferable 
to  prufliate  of  potath,  until  the  whole  is  precipitated. 
The  prufliate  of  copper  is  then  to  be  well  wafhed  with 
cold  water,  and  to  be  dried  ivithout  heat  *. 

n.  Aflion  of  Alkalies,  &c.  on  Copper. 

1.  The  fixed  alkalies  in  folution  in  water,  digefted 
With  copper  filings,  and  allowed  to  cool,  promote  the 

o.xidation  of  the  metal.  The  liquid  afl'umes  a  flight 
blue  colour,  as  well  as  the  copper,  but  the  adlion  of  the 
air  is  neceffary  for  this  procefs.  It  fcarcely  fucceeds  in 
clofe  velTels. 

Liquid  ammonia,  treated  in  the  fame  way,  becomes 
of  a  brilliant  blue  colour,  but  it  diil'olves  only  a  very 
fmall  quantity  of  the  oxide.  By  the  flow  evaporation 
of  this  folution,  the  greatell  part  of  the  ammonia  is  fe- 
parated  in  the  form  of  gas  ;  a  very  fmall  quantity  on- 
ly remains  combined  with  the  o.xide  of  copper.  This 
folution,  it  has  been  faid,  yields  tranfparent  cryllals  of 
a  fine  blue  colour.  The  dried  mafs  affumes  a  green  co- 
lour when  it  is  expofed  to  the  air,  as  the  ammonia  is 
diffipated,  and  the  oxide  abforbs  carbonic  acid.  The 
green  oxide  of  copper  is  inflantly  converted  to  a  blue. 
This  affion  is  promoted  by  heat,  and  when  the  heat  is 
increafed,  azotic  gas  is  dilengaged  ;  the  hydrogen  of 
the  ammonia  combines  with  part  of  the  oxygen  of  the 
oxide  and  forms  water  ;  the  o.xide  becomes  of  a  brown 
colour,  and  the  metal  is  at  lalf  revived. 

2.  There  is  no  a6lion  between  the  earths  and  copper, 
excepting  by  fufion.  With  the  vitrifiable  earths  and 
the  oxides  of  this  metal,  a  glafs  is  formed,  which  is 
mofl  commonly  of  a  fine  green  colour,  with  different 
fliades  of  brown  or  red,  according  to  the  degree  of 
oxidation.  The  oxides  of  copper  are  frequently  employ- 
ed to  colour  glafs,  porcelain  and  pottery. 

3.  Copper  fecms  to  have  but  a  feeble  aflion  on  mofl 
of  the  falts.  The  fulphates  are  not  decompofed  by  this 
metal,  even  with  the  affiffance  of  heat.  When  cop- 
per is  boiled  with  the  folution  of  alum,  it  is  oxidated 
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and  partially  dilTolved,  by  the  excefs  of  fulpliuric  acldCopper,&c 
U'hich  this  fait  contaivis.  The  fulphate  of  copper  thus 
formed,  feems  to  combine  in  the  if  ate  of  triple  fait  with 
the  fulphate  of  alumina  and  potaih.  It  has  been  ob- 
ierved  that  alumina  precipitated  from  alum,  the  folu- 
tion of  which  has  been  kept  for  lome  time  in  copper 
vclTels,  is  nightly  tinged  with  a  blue  colour, 
trates,  efpecially  the  nitrate  of  potafli,  when  fufed  to- 
gether, give  out  fparks,  but  without  inflammation  or 
detonation.  A  brown  oxide  of  copper  is  tluis  formed, 
mixed  with  potaih.  When  it  is  waihed  with  water, 
the  alkali  is  diffolved,  and  there  remains  the  pure  oxide 
of  copper,  ^vhich  is  often  prepared  in  this  way  for  the 
fabrication  of  enamels.  1004 

Muriate  of  ammonia  is  decompofed  by  copper  with  Muriate;. 
the  alTiifance  of  heat.  Hydrogen  gas  and  ammoniacal 
gas  are  difengaged,  and  there  remains  behind  a  muri- 
ate of  copper.  The  folution  of  muriate  of  ammonia 
alfo  afts  upon  copper,  and  becomes  of  a  blue  colour, 
when  it  is  kept  in  velTels  of  this  metal.  When  muri- 
ate of  ammonia  is  fublimed  with  about  -^-^  of  its  weight 
of  green  o.xide  of  copper,  a  fmall  quantity  of  the  muri- 
ate of  ammonia  is  decompofed,  and  the  muriate  of  cop- 
per which  is  formed,  combines  with  the  undecompofed 
fait.  This  tvas  formerly  called  cufireous  Jlowers  of  fal 
ammoniac,  or  ens  •veneris.  If  a  quantity  of  lime  water, 
with  about  -fV  of  i'^  weight  of  miuiate  of  ammonia,  be 
kept  in  a  copper  veffel  for  10  or  12  hours,  the  liquid 
aflumes  a  fine  blue  colour.  This  was  formerly  called 
celejlial  water.  In  this  procefs  a  fmall  quantity  of  am- 
monia is  difengaged  by  the  lime,  and  it  diffolves  fome 
portion  of  the  copper,  ^vhich  communicates  a  blue  co- 
lour to  the  whole  folution.  This  compound  may  alfo 
be  formed,  by  adding  a  fmall  quantity  of  copper  filings 
to  a  mixture  of  the  folution  of  muriate  of  ammonia  and 
lime  water. 

4.  The  phofphates,  fluates,  borates,  and  carbonates, 
have  no  other  aflion  on  copper  than  by  means  of  the 
is'ater  in  ivhich  they  are  diflolved.  This  aftion  is  great- 
ly promoted  by  expofure  to  the  air. 

III.  Alloys. 

I.  Copper  readily  combines  with  almoin  all  other 
metals,  by  means  of  fufion  ;  and  many  of  the  alloys 
which  are  thus  formed,  are  of  great  importance  in  the 

arts.  ...  .  'OOj 

2 ;  When  copper  is  combined  with  arfenic,  by  melt-  Arfenic. 
ing  them  together  in  a  clofe  crucible,  and  covering 
the  furface  u  ith  muriate  of  foda,  to  prevent  oxidation, 
a  white  brittle  alloy  is  formed,  which  has  been  called 
white  tombac.  With  a  certain  proportion  of  zinc  and 
tin,  this  alloy  is  employed  in  the  fabrication  of  various 
utenfils. 

3.  The  alloys  of  copper  with  tungften,  molybdcna, 
chromium,  columbium,  titanium,  and  uranium,  are 
either  altogether  unknown,  or  have  not  been  exa- 
mined. _  aoog 

4.  Little  is  known  of  the   alloy  of  copper  and  co- Cobalt. 
bait.     It  is  faid  that  it  refembles  cobalt  itftlf  in  te.xture 

and  brittlenels. 

5.  Copper  forms    with    nickel  a  white  hard  alloy,  Nickel, 
which  has  no  duftility,  and  which  is  foon  altered  by 
expofure  to  the  air.  i.oc% 

6.  Copper  unites  with  manganefe,  and  gives   an  al-  Mangancfev 
'  loy  of  a  red,  colour,  which  is  very  malleable. 

7.  Equal 
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Copper,  Sec.  y.  Equd.  parts  of  copper  and  bifinuth,  inelted_  toge- 
ther,  form  a  brittle  alloy  of  a  pale  red  colour.  With 
one-eighth  of  bifmuth,  the  alloy  is  extremely  brittle,  of 
a  very  pale  red  colour,  and  exhibiting  in  its  texture 
nearly  cubical  fragments.  The  fpecific  gravity  of  this 
alloy  is  exaftly  the  mean  of  that  of  the  two  metals  •,  and, 
as  the  proportion  of  bifmuth  is  increafed,  the  tenacity  of 
the  alloy  is  dirainilhed. 

8.  Copper  combines  readily  with  antimony  by  fu- 
fion.  Equal  parts  of  the  two  metals  conltitute  an  al- 
loy of  a  beautiful  violet  colour,  and  of  a  greater  fpe- 
cific gravity  than  the  mean.  This  alloy  is  remarkable 
for  its  lamellated  and  fibrous  texture.  The  alchemills 
gave  it  the  name  of  regulus  of  Venus.  A  compound 
formed  of  equal  parts  of  martial  regulus  and  regulus 
of  Venus,  according  to  an  alchemical  prefcription,  the 
furface  of  which  exhibits  the  appearance  of  mefhes  or 
cavities,  was  called  Vulcan's  net,  becaufe  it  feemed 
to  envelope  iron  and  copper,  which  were  denominated 
Mars  and  Venus. 

9.  Copper  enters  into  combination  with  mercury 
with  fome  difficulty.  This  alloy  may  be  formed  by 
triturating  very  thin  plates  of  copper  which  have  been 
rubbed  with  vinegar  or  common  fait,  ivith  mercury  ; 
or,  by  triturating  copper  filings  with  the  (olution  of 
mercury  in  nitric  acid.  It  is  alfo  formed  by  other 
procefTes  ;  but  whatever  be  the  procefs,  this  amalgam 
is  of  a  reddifti  colour,  and  fufficiently  foft  to  receive 
the  moft  delicate  impreflions  when  it  is  a  little  heated. 
It  becomes  hard  by  expofare  to  the  air.  It  is  decom- 
pofed  by  heat,  and  the  mercury  is  feparated. 

10.  The  compound  of  copper  and  zinc  conftitutes 
one  of  the  moft  important  and  ufeful  alloys,  of  all  the 
combinations  of  the  metals.  Mufchenbroeck  has  giv- 
en a  particular  defcription  of  feveral  of  thefe  alloys. 
Equal  parts  of  copper  and  zinc  afforded  a  metal  of  a 
fine  golden  yellow,  whofe  fpecific  gravity  was  8.047  ; 
one  part  of  copper  and  half  a  part  of  zinc,  formed  a 
compound  of  a  pale  golden  colour  ;  one  part  of  cop- 
per and  three-fourths  of  zinc,  compofed  an  alloy  of  a 
golden  colour,  which  yielded  to  the  file  ■,  one  part  of 
copper  and  one-fourth  of  zinc,  gave  a  compound  of  a 
-finer  colour  than  that  of  brafs.  According  to  the 
proportions  of  the  metals  which  are  employed,  the 
alloys  have  received  different  names.  The  ufual  pro- 
cefs for  combining  them,  is  either  by  fufing  copper  with 
a  mixture  of  calamine,  or  native  carbonate  of  zinc  and 
charcoal-,  or  by  llratlfying  plate*  of  copper  with  the  fame 
mixture,  and  expofing  them  to  heat. 

The  well  known  compound,  diftinguilhed  by  the 
name  of  brafs,  is  an  alloy  of  copper  and  zinc.  The 
proportion  of  the  zinc  is  about   one-fourth  of  the  cop- 
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per.     This  alloy  is  of  a  fine  yellow  colour,  lefs  liable  Copper,  ice. 
to    tarnifh,  and   more  fufible  than  the  copper.      The         ; 
denfity  of  this  alloy  is  one-tenth  more  than  the  mean. 
It    is   malleable,    and    polTelTes    confiderable   duflility. 
A  compound  applied  to   a   great  yariety  of  ornamental 
purpofes,  and  known   by  the  names  of  Prince  Rupert's      joji 
metal,  />nncc''s  metal  ox  pinchbeck,  is   an  alloy   of  zincfmchbeck. 
and  copper  in  the  proportion  of  three  parts  of  the  for- 
mer to  four   of  the  latter.     This  alloy  is  lefs  malleable 
than    brafs ;    but   has    a  fine  golden  colour,  which  is 
pretty  permanent,  and  little  affefted  by  expofare  to  th^ 
air. 

The  compound  of  zinc  and  copper,  called  brafs,  it 
is  fuppofed,  was  ^vell  known  to  the  ancients.  An  ore 
of  zinc  was  employed  in  the  fabrication  of  it,  although 
it  does  not  appear  that  they  were  at  all  acquainted 
with  zinc  as  a  diftinft  metal.  "  It  is  probable,"  Pro- 
fellbr  Beckmann  obferves,  after  Pliny,  "  that  ore  con- 
taining zinc,  acquired  the  name  of  cadtnia,  becaufe  it 
firft  produced  brafs."  "  Ipfe  lapis  e  quo  fit  aes,  cad- 
mia  vocata."  "  When  it  was  afterwards  remarked, 
that  calamine  gave  to  copper  a  yellow  colour,  the 
fame  name  was  conferred  on  it  alfo.  It  appears, 
ho%vever,  that  it  was  feldom  found  by  the  ancients, 
and  we  muft  confider  cadmla  in  general  as  fignifying 
ore  that  contains  zinc.  Gold-coloured  copper  or  brafs 
was  long  preferred  to  pure  or  common  copper,  and 
thought  to  be  more  beautiful  the  nearer  it  approached 
to  the  heft  aurichalchum  (c).  Brafs,  therefore,  was 
fuppofed  to  be  a  more  valuable  kind  of  copper  \  and 
on  this  account  Pliny  fays  that  cadmia  ^vas  necelTary 
for  procuring  copper,  that  is,  brafs.  Copper  as  well 
as  brafs  was  for  a  great  length  of  time  called  ccs,  and 
it  was  not  till  a  late  period,  that  mineralogifts,  in  or- 
der to  diftinguilli  them,  gave  the  name  of  cuprum  to 
the  former.  Pliny  fays,  that  it  %vas  good  when  a  large 
quantity  of  cadmia  had  been  added  to  it,  becaufe  it 
not  only  rendered  the  colour  more  beautiful,  but  in- 
creafed the  weight  (d)  *."  *  ^'fi  "f 

To    difcover    the  proportions  of  the  two  metals   in  :("■''''"'- 
this  alloy,  Vauquelin  dilVolved    a  quantity  of  brafs  in '""  ^^' 
nitric  acid.      When  the  folution  is  completed,  he  pre-  Brafs  ana- 
cipitates  the  two   metals  by  means  of  potalh,  which  islyzed. 
added  in  large  quantity,  to  dilTolve  the  whole  of  the 
oxide  of  zinc  ;  and  as  the  oxide  of  cepper  is  not  fo- 
luble   by  this  alkali,  it  remains  in  the  form  of  black 
powder,  which  is  feparated,   wadied,    and  dried.       A 
fiftieth  part  of  the  weight  of  this  precipitate  is  deduc- 
ed for  the  oxygen  with  %vhich  it  is  combined  ;  the  re- 
mainder gives  the  weight  of  copper  in  the  alloy.  Wliat 
is  deficient  of  the  whole  weight  of  the  alloy,  is   the 
weight  of  the  zinc  f .  ''/'•^f"' 

II.  Copper C4,.„  A 
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(c)  According  to  Bilhop  Watfon,  the  aurichalcum,  or  orichalcum  of  the  ancients  is  to  be  confidered  as  tlie 
fame  with  our  brafs.      Manchejl.  Tranf.  ii.  47. 

(d)  Mr  Beckmann  farther  adds,  "  at   firft  it  was  called  as  cyprium  ;  but  in  courfe  of  tiine  only  cyprium. 


ds  tiie'e  ap;;'ellations 
e  cannot  ftv  whether 


from  which  at  length   formed   cuprum.     It   cannot,  however,  be  afcertained  at  what  perio 
were  common.     The  epithet  cupreus   occurs  in  manufcripts   of  Pliny  and  Palladius,  but  w 

"  fibers  may  not  have  changed  cyprius  into  cupreus,  with  which  they  were  perhaps  better  \c  (uainted. 
writer  who  ufes  the  \vord  cuprum,  is  Spartian,  who  fays  in  the  life  of  Car-ralla,  cn'icelli  ex  cere,  vet 
may  not  the  laft  word  have  been  added  to  the  text  as  a  glofs  ?  Plmy,  book  xxxJ.  26.  fays,  addito 
kro,  which    Ifidore,  xvi.  15.   p.  363,    exprelTed  by  the  words  tidjeBi  cuj>ro  e:  nitro:'     Hijl.  of  li^- 


later  tranfcr; 
The  oldeft 
cupro  ;  but 
jcypreo  et  nitro. 
vent.  iii.  75 
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Copper, Sec.      ii.  Copper  combines  very  readily  with  tin.     This 
is  a  very  important  alloy  in  the  arts.     It  is  witii  this 
alloy  that  brorvze,  metals  for  calling  ftat.ies  and  can- 
nons,  bell-metal,  and    metallic    mirrors,    are    formed. 
Tin  diminirties  the  diiflility  of  copper,  and    increafes 
its  tenacity,  hardnefs,  and  fonorous  quality.     Accord- 
ing   to   Mufchenbroeck,  copper  acquires  the    greatell 
•     folidity  with  the  addition  of  one  part  of  tin  to  five  or 
fix  of  this  metal.     By  increafmg  the  quantity  of  tin, 
2017       the  allsy  becomes  hard  and  brittle. 
For  can.  To  form  the  alloy  employed  for  cannons,  I  2  parts 

nons.  jjf  tJn  ;ire  united  to  100  of  copper.      In  fufing  the  two 

metals  for  this  alloy,  it  is  neceflary  to  ftir  or  agitate 
the  mixture,  otherwife  they  remain  uncombined. 
Bronze,  or  the  metal  which  is  ufed  for  ftatues,  is  not 
different  from  that  of  which  cannons  are  made,  e.x- 
cepting  in  the  proportion  of  tin  being  either  more  or 
,018  lels,  to  vary  the  colour. 
Cell-metal  The  component  parts  of  bell-metal  are  ufually  75 
of  copper  and  25  of  tin,  or  three  of  copper  and  one 
of  tin.  A  fmall  quantity  of  other  metals  is  fometimes 
detedled  by  analylis,  in  fragments  of  bells  that  have 
been  examined,  fuch  as  zinc,  antimony,  bifmuth,  and 
even  lilver.  But  thefe  metals  are  not  confidered  as 
effential  to  the  alloy.  Bell-metal  is  of  a  grayiih  white 
colour,  of  a  clofe  grain,  and  fo  hard  as  to  be  fcarcely 
touched  with  the  file.  It  is  alfo  elaiHc  and  fonorous. 
The  fpecific  gravity  is  confiderably  more  than  the 
mean,  and  it  is  more  fufible  than  copper.  A  mixture 
of  three  parts  of  tin  and  one  of  copper,  fufed  with  a 
little  arlenious  acid,  and  black  tiux,  gives  an  alloy  of 
the  colour  of  fleel,  very  hard,  and  fufceptible  of  a 
fine  polilh,  which  is  employed  in  the  fabrication  of 
mirrors  for  tclefcopes.  But  other  proportions,  ^vith 
the  addition  of  other  metals,  are  employed  by  different 
opticians.  Bifmuth,  antimony,  and  filver,  are  added, 
jQjn  to  increafe  the  reflefting  property  of  the  mirror. 
Tinning  Copper  vefTels  %vhich  are  employed  for  the  purpofes 

cq^jper.  of  domeftic  economy  are  apt  to  be  corroded  or  oxi- 
dated by  the  fubftances  which  are  boiled  or  preferved 
in  them.  To  defend  them  from  the  aiilion  of  thefe 
fubllancds,  and  to  prevent  the  terrible  accidents  which 
would  otherwiie  happen  to  thofe  who  employ  any  of 
thefe  matters  as  food,  the  infide  of  fuch  veiTels  is  co- 
vered with  a  thin  coating  of  tin.  This  is  performed 
by  the  following  procefs.  The  furface  to  be  covered 
with  tin,  is  fcraped  very  clean  with  an  iron  inftrument, 
or  it  is  fcoured  with  wine  lees,  or  weak  nitric  acid 
and  fund.  The  tin  is  then  applied  in  two  ways ;  in 
the  firfl  way,  the  tin  is  in  a  flate  of  fufion,  and  the 
(lirface  Is  covered  with  fome  refinous  or  oily  matter, 
to  prevent  oxidation,  in  the  fame  way  as  in  tinning 
iron.  The  furface  to  be  tinned  is  firll  immerfed  in  a 
folution  of  muriate  of  ammonia,  and  dried,  and  then 
dipped  into  the  melted  tin.  Another  method  is,  to 
heat  the  copper  vefl'el  on  charcoal,  and  then  to  apply 
to  the  infide  of  it  a  quantity  of  tin,  which  is  then 
melted  ;  a  little  muriate  of  ammonia  being  thrown  in  at 
the  fame  time  in  powder.  The  furface  is  then  rub- 
bed with  tow.  The  muriate  of  ammonia  is  employed, 
both  to  clean  the  furface  of  the  copper,  and  alfo  to 
prevent  the  tin  from  being  oxidated.  The  coating  of 
tin  wliich  can  be  applied  to  copper  is  extremely  thin  ; 
,and  it  cannot  by  any  means  be  increafed,  to  bear  a 
heat  greater  than  that  which  melts  tin.  Bayen  in  his 
Vol.  V-  Part  II. 


relcarches  concerning  tiii,  found,  that  a  veiTel  nine  in- Silver,  &c. 
ches    in  diameter,   and  three  lines  in  depth,  acquired,         » 
by  ha\'ing  its  furface  covered  with  tin,  only  21  giafns 
of  additional  weight. 

In  ufmg  veflels  thus  tinned,  care  fliould  be  taken 
not  to  allow  acid  fubllances  to  remain  for  any  length 
of  time  in  contaft  with  them,  becaufe  the  tin  would 
be  corroded,  and  part  of  the  copper  afterwards  dif- 
folvcd,  ivhich  ^vould  inevitably  aft  as  a  poifon.     Pure  . 

tin  ought  only  to  be  employed,  at  leaft  without  any 
mixture  of  lead.  jq,-^ 

12,  Copper  combines    very    readily    with  lead    by  Lead. 
fufion.     With  an  excefs  of  lead,  the  alloy  is  of  a  gray 
colour,  is  duftile,  but  brittle  when  it  is  hot,  on  account 

of  the  great  difference  of  fufibility  of  the  lead  and 
copper.  This  alloy  is  employed  in  the  fabrication  of 
printing  types  for  large  letters.  According  to  Savary, 
the  proportion  for  this  purpofe  is  lOO  ef  lead  and 
20  or  25  of  copper.  j^,^ 

13.  Copper  combines  with  iron,  but  with  much  Iron, 
greater  difficulty  than  with  the  other  metals.  As  the 
proportion  of  iron  is  increafed,  the  alloy  becomes  of  a 
darker  gray,  lofes  .its  duftility,  and  is  more  infufible. 
The  alloy  of  copper  with  iron  has  been  fuppofed  to 
conflitute  that  variety  called  hot  Pmrt  iron,  which  pof- 
fefTes  greater  tenacity  than  other  kinds  of  iron,  and  on 
account  of  fome  peculiar  properties  is  more  appHcablc 

to  a  variety  of  purpofes.  ^^^j 

Next  to  iron,  copper  is  of  the  greatelf  importance,  Ufes. 
and  moll  extenfive  utility,  of  all  the  metals.  In  the 
metallic  flate  it  Is  employed  for  a  great  variety  of  in- 
flruments  and  utenfils  j  fome  of  its  oxides  and  falts  are 
much  ufed  in  painting,  -dyeing,  and  enamelling  ;  and 
the  alloys  with  other  metals,  efpecially  with  zinc  and 
tin,  are  applied  to  many  valuable  purpofes  in  the  arts, 
and  in  domefllc  economy.  But  the  ufes  of  copper  in 
its  different  Hates,  and  in  Its  various  combinations,  are  fo 
familiar  and  well  known,  that  it  mull  appear  quite  un- 
necelfary  to  enumerate  them. 


Sect.  XX.  OfSnrER. 


lai-i, 


I .  Silver  has  been  reckoned  among  the  noble  or  per-  Hiftorv. 
fedl  metals,  and  has  been  knoivn  from  the  earliell  ages 
of  the  world.  Its  fcarclty,  beauty,  and  utility,  have 
always  rendered  it  an  objeft  of  ref'earch  among  man- 
kind, fo  that  the  nature  and  properties  of  this  metal 
have  been  long  lludied  and  minutely  invefligated.  In  the 
midfl  of  the  rage  for  the  tranfmutation  of  metals  ivhich 
for  centuries  fired  the  imaginations  of  the  alchemifh, 
filver  occupied  a  great  Ihare  of  their  attention  and  la- 
bour, with  the  hope  of  difcovering  the  means  of  con- 
verting tlie  bafer  and  more  abundant  metals  into  this, 
which  is  more  highly  valued  on  account  of  its  fcarcity 
and  durability.  When  the  dawn  of  fcience  commen- 
ced,  and  its  light  had  dllfipated  the  follies  and  extra- 
vagancies of  thefe  purlults,  the  earlier  cliemifls  were 
mucli  employed  in  examining  the  properties  and  com- 
binations of  lll-.er  •,  nor  has  it  been  overlooked  or  ne- 
gle6led  by  the  moderns.  jqj. 

2.  Silver  which  is  neither  in  fuch  abundance  nor  fo  Ores, 
univerfally  diffufcd  as  many  other  metals,  exifls  in  na- 
ture in  five  different  flates  ;  in  the  native  flate  ;  in  that 
of  alloy  Tvith  other  metals,  efpecially  with  antimony ; 
in  that  of  fulphuret,  fulphurated  o.\ide,  muriate,  and 
4  R  tarbonate. 
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Silver,-Stc.  carbonate.      I.  Native  filvcr,  ■ivhich  is  charaftenzed  by 
"  its  duflility  and  fpecific  gravity,  is  frequently  tarnilhed 

on  tBe  furface,  of  a  gray  or  blackilh  colour,  and  ap- 
pears under  a  great  variety  of  forms.  In  this  llate  it 
is  not  perfeclly  pure.  It  is  ufually  alloyed  wtli  a  lit- 
tle gold  or  copper.  2.  The  alloy  of  filver  and  anti- 
mony, which  is  the  mod  frequent,  is  diftinguilhed  by 
its  brittlenefs  and  lamcUatcd  ilruilure  from  native  lil- 
ver,  which  it  rcfembles  in  lullre  and  colour.  It  cryl- 
tallizes  in  prifms  which  are  fix-fided  and  pretty  regu- 
lar. 3.  'J'he  liilphuret  of  iilver  which  is  known  to" 
mineralogills  by  the  name  of  •'jilreousjilver  ore,  is  of  a 
dark  gray  colour,  and  has  fome  metallic  luftre.  It  is 
iifually  cryllallized  in  the  form  of  cubes,  octahedrons 
%vith  angular  facets,  or  lometimes  in  the  form  of  the 
dodecahedron.  4-  -The  fulphurated  oxide  of«  filver  and 
antimony.  In  this  ore  of  lilver  the  fulphur  is  combin- 
ed with  the  metal  in  the  ftate  of  oxide  ;  in  the  former, 
in  the  metallic  ftate.  The  ore  is  called  red  fdver  ore. 
It  is  of  a  deep  red  colour,  fometimes  tranlparent,  and 
lometimes  nearly  opake,  frequently  having  the_  luftre 
or  fteel  on  the  iurtace.  The  primitive  form  of  its 
cryftals  is  the  rhoinboidal  dodecahedron.  5.  The  muri- 
ate of  filver  which  has  been  long  known  to  mineralo- 
gifts  by  the  name  of  corneous  /ilver,  is  found  in  irregu- 
lar mafl'es  of  a  grayilli  colour,  frequently  opake,  but 
fometimes  femltranfparent.  It  is  foft  and  very  fuli- 
ble. 

3.  The  analyfis  of  filver  ore  varies  according  to  its 
nature  and  combinations.  Native  filver,  after  be- 
ing broken  doivn  and  waflied,  is  rubbed  with  liquid 
mercury,  \?'hich  by  ftrong  trituration  diflolvcs,  and 
combines  with  the  filver.  This  amalgam  is  fubjccled 
to  prefiiire,  to  feparate  the  excefs  of  mercury.  It  is 
then  diftillcd,  and  afterivards  heated  in  a  crucible,  to 
volatilize  the  mercurs",  and  the  filver  remains  pure. 
When  filver  is  combined  \vith  antimony  and  fulphur, 
the  ore  is  to  be  ftrongly  roafted,  to  feparate  the  anti- 
mony or  fulphur.  It  is  then  malted  with  a  proper 
quantity  of  alkaline  flux.  The  fulphurated  oxide  of 
filver  and  antimony  may  be  treated  In  the  fame  way. 

But  by  thcfe  procefl'es  the  filver  is  not  in  a  ftate  of 
perfetl  purity.  To  -obtain  it  pure,  by  the  feparation  of 
other  metals,  as  copper  or  iron,  it  is  fubjecled  to  the  pro- 
cefs  called  cupellation.  ThJs  depends  on  the  peculiar 
property  of  lead,  when  it  is  oxidated  and  afterwards 
vitrified,  of  combining  with  the  fftetals,  and  le^■^^ng  the 
filver  in  a  ftate  of  purity.  A  fmall  flat  cup  made  of 
the  powder  of  burnt  bones,  which  has  received  the 
name  of  cupel,  is  employed  for  this  purpofe.  The  fil- 
^  er  to  be  purified  is  included  in  a  plate  of  lead,  ufual- 
jy  double  the  weight  of  the  filver.  The  cupel  is  in- 
troduced under  a  miiffie  in  the  middle  of 'the  furnace. 
The  ufe  of  the  muffle  is  to  increafe  the  heat,  by  allow- 
ing the  metal  to  be  furrounded  on  all  fides  with  coals, 
and  at  the  fame  tinie  preventing  the  admixture  of  any 
part  of  the  fuel  wjth  the  fufed  matter.  The  heat  is 
then  to  be  applied  fufficientiy  great,  that  every  part  of 
the  metal  may  be  in  fufion,  but  not  fuch  as  to  fublime 
the  lead  too  rapidly.  As  the  procefs  advances,  the 
lead  is  .oxidated  and  vitrified,  and  having  combined 
with  all  the  other  metals  except  the  filver,  links  into 
_the  porous  cupel,  and  leaves  the  filvcr  pure.  The  lead, 
which  is  now  in  the  ftate  of  litharge,  is  cxtraiffed  from 
tlie  cupel,  and  applied  to  the  ufaal  purpofes. 
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4.  Silver  is  of  a  fine  white  colour,   and  great  bril- Silver,  ace. 
llancy.     The  fpecific  gra\'ity  is  10.474,  ^'"^  according '~~^'~~' 
to  fomc,  when  it  is  hammered,  10.535,  ^""^  fometimes  „    ^'^^'^ 
nearly    11.       The  hardnefs  of   filver    is    intermediate      P^' '"• 
between  iron  and  gold.     The  elafticity  of  filver  is  con- 
fiderable,  and  it  is  one  of  the  inoft  lonorous  of  the  metals. 

It  poflefles  very  great  ductility  and  malleability.  It  may 
be  beaten  out  into  leaves  t^Ws  of  ''"  inch  thick,  and 
a  grain  of  filver  may  be  fo  extended  as  to  be  formed 
into  a  hemifpherical  veflel  of  fufticient  capacity  to  hold 
an  ounce  of  water,  or  to  be  drawn  out  into  a  wire  400 
feet  in  length.  The  tenacity  of  filver  is  very  great. 
A  wire  .078  of  an  inch  in  diameter,  will  fupport  a 
weight  of  187  lbs.  avoirduppis.  ^^^j 

5.  Silver  ig  a  good  conduftor  of  caloric.      Its  ex-Adlionof- 
panfive  power  is  lels  than   that   of  lead  and  tin,  andlieat. 
greater  than   that   of  iron.     When  it  is  expofed  to  a 

ivhite  heat,  it  melts.  The  temperature  neceffary  to 
bring  it  to  fufion  has  been  calculated  at  the  iooo°  of 
Fahrenheit,  but  according  to  Kirwjr.,  it  requires  a 
higher  temperature  than  28°  Wedg-ivocd  to  melt  it, 
although  at  that  temperature  it  continues  in  a  ftate  of 
fufion.  When  it  is  cooled  flowly  after  fufion,  it  ex- 
hibits fome  marks  of  cryftallization.  It  afllimes  the 
form  of  four-fided  pyramids,  or  of  o£tahedrons.  If 
the  heat  be  increafed  after  the  filvcr  is  melted,  it  boils, 
and  may  be  reduced  to  vapour.  The  furface  of  melt- 
ed filver  is  fo  extremely  brilliant,  that  it  fcems  to 
thro^v  out  fparks,  which  is  called  corufcation  by  the 
workmen.  .        jgjj 

8.  Silver  is  a  good  conduiilor   of  eleftriclty.     It  hasEledriciiy 
no  perceptible  talle  or  fmell.  ^'^• 

9.  Silver  is  not  altered  by  expofure  to  the  air,  al-^^f-  ^"-"^ 
though  it  is  foon  tarniftied,  which   is  owinf,   as   Prouft 
afcertained,  to   a  thin  covering   of  fulphuret  of  filver, 
which  is   formed  by  fulphureous  vapoins  to  ^vhlch  it  is 
expofed  j  but  when   it  is  fubjedled  to  a  ftrong  heat  for 

a  Ions  time,  in  an  open  veflel,  it  combines  with  the 
oxygen  of  the  atmolphere,  and  is  converted  into  an  Oxidation 
oxide.  In  the  experiments  of  Macquer,  the  oxidation 
of  filver  was  eft'eded  by  expofing  it  for  20  times  fuc- 
ceilively  in  a  crucible,  to  the  llrong  heat  of  a  porce- 
lain funiace.  At  laft  perceptible  traces  of  oxidation 
^vere  obferved,  and  vitreous  matter  of  an  olive  co- 
lour was  obtained.  In  other  experiments  filver  being 
ailed  on  by  the  heat,  of  a  burning  glafs,  was  covered 
with  a  white  powder,  which  was  after^vards  convert- 
ed info  a  cruft  of  a  green  colour.  Van  Marum 
paffed  electric  Ihocks  tlirongh  filver  wire,  ivhich  was 
inftantly  reduced  to  a  kind  of  powder,  with  a  greenilh 
white  tlame,  and  the  oxide  which  ^vas  formed  \vas  dif- 
fipated  in  vapour.  The  oxide  of  filver,  which  is  form- 
ed by  thefe  proceffes,  is  of  a  greenifti  or  yellow  colour. 
It  is  compofed  of  about  ten  p."irts  of  oxygen,  and  90 
of  filver.  The  oxide  of  filver  is  very  eafily  reduced,, 
for  the  affinity  of  oxygen  for  this  metal  is  very  feeble. 
It  is  decompofcd  by  the  application  of  heat,  and  even 
when  it  is  expofed  to  the  light.  By  heating  it  la 
clofe  veffels,  pure  oxgyen  gas  is  obtained,  and  the 
metal  is  converted  to  the  metallic  ftate,  by  melting  it 
in  a  crucible. 

7.  Azote,  hydrogen,    or  carbone,    have    no  aftion 
whatever  on  filver. 

8.  Silver    combines    with    phofphonrs,    forming    a  pholuliure:, 
phofphuret.     One  part  of  filver  in  filings,  with  two  of 

'   pliofphoric 
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Sliver,  &c.  plio{plionc  glafs,  and  half  a  part  of  charcoal,  expofcd 
V— '  to  lient  in  a  crucible,  yielded  a  phofphuret  of  filver 
which  had  acquired  one -fourth  of  its  primitive  weight 
of  iilvcr.  This  phofphuret  is  of  a  white  colour,  brit. 
tie,  of  a  granulated  texture,  and  may  be  cut  with  a 
knife.  By  throwing  pieces  of  phofphorus  on  filver 
red  hot  in  a  crucible,  the  metal  is  inftantly  melted, 
and  the  phofphuret  which  is  formed  remains  at  the 
bottom.  At  the  moment  when  the  furface  becomes 
folid,  a  quantity  of  phofphorus  is  thrown  out  with  a 
kind  of  cxplofion,  and  the. furface  of  the  metal  then 
exhibits  a  lamelkted  appearance.  Pelletier,  who 
firll  made  this  experiment,  concludes  from  it,  that  fil- 
ver is  fufceptible  of  retaining  a  greater  proportion  of 
phofphorus  in  combination  uith  it,  when  it  is  in 
fufion  than  in  the  folid  ftate,  and  that  the  feparation 
of  the  phofphorus  is  owing  to  the  I'udden  contradlion 
of  the  filver.  A  hundred  parts  of  fdver  in  fufion  re- 
tain 25  of  phofphorus,  but  only  i  ^  when  it  becomes 
folid.  Phofphorus  ha?  the  property  of  reducing  the 
oxides  of  filver,  and  of  "precipitating  them  from  this 
folution  in  acids,  in  the  metallic  form. 

9.  Sulphur  combines  readily  with  filver,  both  in 
the  dry  and  humid  way.  By  llratifying  in  a  crucible 
plates  of  filver  alternately  with  fulphur,  and  melting 
them  rapidlv,  a  deep  violet-coloured  mafi  is  obtained, 
which  is  more  fufible  than  filver,  brittle,  cryftallized, 
and  has  a  metallic  lullre.  It  may  be  cut  with  a  knife, 
and  has  a  good  deal  of  refemblance  to  vitreous  ore  of 
filver.  When  this  fulphiiret  of  filver  is  expofed  to  heat 
Tor  a  confiderable  time,  the  fulphur  is  gradually  difli- 
pated,  and  the  filver  remains  pure  and  duflile.  Silver 
combines  very  readily  with  fulphur,  when  it  is  long 
expofed  to  thofe  matters  which  gradually  depofit  this 
fubfiance.  This  effeft  is  immediately  produced,  when 
filver  is  brought  into  contaft  ivith  fulphurated  hydro- 
gen gas,  or  when  it  is  immerfed  in  water  impregnated 
with  this  gas,  as  in  natural  fulphureous  waters.  It  is 
owing  to  the  fame  caufe  that  a  filver  fpoon  is  tarnifhed 
by  a  boiled  egg,  and  particularly  if  the  egg  has  begun 
to  fpoil.  Sulphurated  hydrogen  gas  which  is  exhaled 
bv  the  egg,  is  decompofed,  the  fulphur  combines  with 
the  filver,  and  forms  a  thin  layer  of  iulphuret  of  filver, 
which  is  of  a  dark  or  violet  colour.  The  fame  thing 
happens,  when  filver  is  expofed  in  places  that  are  much 
frequented,  as  in  churches  and  theatres. 

10.  Silver  forms  alloys  with  moft  of  the  metals, 
and  falts  with  the  acids.  The  order  of  the  affinities  of 
filver  and  its  oxide,  as  they  have  been  arranged  by 
Bijrgman,  is  the  following. 


Affinities. 


Silver. 


OxiOE  of  Silver. 


Lead, 

Mtiriatic  acid, 

Copper, 

Oxalic, 

Mercury, 

Sulphuric, 

Bifmuth, 

SaclaiRic, 

Tin, 

Phofphoric, 

Gold," 

Sulphurous, 

Antimony, 

Nitric, 

Iron, 

Arfenic, 

Manganefe, 

Fluoric, 

Zinc, 

Tartaric, 

Arfenic, 

Citric, 

Nickel, 

Ladle, 

Silver. 

5. 

Salt5 

Oxide  of  Silvkr 

Platina, 
Sulphur, 
I'hofphoru 

I. 

Acetic, 
Succinic, 
PrulTic, 
Carbonic. 

of  Silver, 

Silver,  Sec. 


•I.  Sulphate  of  Silver. 

1.  Sulphuric  acid  has  no  action  on  filver  in  the  coldiPrcicil. 
but  three  or  four  parts  of  the  concentrated  acid,  boiled  tin,, 
with  one  part  of  filver  in  filings  or  fmall  pieces,  pro- 
duce an  effervefcence,  with  the  evolution  of  fulphuroys 

acid  gas.  A  white  powder  is  formed,  which  is  entire- 
ly folubl^  in  water  acidulated  with  fulphuric  acid. 
With  excefs  of  acid,  a  folution  of  fulphate  of  filver  is 
obtained,  which  is  colourlefs,  very  acrid  and  cauflic. 
Bv  evaporation  it  afi'ords  cryfials,  which  are  white  and 
brilliant,  and  in  the  form  of  fine  prifms  or  needles. 
WTien  the  folution  is  more  concentrated,  a  depofition  is 
formed  as  it  cools,  and  then  it  cryftallizes  in  large 
white,  brllhanl  plates,  which  feem  to  be  compofed  of 
comprefled  four-fided  prifms.  ^^  g 

2.  This  fait   is  not  very  foluble    in  water.     When  pjope,ti„. 
expofed  to  heat,  it  melts  and  fv.ells  up  ;  at  a  higher  tem- 
perature   it    blackens,    gives  out  fulphurous  acid,  and 
oxygen  gas,  and  is  then  reduced  to  the  metallic  ftate. 

It  is  flowiy  decompofed  by  the  aftion  of  light.  It  is  de- 
compofed by  phofphorus,  and  vapour  of  fulphur  in  tlie 
cold,  and  by  charcoal  at  a  red  heat.  It  is  not  altered 
by  the  aftion  of  the  acids,  excepting  the  muriatic. 
AH  the  alkalies  and  the  alkahne  earths  precipitate  the 
oxide  of  filver  from  its  folution  in  fulphuric  acid,  of  a 
dark  gray  or  brown  colour,  and  efpecially  in  contact 
with  light.  Lime  caufes  a  precipitate  of  a  greenifti  gray 
colour.  Ammonia  rediflblves  the  precipitate.  Sul-f)ecompofi. 
phate  of  filver  is  decompofed  by  the  muriates,  phof-tion. 
phatcs,  and  fluates.  The  carbonates  give  a  white  infolu- 
ble  precipitate  of  carbonate  of  filver.  The  alkaline  ful- 
phurets,  fulphurated  hydrogen  gas,  and  water  impregna- 
ted with  this  gas,  dccompofe  the  fulphate  of  filver,  and 
fcrm  in  its  folution  a  black  precipitate  of  fulphurct  of 
filver  ;  for  the  oxide  is  reduced  by  the  hydrogen,  while 
the  filver  combines  with  the  fulphur. 

2.  Sulphite  of  Silver. 

Sulphurous  acid  combines  readily  with  the  oxide  ofp^pj^a, 
filver.      It  aflumes  the  form  of  fmall  ihining  grains,  of  sion. 
a  pearly-white  colour.     It  is  not  altered  by  expofure 
to  light.     Sulphurous  acid  precipitates  the  folution  of 
filver  in  nitric  acid,  in  form  of  a  white  powder  of  ful- 
phite  of  filver.     The  fame  fait  is  obtained  by  adding  a 
folution  of  fulphite  of  ammonia  to  a  folution  of  iiitrate 
of   filver.       An  excefs  of  this  fulphite  rediflblves  the 
precipitate,  and  forms  a  triple  fait.     This  fulphite  of 
ammonia  and  lilver  expofed  to  the  fun's  rays,  is  foon 
covered  with  a  pellicle  of  filver,  and  the  liquid  contains 
fulphate  of  ammonia.     Sulphurous  acid,  aided  by  the 
affinity  of  ammonia,  deprives  the  oxide  of  filver  of  its 
oxygen,  and   is  converted    into  ftilphuric  acid,  which 
combines  with  the  ammonia,  and  forms  a  fulphate.  Sul- 
pliite  of  filver  is  decompofed  by  muriate  of  ammonia  ; 
and  the  precipitate,  which  is  formed,  aflumes  a  black 
colour,  and  is  partly  reduced.     When  fulphite  °f /"I- Dec "mpofi. 
ver  is  e-xpofed  to  the  aftion  of  the  blcw-pipe,  it  giveSfion. 
4  R   2  out 
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out  fulpliurous  acid,   melts   into   a   yellow  mafs,   and  . 
leaves  behind  a  metallic  button  of  pure  filver.     This 
fait  has  an  acrid  metallic  talle  ;    it  is  foluble  in  the 
cauftic  alkalies,  and  forms  with  thera  a  triple  fait. 

3.  Nitrate  of  Silver. 

1.  Silver  difiblves  nitric  acid  with  efFervefcence,  in 
confequence  of  the  evolution  of  nitrous  gas.  If  the 
folution  be  made  in  a  tall  conical  veJfel,  the  nitrous 
gas,  which  is  difengaged  from  the  bottom,  is  diffolved 
in  the  acid,  and  communicates  a  green  colour  to  the 
lo^ver  part  of  the  liquid.  If  the  green  colour  is  per- 
manent, or  paiTes  to  a  blue,  the  metal  is  contaminated 
with  copper  ;  but  if  it  be  mixed  with  gold,  a  purple 
coloured  powder  is  depofited  at  the  bottoji  of  the 
vefTel.' 

2.  Nitric  acid  diffolves  more  than  -^  of  its  weight  of 
filver.  This  folution  is  nearly  colourleis,  very  heavy, 
and  extremely  cauftic.  It  colours  the  fldn,  firll  of  a 
reddifh  purple,  and  then  of  a  deep  black.  It  produces 
the  fame  effeft  on  the  nails,  the  hair,  and  all  animal 
fubftances.  It  is  employed  to  dye  the  hair  of  a  black 
colour,  but  this  (hould  be  done  vxdth  great  caution. 
When  it  is  diluted  with  water,  fo  as  to  deprive  it  of  its 
caufticity,  it  has  an  aftilngent  bitter  tafte.  By  eva- 
porating the  folution  till  a  pellicle  is  juft  formed  on 
the  furface,  and  by  flow  cooling,  it  cryftallizes  in  tranf- 
parent  brilliant  plates,  fometimes  of  a  metallic  luftre, 
when  the  liquid  has  been  expofed  to  the  fun  during 
the  cryllallization.  Thefe  cryftals  are  not  very  regu- 
lar. They  are  fometimes  fix-fided,  fometimes  fquare, 
and  fometimes  triangular ;  but  they  feem  to  be  com- 
pofed  of  very  fine  fmall  prifms.  The  tafte  is  fo  ex- 
tremely bitter,  that  it  has  been  denominated  t/ie  gall  of 
the  metals.  It  is  not  deliquefcent  in  the  air.  When  ex- 
pofed to  the  light  of  the  fun,  it  gradually  blackens, 
and  the  filver  is  reduced.  When  it  is  heated  in  a  cru- 
cible, it  readily  melts  into  a  brown  liquid,  which  fwells 
up,  as  it  is  deprived  of  its  water  of  cryftallization  : 
and  in  this  ftate  of  fufion,  if  it  be  allowed  to  cool,  it 
aflunies  the  form  of  a  deep  gray,  or  black  mafs.  When 
the  nitrate  of  filver  is  thus  fufed,  and  call;  into  fmall 
cylindrical  moulds,  the  cylinders  thus  formed,  which 
exhibit  a  radiated  fradlure,  are  well  known  in  furgery 
by  the  names  of  lunar-  caujlic,  or  lapis  itif emails.  This 
is  generally  prepared  by  evaporating  the  folution  of  ni- 
trate of  filver  to  drynefs,  without  previous  cryftalliza- 
tion. 

3.  When  nitrate  of  filver  is  heated  in  a  retort,  it  firft 
gives  out  nitrous  gas,  then  very  pure  oxygen  gas, 
which  is  afterwards  mixed  with  azotic  gas.  The 
filver  is  reduced  at  the  bottom  of  the  veffels.  When 
a  plate  or  cryftal  of  nitrate  of  filver,  well  dried,  is  put 
upon  burning  coals,  it  produces  a  brilliant  detona- 
tion ;  the'  filver  is  reduced,  and  adheres  to  the  furface 
of  the  charcoal. 

4.  The  nitrate  of  filver  is  very  foluble  in  water,  and 
in  this  ftate  it  may  be  reduced  by  hydrogen  gas  and 
phofphorus.  By  expofing  paper  or  filk  moiftened  with 
a  folution  of  nitrate  of  filver  to  hydrogen  gas,  the  pa- 
per or  filk  is  coated  with  metallic  filver,  in  confequence 
of  the  redu61ion  of  the  fait  by  the  hydrogen,  which 
has  a  ftronger  affinity  for  the  oxygen  than  the  filver. 
The  fame  effeft  takes  place,  ,if  a  cylinder  of  phofpho- 
rus be  immerfed  in  a  folution  of  nitrate  of  fjlver.     The 


phofphorus   combines    with  the  oxygen  of    the  oxide,  SiKt<r^  fcc» 
and  the  filver  is  depofited  on  the  furface  of  the  phof-  '        *        ' 
phorus  in  the  metallic  ftate.     The  phofphorus  may  be 
feparated  from  the  filver  by  melting  it  in  boiling  wa- 
ter.    Thefe  experiments  were  made  by  Sage  and  Bouil- 
lon in  France,  and  Mrs  Fulham  in  England.  2047 

5.  A  mixture  of   this  fait    and    phofphorus    ftruck-'^''''"''"''"* 
fmartly  with  a  hammer,  produces  a  violent  detonation. 

Nine  grains  of  nitrate  of  lilver  and  three  of  fulphur 
produce  no  detonation,  but  only  an  inflammation  of 
the  lulphur,  when  they  are  l^ruck  with  a  cold  hammer  \ 
but  xvith  a  hot  hammer,  a  detonation  takes  place,  with 
the  reduftion  of  the  filver. 

6.  Nitrate  of  filver  is  decompofed  by  fulphuric  acid, 
and  forms  a  precipitate  of  fulphate  of  filver,  in  the 
ftate  01  white  powder.  It  is  alfo  decompofed  by  ful- 
phurous  acid.  Muriatic  acid  produces  a  copious  white 
precipitate  which  is  very  infoluble,  and  is  depofited 
in  the  form  of  thick  heavy  flakes  of  muriate  of  fil- 
ver. , 

7.  Nitrate  of  filver  is  decompofed  by  all  the  alka- 
line and  earthy  matters.  A  white  precipitate  is  at  firft 
formed,  whicli  afterwards  paffes  to  an  olive  green  j 
but  the  carbonates  of  the  alkalies  give  a  white  preci- 
pitate which  remains  unaltered.  Ammonia  occafions 
a  fpariiig  precipitate,  wliich  is  re-diflolved  by  an  ex- 
cefs  of  alkali,  when  there  is  formed  a  triple  fait.  But 
a  very  peculiar  aftion  takes  place  between  ammonia 
and  the  oxide  of  filver,  by  which  both  the  one  and 
the  other  are  decompofed  with  a  ■i'iolent  detonation. 
This  is  the  celebrated  fulminating  fiver,  which  was 
difcovered  by  Berthollet  in  1788.     It  is  prepared  by 

the  following  procefs.  . 

.     r  1      ■  r  ri  ■  ■      ■  •  i    •  •    •  *045 

A  lolution  01  pure  lilver  m  nitnc  acid  is  precipitat-pulmma- 
ed  by  lime  water.  The  precipitate  is  placed  on  gray  ting  filver. 
paper,  which  abforbs  the  whole  of  the  water  and  the 
nitrate  of  lime.  Pure  cauftic  ammania  is  then  added, 
which  produces  an  effeft  fomewhat  fimilar  to  the  flak- 
ing of  lime.  The  ammonia  diflblves  only  part  of  this 
precipitate.  It  is  left  at  reft  for  10  or  12  hours,  when 
there  is  formed  on  the  furface  a  fliining  pellicle,  which 
is  rcdiflblved  wth  a  new  portion  of  ammonia,  but 
which  does  not  appear,  if  a  fufficient  quantity  of  am- 
monia has  been  added  at  the  firft.  The  liquid  is  then 
feparated,  and  the  black  precipitate  found  at  the  bot- 
tom, is  put  in  fmall  quantities  on  feparate  papers. 
This  powder  is  fulminating  fiver,  which,  even  while 
it  is  moift,  explodes  with  great  violence,  when  it  is 
ftruck  ivith  a  hard  body.  When  it  is  dry,  it  is  fuffi- 
cient to  touch,  or  rub  it  flightly,  to  produce  an  ex- 
plofion.  If  the  liquid  decanted  off  this  precipitate  be 
heated  in  a  glafs  retort,  it  effervefces,  gives  out  oxy- 
gen gas,  and  there  are  foon  formed  linall,  brilliant, 
opaque  cryftals,  which  have  a  metallic  luftre,  and 
which  fulminate  with  the  flightert  touch,  though  co- 
vered with  liquid,  and  break  \vith  violence  the  veffels 
containing  them.  In  this  aftion  the  moft  obvious  cir- 
cumftance  is  the  tendency  of  the  compound  to  decom- 
pofition.  The  oxygen  of  the  oxide  combines  with  the 
hydrogen  of  the  ammonia,  and  forms  water,  while 
the  azote  of  the  ammonia  efcapes  in  the  form  of  gas, 
and  the  filver  remains  behind  in  the  metallic  ftate. 
The  violence  of  the  explofion  is  owing  to  the  fudden 
expanfion  of  the  azotic  gas.  The  fliining  pellicle 
which  appears  on  the  furface,    is    part   of   the  filver, 

from 
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Silver,  &.  from  v.hicK  tlie  amruonia  has  been  feparated  by  the 
<r~-~  adion  of  the  air ;  and  to  have  the  fiill  efFeft,  another 
portion  of  ammonia  is  neceflTary  to  difl'olve  it.  Carbo- 
nate of  ammonia  difTolvcs  the  o.\ide  of  lilver  precipi- 
tated by  lime,  with  efFervefcence,  and  the  evolution  of 
carbonic  acid  •,  but  there  remains  enough  of  this  acid 
to  form  a  triple  fait,  which  when  dried,  is  in  the  form 
of  a  yellow  powder,  but  has  no  fulminating  property. 
The  preparation  of  this  dangerous  powder  frequently 
fails,  A  mixture  of  copper,  the  abforption  of  carbo- 
nic acid  by  the  oxide  of  filvcr,  precipitated  by  means 
of  lime,  and  left  too  long  expofed  to  the  air,  and  am- 
m.onla  containing  a  little  of  this  acid,  either  diminifli 
or  dertroy  its  fulminating  property. 

7.  Many  of  the  falts  decompofe  the  nitrate  of  filver. 
All  the  fulphates  produce  a  precipitate  of  fulphate  of , 
filver  in  the  form  of  powder.  The  fame  efFeft  is  pro- 
duced by  the  other  falts,  and  the  efteft  is  fimihir  to 
that  which  takes  place  with  the  acids  of  which  they 
are  compofed. 

8.  Molt  metallic  fubftances  have  a  ftronger  affinity 
for  oxygen  than  filver  has  j  it  is  therefore  precipitated 
from  its  lolution  in  nitric  acid,  either  partially  or  en- 
tirely deprived  of  its  oxygen,  and  in  the  metallic 
flate.  In  the  precipitation  which  takes  place  by 
means  of  mercuiy,  the  (ilver  is  reduced  in  an  arboref- 
cent  form,  which  has  long  retained  the  name  of  ar- 
bor Diana;.  Different  procefTes  have  been  tecom- 
mended  to  effeft  this  decompofition.  One  part  of  fil- 
ver, according  to  Lemery,  is  diffolved  in  diluted  ni-' 
trie  acid.  The  folution  is  then  to  be  farther  diluted 
with  20  parts  of  diftilled  water,  and  then  to  add  two 
parts  of  mercury.  It  is  faid,  that  it  requires,  by  this 
procefs,  about  40  days  for  the  formation  of  the  me- 
tallic tree.  Homberg  gives  a  iliorter  procefs,  which 
fucceeds  fufficiently  well.  It  confifts  in  making  an 
amalgam  in  the  cold  of  four  parts  of  filver-leaf  and 
two  of  mercury.  This  amalgam  is  then  to  be  diffolved 
in  a  fufficient  quantity  of  nitric  acid,  and  the  folu- 
tion to  be  diluted  with  3  2  times  the  weight  of  the  me- 
tals of  water.  By  introducing  into  part  of  this  liquid 
a  fmall  ball  of  foft  amalgam  of  filver,  the  formation 
of  the  tree  immediately  takes  place.  It  may  be  form- 
ed alfo  by  putting  a  foft  amalgam  of  filver  into  fix 
parts  of  a  folution  of  nitrate  of  filver,  and  four  of  a 
folution  of  nitrate  of  mercury.  In  thefe  procefles 
one  part  of  the  mercury  of  the  amalgam  attrafted  by 
that  of  the  folution,  and  carrying  off  the  oxygen  of 
the  filver,  precipitates  the  latter  in  the  metallic  ftate. 
The  precipitation  of  the  filver  is  ftill  favoured  by  the 
affinity  between  it  and  the  portion  of  undiflblved  mer- 
cury, and  alfo  part  of  the  filver  of  the  amalgam. 
All  thefe  attraftions  confpire  to  effeft  the  feparation 
of  the  filver,  when  it  is  depofited  in  prifraatic  needles, 

jQ,,       which  arrange  themfelves  in  an  arborefcent  form. 
Copper.  9.   Silver  is    precipitated  from  its  folution  in  nitric 

acid,  by  means  of  copper.  When  a  plate  of  copper  is 
immerfed  in  this  folution,  diluted  with  its  weight  of 
diftilled  w-ater,  the  filver  is  immediately  feparated 
in  whitilli  gray-coloured  flakes.  If  this  precipitate 
is  fcraped  off,  and  well  walhed  with  water,  after- 
wards fufed  in  a  crucible,  and  fubjefted  to  the  pro- 
cefs of  cupellation  with  lead,  pure  filver  may  be  ob- 
tained. 
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Muriatic  acid  has  no  aftion  whatever  on  filvcr  j  but  p..n.ff 
by  adding  muriatic  acid  to  a  folution  of  filver  in  ful-tion. 
pliuric  or  nitric  acid,  the  moment  it  comes  in  contaft 
v\  ith  thefe  folutions,  it  decompofes  them,  carries  off 
the  oxide  of  the  filver,  and  forms  with  it  a  white  in- 
foluble  (alt,  which  is  precipitated  in  a  kind  of  coagu- 
lated Hate.  The  muriates  alfo  produce  a  fimilar  preci- 
pitate, and  hence  it  Is  that  the  nitrate  of  filver  is  em- 
ployed as  a  re-agent,  and  a  moft  delicate  teft  of  muri- 
ates or  muriatic  acid  in  mineral  waters.  The  muriate 
of  filver,  \yhich  is  called  corneous  filver  or  hornij  filver, 
is  extremely  infoluble  in  water.  Expofed  to  the  light 
it  becomes  brown,  violet,  and  black.  By  heating  it 
gently  in  a  matrafs.  It  melts  like  tallow,  and  when  it 
becomes  folid  by  cooling,  it  afl'umes  the  form  of  a  fe- 
mitranfparent  gray  fubllance,  fimilar  to  fome  kinds  of 
horn,  from  which  It  derived  its  name  of  luna  cornea, 
or  horn  filver.  If  it  be  fyfed  on  a  Itone,  it  is  convert- 
ed Into  a  kind  of  friable  matter,  cryftalllzed  in  beauti- 
ful,  brilliant,  and  as  it  were  metallic  needles.  WTien 
It  Is  llrongly  heated  In  a  crucible.  It  filters  through  It,  ,„., 
and  is  lolf  in  the  fire.  The  component  parts  of  this  Compofi- 
falt  are,  according  to  Prouft,  lion. 


Acid 
Oxide 
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This  fait  is  not  decompofed  by  any  of  the  acids,  or  by 
the  pure  alkailes.  It  is  decompofed  by  the  alkaline 
carbonates.  The  muriate  of  filver  is  very  foluble  in 
cauftic  liquid  ammonia.  This  folution,  which  is  tranf- 
parent  and  colourlefs,  undergoes  a  remarkable  change 
when  It  is  expofed  to  the  air.  As  the  ammonia  eva- 
porates in  the  air,  there  is  formed  on  the  furface  a 
pellicle  which  affumes  a  brilliant,  bluilh,  or  Iridefcent 
colour.  This  pellicle,  which  gradually  increafes  in 
thicknefs,  deepens  in  colour,  and  at  laft  becomes  of 
a  dirty  gray  or  black,  by  the  contaft  of  light.  The 
fubllance  thus  feparated  Is  the  muriate  of  ammonia, 
containing  a  fmall  proportion  of  the  metal  reduced. 

5.  Hyperoxymurlate  of  Silver. 

This  fait  may  be  prepared  by  paffmg  oxymuriatic 
acid  gas  through  water  having  the  oxide  of  filver  dif- 
fufed  in  It.  It  is  foluble  in  t^vo  parts  of  warm  water, 
and  cryftallizes  in  cooling  in  the  form  of  fmall  rhom- 
boids. It  is  decompofed  by  muriatic  acid,  and  by  ni- 
tric and  acetic  acids.  The  muriate  of  filver  remains 
behind.  Expofed  to  a  moderate  heat.  It  melts,  oxy- 
gen gas  is  given  out,  and  the  fait  Is  reduced  to  the 
muriate  of  filver.  With  one-half  Its  weight  of  fulphur, 
it  produces  violent  detonation,  by  flight  percuflion.  It 
gives  out  a  white  vivid  flalh. 

6.  Fluate  of  Silver. 

Fluoric  acid  diffolves  the  oxide  of  filver,  and  forms 
with  it  an  infoluble  fait.  It  is  decompofed  by  fulphu- 
ric  acid. 

7.  Borate  of  Silver. 

Boracic  acid  combines  with  the  oxide  of  filver,  by 

adding 
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Silver,  &LC.  adtlliig   a    foluble  borate  to  tlie  folution  of  nitrate  of 
'  Clver.     The  whole  of  the  filver  is  precipitated  in  the 

form  of  a  white,  heavy,  infoluble  powder. 

8.  Phofphate  of  Silver. 

Phofphoric  acid  diffblves  the  oxide  of  filver,-  and 
precipitates  it  from  its  folution  in  nitric  acid.  Tie 
precipitate  is  a  white  heavy  powder ;  with  confider- 
able  heat  it  melts  into  a  kind  of  greenifli  enamel.  It 
11  not  foluble  in  water  without  an  excefs  of  acid. 
Wlien  it  is  heated  in  a  retort  with  charcoal,  it  gives 
out  a  little  phofphorus,  and  is  reduced,  in  great  part, 
to  phofphuret  of  filver. 

9.  Carbonate  of  Silver. 

Carbonic  acid  combines  readily  with  the  oxide  of 
filver.  It  may  be  prepared  by  adding  an  alkaline  car- 
bonate to  fulphate  or  nitrate  of  filver.  The  carbonate 
of  filver  is  precipitated  in  the  form  of  a  white  powder. 
This  fait,  which  blackens  by  the  aftion  of  light, 
readily  gives  out  its  carbonic  acid  by  heat. 

10.  Arfeniate  of  Silver. 

Arfenic  acid  diflblved  in  ^vater,  and  heated  with 
filver,  has  no  aftion  upon  it  ;  but  when  the  water  is 
evaporated,  and  the  heat  is  increafed  to  produce  vitri- 
fication, arfenic  is  fublimed,  and  there  remains  a  white 
\itreous  matter,  which  contains  the  filver  oxidated, 
and  is  covered  with  a  deep  yellow-coloured  glafs.  By 
licating  water  on  this  glafs  reduced  to  powder,  the  fo~  . 
lution  becomes  of  a  brown  red  colour ;  the  arfenic 
acid  is  diflblved,  and  carries  with  it  a  little  oxide  of 
filver,  which  is  precipitated  by  adding  muriatic  acid. 
The  brown  infoluble  powder  is  fufed  at  a  high  tempe- 
rature, and  becomes  femitranfparent.  By  continuing 
the  heat  in  a  crucible,  the  filver  is  reduced.  Arfenic 
acid  gives  a  brown  precipitate  in  the  folution  of  nitrate 
of  filver. 

1 1 .  Tungllale  of  Siher. 

Txingftic  acid  does  not  feem  to  have  any  aftion  on  fil- 
ver ;  but  when  added  to  a  folution  of  nitrate  of  filver ; 
it  occafions  a  precipitate  in  the  fonn  of  wiiite  powder, 
but  its  properties  have  not  been  examined. 

I  2.  Molybdate  of  Silver. 

2056  Molvbdic   acid  produces   a   white,  flaky  precipitate 

Molybdate.  l^  a  folution  of  nitrate  of  filver.      Nothing  is  known  of 
the  properties  of  this  fait. 


13 


Chromate  of  Silver. 


10^7  By  adding  chromate  of  potafh  to  a  folution   of  filver 

Chromate.  [^  nitric  acid,  a  precipitate  is  formed,  of  a  moll  beau- 
tiful crimfon  red,  ^vhich  the  atlion  of  light  changes  to 
purple.  The  precipitate,  which  is  the  chro?nate  of 
filver,  is  in  the  ftate  of  powder.  When  heated  by  the 
aftion  of  the  blow- pipe,  it  becomes  black,  and  is  re- 
duced in  part  to  the  metallic  ftate.  Reduced  to  pow- 
der in  this  ftate,  it  is  ftill  of  a  purple  colour ;  but  when 
it  is  heated  witb  the  blue  flame  of  a  candle  directed  by 
the  blow-pipe,  it  becomes  green,  and  the  filver  is  fepa- 
rated  in  globules.  The  chromic  acid,  decompofed  by 
the  hydrogen  of  the  blue  Ilame,  pafles  to  the  ftate  of 
green  oxide,  and  the  cxide  of  filver  is  reduced. 


;--i'v;r, , 


14.  Acetate  of  Silver, 

Aceric  acid  diflolves  the  oxide  of  filver.  The  ace- ^^(.^(jj. 
tate  of  filver  may  be  prepared,  by  adding  acetate  of 
potafli  to  a  folution  of  nitrate  of  filver.  The  folution 
affords,  on  cooling,  imall  prifmatic  cryftals.  This  fait 
is  very  foluble  in  v.ater,  and  has  an  acrid  metallic  tafte. 
Vvhen  heated,  it  fwells  up,  and  is  decompofed.  The 
acid  is  driven  off,  and  the  oxide  remains  behind. 


I  s;.  Oxalate  of  Silver. 
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Oxalic  aciii  diiTolvcs  a  fmall  portion  of  the  oxide  of  o.talaf. 
filver,  which  is  precipitated  from  nitric  acid,  by  means 
of  potafli,  or,  by  adding  oxalic  acid  to  a  folution  of 
nitrate  of  filver,  A  white,  thick,  infoluljle  precipitate 
is  formed,  which  is  oxalate  of  filver.  This  fait  is  foon 
changed  by  the  afUon  of  light.  When  expol'ed  to  the 
rays  of  the  fun,  it  becomes  black  ;  and  when  it  is  heat- 
ed in  a  fpoon,  it  undergoes  a  kimi  of  detonation. 

16.  Tartrate  of  Siher, 

5o6o 
Tartaric  acid  combines  with  the  oxide  of  filver,  and  Tartrate, 
forms  ^vilh  it  a  tartrate  of  filver,  which  becomes  black 
by  expofure  to  the  air.     fhis  acid  has  no  aflion  on  fil- 
ver itfelf,  nor  does  it  produce  a  precipitate  in  the  folu- 
tion of  nitrate  of  filver. 

17.  Tartrate  of  Potafii  ami  Silver. 

When  tartar  is  added  to  a  folution  of  nitrate  of  fil- 
ver, there  is  formed  according  to  Thenard,  a  triple  fiilt, 
which  confifts  of  tartaric  acid,  oxide  of  filver,  and  pot- 
afh. 

It  is  decompofed  by  the  alkalies  and  alkaline  car- 
bonates, and  bv  the  fulphatcs,  and  muriates  *.  *  ^<i/i.  /» 

,  -  Chim. 

1 8.  Citrate  of  Silver.  xxxiii  36. 

Citric  acid  dilTolves  the  oxide  of  filver,  and  forms  citraic. 
with  it  an  infoluble  fait,  which  becomes  black  by  be- 
ing expofed  to  the  fun.  It  has  a  harfli,  ftrong,  metal- 
lic tafte.  It  afibrds  by  diftillation  concentrated  acid,  and 
leaves  behind  the  filver  reduced  in  an  arborefcent  form, 
mixed  with  a  little  charcoal,  at  the  bottom  of  the  re- 
tort. This  fait  is  decompofed  by  nitric  acid.  Its  com- 
ponent parts  are. 

Acid,  36 

Oxide  of  fulphur,         64 
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19.  Malate  of  Silver. 

Malic  acid  added  to  a  folution  of  nitrate  of  filver,  y^^y 
produces  a  precipitate,  the    nature    of    which    is    un 
known. 


106% 
ate. 


20.  Bcnzoate  of  Silver, 


toiT, 


Benzoic  acid  combines  with  the  oxide  of  filver,  and  Eenzoate. 
forms  with  it  a  fait  which  is  foluble  in  water,  is  not 
deliquefcent  in  the  air,  but  becomes  brown  by  expofure 
to  the  fun's  rays,  and  is  decompofed  by  heat  j  the  acid 
being  driven  off,  and  the  oxide  reduced  to  the  metal- 
lic ftate. 

2 1 ,  Succinate  of  Silver. 

Succinic  acid  has  no  aflLon  on  filver,  but  it  combines.  /°  t. 

With 


C     H     E     M 

Silver,  Sec.  ^yith  its  oxide.     The   fuccinate  of  filver  cryftallizes  in 
''~~~'  thin  oblong  pvi&as,  which   are   arranged  in  a  radiated 
form. 

22.  Saccolatt  of  Silver. 

Saclaftic  acid  ponred  into  a  folution  of  nitrate  of 
(ilver  produces  a  Avhite  precipitate,  the  nature  of  \vhich 
has  ffot  been  examined. 


I     S     T     R     Y. 
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Eifafuth. 


Antiinony. 
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II.  Aflion  of  Alkalies,  &c.  upon  Silver. 

1 .  The  pure  alkalies  have  no  efteft  on  fifver.  Its 
o\!de  is  ioluble  in  ammonia  ;  but  if  this  folution  be  long' 
expoled  to  tlie  light,  the  ammoiir;i  is  decompofed,  azo- 
tic gas  is  diiengaged,  water  is  formed  by  the  combi- 
nation of.  the  hydrogen  of  the  ammonia  and  the  oxy- 
gen of  the  oxide,  which  is  reduced  to  the  metallic 
Hate. 

2.  Silver  forms  no  compound  ivith  the  earths  ;  but  in 
the  ftate  of  oxide  it  combines  with  fome  of  tliera,  by 
vitrification,  and  in  this  Hate  it  colours  glafs  and  ena- 
mels of  a  yellow,  olive  green,  or  br-ownilh  ihade.  For 
this  purpofe  the  oxide  of  lilver  is  employed  in  the 
Hits. 

3.  None  of  the  falls  have  any  aftion  on  filver.  It 
is  not  fenfibly  oxidated  by  the  nitrates  or  hyperoxymu- 
riates.  The  metals  which  are  more  eafily  oiidated, 
and  with  which  filver  is  frequently  contiminated,  are 
ailed  on  by  thefe  laline  matters,  and  in  this  way  it  has 
been  obferved,  filver  may  be  refined  or  purified  by 
means  of  nitre. 

III.   Alloys. 

1.  There  are  few  metallic  fubftances  with  which  fil- 
ver does  not  enter  into  combination,  and  form  alloys. 
Few  of  thefe,  however,  are  applied  to  ufeful  purpofes. 
Arfenic  combines  with  filver,  and  forms  an  alloy,  which 
is  externally  of  a  yellow  colour,  but  internally  of  a 
dark  gray.  It  is  brittle  ;  and,  when  it  is  expofcd  to 
heat,  the  arfenic  is  fublimcd,  and  the  filver  remains  be- 
hind in  a  ftate  of  purity. 

2.  Cobalt  is  -ivith  diihculty  alloyed  with  filver.  ^^'hen 
they  are  melted  together  in  a  crucible,  they  feparate 
from  each  other,  according  to  their  fpecific  gravities, 
and  each  liaving  a  fmall  proportion  of  the  other. 

3.  Bilrauth  combines  with  filver  very  readily  by  fu- 
fion.  TIkj  alloy  is  brittle,  lamellated,  and  of  an  in 
termediate  colour  beHveen  bifmuth  and  antimony.  The 
ipecific  gravity  is  greater  than  the  mean.  The  two 
metals  cannot  be  feparated,  br.t  with  difficulty.  When 
this  alloy  is  expofed  to  flrong  heat  in  the  open  air, 
tlie  bifmuth  is  oxidated,  and  vitrified  at  the  fame  time 
that  it  is  partially  fublimed,  fo  that  it  might  be  employ- 
ed in  place  of  lead  for  the  cupellation  of  filver  ;  and  in 
fome  cafes  bifmuth  is  preferred,  on  account  of  its  more 
rajiid  oxidation. 

4.  The  alloy  of  antimony  and  filver  is  eafily  effeff- 
ed  by  fufion.  It  is  heavier  than  the  mean  of  the  tv/o 
metals.  This  alloy  is  brittle,  and  has  not  been  applied 
to  any  ufe. 

5.  Silver  has  a  ftrong  affinity  for  mercury.  An  a- 
malgam  may  be  formed  of  thefe  two  metals,  by  fatu- 
rating  filver  leaf,  or  fine  filings  of  filver,  with  mercury ; 
or  by  adding  to  filver,  i\hile  it  is  red-hot,  heated  mer- 
cury. The  confiftence  of  this  amalgam  varies  accord- 
ing to  the  proportion  of  the  two  metals,     fn  ge:ieral 
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it  is  white  and  foft,  and  th.c  fpccIGc  gravity  is  grc.tcr  GoM,  &i 

than  the  mean.     It  finks  to  the  bottom   of  liquid  nier-  ' *' — 

cury.  Expofed  to  a  moderate  lieat  for  fome  time,  it 
liioots  out  intd  a  kind  of  vegetation,  like  the  tree  of 
Diana  ;  and,  if  after  fufion,  it  is  allowed  to  cool  lloiv- 
ly,  it  cryllalllzes  in  the  form  of  fmall  leaves,  or  in  fquare 
prifms,  terminated  by  four-fided  pyramids.  When  it 
remains  long  expofed  to  the  air,  it  becomes  harder,  and 
of  a  more  folid  confillcncc.  Tliis  amalgam  is  much 
employed  in  gilding.  -lo^r 

6.  Silver  combines  readily  with  zinc,  by  means  of  fu-  Zinc 
fion,  and  forms  with  it   a  briltle   alloy,  which  has  not 
been  applied  to  any  ufe. 

7.  Silver  combines  eafily  with  tin,  and  forms  aa  al- Tin* 
loy  which  is  extremely  brittle.  The  iUver  is  entirely 
deprived  of  its  dudility.  This  alloy,  however,  in- 
llead  of  being  ufetui,  is  confidered  as  one  of  the  mofl: 
troublelome  in  the  working  of  filver,  on  account  of 
the  hardnefs  and  brittlencfs  which  it  communicates, 
and  it  is  found  almoll  impofiible  to  feparate  them  en- 
tirely. 

8.  Lead,  it  has  been  already  obferved,  readily  com- Lead.   ' 
bines  with  filver  by  means  of  fufion.      It  is   employed 

for  the  purification  of  lead  in  the  procefs  of  cupella- 
tion. This  alloy  is  very  fufible,  refembles  lead  in  co- 
lour, and  is  lefs  fonorous,  but  not  lefs  duftile  than  fdvcr. 
The  fpecific  gravity  is  greater  than  the  mean.  j,-.,, 

9.  An  alloy  of  filver  and  iron  in  equal  proportions  Iron, 
has  nearly  the  colour  of  filver.  It  is  harder,  has  Ibme 
dudihty,  and  is  attrafted  by  the  magnet.  Steel  is  fol- 
dered  with  filver.  Guyton  fufed  together  filver  and 
iron,  and  obtained  two  buttons,  which  were  placed  by 
the  fide  of  each  other,  and  ft rongly  adhering,  but  fuf- 
ficiently  dillinft.  Each  of  the  metals  was  found  to  be 
alloyed  with  a  fmall  proportion  of  the  other.  The  fil- 
ver renders  the  iron  hard  and  compaft,  and  the'  iron 
communicates  to  the  filver  properties  whiih  fcem  to 
render  it  applicable  to  many  important  ufes. 

10.  Silver  combines  readily  u-ith  copper,  and  forms  Coppcrf 
with  it  one  of  the  moll  ufeful  alloys.     This   alloy  rrives 
hardnefs  to   the  filver,  and  the  colour  of  the  latter  is 

not  dirainiflied,  imlefs  the  quantity  of  copper  is  cou- 
fiderable.  Thefe  properties  render  it  extremely  ufeful 
in  the  fabrication  of  various  utenfils,  and  efpecially  of 
money.  The  denfity  of  the  alloy  is  lefs  than  the  mean 
of  the  two  metals.  If  137  parts  of  filver  be'  alloyed 
with  7  of  copper,  the  mean  fpecific  gravity  is  10.301, 
but  it  is  only  10.175,  which  lliews  an  increafe  of  bulk 
of  .jV  part.  This  is  the  alloy  of  tlie  filver  coin  of 
France*.  The  ftandard  filver,  Vvhich  is  employed  \w*  "Jour.dc 
the  Britilh  filver  coin,  is  compofed  of  1 1  parts  of  filver  Mmis,^° 
and  one  of  copper.  3°- 

The  ufes  of  filver  arc  as  important  and  cxtenfive  as,,.-^°^ 
any  of  the  met:ils,  except  iron,  and  efpecially  when  it 
is  alloyed  with  copper ;  as  it  is  applied  as  the  medium 
ol  commerce  by  all  civilized  nations,  and  for  various 
inftruments  and  utenfils,  moll  of  which  are  fo  familiar 
as  to  require  no  particular  enumeration. 


StXT.  XXI.  Of  Gold  and  its  Comhinalions. 
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1.  Gold  is  fpoken  of  in  the  earlieft  hillories  of  tljeuft 
world.  The  peculiar  properties  of  this  metal,  its  fcarcity, 
durability,  and  beauty,  have  rendered  it  always  ;.n  ob- 
jed^  of  purfait,  and  ^have  raifed  it  high  in  the  ellima- 
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&!^-  tion  of  mankind.  The  alchemifts  regarded  gold  as  the 
~"~  pureft,  the  fimpleft,  the  mod  perfect,  and  very  juftly 
the  moft  indeilruiElible  of  all  the  metals  with  which 
they  were  acquainted.  Hence  it  was  efteemed  the 
nobleil  and  moft  perfect  of  ivhat  they  coniidered  as 
perlect  metals,  and  dignified  with  the  pompous  name 
o{  iwg  of  the  metals.  It  was  the  objeft  of  all  their  la- 
bours and  refearches,  to  difcover  the  means  of  trauf- 
muting  the  baler  and  more  abundant  metals  into  this 
precious  metal. 

2.  Gold  is  fuppofed  to  be,  next  to  iron,  the  raofl  uni- 
d-.ffareii.butverfally  diffufed  of  all  the  metals  ;  but,  at  the  fame  time 


Univerfally 
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it  is  found  in  fuch  fraall  quantities,  that  it  is  one  of  the 
fcarceft.  it  is  mofl  commonly  found  in  the  ftate  of 
fmall  grains,  mixed  with  the  fanj  or  with  the  foil,  al- 
moft  in  every  part  of  the  world.  Gold  is  alfo  found 
imbedded  in  ftones,  efpecially  quartz,  either  in  grains, 
or  cryflals,  which  are  oftahedrons  ;  and  it  is  probably 
from  thefe  that  the  grains  found  in  the  foil  or  in  the 
fand  of  the  beds  of  rivers,  have  been  derived.  Gold 
is,  however,  more  abundant  in  the  tropical  regions  of 
the  earth,  where  it  forms  an  article  of  commerce,  un- 
der the  name  oi  gold  dujl.  In  this  rtate  it  is  found  in 
the  rivers  of  Africa,  and  exported  to  Europe.  But 
although  gold  is  always  found  in  the  metallic  (late, 
it  is  not  abfolutely  pure.  It  is  generally  alloyed 
with  copper  or  filver,  and  fometimes  with  iron  and 
mercury. 

3.  To  feparate  gold  from  the  metals  with  which  it 
is  alloyed,  the  procefs  recommended  by  Bergman  may 
be  employed.  It  is  firfl  difToIved  in  nitro-rauriatic 
acid  ;  the  filver  is  depofited  fpontaneoufly  in  the  form  of 
muriate  of  filver,  which  is  infoluble  ;  the  gold  is  pre- 
cipitated in  fine  powder  by  the  fulphate  of  iron  j 
the  quantity  of  iron  may  be  afcertained  by  prufliate 
of  potalh  ;  and  the  copper  is  feparated  by  means  of  iron. 
Each  of  thefe  procefles  is  performed  on  different  por- 
tions of  native  gold,  fo  that  the  quantity  of  gold,  and 
the  different  metals  with  which  it  is  alloyed,  may  be 
determined.  In  the  large  way,  the  extraiJlion  of  gold 
is  a  very  fimple  procefs.  The  auriferous  fand  of  rivers 
is  firft  wafhed  to  carry  off  all  extraneous  matters.  It 
is  triturated  in  a  veiTel  ivith  water,  with  10  or  12  times 
its  weight  of  mercury.  The  water  is  poured  off,  and 
carries  with  it  the  earthy  matters.  The  amalgam  is 
prefTed  in  fkins,  to  feparate  the  excefs  of  mercury,  and 
the  folid  portion  which  remains  is  expofed  to  heat  in  flone- 
ware  retort?,  to  drive  off  the  mercury,  and  the  gold  re- 
mains behind.  To  feparate  the  gold  from  other  me- 
tals, it  is  fubjefted  to  the  procefs  of  cupellation,  which 
has  been  already  defcribed  in  treating  of  the  purifica- 
tion of  filver. 

4.  Gold  is  of  a  reddidi  yellow  colour.  It  poffefles 
confiderable  lullre,  although  other  metals  have  this 
property  In  a  fuperior  degree.  Gold,  next  to  platina, 
is  the  heavieft  body  in  nature,  ha\'ing  a  fpecific  gra- 
vity of  19.3  and  19.4.  It  is  not  very  hard,  but  is  ex- 
tremely duftile  and  malleable.  It  may  be  beaten  out 
into  leaves  fo  thin  as  to  equal  j-^^V^^  P^""'  "^  3"  inch. 
The  method  of  extending  gold,  which  is  folloxved  by 
the  gold-beaters,  is  by  hammering  a  number  of  thin 
rolled  plates  between  ikins  or  animal  membranes.  A 
fmgle  grain  of  gold  may  be  beaten  out  in  this  way,  fo  as 
to  cover  56^  fquare  inches.  The  coating  of  gold, 
which  covers  wire,  is  flill  thinner.     By  computarion  it 
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is  found,  from  the  diameter  and  length  of  the  wire,  and  Gold,  &e, 
the  quantity  of  gold  employed,  that  it  is  only  ~  of  the  ^— v— — ' 
thicknefs  ot  gold  leaf.  'I'he  tenacity  of  gold  alfo  is  ve- 
ry confiderable.  A  gold  wire  .078  of  an  inch  in  dia- 
meter will  fupport  a  %veight  equal  to  more  than  1 50  lbs. 
a\oirdupois,  without  breaking.  Gold  has  no  percepti- 
ble tafte  or  fmell,  ^^jj 

5.  Gold  melts,   according  to  Guyton,  at  the  tempe- A<!lion  of 
rature  of  32*  Wedgwood.      It  has  been  obferved,  that*"^*'- 
gold,  in  the  ftate  of  filings  or  grains,  melts  with  more 
difficulty  than  in  larger  raalTes  5    and    that    the  fmall 
fragments,  even  after  they  are  fufed,  remain  in  feparate 
globules.     To  make  them  run  into  one  mafs,  a  little 

nitre  or  borax  is  thrown  into  the  crucible.  It  has  alfo 
been  obferved,  that  gold,  which  has  only  been  fubjeft- 
ed  to  the  degree  of  heat  necelTary  for  its  fufion,  is  brit- 
tle after  cooling.  To  preferve  its  duftility,  therefore, 
the  temperature  mufl  be  raifed  much  higher.  It  is 
brittle  alfo,  when  it  is  too  fuddenly  cooled  after  f\i-  - 
fion.  By  increafing  the  temperature  while  the  gold  is 
in  fufion,  it  feems  to  become  convex  on  the  furface, 
and  when  it  cools,  it  finks,  which  is  afcribed  to  the 
expanfion  and  contraftiou  of  the  metal.  When  it  is  •  . 
flow'ly  cooled,  it  cryftallizes  in  the  form  of  quadrarwu- 
lar  pyramids,  or  regular  oftahedrons.  If  the  heat  be 
continued  while  it  is  in  perfeft  fufion,  it  feems  to  be 
agitated,  and  to  undergo  a  kind  of  ebullition.  This 
was  obferved  by  Homberg  and  Macquer,  by  the  ac- 
tion of  the  burning  glafs,  or  when  a  fmall  globule  of 
gold  ^vas  adled  on  by  the  blow-pipe.  According  to 
Macquer,  it  rofe  in  vapour  to  the  height  of  five  or  fix 
inches,  and  attached  itfelf  to  the  furface  of  a  filver.plate, 
which  it  gilded  completely.  jo^Sj 

6.  Gold  is  the  moft  indeftruftlble,  and  the  leaft  al-9fair. 
tered  of  all  the  metals,  by  expofure  to  the  air.     It  pre- 
ferves  its  luftre,  its  brilliancy,  and  colour,  for  any  lengt^i 

of  time.  J 

7.  The  ftrongeft  heat  of  a  furnace,  which  has  been  Oxidation, 
applied  to  gold  in  fufion,  has  been  found   incapable  of 
producing  the  tmalleft   change,  or  the  leaft  tendency 

to  oxidation  ;  but,  by  the  aflion  of  Tfchimhaufen's 
powerful  burning  glafs,  Homberg  having  placed  fome 
gold  in  the  focus,  found  that  it  rofe  in  vapour  ;  and 
that  it  ^vas  covered  with  a  violet-coloured  vitreous 
oxide.  This  change  was  at  firlf  afcribed  to  foreign 
bodies,  particularly  to  the  charcoal  on  which  the  gold 
was  placed  during  the  experiment.  But  Macquer  re- 
peated the  fame  experiments  with  a  more  powerful 
glafs,  and  obtained  the  fame  refult.  The  vitrification 
after  fome  time  gradually  extended,  the  gold 'diminifh- 
ed,  and  the  fupport  was  impregnated  with  a  piu-ple  co-  20S4 
loured  matter'^  The  elfefl  of  eleflricity  on  gold  leaf,  By  eleftii 
placed  between  two  cards,  was  obferved  by  Camus  in'^'^^' 
177^.  'I'he  gold  was  converted  into  a  violet-coloured 
powder,  wjiich  adhered  to  the  paper.  This  fceming 
oxidation  was  regarded  by  fome  as  merely  a  minute 
mechanical  divifion  of  the  gold  j  but  this  objeffion  has 
been  removed  by. the  experiments  of  Van  Marum  on 
the  combuftibility  of  gold  by  means  of  the  powerful 
eledlrical  machine  at  Haerlem.  A  ftrong  eledrical 
fliock  was  paffed  through  a  golden  ^vire  liifpended 
in  the  air.  It  kindled,  burned  with  a  perceptible 
green  fiame,  and  was  reduced  to  fine  powder,  ivhich 
was  difTioated  in  the  air.  It  was  fuppofed,  by  this 
philofopher,  that  the  inflammation  of   gold    might  be 
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effecled  without  the  cxccfs  of  oxygen  gas,  as  he  found 
it  to  take  place  in  hyd-o^en  ^as  and  other  elaftic  fluids, 
which  are  incapable  of  fupporting  combull.on.  But 
the  force  of  this  tvhjedlion  is  removed  by  rocoUcfting, 
that  all  gafes  hold  i'-.  folution  a  quantity  of  water,  and 
that  water  is  very  rei-dily  d-.-compofed  by  eleftriclty. 

A  fimilar  oxidation  ha?  been  obferved  to  take  place 
on  the  gildl.ig  in  tiie  infide  of  houfes,  or  on  the  furni- 
ture, wliich  has  been  ftruek  with  lightning.  The  pur- 
ple oxide  of  gold  thus  obtained,  contains  about  five  or 
fix  paits  in  the  hundred  of  oxygen.  Gold  combines 
with  a  greater  proportion  of  oxygen,  forming  a  dif- 
ferent oxide  of  a  yellow  colour,  but  this  oxide  is  in- 
capable of  combniir.g  with  any  farther  portion  of  oxy- 
gen. It  remains,  therefore,  unchanged  in  the  air,  and 
retains  for  a  long  time  its  brilliant  rich  colour.  This 
oxide,  however,  is'  decompofed  by  the  adlion  of  heat ; 
the  oxygen  is  driven  off,  and  the  gold  remains  behind 
in  the  mjtallic  ftate. 

When  gold  is  diffolved  in  iiitro-muriatic  acid,  or  in 
a  mixture  of  equal  parts  of  nitric  and  muriatic  acid.^,  an 
cifervefcence  takes  place,  and  tlie  folution  becomes  of 
a  yellow  colour.  In  thii  procefj  the  nitric  acid  is  de- 
compofid,  its  oxygen  con  bines  with  the  gold,  and  the 
ox  de,  as  it  Is  formed,  is  diffolved  in  the  muriatic  acid. 
By  adding  lime  water,  a  precipit;ite  is  formed,  which 
is  the  yellow  oxide  of  gold,  confiflmg  of  eight  or  ten 
parts  of  oxygen  in  the  100. 

8  There  is  no  aftion  between  gold  and  azote,  hy- 
drogen, carbone  or  fulphur  The  oxides  of  gold,  in- 
deed, are  readily  decompofed  by  hydrogpu. 

9.  Phofphorus,  according  to  the  experiments  of  Pel- 
letier,  combines  with  gold,  by  heating  together  in  a 
crucible  a  mixture  of  one  part  of  gold  in  fili.igs,  with 
two  parts  of  phofphoric  glafs,  and  one-eighth  part  of 
charcoal.  Great  part  of  the  phofphorus  is  feparated 
from  the  acid,  and  driven  off,  but  there  remains  a  fmall 
quantity  united  with  the  golJ,  forming  a  phufpliurct  of 
gold.  This  phofphuret  is  whiter  and  more  bnttle  than 
the  gold,  and  has  fome  ;ippearance  of  crj  flallization.  It 
may  be  formed  alfo  by  adding  phofphorui  to  gold  in  a 
red  heat  in  a  crucible  It  becomes  pale  coloured, 
granulated,  brittle,  and  a  little  more  fnfible.  This 
phofphuret  contains  -5—  part  of  phofphorus.  It  is  de- 
compofed by  being  kept  fome  time  in  fufion  ;  the  phof- 
phorus is  driven  off  in  the  ftate  of  vapour,  awd  inflamed. 
10.  The  order  of  the  affinities  of  gold  and  its  ox- 
ides, as  they  have  been  arranged  by  Bergman,  is  the 
following  : 
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II.  Salts  of  Gold. 
1.  Nitrate  of  Gold. 
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When  concentrated   n"tric  acu'    is  kveral  times  fucv.  Piepart- 
CefTively  poured  ui)0.i   gold,    boiled  and  dif\iii.u  to  dry- tion. 
nefs,  the  gold   is   dilToKed,  and  the  folut.on   afTumes  a 
yellow   colour.       This    efl'eft    wa-;   firit    obf.:ived    by 
Brandt,  in  fi-parating  gold   and  ll'vor,  by  means  of  tliij 
£cid.     But   it  appears  from  the  obfervation  of  Deyeur 
on    the   folubility  of  gold    in  nitric  acid,    that   the   fo- 
lution  is    more   read'ly  eft'ected    in    proportion   to   the 
quantity  of  gas,  or   nitrous   gas,   which   the  acid  con- 
tains.     Accordincr  to  the  exj-eriments  a'ld  obfervationt 
of  Fourcroy,  gold  leaf  is  difFolved  in  nitric  acid,  ifii- 
pregnatcd  with  nitrous  oxide,   and  that  it  is  CA-ing  to 
the  nitrons  oxide   that  the  gold  is  oxidated,  this  oxide 
being  more  eal'ily  decompofed  than  nitric  acid       Thus  it 
happens  that  the  acid  is  deprived  of  its  colour  as  it  afts 
on  the  gold,  and  the  folution  is  more  rapidly  effeifled 
in  the  cold  than   with   heat,  becaufe  the  nitrous^gas  is 
difengaged  by  heat.      The  acid  which  at  firll  had  been 
deprived  of  its   colour,   by  the   oxidation  of  the  gold, 
as  this  oxide  is  dilTolved,  af^ume.^  an  orange -yellow  co- 
lour, holding  in  folution  the  nitrate  of  gold  with  excefs 
of  acid.     The   nitrate  of  gold   cannot   be  obtained  in       ^ 
cryftals.      It  is  decompofed  by  heat,  or  by  expofure  to  Deconip». 
the  light  of  the  fun.      When  this  folution  is  filtered,  it  fed  by 
leavts  on  the   paper  a  violet-coloured  trace,   which  is'^''"  -nd 
the  oxide  of  gold.      The  nitrate  of  gold  is  alfo  decom-'.      ■"^** 
pofed  by  the  alkalies,  or   by  Introducing  a  plate  of  tin 
or  fdver  into  the  folution,   and  the  purple  oxide  is  pre- 
cipitated in  the  form  of  powder.     It  is  alfo  decompofed 
by  muriatic  acid,  wluch,  at  the  inftant  of  combination, 
converts  the  orange  colour  to  a  pure  yellow. 

2.  Muriate  of  Gold. 

1.  Muriatic  acid  has  no  action  whatever  on  gold,  orp™,',, 
on  its  purple  oxide,  but  gold  is  immediately  oxidated  tion. 
and  diffolved  by  oxymurialic  acid;  or  if  nitric  acid  be 
added  to  muriatic  acid,  the  folution  of  gold  is  imme- 
diately cffefted.  It  is  on  account  of  this  property  that 
nitro-murlatlc  acid  was  dlllinguifhed  by  the  name  of 
aqua  rcg'ia,  becaufe  it  diffolved  gold,  which  was  ftiled 
by  t.<f  alchemifts,  the  king  of  the  metals.  The  nature 
of  this  adlion  is  obvious.  Gold  is  oxidated  with  great 
difficulty.  This  is  effedled  by  oxymuriatic  acid,  which 
readily  parts  with  its  oxygen,  or  by  the  addition  of  ni- 
tric to  the  muriatic  acid,  the  former  of  which  is  de- 
compofed, giving  up  its  oxygen  to  the  gold,  which 
being  oxidated,  is  diffolved  in  the  muriatic  acid,  form- 
ing a  muriate  of  gold.  This  folution  of  the  muriate  209* 
of  gold  is  of  a  deep  yellow  colour,  extremely  acrid  Propertio* 
and  cauftic,  has  a  very  aftringent,  metalhc  tafle,  and 
ftaii's  the  flcin  of  a  deep  purple  colour,  which  becomes 
darker  by  expofure  to  the  air  and  the  light.  It  con- 
tinues permaient  till  the  epidermis  is  renewed.  It 
produces  a  fimilar  effe£l  on  all  vegetable  and  animal 
matters,  and  on  maible  and  filiccous  ftones.  By  eva- 
porating this  folution,  nitric  acid  is  difengaged,  and 
cryilrJ.s  are  (btained,  in  the  form  of  truncated  oftahe- 
droni,  or  fmall  quadrangular  prifms,  of  a  topaz  co- 
lour. Thefc  cryftals  are  eafdy  procured  by  evaporat- 
ing the  tdutinn  to  one  half,  and  adding  a  little  al- 
cohol. They  alTume  a  red  colour  by  the  adlion  of 
i  S  ilroB( 
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GoJd,  &c.    ftroiig  light.     They  attraft   moifture  from  the  air,  and 
^"■"x  fpont.inLouny  become  liquid.       By   gradually  heating 

ill  a  retort  this  "folution  of  gold  in  nitro-muriatic  acid, 
there  pafll'S  over  nitric  acid,  muriatic  acid,  which  car- 
ries with  it  a  portion  of  gold,  and  even  reddifh -yellow 
cryftals  of  muriate  of  gold.  To  the  nitro-murlatic  11- 
ijuid,  which  is  of  a  high  colour,  and  which  lifes  during 
the  diftillation,  the  alcliemifts  gave  the  name  of  red 
Hon.  By  evaporating  the  folution  to  dryncfs,  a  dry 
muriate  of  gold  is  obtained,  which  may  be  reduced  by 
a  ftrong  heat,  previoudy  giving  out  oxygen  gas,  and 
leaving  the  gold  behind  in  the  metallic  ftate. 

2.  The  muriate  of  gold  is  very  foluble  in  water. 
It  is  decompofed  by  hydrogen  gas.  If  a  piece  of  filk 
be  moiftened  with   a  folution   of  muriate  of  gold,  the 

By  hydro-  fait  is  decompofed,  and  the  gold,  reduced  to  the  metal- 
fn-  lie  ftate,  attaches  itfelf  to  the  lilk.      Muriate  of  gold  is 

_.  *^  '-^       alfo   decompofed  by  phofphorus.      If  a  ftick  of  phof- 
Phoiphorus    ,  ,      . '       ,       ',  \       '^    ^  ,  ^  ,     .         r         ■ 

pliorus  be  nitroduced  into  a  laturated  lolution  or  muri- 
ate of  gold,  the  fait   is  decompofed,   and    the  gold  be- 
ing rtj^uced   to   the   metallic   llate,  forms  a  cylindrical 
covering  to    the    phofphorus,   which  may  be  feparatcd 
by  dlffolving  the  latter  in  hot  water.      A  fimilar  effect 
is  produced   by  burning   fulphur,  by  fulphurated   and 
-       phofphorated  hydrogen  gales,  and  by  fiilplmrous  acid. 
Sulphurous  ^f ''  folution  of  muriate  of  gold  be  cautioufiy  added  to 
acid.  fulphurous  acid,  a  fine  pellicle  of  gold   appears  on  the 

furface,  which  is  inftantly  precipitat'd  in  the  form  of 
fmall  grains.  Thefe  curious  and  inter.fling  experi- 
ments were  made  by  Mrs  Fulham.  It  is  eafy  to  fee 
the  nature  of  the  procefs.  All  the  fubllances  which 
have  been  enumerated,  have  a  ftronget  affinity  for  oxy- 
gen than  gold,  fo  that  the  oxide  of  gold  in  combina- 
tion with  the  acid  is  decompofed  ;  the  oxygen  com- 
bining with  the  hydrogen,  for  iiiftance,  and  forming 
water,  or  with  the  phofphorus  or  fulphur,  and  forming 
fulphuric  or  pliofphoric  acid.  The  reduAion  of  niuri- 
ate  of  gold,  Mrs  Fulham  has  obferved,  does  not  take 
place  except  in  the  liquid  ftate,  and  ftie  fuppofes  that 
the  decompofition  of  water  is  necclfary  to  produce 
this  cfTeft.  But  the  liquid  ftate  of  the  fait,  it  is  fup- 
pofed  by  others,  is  only  nccfftary,  to  expofe  it  to  the 
aclion  of  combuftibles  in  a  ftate  of  minute  divifioii,  and 
that  otherwife  this  theory  does  not  account  for  the 
phenomena. 

3.  The  muriate  of  gold  is  foluble  in  ether.  It 
fonns  with  it  a  folution  of  a  golden  yellow  colour, 
which  floats  on  the  top  of  the  fluid.  By  adding  ether 
to  a  folution  of  gold,  and  agitating  the  mixture,  as 
foon  as  it  is  left  at  reft,  the  two  liquids  fcparate,  the 
ether  rifes  to  the  ti'p,  and  aft^imes  a  yellow  colour, 
while  the  nitro-muriatic  acid  remains  below  and  be- 
comes white.  By  tl  is  procefs  a  tinfture  of  gold,  or 
what  was  formerly  c.  '^  potable  gohl,  was  prepared. 
The  folution  of  gold  in  ether  is  not  permanent.  It  is 
foon  reduced  to  the  metallic  ftate,  and  is  fometimcs 
found  cryftallized  on  the  furface. 

4-.  The  muriate  of  gold  is  decompofed  by  all  the 
alkalies  and  earths,  and  is  reduced  to  the  ftate  of 
yellow  oxide.  This  decompofition  is  effefled  (lowly 
by  the  fixed  alkalies,  and  if  the  alkali  be  added  in  fuf- 
ficicnt  quantity,  the  precipitate  is  re-diffolved,  and  the 
liquid  affuraes  a  reddifti  colour.  It  is  owing  to  this 
folution  of  the  o.\ide  of  gold  by  thefe  alkalies,  that  the 
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precipitation    is   flow   and    difficult.      Triple    falts   are  Go!  1,  l^c. 

formed,   the  nature  of  which  is  unknown.     The  oxide  — — \— -' 

of  gold  thus  precipitated,   becomes  of  a  purple  colour 

by  expofure  to   the  light  ;   by  the  action  of  heat   it 

gives  out  oxygen  gao,  and  the  gold  is  revived.  1099 

The  moft  lingular  precipitate  from  the  muriate  of ?''''"""^'" 
gold,  is  that  by  means  of  ammonia,  which  forms  the  '"^  °° 
compound  called  fiilm'inahng  goh!.  It  is  prepared  by 
the  folloxving  procefs.  To  a  folution  of  gold  in  nitro- 
muriatic  acid,  and  diluted  with  three  or  four  times  its 
weigiit  of  dilllUed  water,  gradually  add  pure  ammo- 
nia, as  long  as  any  precipitate  is  formed.  No  excefs 
of  alkali  muft  be  added,  becaufe  the  precloitate  is  re- 
dlflolved.  It  is  then  wafhed  and  dried  in  the  air  0:1 
paper,  and  afterwards  put  into  a  phial,  which  (liould 
be  covered  only  with  a  bit  of  cloth  or  paper,  as  the 
powder  is  apt  to  explode  with  the  flighteft  frlftlon.  210s 

Fulminating  powder  may  alfo  be  obtained,  by  dif- Another 
folving  gold  in  a  folution  of  two  parts  of  nitrate  of  P™"**" 
ammonia,  and  one  of  muriatic  acid.  The  oxygen  of 
the  nitric  acid  combines  with  the  gold,  and  forms  an 
oxide,  which  is  diifolved  in  a  portion  of  the  niunatic 
acid  ;  nitrous  gas  is  d;fengaged,  and  there  remaii  in 
the  liquid,  muriate  of  gold,  and  muriate  of  ammonia. 
B'-  precipitating  this  folution  by  means  of  a  fixed  al- 
kali, fulminating  gold  is  obtained.  The  alkali  com- 
bines with  the  muriatic  acid  of  the  gold  and  ammonia, 
and  the  oxide  of  gold  unitli  g  with  the  ammonia, 
forms  th'  fulminating  gold.  The  precipitate  is  waih- 
ed  and  dri  d  as  in  the  former  pr  .ccfs.  Bafil  Valen- 
tine, who  firft  defcribed  this  fingniar  preparation,  had 
obferved  that  it  produced  detonation  equally  by  means 
of  heat,  by  frifllon,  and  perc.flion.  When  a  fmall 
quantity  of  fulminating  pov%-der  is  expofed  to  heat,  it 
produces  a  violent  detonation  ;  or,  if  it  be  rubbed 
with  a  hard  body,  a  fimilar  eft.-ft  takes  place.  It  ex- 
plodes alfo,  by  being  fnartly  ftruck  with  a  hammer. 
Thefe  aftoniftiing  effefts  l.)rg  exc.ted  the  attention  of 
jihilofophero,  but  received  no  iatisfaclory  explanation, 
till  the  nature  of  the  conipofitlon  of  this  fubftance  was 
difcovered  by  modern  chemifts.  It  was  examined  by 
Schtelc  and  Bergman  ;  and  at  laft  the  theory  of  its 
violent  aftion  was  fully  developed  by  Beithollet. 
This  compound  confifts  of  the  oxide  of  gold  and  am- 
monia, and  as  the  oxide  performs  the  part  of  an  acid, 
it  is  fometimes  denominated  auralc  of  a:r,monia.  Du-  4ici 
ring  the  exploiion  which  takes  place,  whether  by  the  Theory, 
application  of  heat,  or  by  friction  or  percuflion,  the 
hydrogen  of  the  ammonia  combines  with  tlie  oxygen 
of  the  oxide  of  gold,  and  forms  water.  This  water 
being  fuddenly  raifed  to  the  ftate  of  vapour,  and  the 
azote,  the  other  component  part  of  ammonia,  being  at 
the  fame  time  fuddenly  converted  into  gas,  produce 
the  explofion.  The  gold  is  reduced  to  the  metaUic 
ftate.  ;,o2 

This  fnbftance  may  be   deprived   of  its   fulminating  May  be  de- 
property,   by  being  expofed  for  fome   time  to  a  very  compofed 
gentle    heat.       It   is   then   converted   into   a   blackifti  ""J'™' 
brown  powder.     A  fimilar  efleft  is  produced,  by  fub-     ° 
jefting  it  for  a  long  time  to  the   temperature  of  boil- 
ing water.      Its  fulminating"  property  is  at  Icaft  greatly 
diminiihed  by  the  latter  procefs.      It  appears  too,  that 
the   contact    of   air   promotes   thls.^aftion  ;    for  when 
it   was    heated   in   aa   iron   globe,   in   an  experiment 

which 
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OoIJ,  &c.  which  Birch    performed  before  the    Royal   Society  of 
»  L.ondoii,   or  m  a  iphtre  of  ilrong  copper,   in  an  expc- 

riniciit  by  Bergman,  no  detonation  took  place.  Ber- 
thollct  applied  a  gentle  heat  to  a  quantity  of  fulminat- 
ing' gold,  in  copper  tubes  ;  and  lie  obtained  ammonia- 
cal  gas,  and  tbe  gold  was  rednced  to  the  ftate  of  pnr- 
ple  oxide.  By  thefe  experiments  it  appears,  that  this 
fubilauce  is  decompofed  without  detonation,  when  the 
£ndden  dilatation  of  the  gafes  which  are  difengaged  is 
rclifted  by  ilrong  veflt-ls,  or  when  the  heat  is  fo  mo- 
derate as  to  feparate  the  ammonia  without  deconipofi- 
tion. 

.5.  Tlie  muriate  of  gold  is  decompofed  by  alnioil 
all  metallic  fubftanccs.  Some  metals  decornpofe  it 
completely,  and  reduce  it  to  the  metallic  ilate,  while 
others  deprive  it  of  a  portion  of  oxygen,  and  reduce 
it  to  the  ftate  of  purple  oxide.  Bifniuth,  '/inc,  iron, 
cojjpcr,  and  mercurj',  reduce  the  gold  to  the  metallic 
ilate.  Lead,  filver,  and  tin,  occafion  a  precipitate  in 
the  form  of  purple  oxide.  The  moil  Angular  of  all 
thefe  precipitates,  and  which  has  long  occupied  the 
attention  of  chemiils,  is  that  which  is  produced  by 
means  of  tin.  This  is  called  the  purple  prec'ip'ttate,  or 
It  was  at  firil  particularly  defcrlb- 
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C.iflius.  '  ed  by  CafTius,  fi-om  whoEi  it  derived  its  name  ;  but  it 
was  known  long  before,  even  fo  early  as  the  time  of 
Bafil  Valentine,  by  whom  it  is  mentioned.  If  a  plate 
of  tin  be  immerfed  in  a  folution  of  muriate  of  gold, 
the  furface  of  the  metal  is  foon  covered  with  a  deep- 
coloured  violet  or  purple  powder,  which  is  gradually 
diffufed  through  the  whole  liquid.  This  is  iifnally 
prepared  by  adding  to  a  folution  of  gold  in  nitro-mu- 
riatic  acid,  a  folution  of  muriate  of  tin  recer.tly  pre- 
pared. The  theory  of  this  procefs  is  the  following. 
The  gold  in  folution  is  in  the  ilate  of  yellow  oxide. 
It  is  deprived  of  part  of  its  oxygen,  and  reduced  to 
the  ilate  of  purple  oxide  by  the  tin.  The  purple 
oxide  is  no  longer  foluble  in  the  acid,  and  is  there- 
fore precipitated.  The  fame  efTt-ft  is  produced  when 
a  fait  of  tin' is  added,  provided  this  fait  be  not  fully 
faturated  with  oxygen,  for  in  that  cafe  riO  precipitate 
is  obtained.  This  is  the  reafon,  as  Pclletif-r  lias 
fliown,  that  muriate  of  tin,  after  it  has  been  for  fome 
time  expoied  to  the  air,  lofes  the  property  of  produ- 
cing the  purple  precipitate,  becaufe  it  has  abiorbed 
ox)gen  from  the  atmofphere,  and  is  not  fufceptible  of 
combining  with  a  greater  quantity.  For  the  fame 
reafon  no  precipitate  is  obtained  by  the  oxymuriate  of 
tin,  or  the  fmoking  liquor  of  Libfiv'ius,  or  the  red  ful- 
phate  of  iron,  becaufe  IxJth  thefe  falts  have  their  bafes 
fully  latnrated  Vvith  oxygen.  Other  metallic  folutions 
Jiave   alfo  the  piv)perty  of  decompoiing  and  precipitat- 

AiiS  •  ing  the  nuiriate  of  gold.     The   nitrate  of  lilver   pro. 
duces  a  redcLlh  precipitate,  which  is  a  mixture  of  white 
inunate  of  iilver  and   purple   oxide  of  gold.     The  ni- 
'  trate  of  lead  depolits   a  dark  coloured  f^ubilance,   com- 

^j^,'-  poied  of  muriate  of  lead  and  oxide  of  gold. 

.,n:.  6>  The   metallic   acids  have  no  effeft    whatever  on 

gold.  Vauquelin  found  tlist  chromic  acid,  mixed  with 
mmiatic  acid,  gave  it  the  property  of  diffolving  gold, 
'i  liis  is  owing  to  the  chromic  acid  giving  up  part  of 
its  oxygen,  which  appears  to  be  the  cafe,  from  its  paf- 
fing  from  its  natural  colour,  which  is  orange,  to  the 
-ftate  of  green  oxide. 
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II.  Aiftion  of  A'ltahes,  &c.  upon  Guiu.  v__y— • 

1.  None  of  the  alkalies  liave   any  arlion  upon  gold,  »]i  V. 
or  on   its   purple   oxide,   but   the   yellow   oxidt   preci- 
pitated  from   its     folution    by   means   of  tiie   fixed  al- 
kalies,  and   digcfted   for  fome   time  with  ammonia,  is 
readily  converted  into  fulminating  gold.  ^\a^ 

2.  The  earths   have  no  adlion    on  gold  in  the  metal-  E«tln. 
lie  ilate  ;  but  in  the  ilate  of  piuple  or  yellow  oxide,   it 
combines  with  the  earths  which  are   vitritied  by  means    . 

of  the  alkalies,  and  forms  with  them  enamels,  whictk 
are  of  a  violet  or  purple  colour,  or  glafs  of  a  golden- 
yellow  colour.  It  is  on  account  of  the  latter  property 
that  the  yellow  oxide  is  employed  in  the  fabrication 
of  artificial  topazi  3.  It  has  been  obferved  that  glafs 
coloured  by  means  of  gold,  and  which  contains  a  con- 
tiderable  proportion  of  oxide  of  lead  or  of  mangauefe, 
has  a  remarkable  property  of  changing  to  a  perinanci.t 
purple  or  ruby-red  colour,  wiien  it  is  fligbtly  heated, 
and  long  beiore  fufion.  This  is  fnppofed  to  be  ow- 
ing to  fume  change  in  the  ilate  of  tlie  oxidation  of  the 
different  metals.  nog 

3.  The  moll  powerful  falts,   as  the  nitrates,  the  hyvSaUs. 
peroxymuriates,  have  no  aiSion  on  pure  gold.     It  has, 
however,   been   obferved,   that  borax  diminiflies  its  co- 
lour, and  tliat  nitre,   which  is  employed  in  its  purifica- 
tion, renders  it  more  brilliant. 


in.  Alloys  of  Gold. 
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1.  Gold  is  fufceptible  of  combination  with  moft  me- With  urfe- 
tallic    fubilances,     which    produce    a     very    ijarticnlar"'"^- 
change   on   its   properties.     Tiie  allov  with   arfenic    is 
brittle,   hard,  of  a  granulated  texture,   and  of  a  very 

pale  colour.  According  to  M?"  Hatchett's  experi- 
ments, arfenic  readily  combines  with  gold  raifed  to  a 
common  red  heat,  when  the  former  is  in  the  ftate  of 
vapour,  and  particularly  when  the  combination  is  made 
in  clofe  veiTels.  it  10 

2.  The   alloys  of  gold   Mith    tungften,   molybdena.Tungfto, 
chromium,  titanium,   and  uranium,   have  not   been   ex-^^c. 
amined.  21  n 

3.  The  combination  of  gold  and  cobalt   is  not  per-  Cobalt, 
ceptibly   different  from  pure  cobalt.      This   alloy    re- 
dnced to  a  rtiie  powder,  and  heated  in  contail  with  air, 
gives,   after  its  oxidation,   and  by  ftrong  lieat,   a   deep 

blue  glafs.      In  Mr  Hatchett's  experiments,  one  part  of 
cobalt  and  I't  of  gold  form  a  brittle   alloy  of  a   dull   ' 
yellow  colour.     With  ^'^  of  cobalt  the  alloy  was  brit- 
tle, but  became  ductile  with  -j-^-g^  part.  2111 

4.  Gold  forms  with  nickel  a  white  and  brittle  alloy.  Nickel. 
In    Mr  Hatchett'b  experiments  .,'j-  of  nickel   rendered 

the  alloy  brittle.  It  was  fcarcely,  if  at  all,  brittle  with 
vrr  part,  and  with  -j^  of  nickel  it  was  completely 
duftiie.  One  part  ot  nickel  and  16  of  gold  give  an 
alloy  of  the  colour  of  brals. 

5.  Mr  Hatchett  formed  an  alloy  of  gold  with  man- 
ganefe.      It   was  of  a   pale  ycllowini-;,aay  colour,   had 
fomething   of  the    luftre    of  pohlhcd    Heel,  and    fome  <  p^,Y_ 
dnftility,    although    it   was   very   hard.      It    contained  T.^^,, 
about    one-ninth    of  maiiganefe.      Acids   produced  no  1803. 
tffe.R,  nor  was  it  altered  by  expofure  to  the  air*.  ^j^x% 

6.  Bifmutii   fufed  with   gold,  yields  an  alloy  which  Bifmuth. 
is  brittle  in  proportion  to  the  quantity  of  bifnuith  em- 
ployed.    The  fpecific  gravity  of  this  alloy  is  greater 

4  S  2  thaB 


CHEMISTRY. 


2114 
Antimony 


iii5 
Mercury, 


aii6 

2iDC. 


tlian  the  mean.  In  Mr  Hatchett'si  experiments,  this 
alloy  was  brittle,  when  the  proportion  of  bilmuth 
amoiiiitfd  c>nly  to  f^rrr.  part. 

7.  Antimony  coni'niiies  with  gold,  and  renders  it 
hard  and  brittle.  Equal  parts  of  thefe  metals  form  an 
alloy  not  much  different  in  ajjpearance  irom  gold  it- 
felf.  Tills  compound  was  frequently  employed  by  t^je 
alchemifts  in  their  rcfearches.  Antimony  was  called 
the  royal  balL  They  pretended  that  the  quantity  of 
^old  was  increafed  when  it  was  feparated  from  the 
illoy,  after  having  been  fufed  with  this  metal.  But  it 
appears  that  this  increafe  of  weight  was  owing  to 
part  of  the  antimony,  which  was  not  feparated  from 
the  gold.  The  fulphuret  of  antimony  was  formerly 
much  employed  lor  the  purification  of  gold,  to  fepa- 
rate  by  means  cf  the  fulpluir,  the  metals  which  were 
combi  .ed  with  it  ;  and  from  this  property  of  aclmg  on 
all  the  metals  then  known,  excepting  gcjld,  the  ful- 
phuret  of  antimony  was  called  by  the  alchemifts,  the 
'wolf  of  the  metals. 

8.  Gold  unites  very  readily  with  mercury.  If  gold 
be  brought  into  contaft  with  this  metal,  it  is  inftantly 
covered  with  it  ;  and  if  gold  leaf  be  triturated  with 
mercury,  it  totally  difappears,  and  is  diflblved  in  the 
mercury  ;  fo  that  even  in  the  cold,  mercury  combines 
with  the  whole  quantity  of  gold  with  which  it  can  be 
alloyed.  When  the  proportion  of  gold  is  increafed, 
the  amalgam  becomes  folid.  When  this  operation  is 
performed  in  the  large  way,  the  combination  is  pro- 
moted by  means  of  moderate  heat.  This  amalgam  is 
of  a  yellowilh  white  colour  ;  it  is  fufible  at  a  moderate 
heat,  and  cryftallizes  in  the  form  of  quadrangular 
prifms.  It  is  decompofed  by  a  ftrong  heat,  and  the. 
mercur)'  is  diflipated.  This  amalgam  is  much  employ- 
ed in  gilding. 

9.  Gold  combines  with  zinc  by  means  of  fufion. 
This  alloy  is  paler  than  gold,  has  little  malleability, 
and  if  the  proportion  of  the  zinc  be  confiderable,  is 
very  brittle.  An  alloy  confifting  of  equal  parts  of  the 
two  metals,  is  of  a  greater  fpecific  gravity  than  the 
mean,  is  very  hard,  fufceptible  of  a  fine  polifh,  and  is 
not  much  altered  by  the  air.  It  has  been  recommend- 
ed, on  account  of  thefe  properties,  for  the  fabrication 
of  the  mirrors  of  telefcopes. 

10.  Gold  combines  eafily  with  tin  by  means  of  fu- 
fion. This  alloy,  it  is  faid,  is  the  dread  of  tiie 
workmen,  becaufe  it  deprives  gold  of  its  dmftility. 
They  are  even  cautious  in  preferving  gold  from  the 
contaft  of  the  vapour  of  tin  in  fulion,  which  ren- 
ders the  gold  fo  brittle,  that  it  may  be  reduced  to 
powder  in  a  mortar.  It  is  extremely  difficult  to  puri- 
fy gold   after  it  has  been  alloyed   with  tin,   for  it  does 

not  pafs  into  the  cupel  with  lead  or  with  bifmuth. 
Nitre,  borax,  and  even  the  hyperoxymuriate  of  mer- 
cury, which  are  often  employed  with  this  view,  do 
not  always  fucceed.  Tiie  tnoft  fuccefsful  method  is 
by  treating  the  alloy  with  fulphuret  of  antimony,  or 
with  muriatic  acid,  which  dilTolves  the  tin  when  it  is 
in  confiderable  proportion.  But  in  the  experiments  of 
Mr  Hatchett  and  Mr  Bingley,  it  appears  that  the  uni- 
verfal  opinion  which  has  hitherto  prevailed,  of  tin  be- 
ing fo  injurious  to  the  dudtility  of  gold,  is  to  a  certain 
extent,  erroneous  ;  and  it  appears  probable,  that  the 
duftility  of  gold  being  deltroved,  as  was  fuppofed, 
«ven  bv  the  fumes  of  tin,  ought  to  have  been  afcribed 
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to  other  metals,  as  bifmuth,   lead,   antimony,  or  zinc,  GoM,  Sie< 
with  which  the  tin  was  contaminated.  *"*'  ^ 

1 1 .  Lead  very  readily  combines  with  gold  by  fu- ,  . 
fion  ;  this  alloy  deprives  the  gold  of  its  duftilitv,  and 
diminiihf'S  the  colour.  So  fmall  a  propvirtion  as  rg-V^ 
part  of  lead  dellroys  the  duft.lity  of  gold.  This  al- 
loy, it  has  been  already  ftated,  is  made  for  the  purpofe 
of  purifying  gold  from  other  melals,  in  confcquence  of 
the  eaiy  oxidation  and  vitrification  of  the  lead. 

1'2.  Gold  is  eafily  alloyed  with  iron,  and  forms  with  j^^n^ 
it  a  hard  brittle  mafs.  Some  of  thefe  alloys  are  fo 
hard,  that  Dr  Lewis  found  them  fit  for  cutting  inllru- 
ments.  Equal  parts  of  iron  and  gold  form  an  alloy  of 
a  gray  colour.  Four  parts  of  iron  and  one  of  gold  af- 
ford  an  alloy  nearly  of  the  colour  of  filvev,  and  the  fpe- 
cilic  gravity  of  this  alloy  has  been  afcertained  to  be  lefs 
than  thf  mean.  One  piirt  of  iron  alloyed  witli  12  of 
gold,  according  to  Mr  Hatchett,  was  of  a  palt-yellow- 
ifh  gray  colour,  and  was  fo  ductile  that  it  might  be 
rolled  and  cut.  When  gold  is  fufcd,  it  adheres  readily 
to  iron  ;  and  hence  it  has  been  propofed  to  folder  fmall 
pieces  of  fteel  with  gold,  which  leems  to  be  preferable 
to  copper.  2H0 

lis.  Gold  readily  combines  with  copper  by  fufion. '--°PP^''' 
This  is  one  of  the  moft  important  alloys,  on  account  of 
the  hardnefs  which  copper  communicates  to  gold,  with- 
out diminifhing  its  colour.  This  alloy,  according  to 
Mufchenbroeck,  pofleffes  the  greateft  hardnefs,  with- 
out fenlibly  diminifhing  its  duftility,  when  the  propor- 
tions are  one  part  of  copper  and  feven  of  gold.  This 
alloy  is  more  fufible  than  gold,  and  on  that  account 
it  is  employed  as  a  folder  for  that  metal.  The  gold 
coin  of  moft  countries  confifts  of  this  alloy.  The  pro- 
portions in  the  gold  coin  of  Britain  and  Fr<Kice  are  1 1 
parts  of  gold  to  one  of  copper.  According  to  Briflbn> 
the  fpecific  gravity  of  this  alloy  is  greater  than  the 
mean.  It  is  lY-iSG,  but  it  ought  to  be  17.153.  But, 
according  to  Mr  Hatchett's  experiments,  there  is  no 
mutual  penetration  in  the  alloy  of  thefe  metals,  and 
therefore  no  increafe  of  denfity.  On  the  contrai-y, 
fome  degree  of  expanfion  vi-as  obferved.  Four  hun- 
dred and  forty-two  grains  of  gold  of  fpecific  gravity 
19.172,  were  alloyed  with  38  grains  of  copper  of  fpe- 
cific gravity  8.87J.  The  fpecific  gravity  of  the  alloy 
was  found  to  be  17- 157.  The  bulk  of  the  alloyed 
mafs  amounted  to  27-98,  while  the  natural  bulk  of  the 
two  metals  before  combination  was  27.32,  v.hicli  fhews 
an  increafe  of  expanfion  of  the  alloyed  mafs  equal  to 
Vi/^.  Mr  Hatchett  obferves  that  Briffon's  experiment 
was  probably  made  on  part  of  a  large  bar  or  ingot,  in 
which  it  generally  happens,  that  the  two  metals  are 
very  unequally  diffufed,  and  this  inequ;dity,  which  is 
greater  according  to  the  quantity  of  the  metal,  is  •  phH. 
found  to  vary  with  the  form,  nature,  and  pofition  oi  Trarj. 
the  mould,  and  therefore  to  produce  variations  in  the  '8°3. 
fpecific  gravity*.  ^'"^I'li 

14.  Silver  forms  an  alloy  with  gold.  Homberg  gjj^j_ 
found,  that  equal  parts  of  thefe  metals  fufed  together 
in  a  crucible,  formed  an  alloy  which  contained  -'--  of  its 
weight  of  filver.  One  part  of  filvcr  and  two  of  gold, 
according  to  Mufchenbroeck,  give  to  the  alloy  the 
greateft  degree  of  hardiuefs.  One-twentieth  part  of 
filver  changes  the  colour  of  gold  very  feufibly.  This 
alloy  is  employed  for  foldering  gold,  being  more  fufi- 
ble than  this  metal. 

15.  Mr 


C     H     E     M 

Rdd,  ic.  15.  Mr  Hatcliett  obfcrves,  that  the  obvloir  Inffierce 
'  r~—  to  be  dijc'iued  from  his  experiments  is,  tliat  0".ly  fva 
nietnl-.  are  proper  for  the  alloy  of  gold  coin.  Thefe 
are,  lilver  and  copper.  All  other  metals  cither  confi- 
derably  alter  the  colour,  or  diminifh  the  duftility  of 
gold.  According  to  the  fame  philofopher,  the  dufti- 
lity  of  gold  is  dimiii:(hed  by  differc.it  mct.iliic  fub- 
Rances,  nearly  in  the  following  decreafi..g  order : 


Bifmuth, 
Lead, 

Antimony, 

Arfenic, 

Zinc, 


] 


Thefe  are  nearly  eqtial  in  effedl. 


I     S     T     R     Y. 

C>'balt, 
Ms'iganefe, 
Nickel, 
Til), 
Ivoi, 

PLulna  (e), 
Copper, 
Silver  *. 

The  ufes  of  gold,  many  of  which  h»ve  been  al- 
read)'  detailed,  i.i  d'fcril.i.ig  U'^  p''''l'  <^'-^  ''''d  combi- 
nations, are  too  faraihar  to  require  particular  cuame- 
ration  (f). 

Sect. 


•  Pbii. 

Tran:. 

Ufes. 


(f.  )  Mr  Hstchett  fiippofes  that  the  platina  not  being  quite  pure,  the  place  he  has  afligned  to  it  is  perhaps, 
not  precifdy  that  which  it  ought  to  occupy. 

(f)  The  metals  which  were  earlieft  known,  were  long  diftinguidied  by  oarticular  names  and  charafters,  of: 
whicii  t'le  following  account  is  t2k"n  from  the  elaborate  refearches  of  ProfcfTor  Beckmann.  The  following  ta.- 
ble  e.xhibits  their  names  and  charaAers. 


Metil*. 

Names. 

Charaifterj. 

Gold, 

Sun, 

© 

Silver, 

Moon, 

3) 

Mercury, 

Mercury, 

5r 

Copper, 

Venus, 

? 

Iron, 

Mars, 

i 

Tin, 

Jupiter, 

^ 

Lead, 

Saturn, 

h 

It  cannot  be  doubted,  ProfelTor  Beckmann  obferves,  that  thefe  names  were  firft  given  to  to  the  heavenly  bodies;; 
and  the  metals  which  were  then  known,  amounting  to  the  fame  number,  were  fuppofed  to  have  fome  affinity 
or  relationfhip  to  the  planets,  and  with  them  to  the  gods,  and  were  accordingly  named  after  them.  "  To 
each  gofl  was  affigned  a  metal,  the  origin  and  ufe  of  which  was  under  his  particular  providence  and  govern- 
ment ;  and  to  each  metal  were  afcribed  the  powers  and  properties  of  the  planet  and  divinity  of  the  like  name  ;. 
from  which  arofe,  in  the  courfe  of  time,  many  of  the  ridiculous  conceits  of  the  alchemifts. 

••  The  oldeft  trace  of  the  divifion  of  the  metals  among  the  gods  is  to  be  found,  as  far  as  I  know,  in  the  reli- 
gious worftip  of  the  Perfians.  Origen,  in  his  refutation  of  Celfus,  who  aflerted  that  the  feven  heavens  of  the- 
Chriflians,  as  well  as  the  ladder  which  Jacob  faw  in  his  dream,  had  been  borrowed  from  the  myfteries  of  Mi- 
thras, fays,  *  Among  the  Perfians  the  revolutions  of  the  heavenly  bodies  were  reprefeiited  by  feven  flairs, 
which  condufted  to  the  fame  number  of  gates.  The  firft  gate  was  of  lead  ;  the  fecond  of  tin  ;  the  tiiird  of 
copper;  the  fourth  of  iron  ;  the  fifth  of  a  mixed  metal  ;  the  fixth  of  filver,  and  the  feventh  of  gold.  The 
leaden  gate  liad  the  flow  tedious  motion  of  Saturn  ;  the  tin  gate  the  luftre  and  gentlenefs  of  Venus  ;  the  third 
was  dedicated  id  Jupiter  ;  the  fourth  to  Mercuiy,  on  account  of  his  Ibength  and  fitnefs  for  trade;  the  fifth  to 
Mars  ;  the  fixth  to  the  Moon,  and  the  laft  to  the  Sun.'  '  Celfus  de  quibufdam  Perfarum  myfteriis  fermonem 
facit.  Harum  rerum,  inquit,  aliquod  reperitur  in  Perfarum  doftiina  Mithracifque  eorum  myfteriis  veftigium. 
In  illis  enim  duK  ca;leftes  converfioiics,  alia  ftellarura  fixarum,  errantium  alia,  et  anims  per  eas  tranfitus  quo-- 
dam  fymbolo  reprsefentantur,  quod  hujufmodi  eft.  Scala  alias  porias  habens,  in  fumma  autem  oftava  porta. 
Prima  portarum  plumbea,   altera  ftannca,   tertiaex  aere,   quarta  ferrea,   quinta  ex  sete  mixto,    fcxta  argentea,. 

feptUTia     ex     auro.  KXi^a^    irpt^u^St    ^t*   yau^tj    vuXn    a^oou.       'H  .fl-^iuTfl    Tciiv    vrvXaa   fiuXtibcVy    fi    otVTt^x    KaffffiripaVt   ^    TotTfi, 

''^a/:KOVt   «   vlTXPTyt   eiirtPaVy  'n   Ttf/.'^TTr,   xM.pa^ou   yafinrfia.'m^y    «    'i.KTn    at^yt^v,    ^^vsou   a   'n    i«iofit7.         Primum     aillgnant     oatumo 

tarditatem  illius  fideris  plumbo  indrcantes  :  alteram  Veuen,  quam  referunt,  ut  ipfi  quidera  putant,  (lanni 
fplendor  et  moUities ;  tertiam  Jovi,  aheiicam  illam  quidem  et  folidam  :  quartam  Mercurio,  quia  Mercurius 
et  ferrnm,  uterque  operum  omnium  tolerantes,  ad  mercaturam  utiles,  labor\im  patienliffimi.  Marti  quintam, 
insqualem  illam  et  variam  propter  mixturam.  Sextam,  que  argentea  eft,  luns ;  feptimam  aurcam  foli  tri-- 
buunt,  quia  fi^Us  et  lunse  colores  hxc  duo  metalla  referunt.'  Contra  Celfum,  lib.  vi.  2^.  p.  161.  Here  then 
is  an  evident  trace  of  metallurgic  aftronomy,  as  Borrichius  calls  it,  or  of  the  aftronomical  or  mythological  no- 
mination of  metals,  though  it  differs  from  that  ufed  at  prefent.  According  to  this  arrangement,  tin  belong- 
ed to  Jupiter,  copper  to  Venus,  iron  to  Mars,  and  the  mixed  metal  to  Mercury.  The  conjefture  of  Borrichius, 
that  ihe  tranfcribers  of  Origen  have,  either  through  ignorance  or  defign,  tranfpofed  the  names  of  the  gods,  is 
highly  probable:  for  if  vve  refled  that  in  this  nomination  men,  at  firft,  differed  as  much  as  in  the  nomination 
of  the  planets,  and  that  the  names  given  them  were  only  confirmed  in  the  courfe  of  time,  of  which  I  fhall  foon 
produce   proofs,  it   mull  be  allowed  that   the  caufes   affigned  by  Origen  for  his  noroinatiou  do  not  weU  agree 
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Platina,  brought  from  Jamaica  in  1711>  by  Mr  Wood.  It  I's  Plitim, 
*"^'  Sect.  "Kyill.  Of  Pi.iriNA  and  Us  Combinations.  particularly  mentioned  by  Antonio  de  UUo.i,  a  Spa- ^  ^'^' 
'  ^  mill  math.-matician,  in  tlie  account  of  his  voyage  to 
'  Hiftorv^  Platina  in  mod  of  its  properties  is  equal  to  gold,  Peru  with  the  French  academicians,  to  meafure  a  de- 
but in  others,  it  is  ftiperior.  It  was  firft  clearly  afcer-  gree  of  the  meridian,  ivh;ch  was  pubhilied  in  IT-tS. 
tained  to  be  a  diilinft  metal,  by  ScljefFer,  a  Svvedilli  After  this  period  numerous  experiiuents  were  made 
chemift,  in  the  year  175'2.  It  had  been  indeed  taken  upon  this  new  lulift-iace,  all  of  u-bicli  tended  to  prove 
notice  of  at  an  earlier  period.     A    quantity  of  it    was  that  it  is  a  dilFerent   metal  from  any  formerly  known  ; 

Scheffer 


with  the  prefent  reading,  and  that  they  appear  much  jufter  when  the  names  are  difpofrd  in  the  fame  manner  as 
that  in  which  we  now  ufe  them.  Borrichius  arranges  the  words  in  the  following  manner:  Secundaai  portam 
faciunt  Jovis,  comparantes  ei  ftanni  fplendorem  et  mollitiem  ;  tertiam  Veneris  teratam  et  folidam  ;  qoartam 
Martis,  eft  cnim  laborum  patiens,  aeque  ac  ferrum,  celebratus  hominibus  ;  quintam  M^-rcurii  propter  mifturam 
inxqualem  ac  variam,  et  quia  negotiator  eft  ;  fextam  Luna;  argenteam  :  feptimara  Solis  aureara.  01.  Borrich'ius 
de  ortu  et  projrejfu  chem'ix.      Hafniie  1668,  4 to.  p.  29. 

**  This  aftrological  nomination  of  metals  appears  to  have  been  conveyed  to  the  Brachmans  in  India  ;  for  we 
ai'8  informed  that  a  Brachman  fent  to  ApoUonius  feven  ringf,  diftinguiflied  by  the  names  of  the  feven  liars  or  pla- 
nets, one  of  which  he  was  to  wear  daily  on  his  finger,  according  to  the  day  of  the  week.  This  can  be  no  other- 
wife  explained  than  by  fuppofing  that  he  was  to  wear  the  gold  ring  on  Sunday  j  the  lilver  one  on  Monday  ;  the 
iron  one  on  Tuefdav,  and  fo  of  the  relt.  Allnfion  to  this  nomination  of  the  metals  after  the  gods  occurs  here 
and  therein  the  ancients.  Dydimus,  in  his  Explanation  of  the  Iliad,  calls  the  planet  M^rs  the  iron  ftar.  Thofe 
'who  dream  of  having  had  any  thing  to  do  with  Mars  are  by  Artemidorus  threatened  with  a  chiwrgical  operation ; 
for  this  reafon,  he  adds,  becaufe  Mars  fignilies  iron.  Heraclides  fays  alfo  in  his  allegories,  that  Mars  was  very 
properly  confidered  as  iron  ;  and  we  are  told  by  Pindar  that  gold  is  dedicated  to  the  fun. 

"  Plato  likewife,  who  ftudicd  in  Egypt,  feems  to  have  admitted  this  nomination  and  meaning  of  the  metals. 
We  are  at  leaft  alTured  fo  by  Mariihus  Ficinus  ;  bnt  I  have  been  able  to  find  no  proof  ot  it,  except  where  he 
fays  of  the  ifland  Atlantis,  that  the  exterior  walls  were  covered  with  copper  and  tlie  interior  witli  tin,  and  that  the 
walls  of  the  citadel  were  of  gold.  It  is  not  improbable  that  Plato  adopted  this  Pcrfian  or  Egyptian  rcprefenta- 
tion,  as  he  affigned  the  planets  to  the  demons;  but  perhaps  it  w-as  firft  introduced  into  his  tyftem  only  by  his 
difciplcs.  They  feem,  however,  to  have  varied  from  the  nomination  ufed  at  prefent  :  as  they  dedicated  to  Ve- 
nus copper,  or  brafs,  the  principal  component  part  of  which  is  indeed  copper ;  to  Mercury  tin,  and  to  Jupiter 
■eleilnim.  The  laft-mentioned  metal  was  a  mixture  of  gold  and  filvcr  ;  and  on  this  account  was  probably  con- 
fidered'to  be  a  diftinft  metal,  becaufe  in  the  early  periods  mankind  were  unacquainted  with  the  art  of  jfqparatr 
ing  tliefe  noble  metals.  i  ■■(  vi7>;i  u,-':  iiji;    I'v  . 

"  The  charaiEters  by  which  the  planets  and  metals  are  generally  expreffed  when  one  does  not  cbofife  to  write 
their  names,  afford  a  linking  example  how  readily  the  mind  may  be  induced  to  fuppofe  a  conneiition  be- 
tween things  which  in  reality  have  no  affinity  or  relation  to  eacii  other.  Antiquaries  and  aflrologers,  according 
to  vvhofe  opinion  the  planets  were  firft  diftinguifhed  by  thefe  characters,  confider  them  as  the  attributes  of  the 
deities  of  the  fame  name.  The  circle  in  the  earlicft  periods  among  the  Egyptians  was  the  fymbol  of  divinity 
and  pcrfeftion >  and  feems  with  great  propriety  to  have  been  chofen  by  them  as  the  charatler  of  -the  fun^  efpe- 
cially  as,  when  furroundcd  by  fmail  ftrokes  projetling  from  its  circumference,  it  may  %rm  fonie  reprefentalioh  of 
the  cmiffion  of  rays.  The  femicircle  is,  in  lilie  n^anner,  the  image  of  the  moon,  the  only  one  of  the  heavenly 
bodies  that  appears  under  that  form  to  the  naked  eye.  The  charafter  [j  is  fiippoled  to  reprefent  the  fcytlie  ©f 
Saturn;  li  the  thunderbolts  of  Jupiter  ;  <J  the  lance  of  Mars,  together  with  iiis  fhi.eld  ;  ,  g.  th?.Iijgking-glals 
•of  Venus;  and    ^    the  caduceus  or  wand  of  Mercur)-.  ■- I    ol  r.'j.- ^!   iMj    ;   -   i/1 

"  The  expreflion  by  characters  adopted  ai;:ong  the  chemifts  agrees  with  this  mythological  fignjficatibn  only  in 
the  character  affigned  to  gold. — Gold,  according  to  the  chemifls,  was  the  moft  perfect  of  metals,  to  which  all 
others  feemed  to  be  inferior  in  different  dcgi-ees.  Silver  approached  neari  ft  to  it;  but  was- diftinfc"'1ied  only 
by  a  femicircle,  v>hich,  for  the  more  pcrfpicuity,  was  drawn  d..i.Me,  and  thence  had  a  greater  refcmbtance  to  tUe 
moft  remarkable  appearance  of  the  moon  ;  the  name  of  which  this  metal  had  alvfiady  obtained.  All  the  otlijcr 
metals,  as  thev  feemed  to  have  a  greater  or  lefs  affinity  to  gold  or  filver,  were  diftingu';fhed  by  characters  com- 
pofcd  of  the  characters  alligncd  to  thefe  precious  metals.  In  the  character  ^  the  a(lepts  dihx>ver  gold  with  a 
lilver  colour.  The  crofs  placed  at  the  bottom,  which  among  the  Egyptain  hieroglyphics  had  a  myilerions 
fignification,  exprefll-s,  in  their  opinion,  fonk-t'iiug  I  know  not  what,  without  vvliich  quickfilver  would  be  filver 
or  gold.  This  fometliing  i;.  combined  alfu  with  copper,  the  poiTvble  change  of  which  into  gold  is  expreffed  by 
the  character  2.  The  character  o'  decinre'^  the  Ike  honourable  afHnity  alfj  ;  tliough  the  femicircle  is  applied 
in  a  move  concealed  manner ;  for,  according  to  the  propereft  mode  of  writing,  the  point  is  wanting  at  top,  or 
the  upright  Hne  ought  only  to  touch  the  horizontal,  and  not  to'  iiit?rfect  it.  Ptiilofophical  gold  is  concealed  in 
'fteel;  and  on  this  account  it  prodltces  fuch  valuable  medicines.  Of  tin  one  half  is  filver,  and  the  other  confifts 
■of  the  fomething  unknown  :  for  this  reafon  the  crofs  with  the  half  moon  appears  in  %'.  In  lead  this  fomething 
js  predominant,"and  a  fimilitiide  is  ohfervcd  in  it  to  filver.  Hence  in  its  cKavacter  (J_  the  erofs  ftands  at  the  top, 
and  the  filver  character  is  only  fnfpended  on  the  right  hand  behind  it.  ■'  .  \  5'  ^  '  '^J  i'-  .'•■"'• 
■  «  Th<s  mythological  iignification  of  thefe  characters  cannot  be  older  tliSn  the  tJreciian  mythology  ;  but  the  che- 
'/.',  '  mical 
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Pljtina,   SchcfTiT  g^ve  it  the  name  of  while  gold,  becaufe  it  re-  thcfe  grains  of  iron  is  afcribc-d  tlie   magnetic   property     Plitirja, 

^'^^       fcmbled   this   metal  in  many  of  its  properties.     In  the  which  platina  foems  to  poflcfs  (c).  i_?Il_j 

•  year    1754,   Dr  Lewis  publifhed   an  account  of  a  very  3.  To   obtain   platina   in  a  ftatc  of  purity,   it  is  firft  * 

full  and  elaborate   fct  of  experiments  on  platina,   in  the  feparated   from   the  fubftances   with   which    it  is  conta- pufijj(.j, 

Philofophical    Tranfnftions.       The    properties    of   this  niinatrd.      Mercury  is  driven   off  by  cxpofing  it   to   ation. 

new   metal   were   ftill   farther   invefligated  by  Margraaf  red  heat,   and  the   particles   of  iron   are    feparated  by 

in    17-t7,  and   by  Macquer  and    Beaume   in   17.'58.      It  the   magnet.      The   grains   of  platina   are   then  heated 

became   afterwards   the   fubjeft   of  refearch  with  many  with  muriatic  acid,   which  diffolves   the   remaining  part 

otlier   pliilofiiphical   chemifts.       Among  thefe   may   be  of  the  iron.      By  this  procefs,    Bergman    has  obfervcd, 

mentioned    BufTon,     Bergman,    Sickingen,     and    more  that   the    platina     diminifhes    in    weight    about     0.0.5. 

lat^rly   Guyton,    Lavoifier,    and    Pelletier.      It   was   at  The   platina  is   now  only  alloyed   with   golil,    which   is 

lafl  denominated  plalina,  fignifying  little  Jilver,  from  the  to  be   feparated    by   diffolving    both   in    nitro-muriatic 

,'   Spanifli  word  plata-iftlver.  acid,   and  by  precipitating   the   gold   by  means  of  the 

^"*  2.   Platina    has    only  been    found    among    the    gold  green   fulphate  of  iron.      But   even   after  thefe  procef- 

found  ^'''■^   "^  South    America,   and    efpecially  in  tlie  mine  of  fes,   the   platina   is   not  in  a  Rate  of  abfolute  purity,  as 

Santa  Fe  near  Carthageaa,  and  in  the  diftfift  of  Choco  will  appear  afterwards  (h).  2ia6"     ■ 

in  Peru       It   is  found   in    the"  form    of  fmall  grains  or  4     This   metal  is  of  a  white  colour,   but  lefs  bright  Properties  • 

fcales,  of  a  white   or  grayilb   colour,   intermediate  be-  than   filver,   and   it   pofTefles  nothing   of  the  brilliancy 

tween   that  of  filver  and  iron.      Thefe  grains  are  mix-  of  either  filver  or  gold.      Platina  is  the  denfeft   body, 

ed  with   feveral  other  fubftances,   as  particles  of  gold,  and   therefore    the   heayieil    yet  knov/n.       Its    fpecific 

a    bl.'.ck   ferruginous   fand,   and    fome  particles  of  mer-  gravity,   when   it   is  hammered,  is   23  ;    or,   according 

Ciirv.      Some  of  thdfe  grains  extend  under  the  hammer,  to   Cli^ibaneau,    24.      According   to  Guyton,   it  comes 

others,  which  Icem   to   be   hollow,   containing  particles  next   to   iron   and  manganefe  in   hardnefs.      It  polfefles 

of  iron   and  a   whitidi   powder,  break   to  pieces.     To  very  confiderable    malleability,    for    it    may  be  ham- 
mered 

mical  may  be  traced  ta'amuch  earlier  period.  Some,  who  confider  them  as  remains  of  the  Eygyptain  hierogly- 
phics, pretend  that  they  may  be  difcovercd  on  the  table  of  Ifis,  and  employ  them  as  a  proof  of  the  high  anti- 
quity, if  not  of  the  art  of  making  gold,  at  leaft-  of  chemiftry.  We  are  told  alfo  that  they  correfpond  with 
many  otiier  chiratters  which  the  adt-pts  have  left  us  as  emblems  of  their  wifdom. 

"  If  we  are  defirous  of  deciding  without  prejudice  refpefting  both  thefe  explanations,  it  will  be  found  •necelTary 
to  make  ourfelves  acquainted  with  the  oldeft  form  of  the  cliaratlers,  which,  in  all  probability,  like  thofe  uled 
in  writing,  were  fubjefted  to  many  changes  before  they  acquired  that  form  which  they  have  at  prefent.  I  can, 
however,  mention  only  three  learned  men,  Saumaife,  Du  Cange,  and  Huet,  who  took  the  trouble  to  coUeft 
thefe  charadlers  As  I  am  afraid  that  my  readers  might  be  difgufted  were  I  here  to  infert  them,  I  fhall  give  a 
fhcrt  abftraft  of  the  conclulion  which  they  form  from  them  ;  but  I  mull  firft  obferve  that  the  oldeft  maiiufcripts 
differ  very  much  in  their  reprefentation  of  thefe  char.-.fters,  either  becaufe  they  were  not  fully  eftablifhed  at  the 
periods  when  they  were  written,  or  becaufe  many  fnppofed  adepts  endeavoured  to  render  their  information  more' 
enigmatical  by  wilfully  confounding  the  characters;  and  it  is  probable  alfo  that  many  millakes  may  have  been 
committed  by  tranfcribera. 

"  The  charafter  of  MSrs,  according  to  the  okleft  mode  of  rcprefeiiting  it,  is  evidently  an  abbreviation  of  the 
word  ©lofof,    under  which  the  Greek  niathem^.ticians   underllood   that   deity  ;   or,  in   other  words,   tl>e   flri^    let-  • 

tcr  ©I  with  the  jaft  letter  s  placed  above  it.  Tiie  charafter  of  Jupiter  was  originally  the  intitial  letter  of  Iwi  ; 
and  in  the  oldtll  mannfcripts  of  the  matliematical  and  atlrological  works  of  Julius  Firmicus  the  capital  Z  only 
is  ufed,  to  which  t^e  laft  letter  s  was  afterwards  added  at  the  bolton:,  to  render  the  abbreviation  more  diftinft. 
The  fuppofid  looking-glafs  of  Venus  is  nothing  elfe  than  the  initial  letter,  diflorted  a  little,  of  the  word  ■ 
<l>sjirifi){o,-,  uhich  was  the  name  of  that  goddefs.  The  imaginary  fcythe  of  Saturn  has  been  gradually  formed  from 
the  two  firft  letters  of  his  name  Kf»»«!,  which  tranfcriber--,  for  the  fake  of  difpatch,  made  always  more  convenient 
for  ufe,  but  at  the  fame  t:u,e  lets  perceptible.  To  difcover  in  the  pretended  caduceus  of  Mercury  the  initial 
letter  of  hi^l  Greek  name  TtiX^ui,  one  needs  only  look  at  the  abbreviations  in  the  oldeft  mannfcripts,  where 
they  will  find  that  S  was  once  wi  itten  as  C  ;  they  will  remark  alfo  that  tranfcribers,  to  diftinguifh  this  abbre- 
viation from  the  rt  ft  ftill  mi.re,  placed  the  C  thus  U  ,  and  added  under  it  the  next  letter  t.  If  thofe  to  whom 
this  deduclion  appears  Improbable  v.fill  only  take  the  trouble  to  look  at  other  Greek  abbreviations,  they  uil!  find 
many  that  differ  ftill  farther  from  the  original  letters  they  exprefs  than  the  prefent  charafter  5  from  the  C  and  t 
united.  It  is  ;  offible  alfo  that  later  tranfcribers,  to  whom  the  oripjin  of  this  abbreviation  was  not  known,  may 
have  endeavoured  to  give  it  a  greater  rcfemblance  to  the  caduceus  of  Mercur)'.  In  fliort,  it  cannot  be  denied 
that  many  other  aftronomical  charafters  are  real  fymbols,  or  a  kind  of  proper  hieroglyphyics,  that  reprefent  cer- 
tain attributes  or  circumftancfes,  like  the  charafters  of  Aries,  Leo,  and  others  quoted  by  Saumaife.  Hijl.  of 
Intent,  iii.  oS. 

(r, )  Collct-Defcoftils  obferves,  that  among  the  metallic  fubftances  which  arc  ufually  found  accompanying 
platina,  there  are  two  kinds  of  ferruginous  fand  ;  of  which  one  is  attrafted  by  the  magnet,  and  foluble  in  acids. 
This  contains  titanium.  The  other  has  no  magnetic  property,  and  is  only  partially  foluble  in  acids.  This  laft 
contains  a  confiderable  proportion  of  chromic  acid.     Ann.  de  Chim.  xlviii.  1  j4. 

(h)  A  new  met.d,  or  feveral  new  metals,  have  been  difcovcred  in  platina,  by  fome  latC  experiments.  Thefe 
will  be  mentioned  in  a  future  feftion. 
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mcred  out,  aUIiough  with  difficulty,  into  very  thin 
plates  ;  and  it  is  L  diiftlle,  that  it  may  be  drawn  out 
into  wire  rr-T?  '^^  '"'  ''"^^  in  diameter.  The  tenacity 
of  platina  is  verv  co'ifiderable.  A  wire  of  .078  of  an 
inch  in  diameter  will  fupport  a  weight  without  break- 
Lig,  equal  to  more  than  2'74  lbs.  avoirdupois. 

5.  Platina  is  the  moft  nifufible  of  all  the  metals. 
The  temperature  at  which  it  enters  into  fufion  is  un- 
knov^Ti.  But  fmall  particles  of  platina  have  been 
fufed  by  means  of  ihe  blow. pipe,  or  by  direfting  a 
ftream  of  oxygen  gas  on  red-hot  charcoal.  Guyton 
alfo  fucceeded  in  fiJing  it  by  means  of  a  flux,  compo- 
fed  of  eight  parts  of  pounded  glafp,  one  of  calcined 
borax,  and  one-half  part  of  charcoal  in  powder.  Wlien 
platina  has  been  expofed  to  a  white  heat,  it  may  be 
wcWed  by  hammering,  like  iron. 

6.  As  platina  is  infiifible  in  the  ftrongeft  furnace 
heat,  fo  it  remains  otherwife  unchanged  (1)-  It  does 
not  appear  to  u.idergo,  like  moft  other  metals,  any 
degree  of  oxidation  ;  but  if  platina  be  diffulved  in  16 
times  its  weight  of  nitro  muriatic  acid,  by  boiling 
the  folution  becomes  at  fivft  of  a  yellow,  and  then 
changes  to  a  brown  colour.  This  folution  is  precipi- 
tated by  means  of  lime,  and  the  precipitate  is  in  the 
form  of  a  yellowifh  powder,  which  is  t!ie  oxide  of  pla- 
tina. The  proportion  of  oxygen  in  this  u?;i>ie  is  fiip- 
pofed  not  to  exceed  .07-  But  acco'-ding  to  the  experi- 
ments of  Mr  Chenevix,  it  is  compofed  of 

Platina,  87 

-Oxygen,         13 

100 

The  fame  chemift  alfo  found,  that  in  tlie  rediiftion  of 
this  oxid  of  platina,  it  became  of  a  green  colour,  and 
remained  for  fome  time  in  that  ftate.  Ammonia  af- 
fumes  a  green  colour  wlien  it  lio'lds  oxide  of  platina  in 
folution.  This  Mr  Ciienevix  confiders  as  a  fecond  oxide 
of  platina,  and  it  contains 

Platina,  93 

Oxygen,  7 

■100  * 

Platina  has  alfo  been  oxidated  by  means  of  eleAricity. 
In  Van  Marum's  experiments,  a  wire  of  tliis  metal 
through  which  eledlnc  foatks  v.-ere  fent,  burnt  with  a 
white  flame,  and  was  diffipated  in  the  form  of  fine 
powder  or  duft. 

7-  -A  zote,  hydrogen,  and  carbcne,  have  no  aiflion 
whatever  on  platii.a. 

8.  Phofpliuret  of  platina  was  formed  by  Pcllet'er  by 
mixing  together  equal  parts  of  plaliija  and  pLofphoric 
glafs,  with  one-eight  of  charcoal.  I^his  irixluve  being 
expofed  to  the  temperature  of  "2"  cf  Wedguocd  for  an 
hour,  yielded  a  fmal!  button  of  phcfphuret  of  phitiiia,  of  a 
filvery  white  colcur,  part  of  wljicii  h:d  alT.in.iJ  the 
form  of  cubic  crj  rials.  It  was  fu  hard  ?s  to  fti'.k^*  lire 
with  fteel,  and  was  not  attrafted  hy  tlie  magnet.  It  w  :s 
covered  with  a  dark  coloured  glafs,  which  a*ttrwar.]S 
became  green,  bluifli,    and    while.      By  exLpfnig    this 


phofphuret  to  a  ftrong  heat,  the  phofpliorus  is  feparat- 
ed,  and  burns  on  tiie  furf?.ce,  and  the  metal  remains 
belli. id  verj-  pure  and  malleable.  Pelletier  has  propof- 
ed  this  procefs  for  the  purification  of  platina  from  othi-r 
meta's.  1131 

9.  Sulphur  has  been  found  in  combination  with  na-  Sulphuret- 
tive  plalina.  When  native  platina  is  expofed  to  the 
aftion  vi  the  blow-pipe  on  charcoal,  it  exhales  the  pe- 
netrating odour  of  fulphur,  accompanied  with  a  vapour 
wliieh  docs  not  rei.der  gi)ld  white,  and  which  re- 
quires a  higher  temperature  to  fublime  it  than  mer- 
cury *.  •  ylr„.  df 

I.  Salts  of  Phtina.  ;^tvi,i. 

I.  Sulphate  of  Platma.  '•♦S- 

By  adding  fulphnrix:  acid  to  a  folution  of  platina  in 
mnri^itic  acid,  Mr  Chenevix  obtained  an  infoluble  fait, 
which  be  fourd  to  be  compofed  of 
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2.  Sulphate  of  Platina  and  PotaFh. 

This  triple  fait  is  formed  by  adding  a  folution  of 
potafh  to  fnlpiiate  of  platina.  The  component  pirts  of 
this  fait  are,  fulphuric  acid,  oxide  of  platina,  and  potalh  ; 
but  the  proportions  have  not  been  afcertained  by  Berg- 
man, who  examined  it. 

S.  Sulphate  of  Platina  and  Ammonia. 

This  triple  fait  is  formed  in  the  fame  way  as  the 
former,  by  adding  ammonia  to  the  fulphate  of  platina. 

4.  Nitrate  of  Platina. 

Nitric  acid  has  no  aftion  on  platina,  but  it  diffolves 
the  yellow  oxide.  Mr  Chenevix  precipitated  the  ox- 
ide of  platina  from  its  folution  in  nitro-muriat.c  acid 
by  means  of  lime,  and  although  it  was  added  in  ex- 
cefs,  a  great  portion  of  platina  remained  in  the  liquor. 
The  precipitate  was  rediffolved  in  nitric  acid,  and  eva- 
porated to  drynefs.  The  refult  was,  a  fubniti-ate  of 
platina,  which  confided  of 


Yellow  oxide 

Nitric  acid  and  water 
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5.  Nitrate  of  Platina  and  Potafli. 

When  potafh  is  added  to  a  folution  of  nitrate  of 
platina,  cryftals  are  depofited  forming  a  trnV"  fait, 
and  compofed  of  nitric  acid,  oxid  of  platina  and  pot- 
afh. 

6.  Nitrate  of  Platina  and  Ammonia. 

This  trij'le  f.ilt  is  formed  by  adding  ammonia  to  a 
folution  of  mtiiite  of  platina. 

7.  Muriate 


(1)  Guyton  pr^.pofes  to  conftruft  a  pyrometer  of  platna.     S.e  yin:. 
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7.  Muriate  of  Platina. 

Muriatic  acid  has  no  adlion  on  pktina,  but  the  mu- 
riate of  platina  may  be  obtained  by  diflblving  the  metal 
in  nitro-muriatic  acid.  Boiled  in  1 6  parts  of  a  mixture 
confifting  of  one  part  of  nitric  acid  and  three  parts  of 
muriatic  acid,  it  is  gradually  diflblved  with  effervef- 
cence.  It  may  be  alfo  diflblved  in  oxymuriatic  acid. 
The  folution  of  platina  in  muriatic  aoid  is  of  a  reddifh 
or  deep  brown  colour.  It  is  extremely  acrid  and 
cauflic,  corrodes  and  burns  animal  matters,  and 
leaves  a  dark  brown  fpot  on  the  (kin.  When  the  fo- 
lution is  concentrated,  it  depofits  on  cooling,  fraall  ir- 
regular cryftals,  nearly  in  the  ftate  of  powder,  and  of 
a  broivniih-yello^v  colour.  When  thefe  cryftals  are 
waftied  and  dried,  they  are  found  to  be  lefs  loluble  by 
boiling  in  water,  than  even  the  fulphate  of  lime.  The 
folution  is  of  a  yellow  colour.  The  muriate  of  platina 
has  a  harlh,  aftringent  tafte  ;  it  is  decompofed  by 
heat ;  the  acid  is  driven  off,  and  the  oxide  remains. 
It  is  alfo  decompofed  by  concentrated  fulphuric.  acid. 
Potafli  produces  in  this  folution,  fmall  reddilli  cryftals, 
frequently  in  the  form  of  oftahedrons,  conftituting  the 
triple  fait  already  defcribed.  The  fame  triple  fait  is 
formed  by  the  fulphate  of  potafti.  Ammonia,  or  the 
muriate  of  ammonia,  alfo  forms  a  triple  fait,  by  being 
added  to  the  folution  of  muriate  of  platina.  Soda  in 
fufiicient  quantity  occaflons  a  precipitate  of  the  yellow 
oxide  of  platina,  and  a  triple  fait  alfo  is  formed.  Mr 
Chenevix  found  that  the  infoluble  muriate  of  platina  is 
compofed  of 
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8.  Muriate  of  Platina  and  Soda. 

Till  the  experiments  of  Collet-Defcoftils,  little  was 
known  of  this  triple  fait.  It  may  be  obtained  by  add- 
ing to  a  folution  of  platina  a  fait  mth  bafe  of  foda. 
By  concentration  and  cooling  it  cryftallizes  in  the 
form  of  long  prifms,  and  fometimes  in  that  of  triangular 
tables,  of  a  yellow  or  red  colour.  It  is  very  foluble 
in  water,  and  alfo  in  alcohol.  It  is  decompofed  by 
muriate  of  ammonia,  and  by  a  folution  of  foda ;  but 
an  excefs  of  this  fait  re-diffolves  the  precipitate.  It 
may  be  reduced  by  the  aftion  of  the  blowpipe  on  char- 
coal. This  cryflallized  triple  fait,  if  it  has  no  excefs 
of  acid,  changes  from  a  red  colour  to  a  green  by  ex- 
pofure  to  the  air.  If  in  this  ftate  it  be  diflblved  in 
water,  and  oxymuriate  of  lime  be  added  to  it,  a  deep 
blue  precipitate  is  formed,  which  being  walked  and 
coUefted,  is  foluble  In  muriatic  acid,  and  communi- 
cates to  It  a  beautiful  blue  colour.  The  addition  of 
alcohol  deprives  the  folution  of  its  colour,  but  the  oxy- 
*  Ann.  Je     muriate  of  lime  reftores  it  *. 

Ckim.  xlviii.  Muriate  of  Platina  and  Potafti. 

|).  165.  •' 

This  fait  is  formed  by  adding  potafti  to  a  folution  of 
muriate  of  platina.  Small  cryftals  ol  a  red  colour,  in 
the  form  of  oflahedrons,  are  precipitated,  which  are  a 
triple  fait  confifting  of  muriatic  acid,  oxide  of  platina 
and  potafti. 
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10.  Muriate  of  Platina  and  Ammoula. 

1.  A  fimilar  triple  fait  is  formed  by  adding  ammo- 
nia to  the  folution  of  muriate  of  platina.  The  triple 
fait  is  precipitated  in  the  form  of  cryllalline  grains,  of 
a  reddilli  yellow  colour,  which  are  foluble  in  water. 
By  evaporating  the  folution  of  thefe  triple  falts  to  dry- 
nefs,  and  by  expofing  it  to  a  ftrong  heat,  the  platina 
is  reduced.  This  fad  with  regard  to  the  fufibillty  of 
platina  by  means  of  potafti  or  ammonia,  was  obfer\-ed 
by  Bergman,  and  It  is  by  this  procefs  that  platina  is  • 
purified  and  wrought. 

2.  When  this  fait  is  precipitated  by  means  of  potafli, 
a  fulminating  platina  is  obtained.  This,  according  to 
Fourcroy  and  Vauquelin,  by  whom  it  was  prepared,  is 
a  compound  of  oxide  of  platina  and  ammonia.  When 
it  is  expofed  to  fudden  ;heat,  it  decrepitates  and  is 
agitated  vnth  a  rapid  motion,  but  when  the  heat  is  gra- 
dually applied,  it  detonates  violently  *.  •  Annul,  di 

Chim.  xlix. 

11.  Oxalate  of  Platina.  p.  179. 

Oxalic  acid  combines  with  the  oxide  of  platina,  and 
affords  by  evaporation  cryftals  ivhlch  are  of  a  yellow 
colour. 

1 2.  Benzoate  of  Platina. 

Benzoic  acid,  according  to  Trommfdorf,  difiblves  a 
fmall  quantity  of  the  oxide  of  platina.  When  this 
folution  is  evaporated.  It  cryftallizes.  This  fait  under- 
goes no  change  by  expofure  to  the  air,  and  is  not  very 
foluble  In  water.  The  acid  is  driven  off  by  heat,  and 
the  oxide  of  platina  remains  behind. 

II.  Alloys. 

1.  Platina  combines  with  many  of  the  metals,  and 
forms  with  them  alloys,  fome  of  which  are  of  confider- 

able  Importance  in  the  working  of  this  metal.  jj,^ 

Platina  forms'  an  alloy  with  arfenic,  which  is  brittle  Combiiics 
and  very  fufible.     It  is  in  this  ftate  of  alloy  that  pla-"ith  atfc- 
tina  is  fufceptlble  of  being  formed  into  dltferent  uten-""-' 
Ills  and    Inftruments    for  which  it  is  peculiarly  fitted. 
It  is  firft  fufed  with  this    metal,    and    then    caft  into 
moulds,  at  firft  In  the  form  of  fquare  plates.      It  is  then 
expofed  to   a   red-heat,  and  hammered  into  bars.     By 
the  heating  and  hammering,  the  arfenic  is  driven  off, 
and  the  metal  is  purified  and  becomes   infufible,    but 
retains  its  dudlility,    fo  that    it  may  be  wrought  like 
iron. 

2.  The  alloys  of  tungften,  molybdena,  chromium, 
columblum,  titanium,  uranium,  and  manganefe,  are 
unknown  ;    nor  have  the  alloys  of   cobalt  and  nickel 

with  this  metal  been  examined.  2137 

3.  Platina    combines    with     bifmuth     by    means    ofBi'mutli- 
fufion.      This  alloy  Is  fufible    and   hard  in  proportion 

to  the  quantity  of  bifmutli.      It  is  altered  by  expofure 

to  the  air;  it  becomes  yellow,  purple,  and  black.  1138 

4.  Platina   readily    combines    with    antimony,    and  Antimony, 
forms  a  very  brittle  alloy.     The   antimony   may  be  fe^- 
parated  by  means  of  heat,   but  not  completely.     Some 

part  remains,  which  diminiflies  the  weight  and  dudli- 
llty  of  the  platina. 

5.  It  has  been  found  extremely  difficult  to  combine  Mercuiy. 
platina  and  mercury.     Guyton  had  obferved  that  the 
adheSve  force  of  platina  and  mercury  is  greater  than 

4  T      ,  that 
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that  of  mttdls  ^^■hlch  do  not  combine  with  it,  and 
that  it  is  pot  inferior  even  to  thofe  which  readily 
form  alloys;  from  which  he  conjedured  that  the  alloy 
of  platlna  and  mercury  n>ight  be  efFefted  by  the  fol- 
lowing procefs.  He  placed  a  very  thin  plate  of  pure 
platina  at  the  bottom  of  a  matrafs  containing  a  quan- 
tity of  mercury.  The  matrafs  was  put  upon  a  land 
bath,  and  heat  applied,  till  the  mercury  boiled  and  the 
matrafs  became  red-hot.  When  the  platina  was  taken 
out,  it  was  found  to  Iiave  acquired  additional  weight, 
and  to  have  become  very  brittle.  But  this  combination 
is  dilYerent  from  the  other  combinations  of  mercury  with 
the  mttals,  for  the  platina  did  not  lole  its  folld  form. 
Mr  Chenevix,  in  the  courfe  of  experiments  and  re. 
learclies  refpcdting  a  fuppofed  new  metal  called  palladi- 
um, fuccetdcd  in  forming  an  amalgam  ivith  platina  and 
mercury.  He  heated  purified  platina  in  the  form  of 
fine  powder,  with  ten  times  its  weight  of  mercury,  and 
rubbed  them  together  for  a  long  time.  The  refult  was 
an.  amalgam  of  platina,  which  being  expofed  to  a  violent 
heat,  loit  all  the  mercury  it  contained,  and  the  original 
weight  of  the  platina  remained. 

6.  Platina  readily  combines  with  zinc,  and  forms 
with  it  a  fuiible  alloy,  of  a  bluilh  colour,  brittle,  and 
hard.  By  heating,  the  zinc  is  fubliraed,  and  burns  on 
the  furface. 

7.  Platina  alloys  readily  with  tin.  This  alloy  is  one 
.of  the  molt  fufible.  It  is  hard  and  brittle,  when  the 
two  metals  are  in  equal  proportions  ;  but  tin  in  the  pro- 
portion of  I  2  parts  to  one  of  platina,  affords  a  very  duc- 
tile alloy,  which  becomes  yellow  by  expoiure  to  the 
air.  From  this  it  appears  that  platina  diminilhes  the 
the  duftility  of  tin. 

8.  Platina  readily  combines  vnih  lead,  by  means  of 
fufion.  An  alloy  of  equal  parts  of  thefe  metals  is  of 
a  purplifh  colour,  granulated  in  its  fraCliire,  brittle, 
and  eafily  altered  by  expoiure  to  the  air.  The  cupel- 
lation  of  platina  by  means  of  lead  has  been  an  objeft  of 
confiderable  importance  -with  chemifts,  in  the  view  of 
being  able  to  purify  it  in  the  lame  way  as  gold  and  fil- 
ver  5  but  on  account  of  the  infufibility  and  refraftory 
nature  of  platina,  the  attempts  that  have  been  made 
have  rarely  lucceeded. 

9.  Dr  Lewis  failed  in  his  attempt  to  combine  pla- 
tina with  iron,  but  he  obtained  an  alloy  by  fufing  to- 
gether platina  and  caft  iron.  This  alloy  was  ex- 
tremely hard,  and  poflTeffed  fome  degree  of  duftility. 
Platina,  as  it  is  found  native,  is  frequently  alloyed  with 
iron. 

10.  Platina  combines  with  copper  by  means  of  fiifion, 
and  gives  it  hardnefs.  When  the  proportion  of  copper 
is  three  or  four  times  greater  than  that  of  platina,  the  al- 
loy is  duftile,  fufceptible  of  a  fine  polilh,  and  is  not  al- 
tered by  expofure  to  the  air.  This  alloy  has  been  em- 
ployed in  the  fabrication  of  mirrors  for  telefsopes. 

1 1 .  Platina  readily  combines  with  filver  by  fufion, 
although  a  very  ftrong  heat  is  required.  The  platina 
greatly  increafes  the  hardnefs  of  filver,  but  dimmhlies 
its  whitenefe.  When  this  alloy  is  kept  in  fufion  for 
fome  time,  the  two  metals  are  feparated.  During 
this  fufion,  Dr  Lewis  obferved  the  filver  forced  to- 
wards the  fides  of  the  crucible  with  a  kind  of  explo- 
fion. 

1 2.  Gold  combines  readily  with  platina,  but  it  re- 
quires a  very  pow  erful  heat  for  the  fufion  of  thefe  Uxo 


metals.     Platina  diminilheb  the  colour  of  gold,  unlefs  it  PsiHa^min, 
be  in  very  fniall  quantity.     When  the  proportion  of  pla-        ^^'     . 
tina  is  above  jV,  the  colour  of  the  gold  begins  to  be  al-         ' 
tered.     There  is  no  perceptible  change  in  the  fpecific 
gravity  or  the  duftillty  of  gold  from  this  alloy. 

Platina,  on  account  of  its  peculiar  properties,  its  in- 
fufibihty,  denfity,  and  indellruftibility,  could  it  be  ob- 
tained in  fufficient  quantity,  and  at  a  moderate  price, 
would  undoubtedly  prove  one  of  the  moft  ufeful  and 
moil;  important  of  the  metals  yet  known.  The  import- 
ance and  utility  of  platina,  on  account  of  its  fcarcity, 
have  been  hitherto  limited  to  chemical  purpofes;  and 
for  different  chemical  inllruments  and  utenfils,  it  has 
been  found  peculiarly  appropriate,  as  titere  are  few  che- 
mical agents  whole  effetls  it  cannot  refill.  There  is 
indeed  little  doubt  but  it  might  be  employed  with  equal 
advantage  in  the  conllruftion  of  inftruments  and  uten- 
fils, in  various  arts  and  manufactures. 

Skct.  XXni.  Of  P.1LLAD1VM,  a  fiipfiofe/i  new  metai ; 
and  of  Ikidivm  and  OiuuvM,  rtt'O  new  Mclals  obtain- 
ed from  crude  Piatina. 
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I.   In  the  month  of  April  1803,  the  difcovery  of  a  Palladium 

new  metal,  to  which  the  name  of  Palladium  was  given,  iir.nounccd. 
Avas    announced    in    London.       It    was    faid    to    pof- 
fefs  the   following   properties  :   "  I.  It  dilTolves  in   pure 
nitric  acid,  and  makes  a  dark-red  folution.      2.  Green 
fulphate  of  iron  throws  it  do^Nii  in  the  Itate  of  a  regulus 
from  the  folution.      3.  If  you   evaporate  the  folution, 
you  get  a  red  calx,  which  diflolves  in  muriatic  or  other 
acids.     4.  It  is  thrown  down  by  qulcklilver,  and  by  all       ,,5 
the  metals,  but  gold,  platina,  and  filver.      5.   Its  fpeci- Properties, 
fie  gra'S'ity,  by  hammering,  is  only  II.3  ;  but   by  flat- 
ting as  much  as  11.8.      6.  In  a  common  fire  the  face 
of  it  tarnilhes  a  little,    and  turns  blue  ;   but  becomes 
bright  again,  like  other  noble  metals,  on  being  Ifronger 
heated.     7.  The    greateft    heat  of  a  biackfmith's  fire 
^v'ould  hardly  melt  it.      8.  But  if  you  touch  it  while  hot, 
with  a  fmali  bit  of  iulphur.  It  runs  as  eafily  as  zinc." 
Nothing  was  faid  of  the  hiltory  of  the  difcovery;  but 
from  the  unulual  manner  in  which  it  was  announced,  iMr       *'49 
Chenevix  conceiving  it  to  be  an  impofition,  procured  '^^^^,1  ^' 
a  fpecimen,  which  being  lubjecled  to  various  teifs,  he  ^j^,,,  3,  j 
found  could  not  be  referred  to  any  of  the  known  metals.  ex|ieri- 
He   afterwards    purchafed   the   whole    quantity  which  ments. 
was  offered  to  fale.     The  fubftance   had  been  ivrought 
by  art,  had  been  rolled  out  hi   flatting  mills,  and  was 
offered  for  fale  ini  thin  lamina;.       The   largelf,  about 
three  inches  in  length,  and  half  an  inch  in  breadth,    . 
weighing  about  25  grains,  were  fold  at  a  guinea.   When 
this    fubllance  was  polilhed,    it  could  fcarcely   be  dil- 
tlnguiflied  from  platina.      It  was  flexible,  but  not  very 
elallic.     The  fpecific  gravity  of  fome  pieces  was  10.972, 
■while  others  were  only  1 1.4.82. 

The  effefls  pf  galvanic  eledlricity  upon  palladium 
were  the  fame  as  upon  gold  and  filver.  Expoled  to 
the  blow-pipe,  the  fide  removed  from  the  immediate 
action  of  the  flame  became  blue.  Expoled  in  an  open 
veiTel  to  a  greater  degree  of  heat  than  the  fufing  tem- 
perature of  gold,  no  appearance  of  fufion  or  oxidation 
■(vas  obferved.  When  the  heat  was  increafed,  a  melt- 
ed button  was  obtained,  which  had  loft  a  little  of  its 
weight,  but  was  increafed  in  fpecific  gravity.  The 
addition  of  fulphur  renders  it  more  fufible,  and  ex- 
tremely 
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Palhdiuni,  treniely  brittle.     TLere  feems  to  be  no  adion  betuetn 
&c.       cliarcoal   and    palludium.       Mr    Chencvix  found   that 
'■'      V  this  lubiVance  I'ornicd  tilloys  n'ith  gold,  platina,  filver, 

C0}i|ier,  lead,  and  fome  other  metals.  Thd  alloy  with 
lead  was  the  hardcll  of  nil,  but  extremely  brittle,  and 
its  fpccific  gravity  was  i  2.  He  alfo  I'ubjedcd  this  fub- 
ilance  to  other  experiments,  with  alkalies,  fome  of  the 
earths,  fevcral  of  the  acids,  and  fome  of  the  falts  ;  and 
from  the  whole  he  concludes  that  it  would  be  dilHcult 
to  fay  of  wliat  met;d,  or  of  what  combination  of  metals, 
5  mo  palladium  confills. 
Is  »n  alloy.  2.  Mr  Cheuevix  dill  profecuted  his  experiments,  and 
he  concluded  at  laft,  that  this  fuppofed  new  metal  is  an 
alloy  of  platina  and  mercury.  It  tnuft  however,  be  ob- 
ferved,  that  he  did  not  arrive  at  tliis  difcovcry  by  ana- 
lyzing palladium,  for  he  failed  in  every  attempt  with 
tliat  view.  It  was  by  combining  platina  and  mercury 
in  certain  proportions,  that  he  corapoled  a  fuliilance 
which  he  confidered  as  exaftly  fimilar  in  all  its  pro- 
perties to  palladiirai.  The  procefs  by  which  he  fuc- 
ceeded  iu  forming  palladium,  or  a  fubllance  exaiflly  fi- 
milar, was  by  dillolving  ico  grains  of  platina  in  nitro- 
rauriatic  acid,  and  then  adding  200  grains  of  red  oxide 
of  merctu-y.  This  being  infutlicicnt  to  faturate  the  ex- 
cefs  of  acid,  more  was  added  till  it  cealed  to  be  dif- 
^>lved.  A  quantity  of  green  fulphate  of  iron  vvas  then 
poured  into  a  long-necked  matrafs,  to  ^vhich  the  mix- 
ed iolution  of  platina  and  mercury  was  added,  and  tlie 
,  whole  placed  upon  a  fand  bath.      In  lefs  than  half  an 

hour,  a  precipitate  formed,  and  the  infide  of  the  ma- 
trafs was  lined  with  a  thin  metallic  coat.  The  liquor 
xvas  paffed  through  a  filter,  and  the  precipitate,  after 
being  digelled  v.ith  muriatic  acid,  was  well  wa(hed 
and  dried.  The  whole  quantity  collefted  amounted 
to  276  grains,  which  were  compoied  of  92  of  platina, 
and  1 84  of  mercury.  It  was  in  the  form  of  a  fine 
powder,  with  a  metallic  lullre.  It  was  put  into  a 
charcoal  crucible,  and  fufed  into  a  button.  The  fpe- 
clfic  gravity  was  11.2.  It  was  entirely  foluble  in  ni- 
tric acid,  eafily  fuled  by  fulphur,  and  precipitated  by 
green  fulphate  of  iron  ;  thus  exhibiting  all  the  proper- 
ties of  palladium,  whiclt  Mr  Chenevix  concludes,  is 
compofed  of  two  parts  of  mercury,  and  one  of  pla- 
tina. 
Specific  3-  O"^  °^  '■^^  moti  fingular  circiuuflauces  ivith  re- 

jravity  re-  g.ard  to  this  alloy,  if  fuch  it  can  be  called,  is  its  fpeci- 
naikable.  fie  gravity,  which  is  not  only  far  below  the  mean  of  the 
fpecific  gravity  of  the  two  metals,  but  confiderably  infe- 
rior to  either  of  its  elements.  The  fpecific  gravity  of  pla- 
tina is  22,  according  to  fome  greater,  and  that  of 
mercury  is  nearly  14,  and  yet  the  fpecific  gravity  of 
the  coiopound  is  only  10.972,  little  more  than  the 
lialf  by  calculation.  But  although  we  have  no  rea- 
fon  to  doubt  the  accuracy  and  prccifion  of  Mr  Chene- 
vi.v's  experiments,  and  although  we  are  little  difpoftJ 
Ip  place  any  confidence  in  the  alTertion  of  the  unknown 
difcoverer  of  this  fubftance,  from  the  extraordinary 
circumilances  under  which  it  has  been  announced,  yet 
we  do, not  confider  the  refult  of  thefe  experiments  fully 
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fatisfacTlory,    in    proving    palladium  to  be  an  alloy  of  i'al'»<l'im, 
platina  and  mercury  (k).      Every   attempt  which   Mr  ,     "'^' 
Chenevix  made  to  analyze  this  fuppofed  new  metal,  fail- 
ed.    It  is  true,  he  was  equally  unfuccefsful  in  decompo- 
Cng  the  alloy  of  platina  and  mt- rcui"y  which  he  had  form- 
ed, and  which  refcmbled  palladium  in  moft  of  its  pro- 
perties which  were  compared.       The    attempts  which  His  cxpcri- 
have  been  made  to  repeat  the  experiments  ot   Mr  Che-  ncnts  not 
ne\'lx,  have  not  fucceeded.     No  other  chemift  has  yet  J"i>'  "J"" 
been  able  to  form  the  compound  of  platina  and  mei>  ^       ' ' 
cury,    which    polTeffes    the    properties  of  palladium  *.  •  '*''• 
Till,  therefore,  Mr  Chenevix  Ihall  have  extended  his  '^''""f- 
refearches  concerning  this  alloy,  or  till    it  Ih^ll  liave  '  I^' "" 
been  examined  by  fome  other  chemiil,  we  mull  remain 
in  (ufpenle  with  regard  to  its  nature. 

4.  Two  other  metals    have    been   juft  announced. j^j^jjufn. 
They  were  difcovered  in  crude  platina  by   Mr   Ten- 
nant,  in  analyzing  the    black    powder  which  remains 

after  diilblving  plathia.  To  the  firil  of  thele  metals 
Mr  Tennant  has  given  the  name  of  triJium,  from  the 
various  colours  it  alTumes  in  folution.  It  potTeffes  the 
following  properties.  It  is  foluble  in  all  the  acids, 
but  leis  foluble  in  muriatic  acid,  with  wliich  it  forms 
oftahedral  cryftals.  The  folution  with  much  oxygen 
is  deep  red  ;  with  a  fmaUer  proportion,  green  or  deep 
blue.  It  is  partially  precipitated  by  the  alkalies,  and 
by  all  the  metals  except  gold  and  platina.  Infufien 
of  galls  and  pruiTiate  of  potafh  deprive  this  folution  of 
Its  colour,  but  without  any  precipitate  ;  thus  affording 
an  eafy  teft  of  its  prefence.'  The  "oxide,  therefore, 
lofes  its  oxygen  by  water  alone.  When  combined 
^vith  gold  or  filver,  it  cannot  be  feparated  by  the 
ufual  procefs  of  refining  thefe  metals.  The  fame  fub- 
ftance was  examined  by  Defcollils  and  Vauquelin,  and 
the  properties  which  they  afcribe  to  this  metal  are  the 
following.  I.  It  reddens  the  precipitates  of  platina 
made  by  muriate  of  ammonia.  2.  It  is  foluble  in  mu- 
riatic acid.  3.  It  is  precipitated  by  the  infufion  of 
galls  and  prufTiate  of  potafli. 

5.  The  other  new  metal  Is  obtained  by  heating  the  ofmium. 
black    powder  with    pure  alkali    in  a  filver  crucible. 

The  oxide  of  this  metal  combines  with  the  alkali, 
and  may  be  expelled  by  an  acid,  and  obtained  by  di- 
ftillation,  being  very  volatile.  It  does  not  redden  ve- 
getable blues,  but  ftains  the  Odn  of  a  deep  red  or 
black.  The  oxide  in  folution  with  w'ater  has  no  co- 
lour ;  but  by  combining  with  alkali  or  lime,  becomes 
yellow.  With  the  infufion  of  nut-galls  it  gives  a  ve- 
ry  vivid  blue  colour.  It  is  precipitated  by  all  the 
metals  excepting  gold  and  platina.  An  amalgam  may 
be  formed  with  mercury,  by  agitating  it  with  the 
aqueous  folution  of  this  oxide.  When  this  amalgam 
is  heated,  the  mercury  Is  driven  off,  and  the  pure 
metal  remains  behind  in  the  Hate  of  black  powder. 
To  this  metal  Mr  Tennant  has  given  the  name  of 
ofmium,  on  account   of   the  ftrong    fmell    of  the   ox- 

Such  Is  the  account  of  thefe  metals  which  we  have  Jour,  viii.- 
received.     Should  a  fuller  detail  reach  us  in  time,  we  I'-  "8,  &. 
4  T  2  Ihall  "=• 


(k)  Fourcroy  and  Vauquelin  have  thrown  out  a  conjefture  that  palladium  is  probably  an  alloy  of  pla, 
tiiia  and  a  new  metal  difcovered  in  crude  platina  by  Collet-Defcollils  and  Mr  Tennant.  yinn.  <fe  C/tim. 
xlvlii.  185. 
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fliall  not  fail  to  lay  it  before  our  readers,  either  in  an 
appendix  to  this  treatife,  or  under  the  names  of  the 
metals  themfelves,  in  the  order  of  the  alphabet,  in  the 
courfe  of  the  work. 

Chap.  XV.  Of  the  ATMOSPHERE. 

The  atmofphcre  is  that  invifible  elaflic  fluid  which 
furrounds  the  earth.  Its  phyiical  properties,  fuch  as 
denfity,  elafticity,  and  preffure,  have  been  long  known  ; 
but  its  compolition  and  conltituent  parts  mull  be  rank- 
ed among  the  difcoveries  of  modern  chemillry.  In 
the  prefent  chapter,  we  propofe  only  to  take  a  (hort 
■view  of  the  nature,  conilitution,  and  changes  of  the 
atniofphere,  referving  the  full  difcuflion  of  the  latter 
to  meteorology,  to  which  it  properly  belongs. 

Sect.  I.  Of  the  Component  Farts  of  ihe  j^tuospwere. 

1.  The  air  of  the  atmofphere  was  confidered  by  the 
ancients  as  one  of  the  four  elements  of  which  all  bo- 
dies are  compofed.  The  fame  opinion  was  held  by 
all  philofophers,  previous  to  the  difcoveries  of  modern 
chemillry.  It  was  univerfally  admitted  to  be  a  funple 
homogeneous  fubllance,  till  by  the  difcovery  of  oxy- 
gen gas  by  Dr  Prieltley,  and  that  of  azotic  gas  by 
Scheele,  it  was  fully  demonftrated  that  thefe  two 
fubftances  are  the  chief  ingredients  in  atmofpheric 
air. 

2.  This  compound  polTefles  all  the  phyfical  properties 
of  the  different  kinds  of  air  which  we  have  hitherto 
examined.  It  is  invilible,  elallic,  and  may  be  inde- 
finitely expanded  and  comprefled.  The  fpccific  gravi- 
ty of  atmolpheric  air  is  o.ooi  2,  or  it  is  816  times  light- 
er than  water.  A  hundred  cubic  inches  weigh  3 1 
grains  troy  ;  but  in  confequence  of  the  elalticity  of  the 
air,  the  abfolute  weight  and  the  denfity  mull  vary  with 
the  temperature  and  preffure.  The  cftimation  which 
we  have  here  given,  is  taken  at  the  ordinary  tempera- 
luie  of  the  atmofphere,  between  50°  and  60°,  and  when 
the  barometer,  which  indicates  the  preffure,  ftands  at 
30  inches.  The  denfity  muft  vary  by  diminilhing,  ac- 
cording to  the  height  above  the  furface  of  the  earth. 
The  experiments  of  naturalifts,  whofe  attention  has 
been  particularly  dire£led  to  this  fubjeft,  have  ftiewa 
that  the  diminution  of  denfity  is  in  the  ratio  of  the 
comprelfion,  and  therefore,  that  the  increafe  of  denfity 
is  in  geometrical  progreflion,  while  the  heights  increafe 
in  arithmetical  progrelfion. 

3.  After  the  difcovery  of  the  compofition  of  atmo- 
fpheric air,  it  became  an  objeil  with  philofophers  to  de- 

"termine  the  proportions  of  its  component  parts.  It 
was  obferved  by  Prieflley  and  Scheele,  and  other  phi- 
lofophers who  ^vere  occupied  in  the  prolecution  of 
their  difcoveries,  that  a  certain  portion  of  a  given  quan- 
tity of  atmofpheric  air  only  was  abforbed  during  the 
proceffes  of  combuftion  and  refplration.  It  was  ob- 
ferved too,  that  certain  fubftances  combined  with  the 
portion  of  atmofpheric  air  which  difappeared  during 
thefe  proceffes,  and  that  the  lame  quantity  of  atmo- 
fpheric air  fuffered  no  farther  diminution,  whatever 
length  of  time  it  was  expofed  to  the  aifUon  of  thefe 
fubftances.  The  portion  of  the  air  abforbed  is  the  oxy- 
gen gas,  and  on  this  principle  is  founded  the  conftruc- 
tlon  of  thofe  iiiftruments  which  have  been  deuoniinated 


the  Atmo- 
fphrrc. 


eudiometers,  becaufe  they  are  employed  to  meafure  the  Oimpofieot 
purity  of  a  given  portion  of  air,  by  afcertaining  the  **'"*  "^ 
quantity  of  oxygen  gas  which  it  contains.  Different 
eudiometers  have  been  propofed  for  this  purpofe,  but 
all  depending  on  the  fame  principle,  namely,  the  ab- 
ftraclion  of  oxygen  gas  from  a  given  quantity  of  air. 
The  reader  will  probably  recolleft  the  effefts  which 
take  place  by  mixing  together  nitrous  gas  and  the  air 
of  the  atmofphere,  or  oxygen  gas.  When  thefe  gafes 
come  into  contact,  red  fumes  are  produced ;  the 
atmofpheric  air  is  partially  diminilhed  ;  but  the 
oxygen  gas  entirely  difappears.  This  is  owing  to 
the  combination  of  the  nitrous  gas  mth  the  oxygen 
gas,  forming  nitric  acid,  which,  if  the  experiment  be 
made  over  water,  is  abforbed  ;  thus  diminilhing  the 
bulk  of  the  air  by  the  quantity  of  oxygen  gas  abftrac- 
ted.  This  is  the  principle  of  the  firft  eudiometer,  which 
was  propofed  by  Di  Prieftley  j  but  it  has  been  found 
that  the  refults  and  experiments  ivith  this  kind  of 
eudiometer  are  far  from  being  uniform  and  conftant. 
It  is  fubjeift  to  variation  from  the  difference  of  purity 
ot  the  nitrous  gas  employed,  the  water  over  which  the 
experiment  is  made,  and  even  the  fonn  and  conftruc- 
tion  of  the  apparatus.  The  variations  in  the  refults  of 
different  experiments  by  different  pliilofophers,  are 
from  22.  to  30.  of  oxygen  gas  in  100  parts  of  atmofphe- 
ric air. 

Scheele  propofed  a  different  eudiometer.  A  mix- 
ture of  iron  filings  and  fulphur  formed  into  a  parte  with 
water,  abforbs  the  whole  of  the  oxygen  gas  of  any 
given  portion  of  atmofpheric  air.  The  diminution  of 
bulk  of  a  portion  of  air,  expofed  to  the  atlion  of  this 
fubftance,  therefore,  indicates  the  proportion  of  oxygen 
gas  which  it  contains ;  but  this  abforption  goes  on 
ilowlv,  and  is  therefore  an  objedlion  to  this  mode  of  af- 
certaining the  proportions  of  atmofpheric  air.  This 
objection  has  been  removed  by  an  improvement  of  this 
eudiometer,  in  which  hydrcgenated  fulphuret  of  potafli 
or  lime  is  fubftituted  for  the  iron  filings  and  fulphur. 
This  is  prepared  by  boiling  together  fulphur  and  lime 
water,  or  a  folution  of  potalh  in  water.  By  the  uie  of 
this  fulphuret,  the  abforption  takes  place  in  a  few  mi- 
nutes. A  given  portion  of  air  is  agitated  in  a  bottle 
with  this  fulphuret,  taking  care  to  exclude  the  exter- 
nal air  with  a  ground  ftopper.  The  diminution  of  the 
bulk  of  this  quantity  of  atmofpheric  air  fliews  the  pro- 
portion of  oxygen  gas  which  it  contained. 

Volta  propofed  to  explode  a  given  portion  of  atmo- 
fpheric air  with  hydrogen  gas,  by  means  of  the  eleftric 
fpark.  The  hydrogen  and  oxygen  combine  together 
and  form  water ;  and  the  diminution  of  the  bulk  of  the 
airs  employed  is  in  proportion  to  the  quantity  of  water 
formed.  But  to  this  method  of  afcertaining  the  quantity 
of  oxygen  gas  in  a  given  portion  of  atmofpheric  air,  it 
has  been  objefled,  that  the  proportion  of  hydrogen  gas 
requires  to  be  accurately  adiufted  ;  for  if  it  exceed,  the' 
fuperabundant  quantity  increafes  the  bulk  of  the  re- 
maining air ;  and,  if  the  proportion  be  too  fmall,  the 
oxygen  and  azote  will  form  nitric  acid  by  the  aftion  oi 
eledricity,  and  thus  the  refiduary  quantity  of  air  will 
be  too  much  diminilhed. 

When  phofphorus  is  expofed  to  the  air,  it  abforbs  the 
oxygen    readily,    and    is    converted    into  phofphorous 
acid.     This,  which  was  firft  propofed  by  Achard,  has 
been  improved  by  Berthollet,  for  the  purpofes  of  a  eu- 
diometer. 
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Component  diometer.  A  given  portion  of  air  is  expofed  to  the  ac- 
Part!.  of  jjmj  pf  pliofpliorus,  in  a  veflel  over  water ;  when  the  ab- 
fohere    '  ^orption  has  ceafed,  the  remaining  air  is  meafured,  the 

I.      ^      .1  diminution  of  which  indicates  the  quantity  of  oxygen 
gas  which  it  contained. 

Mr  Davy  has  propofed  the  green  fulphate  or  muri- 
ate of  iron  diifolved  in  water,  impregnated  with  nitrous 
gas.  Tliis  foUition  is  prepared  by  tranfmittiiig  nitrous 
gas  through  green  muriate  or  fulphate  of  iron  diffolved 
to  faturation  in  water.  All  the  apparatus  neceflary  is 
a  fmall  graduated  tube,  having  its  capacity  divided  in- 
to 100  parts,  and  greateil;  at  the  open  end,  and  a  vef- 
fcl  for  containing  the  fluid.  The  tube  is  filled  with 
the  air  to  be  examined,  and  then  introduced  into  the 
the  folution.  To  promote  the  abforption,  it  is  gently 
moved  from  a  perpendicuhir  to  a  horizontal  poiition. 
In  a  few  minutes  the  experiment  is  completed,  and  the 
whole  of  the  oxygen  condenlcd  by  the  nitrous  gas  in 
the  folution,  in  the  form  of  nitric  acid.  But  in  this 
procefs  it  is  neceflary  to  obferve  the  period  at  which 
the  diminution  Hops,  for  after  this  the  volume  of  refi- 
dual  gas  is  increafed  by  the  decompofition  of  the  nitric 
acid,  by  means  of  the  green  oxide  of  iron*. 

From  a  number  of  comparative  experiments  made  by 
Mr  Davy,  with  different  eudiometers,  and  from  other 
e.\periments  on  air  in  different  places,  and  coUefted 
under  different  clrcumftances,  it  appears,  that  the  com- 
ponent parts  of  atmofpheric  air  are  ahvays  nearly  the 
fame.  Thefe  proportions  are  from  .21  to. 22  of  oxy- 
gen gas,  and  from  .78  to  .79  of  azotic  gas.  The  con- 
ftituent  parts,  therefore,  of  atmofpheric  air  by  bulk 
may  be  taken  at 
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But  in  eflimating  the  proportions  of  given  bulks  of 
atmofpheric  air,  it  is  neceffary,  as  we  have  already 
hinted,  to  take  into  account  the  denfity  and  tem- 
perature,   otherwife    very  great    anomalies    mull  hap- 

2160  ^    j(  ;j  univerfally  admitted,  that  water  exifts  in  the 

atmofphere  ;  but  philofophers  are  greatly  divided  with 
regard  to  the  quantity  of  water,  and  the  (late  in  ivhich 
it  exifts  in  the  air.  To  afcertain  the  quantity  of  wa- 
ter, inftruments  called  hygrometers,  or  meafurers  of  71101- 
Jlure,  have  been  contrived  ;  the  quantity  of  which  is 
indicated  by  certain  changes  which  take  place  by  its 
abforption ;  but  none  of  thefe  inllruments  that  have 
yet  been  invented  are  fufceptlble  of  great  accuracy, 
and  perhaps  to  this  is  owing  the  very  different  refults 
in  eftimating  the  quantity  of  water  in  the  atmofphere. 
There  .is  alfo  a  very  great  difference  of  opinion 
whether  this  water  exifts  in  the  atmofphere  in  the  ftate 
of  water,  or  ivhether  it  has  been  converted  into  va- 
pour.'    According   to    the  firft  opinion,    the    water  is 

2iSi  held  in  folution  by  the  air,  and  the  quantity  increafes 
In  the  ftate  as  the  temperature  of  the  air  is  increafed.  But  accord- 
if  vapour.  Jng  xa  others,  the  water  of  the  atmofphere  is  in  the 
ftate  of  vapour.  According  to  the  experiments  of 
naturalifts,  the  quantity  of  water  in  the  atmofphere 
varies  in  different  climates,  and  at  different  fealbns  of 
the  year,  from  -^  to  j-l^  pMt  of  the  weight  of  tlie  at- 
mofphere, 


5.  When  lime-water,  or  an  alkaline  folution,  is  ex-    Conftitn- 
pofed  to  the  air,  it    is  foon    covered    with  a  cruft  or     "°"  °'^ 
pellicle.     This  is  owing  to  the  abforption  of  carbonic     f,,i,tre 
acid,  and  the  converfion  of  the  alkali  or  lime  to  the'—    ^       1 
Hate    of    carbonate.       This    fliews   that  carbonic  acid       2162 
gas  exifts  in  the  atmofphere.     This  gas  has  been  found  ^^'1'""'*^ 
not  only  on  the  furface  of  the  earth,  where  the  denfity^'     ^"'' 
of  the  atmofphere  is  greateft,  but  alfo  on   the  tops  of 
fomc  of  the  highcll  mountains.     The  quantity  of  car- 
bonic acid  gas  in  the   atmofphere  is  fuppofed  to  vary 
from  .01  to  .005  part. 

Sect.  II.  Of  tlie  Constitution  of  the  Atmosvherv.. 

2163 

1.  The  component  parts  of  the  atmofphere  are,  Different 
azotic  gas,  oxygen  gas,  water,  and  carbonic  acid  ga,-.  "P""0"5- 
Here   a  quellion  has  arilcn  among  philofophers,  whether 

thefe  parts  are  chemically  combined,  or  merely  form  a 
mechanical  mixture.  According  to  one  fet  of  philo- 
fophers, the  oxygen  and  azotic  gafes  of  the  atmofphere 
are  in  chemical  union,  becaufe  their  proportions  are 
abvays  found  to  be  uniform  and  conftant,  which  it  is 
fuppofed  could  not  be  the  cafe  from  the  inequality  of 
the  caufes  afting  in  diminiftiing  the  quantity  of  oxygen 
gas,  by  the  different  proceffes  of  combullion  and  re- 
Ipiration,  which  are  going  on  in  the  furface  of  the 
earth,  if  the  component  parts  of  the  air  were  not  in       '"^4 

chemical    combination.       The    air  of   the    atmofphere  ".'^  "^™'- 
.     .      „  .  ,  ..  _  .  ,._  J^p         oal  union. 

too,  It  is  laid,  poileiles  properties    very  dilierent  irom 

the    artificial  mixture  of  its    component  parts.      The 
proceffes    of  combuftion  and  refpiration  continue  for  a 
greater  length  of  time  in  the  latter,  becaufe  it  parts 
with  a  greater  proportion  of  its  oxygen,  and  for  the 
fame  reafon  it  is  more  diminiftied  by  nitrous  gas.      Ac- 
cording to  others,  the  air  of  the  atmofphere  is  rnerely 
a  mechanical  mixture.      This  opinion   is  fupported  by 
Mr  Dalton,  in  fome  ingenious  fpeculations  on  the  con- 
ftitution   of   mixed    gas,  and    particularly    of  the    at-       ^j^ 
mofphere.      The  principle  on  which   Mr  Dalton's  hy-Mechaiii. 
pothefis  is  founded  is,  that   the   particles  of  homogene-  ca!  mix- 
ous  elaftic   fluids   only   mutually  aft  upon  each  other,'""- 
and  that  the  particles  of  an  elaftic  fluid  of  one  kind  are 
neither    attrafled   nor   repelled  by   the   particles  of  an 
elaftic  fluid  of  a  different  kind,  when  they  are  mixed 
together.      According  to  this  hypothefis,  therefore,  the 
particles  of  the  oxygen  gas  of  the  atmofphere  mutually 
adl  on  each  other,  or  are  only  attrafted  and  repelled  by  ,  , 
thofe  of  their  own  kind  *. 

2.  A  difference  of  opinion  alfo  prevails:,  whether  thejvfj„,.  yol.v, 
vapour  of  water,  as  it  e.xifts  in  the  atmofphere,  be  mere- 
ly a  mechanical  mixture,  or  chemically  combined.  The 

former  opinion  is  alfo  fupported  by  Mr  Dalton,  upon  the 
principle  that  .all  gafes  mixed  with  vapour,  expand  in  a 
proportional  degree  to  the  elafticity  of  the  vapour  in 
that  temperature. 

Sf.CT.  Ill:    Of  the  CuANGSi  of  tht  ATMOStnlKE. 

I.  The  changes  which  are  produced  in  the  fitmo-Xtmpera- 
fphere  by  heat  and  cold,  are  too  obvious  to  efcape  ob-turr. 
fervation  ;  but  it  was  not  till  the  invention  of  the 
thermometer  that  thefe  changes  could  be  obferred  and 
marked  with  any  degree  of  accuracy  ;  and  even  after 
the  invention  and  improvement  of  this  inftrument,  it 
was  long  before  any  fcieatiiic  application  was  made  of 
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the  changes  of  the  temperature  which  it  indicated 
The  variable  temperature  of  the  fame  day,  the  great 
difference  between  midnight  and  midday,  and  the  ftill 
greater  difference  between  the  heat  oi  luramer  and  the 
cold  of  winter,  feem  to  hold  out  a  number  of  infulated 
fads,  without  referablance  or  connexion,  and  incapa- 
ble of  being  arranged  under  any  general  law.  But 
more  comprchenfive  views,  and  more  extended  obl'ev- 
vations,  have  not  only  Ihewn  the  poflibility  of  eftablifli- 
ing  a  general  principle,  but  have  enabled  philofophers 
to  arrange  and  claflify  phenomena  which  were  other- 
wife  feemingly  unconnected. 

2.  The  great  fource  of  heat  is  the  fun.  This  is 
fully  demonllrated  by  the  increale  of  temperature  be- 
ing in  proportion  to  the  duration  and  greater  or  lefs 
obliquity  of  the  fun's  rays.  It  has  been  imagined  that 
the  earth  is  heated  by  central  fires  :  but  this  opinion 
feems  to  be  fully  difproved,  by  obferving  that  the  tem- 
perature depends  invariably  on  the  abfence  or  prefence 
of  the  fun  ;  that  this  temperature  is  diminiihcd,  at  leall 
to  a  certain  extent,  by  going  deeper  into  the  enrlh  ; 
and  that  the  cold  is  greateft  in  places  moll  diilant  from 
the  fun's  raysj  fo  that  the  temperature  which  is  moft 
uniform  within  the  tropics,  diminiihes,  other  tilings  be- 
ing equal,  in  proportion  to  the  dillance  from  the  equa- 
tor towards  the  poles. 

3.  In  confidering  the  difference  of  temperature 
which  is  obferved  in  different  places.  It  became  an  ob- 
je61  with  philofopliers  to  dllcover  fome  fixed  points, 
from  ^vhich  the  whole  amount  of  the  changes  for  any 
given  period—coidd  be  afcertained.  This  was  firll 
thought  of  by  Mayer,  who  propofed  the  method  ufed 
by  allronomers,  of  finding  the  mean  of  certain  large 
periods,  as  for  years  and  months  j  and  he  made  the 
difcovery  by  which  the  mean  annual  temperature  of 
two  latitudes  beuig  known,  the  mean  annual  tempera- 
ture for  every  other  degree  of  latitude  may  be  alfo 
found.  The  application  of  this  rule  has  been  greatly 
improved  and  extended  by  Mr  Kirwan,  and  upon  this 
principle  he  conilrutled  tables  which  exhibit  the  mean 
annual  temperature  for  all  degrees  of  latitude  from  the 
equator  to  the  poles.  Thefe  tables  ivere  conffrufted 
by  finding  from  obfervation  the  temperature  of  what 
he  calls  a  ftandard  fituation,  that  is,  a  place  lefs  liable 
to  be  affefted  by  adventitious  caufes,  but  where  the 
caufe  of  temperature,  or  the  communication  of  heat 
from  the  fource,  was  moll  uniform  and  conftant  ;  and 
having  difcovered  this  flandard  fituation,  to  compare 
the  temperature  of  every  other  fituation  with  it.  The 
lapd,  Mr  Kirwan  thought,  owing  to  the  operation  of 
caufes  which  occafion  variations  lefs  cafily  appreciable, 
would  not  afford  refults  fufficiently  uniform.  Tliis 
fituation,  he  then  concluded,  was  to  be  fought  for  on 
the  water;  and  that  part  of  the  ocean  which  he  chofe, 
tvas  the  immenfe  tracl  of  water  which  includes  that 
part  of  the  Atlantic  lying  between  the  80°  of  north 
latitude,  and  the  45°  of  fouth  latitude,  extended  wetl- 
ward  as  far  as  the  gulf  flream,  and  to  within  a  few 
leagues  of  the  coaft  of  America  ;  and  all  that  part  of 
the  Pacific  occean  reaching  from  the  45°  north  latitude 
to  the  40°  fouth  latitude,  and  from  the  20°  to  the  275° 
of  longitude  eaft  from  London.  This  includes  the 
greater  part  of  the  furface  of  the  globe.  But  for  the 
saethod  of  conftruftlng  thefe  tables,  and  for  the  tables 


tliemfelvcs,  we  refer  our  readers  to  the  article  MfiTK-  Changes 
OROI.OGY,  where  they  will  be  inferted.  of  the  At. 

The  difference  of  temperature,  it  may  be  obferved,'""'     •^'' 
within  10"  of  the  equator  and  within  the   fame  dillance  * 

from  the  poles,  is  very  Imall  ;  and  the  variation  of  tem- 
rature  for  different  years  within  the  fame  fpace,  is  alfo 
found  to  be  very  little  :  but  as  the  dillance  increalcs 
from  the  equator  towards  the  poles,  the  difference  of 


temperature    is 


greater.       In    latitudes    under 


Icarcely  ever  freezes,  excepting  in  very  elevated  lltua- 
tions,  and  it  fcarcely  ever  hails  in  latitudes  higher 
than  60".  In  places  near  the  fca,  between  the  lati- 
tudes of  35°  and  60°,  it  generally  thaws  when  the  fun's 
altitude  is  40°,  and  leldom  begins  to  freeze  till  the  me- 
•■idian  altitude  be  below  40°.  ^i-jo 

4.  Mr  Kirwan  has  alio  conftrudled  tables  to  mark  Monthly. 
the  mean  monthly  temperature.  In  every  latitude  the 
mean  temperature  of  the  month  ol  April  approaches 
nearly  to  the  mean  annual  heat  of  that  latitude.  And 
from  this  analogy  he  proceeded,  luppoling  that  the  tem- 
perature is  always  regulated  by  the  diredt  aftion  of  the 
lolar  rays,  unconnedled  with  the  other  circumftances 
which  occafion  confiderable  variations.  Taking  all 
thefe  into  tlie  account,  and  endeavouring  to  reduce  them 
'to  LlviA  calculation,  he  found  it  iinptaflicable  ;  and 
therefore  he  conllrufted  hia  tables,  partly  from  principle, 
and  partly  from  the  bell  obfervations  he  could  procure 
from  fca  journals,  and  fimilar  fources  of  information. 
The  mean  monthly  temperature  in  thefe  tables  alio  re- 
fers to  the  ftandard  ocean. 

The  coldell  iveather  alfo  prevails  about  the  middle  of  Ooldeit 
January  in  all  climates,  and  the  warmell  in  July  ;  but  feafon. 
if   it    depended    Immediately    on   the   fun's   heat,     the 
greatell  heat  Ihould  prevail  in   the  latter  end  of  June,  ,y  *'"*«. 
and  the   greatell  cold  in  the  latter  end  of  December. 
But   as  the  earth  requires  a  confiderable  time   to  ab- 
forb  heat,  fo  alfo  it  is  fome  time  before  what  has  betti 
abforbed  is  given  out.     All  thefe  obfervations  and  cal- 
culations  refer  to  the   furface  of  the  ocean,  whic^l  is 
lefs  fubjeft  to  variation   from  caufes,   the  influence  of 
which  could  not  be  afcertained  with  precifion. 

6.  But  as  the  earth  Is  the  chief  fource  of  heat  in,.,  ^'^■', 
the  atmofphere  that  furrounds  it,  the  temperature  muff],(.jmi,g 
decreafe  with  the  elevation  above  the  earth,  and  inatmo-| 
the  highell  regions  of  the  atmofphere,  where  the  air'p''«re, 
is  perfectly  free  from  clouds,  the  greateft  cold  mull 
prevail.  Hence,  in  confequence  of  this  elevation 
above  the  level  of  the  ocean,  the  higheft  mountains, 
even  under  the  equator,  ai£  covered  with  perpetual 
fnow.  Mr  Eouguer  found  the  cold  on  the  top  of 
Plnchinca  in  South  America,  immediately  under  the 
line,  to  vary  from  7°  to  9*  below  the  freezing  point 
every  morning  before  funrife,  and  hence  at  a  certain 
height,  which  varies  in  almoil  every  latitude,  it  con- 
ftantly  freezes  at  night  In  every  feafon ;  although  in 
fome  latitudes,  in  the  warmer  climates,  'it  thaws  next 
day.  This  height  he  calls  the  lower  terra  of  oongc; 
lation,  and  he  places  it  at  the  height  of  i  i;,577  feet  be- 
tween the  tropics.  In  latitude  28°  he  thinks.lt  fliould 
commence  in  fummer  at  the  height  of  13,440  feet 
above  the  level  of  the  fea.  But<it  Hill  greater  lieights 
it  never  freezes  at  all,  becaufe  the  vapours  do  not  af- 
cend  fo  high.  This  height  M.  Bouguer  denominates 
the  u/'/>er  term  of  congelation  i  and   immediately  under 
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the  equator  he  fixes  it  at  280:0  feet.  As  the  weather 
is  not  fubjeil  to  great  vari;itionJ  under  the  equator, 
,  tlie  height  of  botli  thefe  tcnns  is  nearly  con- 
ftant :  but  in  other  latitudes  this  height  is  variable, 
both  in  fummer  and  winter,  m  proportion  to  the  de- 
gree of  heat  which. prevails  j  and  as  there  is  a  mean 
annual  temperature  peculiar  to  each  latitude,  fo  is 
there  a  mean  height  for  each  of  thefe  terms  peculiar 
to  each  latitude.  By  taking  the  differences  be- 
tween the  mean  temperatures  of  every  latitude,  and 
the  point  of  congelation,  it  will  appear  that  whatever 
proportion  the  difterence  under  the  equator  bears  to 
the  height  of  either  of  thefe  terms,  the  fame  proportion 
^vill  the  difference  peculiar  to  every  other  latitude  bear 
to  their  height. 

7.  But  ihert  is  not  the  fame  uniformity  or  capacity 
in  air,  land,  and  water,  for  receiving  and  returning 
heat.  Hence  arife  very  confiderable  deviations  in  the 
temperature  of  places,  as  they  are  inore  or  Icfs  connec- 
ted with  thefe  bodies.  Air,  when  it  is  perfectly  tranf- 
parent,  receives  very  little  heat  "from  the  rays  of  the 
fun  as  they  pafs  through  it.  Air  which  is  over  feas  or 
large  trails  of  water,  is  generally  many  degrees  warm- 
er in  winter,  and  colder  in  fummer,  than  air  which  is 
iacumbent  on  land,  becaufe  the  land  receives  the  heat 
much  more  readily  than  the  water ;  in  general  the  air 
participates  of  the  temperature  of  thole  (ubftances  with 
which  it  is  in  contaft.  Land,  if  dry,  receives  heat 
rapidly,  but  tranlmits  or  condu6ls  it  to  great  depths 
very  lloivly  ;  but  water  receives  it  more  iloivly,  and 
diffufes  it  more  rapidly.  From  experiments  made  by 
Dr  Hales,  it  appears  that  the  earth  is  much  heated 
diuring  the  fummer,  but  that  this  heat  defcends  very 
flowly,  great  part  of  it  being  communicated  to  the  air  ; 
that  during  winter,  the  earth  gives  out  to  the  air  the 
heat  it  had  received  during  the  fummer,  and  that  wet 
fummers  rauil  be  fucreeded  by  cold  winters,  becaufe 
the  heat  is  carried  off  by  the  greater  proportion  of  eva- 
poration during  the  wet  feafon.  At  the  depth  of  80 
or  go  feet  below  the  furface  of  the  earth,  the  tempera- 
ture is  found  to  vary  very  little,  and  it  generally  ap- 
proaches to  the  mean  annual  heat.  The  temperature 
of  the  cave  at  the  obfervatory  of  Paris,  which  is  90 
feet  below  the  pavement,  is  about  53.5°.  The  great- 
efl  variation  which  has  been  obferved,  does  net  e.vceed 
half  a  degree,  and  this  only  happens  in  very  cold 
years.  Hence,  too,  the  temperature  of  fprings  is  al- 
moft  uniformly  the  fame  throughout  the  year,  and  cor- 
refponds  with  the  mean  annual  temperature  of  the  cli- 
mate. 

8.  There  i?  not  only  a  confiderable  difference  in  the 
temperature  of  land  and  water  •,  but  this  variation  alfo 
holds  with  regard  to  the  land  itfelf,  according  as  it 
is  elevated  above  the  furface,  and  according  to  the  na- 
ture of  the  furface,  ^vhether  it  is  covered  with  vege- 
tables, or  only  e-vhibits  bare  rocks,  or  Iferlle  land.  A 
confiderable  deviation  alfo  is  obferved  to  take  place, 
In  proportion  to  the  diflance  from  the  ocean.  All 
thefe  caufes,  however,  are  greatly  modified  by  the  re- 
lative fituatlon  of  places  with  regard  to  feas  and  oceans, 
mountainous  regions,  and  extenfive  trafls  of  level 
country  covered  with  thick  forefts,  or  improved  by 
cultivation.  Thefe  caufes  too  are  modified  by  parti- 
cular winds,  which  produce  confiderable  deviations,  as 


they  proceed  from  the  ocean,  from  low,  flat  countrle.*;,    Changes 
or  elevated  regions.  "'  'f'h'^*" 

9.   Another  remarkable  change  to  which  tlie  atmo-         ^     „'■ 
fphere  is  fubjeft,  is  the  difference  of  its  weight  or  prel-  , 

fure.  The  air,  like  all  other  matter,  is  influenced  by  pfeflufe. 
the  law  of  gravitation,  by  which  it  prefl'es  with  a  cer- 
tain force  on  the  furface  of  the  earth.  It  has  been 
found  that  the  mealure  of  this  force  Is  nearly  equal  to 
151b.  on  every  fquarc  inch.  The  variations  whicii 
take  place  in  the  atmofphere  are  mcafured  by  the  baro- 
meter. The  mercury  in  the  barometrical  tube  is  fan- 
ported  by  a  column  of  air  of  an  equal  bale,  and  fincc 
this  column  of  air  and  the  mercury  in  the  tube  mutual- 
ly balance  each  other,  it  follo\vs  that  they  arc  of  the 
lame  ^veight,  and  therefore  the  barometer  may  be  em- 
ployed as  a  mcafurer  of  the  weight  or  prelVure  of  the 
air. 

.2  17'* 

iO.  The  firlf  general  feft  with  regard  to  the  weight  xhe  fame 
of  the  atmofphere  is,  that  in  all  places  at  the  level  of  at  the  Irvr! 
the  fea,  the  barometer  Hands  nearly  at  the  fame  point,  of  tlie  fca 
and  the  mean  height  is  about  30  inches.  But  as  the 
elevation  Is  increafed,  the  barometer  finks,  becaufe  then 
there  U  a  fliorter  column  of  air  to  fupport  it,  which  is 
therefore  lighter.  In  no  place  does  the  weight  of  the 
air  continue  always  the  fame.  It  is  ftibjcit  to  daily 
variatlons,  which  are  greater  or  imaller  according  to 
the  latitude  of  the  place,  or  the  influence  of  particular 
caufes.  In  all  places  within  the  tropics,  the  variations 
of  the  barometer  have  been  obferved  to  be  fmallell,  and 
in  elevated  fituations  the  variations  are  confiderably 
fmaller  than  on  the  level  of  the  fea.  The  deviations 
of  the  mercury  from  its  mean  annual  altitude  are  more 
frequent  and  extenfive  in  the  neighbourhood  of  the 
poles  than  in  that  of  the  equator,  and  they  are  greater 
and  more  frequent  without  the  tropics  in  ^vinter  than 
in  fummer. 

1  I .  The  caufes  which    have    been  propofed  to  ac-  r,^;^, 
count  for  thefe  variations,  are  changes  of  temperature, 
velocity  of   winds,  and  the  agency  of  vapours.     The 
air  is  fubjecl  to  the  aftion  of  heat,  by  which  it  Is  rare- 
fied or  condenfed,  according  to  the  Increafe  or  diminu- 
tions of  temperature.      Denfe  air  is  heavier  than  that 
which    Is    rarer;  but  if    the  maifes  of  air  remain  the 
fame,  the  ^veights  muft  be  the  fame,  and  confcquently ' 
the  heights  to  which  they  elevate  the  mercury  will  be 
alfo  equal.      If,  therefore,  a  change  of  temperature  oc- 
cafion  a  variation  of  the  barometer,  it  mulf  be  by  in- 
creafing  or  dimlnilliing   tire   mafs  of    the    atmolpher-e. - 
But  It  appears  from  obfervation,  that  a  variation  of  the 
mafs  of  the  atmofphere  is  not  a  necelTary  confequence 
of  a  change  of  temperature,  for  the  mercury  is  o&en  at 
the  fame  height  at  different  feafons,  and    at  different 
places  at  the  fame  time,  when  the  difference  of  tempe-, 
rature    is  very    great.       But  even  \vhen  the  mercury 
changes  with  the  temperature,  this  variation    is  often 
direflly  contrary  to  what  it  ought  to  be.     The  baro- 
meter has  fomctimes  rifen  with  an  increafe  of  tempera- 
ture, inffead  of  falling  by  the  rarefafflon  of  tlie  air. 
The  changes  of   temperature    are  very  inconfidcrable 
in  the  higher  regions  of   the  atmofphere,    fo  that    it 
would  appear  that  the  barometer  can  be  little  affe(!^ed 
by  changes  of  temperature.     Mr  Kirwan  has  endeavour- 
ed to  (how,  that  Oie  influence  of  winds,  or  a  greater  or 
fmaller  quantity  of  vapours  e.xiiling  in  the  atmofphere, 
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can  have  little  effeA  in  elevating  or  depreffing  the  ba- 
rometer. According  to  Mr  Kirwan,  the  variations  of 
the  barometer,  or  the  difference  of  preflure  of  the  air 
of  the  atmofphere,  can  only  be  accounted  for  from  an 
accumulation  of  air  over  thofe  places  in  which  the  mer- 
cury exceeds  its  mean  height,  and  from  the  diminution 
or  fubtraftion  of  the  natural  quantity  of  air,  over  thofe 
regions  in  which  the  mercury  falls  belo^v  its  mean 
height. 

12.  The  winds  conftitute  another  remarkable  change 
In  the  atmofphere.  The  winds  in  gei»eral  are  fubjeft  to 
great  irregularity  ;  but  in  fome  parts  of  the  world  they 
are  pretty  regular  and  uniform.  Between  the  30*  of 
N.  Lat.  and  the  30"  S.  Lat.  the  wind,  when  it  is  not 
counteraflcd  by  local  caufes,  continues  to  blow  conftant- 
ly  from  the  fame  points.  On  the  north  fide  of  the  equa- 
tor, that  is,  from  the  equator  to  the  30*^  of  N.  Lat. 
it  blo^vs  from  the  north-eall,  and  from  the  equator  to 
the  30°  S.  Lat.  it  blows  from  the  fouth-eaft.  This 
is  called  the  lrae/e-iuin(f.  Immediately  under  the  equa- 
tor the  wind  is  obferved  to  be  pretty  nearly  from  the 
eafl ;  that  is,  about  the  place  where  the  two  currents 
meet,  the  one  from  the  north-eall,  and  the  other  from 
the  fouth-eaft  ;  but  receding  from  the  equator,  the  di- 
reftion  of  it  deviates  more  and  more  from  the  eafterly 
point,  till  it  reaches  the  intermediate  point  between 
north  and  fouth,  and  then  conltitutes  the  north-eafl 
trade-wind  on  the  north  fide,  and  the  fouth-eaft  trade - 
wind  on  the  fouth  fide  of  the  equator.  Were  the 
caufes  which  produce  the  conftancy  and  uniformity  of 
the  trade-winds  uninfluenced  by  others,  thefe  winds 
would  prevail  without  variation  within  the  limits  or 
near  the  boundaries  of  the  torrid  zone  :  but  they  are 
greatly  counterafted,  and  fubjeft  to  great  variations, 
from  the  unequal  influence  of  land  and  water,  in  rare- 
fying or  condenfing  the  air. 

13.  As  the  air  of  the  atmofphere  is  a  fluid  body,  and 
therefore  fubjeft  to  all  the   laws  of  fluids,  if  any  part 
be  removed,  the    remainder    rulhes    in   to  reftore  the 
equilibrium,  and  hence  an  agitation  or  wind  is  produ- 
ced, as  air  is  capable  of  indefinite  dilatation  and  com- 
preffion.     The  denfer  air  being  heavier,  muft  fink,  and 
the  rarefied  air  afcends,  when  air  of  unequal  denfities  is 
mixed  together.     The  gieateft  degree  of  mean  tempe- 
rature is  mthin  the  torrid  zone,    in  coafequcnce  of  the 
fun's  rays  being  more  perpendicular,  and  acting  with 
greater  force  on  the   earth''s  iurface.     The  air  there- 
fore round  the  equator  undergoes  the  greateft   degree 
of  rarcfaflion,  and  this  extends  to  the  north  and  fouth, 
In  proportion  to  its  diftance  from  the  equator,  or  ra- 
ther its  diftance  from  the  fun's  place.     Thus,  when  the 
fun  is  perpendicular  to  the  equator,  or  middle  part  of 
the  torrid  zone,  the  air  in  that  place  being  moft  rare- 
fied, becomes   lighter,    afcends,  and  its  place  is  filled 
with  the  colder  air  from  the  north  and  fouth.  And  thus, 
as  long  as  the  fun's  influence  continues  to  rarefy  the  air, 
would  a  north  and  fouth  wind  blow  to    that  quarter 
where  the  rarefied  air,  being  rendered  lighter,  had  af- 
cended.     But  as  the  eartli  has  a  diurnal  motion  on  its 
axis  from  weft  to  eaft  ;  thofe  parts  of  the  earth's  fur- 
face  to  the  weftward  are  firft  heated,  and  confequently 
the  incumbent  air    is  firft    rarefied.       The  denfer  air 
from  the  eaft  muft  therefore   rufti  in  to  reftore  the  equi- 
iibrium.      Thus,  there  is    produced  an  eafterly  wind. 
But  there  is  another  current  of  air  from  the  north  and 


fouth  :    the  two  currents  coming   from  the  north-eaft    WuterS. 
trade-wind   on  the  north  fide  of  the  equator,  and  the  ~~~* 
fouth-eaft  trade-wind  on  the  fouth  fide.     Such  are  the 
caufes  which  are  generally  luppofed  to  produce  the  re- 
gular trade-winds.  , 

14.  Thefe  winds  are  regular  and  uniform  in  open  Deviation? 
oceans,  fuch    as    the    Pacific    or    Atlantic,    but    they 

are  fubjeft  to  confiderable  variation  from  the  unequal 
rarefaftion  of  the  air  over  land  and  Avater.  Thus, 
iftands  fituated  ivithin  the  very  courfe  of  the  trade- 
winds  have  regular  land  and  fca  breezes,  which  are  of- 
ten diretlly  contrary  to  the  trade-wind.  In  confe- 
quence  of  the  air  incumbent  on  the  land  being  more 
rarefied  during  the  day,  the  wind  blows  from  the  fea 
conftituting  the  fea  breeze  ;  but  the  air  over  the  fea 
being  warmer  during  the  night,  the  winds  blows  from 
the  land,  from  ^vhieh  it  is  called  the  /dnJ  wind.  To  a 
fimilar  caufe  is  owing  another  remarkable  deviation 
from  the  uniformity  of  the  trade  mnds,  which  is  ob- 
ferved in  the  great  Indian  ocean.  Here  the  winds  „ 
called  monfoans  blow  from  one  quarter  during  fix  Monfoons, 
months  of  the  year,  and  from  an  oppofite  diretlion 
during  the  remaining  fix  months.  While  the  fun  is  in 
the  northern  tropic,  the  air  over  the  extenfive  Indian 
continent  is  greatly  rarefied  •■,  and,  in  confequence  of 
this  rarefaction,  the  denfer  air  from  the  ocean  rufties 
in  to  reftore  the  equilibrium,  and  hence  the  current  of 
the  air  or  wind  continues  during  this  period  of  the 
year,  conftituting  the  fouth-eaft  monfoon.  But  ivhen  the 
fun  pafles  the  equator  to  the  fouthward,  the  air  over 
the  fouthern  hemifphere  is  more  influenced  by  his  rays, 
and  therefore  more  rarefied.  The  denfer  air  then 
rufties  in  from  the  north,  and  thus  produces  the  north- 
weft  monfoon,  which  blows  during  our  winter,  when 
the  fun  is  in  the  fouthem  tropic.                                              jjg. 

15.  But  even  a  fuperficial  obiervation  will  ftiew,  that  Part  of  the 
the  phenomena  of  the  winds  cannot  be  fatisfaftorily  ac-  air  fnppof- 
counted  for,  merely  upon  the  general  principle  of  the  ^"^'"^  , 
unequal   rarefaction   of   the    air  over  land  and  water. 

I'hus  fudden  changes  of  wind  often  happen  in  particu- 
lar places,  which  are  extremely  limited,  and  altogether 
unconneifled  %vith  the  difference  of  denfity  of  the  air 
over  land  and  water.  The  hurricane  has  fwept  the 
land,  whofe  efiefts  have  not  been  felt  on  the  neigh- 
bouring ocean,  and  the  florm  frequently  agitates  the 
ocean  without  reaching  the  land.  Thefe  and  other 
phenomena  of  the  winds,  equally  inexplicable,  have 
been  afcribed  by  naturalifts  to  the  abftra£lion  or  fud- 
den deftrudlion  of  a  certain  quantity  of  the  air  of  the 
atmofphere  in  particular  places.  But  for  the  full  dif- 
cufTion  of  this  fubjeft  and  the  other  phenomena  of 
the  atmofphere,  we  muft  refer  our  readers  to  MiiXEO- 
ROLOGY. 

Chap.  XVL  Of  WATERS. 

I.  We  have  already  treated  of  the  component  parts  of 
water,  of  the  difcovery  of  itscompofition,  and  of  its  moft 
remarkable  properties,  and  efpecially  thofe  which  it  e.x- 
hlbits  by  a  change  of  conftitution,  as  in  the  folid  ftate 
or  that  of  ice,  in  the  liquid  ftate,  and  in  the  Ifate  of 
vapour.  In  thefe  views  water  was  confidered  as  per- 
feftly  pure  ;  but  this  is  rarely  or  never  the  cafe,  as  jig^ 
it  is  found  in  nature.  Rainwater,  which  is  the  pureft.  Water  rot 
is  not  entirely  free  from  impregnation,  even  when  col-fo""^  P"""^- 
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SKi-watcr.  lefled  before  it  falls  to  the  earth.  It  is  fliglitly  con- 
'~^v~— '  taminated  with  certain  fubftances,  which  it  held  in 
folutioii,  as  it  exilled  in  the  clouds,  or  with  which  it 
combined  in  its  paiTage  through  the  atmofphere.  But 
waters  as  they  flow  on  the  furtace  of  the  caith,  or  are 
carried  through  the  llrata  under  the  furface,  mull  dil- 
folve  thofe  foluble  fubftances  with  which  they  come  in 
contaft.  It  is  the  objeci  of  our  prefent  inveftigation 
to  examine  the  ^vaters  as  they  are  found  in  nature,  and 
the  fubftances  with  which  they  are  impregnated. 

2.  The  properties  of  pure  water  are  almoft  obvious  to 
the  fenfes,  fo  that  few  fubftances,  at  leaft  in  any  quan- 
tity, can  be  dilTolved  in  water,  without  being  eafily  re- 
cognized. Thus,  the  faline,  naufeous  tafte  of  fea-wa- 
ter,  the  fetid  odoiir,  or  the  aftringent  tafte  of  mineral 
fprings,  muft  readily  be  diftinguilhed  by  thefe  ftrildng 
ai8i  qualities.  But  although  it  is  probable  that  the  re- 
Can  on  !>  be  njarkable  diverfity  of  waters,  from  their  obvious  pro- 
perties, could  not  fail  to  be  early  obferved  by  man- 
kind, it  is  only  by  chemical  inveftigation  that  the  na- 
ture of  the  fubftances  to  which  they  owe  thefe  proper- 
ties, can  be  afcertained  •,  and  indeed  we  are  indebted 
to  the  difcoveries  and  improvements  of  modern  che- 
miftry  for  the  knowledge  which  we  poffefs  of  the  na- 
ture and  proportion  of  the  ingredients  which  enter 
into  the  compofition,  either  of  fea  water  or  mineral 
fprings. 

This  fubjeft  has  been  particularly  inveftigated  by 
Bergman,  Weftrumb,  Black,  Fourcroy,  Klaproth,  and 
Kirwan.  In  the  three  following  feftions  we  propofe  to 
treat,  i.  Of  fea-water ;  2,  Of  mineral  waters  j  3.  Of 
the  method  of  analyzing  them. 
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T.  The  faline  tafte  of  fea-water,  we  have  already 
obferved,  could  not  fail  to  make  it  be  diftinguilhed 
from  pure  water  •,  and  this  tafte,  it  is  well  known,  is 
chiefly  derived  from  common  fait  which  it  holds  in 
folution.  Sea-water  is  alfo  diftinguilhed  by  a  naufeous 
bitter  tafte,  which  is  afcribed  to  the  animal  and  vege- 
table matters  which  are  floating  in  it.  This  tafte  has 
been  conlidered  as  in  fome  meafure  foreign  to  it  j  for 
it  is  only  found  in  the  water  on  the  furface  of  the  ocean 
or  near  the  ftiores.  Sea-water  taken  up  at  confidera- 
ble  depths,  contains  only  faline  matters.  The  fpecific 
gravity  of  fea-water  varies  from  1.0269  *°  1.0285. 
Its  greater  denfity  is  owing  to  the  falts  which  are 
diffolved  in  it ;  and  to  this  impregnation  alfo  it  is  owing, 
that  it  is  not  frozen  till  the  temperature  is  reduced 
nearly  to  28". 

2.  The  falts  which  are  chiefly  found  in  fea-ivater, 
are  muriate  of  foda,  or  common  fait,  muriate  of  mag- 
nefia,  fulphate  of  magnefia,  fulphate  of  lime  and  fo- 
da. The  quantity  of  faline  ingredients  in  the  waters 
of  the  ocean  varies  from  ,"1  ^o  tt  P^^.  Mr  Kirwan 
makes  the  average  quantity  about  ^V  of  its  whole 
weight.  The  quantity  of  faline  contents  of  water, 
taken  up  by  Lord  Mulgrave  at  the  back  of  Yarmouth 
fands,  in  latitude  ^^*,  amounted  nearly  to  -jV  •,  while 
Bergman  found  the  water  taken  up  in  the  latitude  of 
the  Canaries  to  contain  about  -^-^  of  its  weight  of  faline 
Pru|.ortion  matter.  Thefe  quantities,  however,  vary,  even  in  the 
varies.  fame  latitude,  during  rainy  and  <iry  feafons,  near  the 

land,    or  the  mouths  of  great  rivers.     The  difference 
Vot.  V.  P*t  II. 
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of  latitude  does  not  feem  ta  make  any  confidcrable  dif-  Sca-watet. 
ference  in  the  pro])ortion  of  tiiline  matter.  In  latitude  '•"— v— -^ 
8o^  north,  60  fathoms  under  ice,  fea  water  taken  up 
by  Lord  Mulgrave,  yielded  about  -/^ ;  in  latitude 
74°  nearly  the  fame  ■,  and  in  latitmle  60°,  -j'?.  Pages 
obtained  four  per  cent,  from  water  taken  up  in  latitude 
81*,  and  the  fame  quantity  of  faline  matter  from  wa- 
ter taken  up  in  latitudes  45"  and  39*  north.  In 
fouthern  latitudes,  the  proportion  was  lliil  greater  j  he 
found  it  to  contain  the  following  proportions  : 


Lat. 


50' 
00' 
30' 

54' 
00' 
16' 


S. 


49- 
46° 
40° 

28' 
20° 

In  the  Mediterranean  the  proportion  is 
flill    greater ;    but    the    Euxine   and  Cafpian 


4.1666  per  cent,  of  faline  matter. 

4-5 

4 

4- 

3-9 

3-5 

faid  to  be 
feas  arc 
found  to  be  lefs  fait  than  the  ocean.  This  alfo  is  the 
cafe  with  the  Baltic.  If  the  faline  matters  of  the  wa- 
ters of  the  ocean  did  not  confift  of  different  kinds,  the 
proportion  of  falts  which  it  contains  might  be  afcertain- 
ed by  the  fpecific  gravity.  In  the  following  table  the 
fpecific  gravity  of  fea  water  taken  up  in  different  lati- 
tudes has  been  determined  by  Mr  Bladh.  The  tem- 
peratures are  reduced  by  Mr  Kirwan  to  62°  of  Fahren- 
heit ;  and  the  longitude  is  reckoned  by  Bladh  from 
Teneriffe. 


In  iouthcm 
latitude?. 


Lat. 

Long. 

Sp.  Gr.  at  6 1° 

N. 

E. 

59*     S9' 

8°     48' 

1,0272 

ST     18' 

18°     48' 
W. 

1,0269 

57°       '' 

1°     22' 

1,0272 

54*     00' 

4      45 

1,0271 

44°     32' 

2»       04' 

E. 

1,0276 

44»     07' 

1°     00' 

1,0276 

40°    41' 

0°     30' 

1,0276 

34°     4^' 

1*     18' 

1,0280 

29°     50' 

0°     00' 
W. 

1,0281 

24°    00' 

2»      32' 

1,0284 

18°     28' 

3°     24' 

1,0281 

i6*     ^6' 

3°     37' 

1,0277 

14*     56' 

3°     46' 

1,0275 

10"     30' 

3*     49' 

1,0272 

5°     50' 

3°     28' 

1,0274 

2"     20' 

3*     26' 

1,0271 

i»     25' 

3°     30' 

1,0273 

S. 

0°     16' 

3°    40' 

1,0277 

5*     10' 

6"     00' 

1,0277 

10°     00' 

6°     05' 

1,0285 

14°     40' 

f     00' 

1,0284 

20°     06' 

5°     30' 

1,0285 

25»     45' 

2*      2  2' 

E. 

1,0281 

30°     25' 

7°     12' 

1,0279 

37°     37' 

68°     13' 

1,0276 
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From  tills  table  it  appears  that  the  proportion  of  fa- 
line  matter  is  greateft  near  the  tropics  ;  and  the  fmaller 
quantity  near  the  equator  is  alcribed  to  the  great 
quantity  of  rain  that  ufually  falls  on  that  part  of  the 
globe. 
.3.  The  experiments  of  Mr  Wilcke  (l\ovc  that  the 
1-  proportion  of  ialine  matter  in  the  Baltic  is  Ids  than 
that  of  the  ocean  ,  and  that  it  is  falter  during  the  pre- 
valence ofa  wefterly  wind,  by  which  the  water  is  driven 
from  the  ocean,  than  during  an  eafterly  ^vind.  The 
following  is  the  fpecific  gravity  of  the  waters  of  the 
Baltic,  taken  during  the  prevalence  of  diflFerent  winds, 
and  reduced  by  Mr  Kirvvan  to  the  temperature  of  62'. 

Wind.  Specific  gravity. 

Eaft,  1-0039 

Weft,  1.0067 

Weft,  a  ftorm,        i.oiiS 
North-weft,  i  .ocg  8 

From  this  it  appears,  that  the  proportion  of  faline 
matters  in  the  Baltic  is  increaied  by  the  influx  of  wa- 
ter from  the  ocean,  and  is  coniiderably  influenced  dur- 
ing a  ftorm,  when  the  ivind  blows  from  that  quarter. 

4.  Dr  Watfon  has  eftimated  the  quantity  of  fall  in 
water  of  different  fpecific  gravities.  It  is  alfo  reduced 
to  the  temperature  of  62'  by  Mr  Kirwan,  as  in  the 
following  table. 
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Salt. 

Specific  gravity. 

r  I 

1.0283 

■rr 

I  0275 

TS 

1.0270 

I 

■5T 

1.0267 

2-3- 

1.0250 

To- 

1.0233 

ts- 

I.018,- 

TT 

1-0033 

T'S 

1. 0105 

To-S- 

1.0040 

TZ^ 

1 .0023 

Thefe  experiments  were  made  with  folulions  of  com- 
mon fait,  wliich  was  not  perfeftly  pure,  and  therefore 
it  is  allowed  that  they  may  correfpond  pretty  nearly 
with  the  proportions  of  falLne  matter  in  fea-water  of 
the  fame  fpecific  gravities. 
ProDonionf  S'  "^'^^  proportions  of  the  different  falts  in  an  ana- 
lyfis  by  Bergman,  are  the  following. 


Muriate  of  foda. 
Muriate  of  raagnefia, 
Sulphate  of  lime, 


30.911 

6.222 

1. 000 


.    38-133 

In  1000  parts  of  water  taken  up  near  Dieppe,  Lavoi- 
fier  found  the  following  falts. 

Muriate  of  foda,  ^375 

of  lime  and  magnefia,  256 

of  magnefia,  156 

Lime,                   .               .  87 

Sulphate  of  foda  and  magnefia,  84 
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I .  The  name  of  mineral  ivalers  has  been  given  to  charailcrs. 
thole  waters  wliich  are  diftinguilhed  by  the  finell, 
tafte,  or  colour,  from  pure  -water,  the  obvious  proper- 
ties of  which  are,  tranlparency  and  infipidity.  Thefe 
peculiarities  of  tafte,  fmell,  and  other  properties,  are 
owing  to  the  impregnation  of  certain  mineral  fubftances 
which  they  have  acquired  in  their  paffage  through  the 
foil  or  ftrata  of  the  earth.  The  efl'eiSls  which  fuch  wa- 
ters produce  on  the  animal  economy,  early  attrafted  the 
attention  of  mankind,  and  led  to  their  application  as  re- 
medies in  the  cure  of  diieafes.  It  was  long  indeed  be- 
fore any  other  diftinftion  of  mineral  waters  was  made, 
except  what  -ivas  indicated  by  their  ienfible  qualities, 
and  their  cifecls  on  the  human  conftitution.  From  thefe  „,  n'''* 
properties  mineral  \valers  have  been  divided  into  four 
claffes  :  I.  Acidulous  or  galeous  waters  ;  2.  Saline  wa- 
ters ;  3.  Sulphureous  or  hepatic  waters;  and  4,  Chaly- 
beate waters.  ^'95 

1.  Acidulous  waters  are  diilinguillied  by  their  pene-'^'^        "^ 
trating  acid  tafte,  the  facility  with  which  they   boil  ; 

by  fparkling  when  they  are  poured  into  a  glafs  ;  and 
by  the  emillion  of  bubbles  of  air,  by  agitation.  The 
acid  with  which  they  are  impregnated  is  generally  the 
carbonic.  Thefe  waters  redden  the  tintlure  of  turn- 
fole,  and  precipitate  lime-water.  zini 

2.  The  fccond  clafs,  or  the  faline  waters,  are  fulh-Sa'ine. 
ciently  charaflerized   by   their  tafte,   -ivhich  varies  ac- 
cording to  the  nature  of  the   fait  with  which   they  are 
impregnated.  IJ97 

3.  The    fulpliiireous    or  hepatic  waters  are  at  once  Sulpliure- 
recognized  by  their  fetid   odour,    and    by  blackening  °"*' 
fome  metallic  fubftances,  as  lead  and  filver.     Some  of 

thefe  waters  are  impregnated  with  fulphurated  hydro- 
gen gas,  while  in  others  it  is  combined  with  lime,  or 
with  an  alkali.  2108 

4.  The  fourth  clafs,  or  the  chalybeate  -(vaters,  are  chaly- 
diftinguilhed  by  an  artringent  tafte.  With  the  prulhate  bcaic. 
of  lime  they  gi\'e  a  blue  colour,  or  a  black  with  the  in- 
fufion  of  nut  galls.  Tliis  property  is  owing  to  a  por- 
tion of  iron  which  is  held  in  folution,  either  by  carbo- 
nic or  fulphuric  acid.  Sometimes  carbonic  acid  is  in 
excefs,  and  then  the  water   has   a   penetrating   flightly 

acid  tafte.  j,^^ 

2.  'I  he  fubftances  which  have  been  foimd  in  mineral  Subllances 
waters,  as  they  have  been  enumerated  by  Mr  Kirwan,  found  in 
belong  either  to  the  clafs  of  gafeous  bodies,  acids,  alka-  ''''"^'■°' 
lies,  earths,  or  falts.  ^^  "'' 

.  22CO 

3.  Oxygen  gas  was  firft  difcovered  in  waters  by  Gaits. 
Scheele.  It  is  generally  in  fmall  proportion,  and  does  not 
e.xift  in  waters  with  fulphurated  hydrogen  gas,  or  iron, 
becaufe  it  is  incompatible  with  ti.cfe  fubftances.  Azo- 
tic gas  has  been  found  in  the  \\  aters  of  Buxton,  Har- 
rowgate,    and   Leraington   Priors.       CoTnmon    air  was 

fiift  difcovered  in  mineral  waters  by  Mr  Boyle  ;  the 
quantity  fcarcely  exceeds  -^  of  the  bulk  of  the  water. 
Fixed  air  or  carbonic  acid  was  firft  difcovered  in  Pyr- 
mont  waters  by  Dr  Brownrig.  The  proportions  are 
very  variable  5  but  there  are  few  mineral  ^vaters  uhich 
are  entirely  free  from  it.  A  hundred  cubic  inches  of 
moft  waters,  contain  from  6  to  40  of  carbonic  acid 
gas.  A  hundred  cubic  inches  of  Pyrmont  waters  con- 
tain, according  to  Bergman,  95  of  fixed  air  ;  accord- 
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Wineral    ing  to  Dr  Higgins,   160,  and  according  to  Weftrumb, 

Waters,     jgy    cubic   inches.      Sulpluirated  hydrogen  gas  is  the 

'  principal    ingredient  in  lulphureous  or    hepatic  water. 

Carbonated  liydrogen  gas  is  iaid  to   have  been  detedled 

in  fome  mineral  ^vaters  in  Italy, 

4.  The  next  clals  of  lubllances  found  in  mineral 
waters,  are  the  acids.  Sul])huric  acid  has  never  been 
found,  except  in  combination  with  other  fubllances, 
forming  falts  in  mineral  waters.  With  fome  of  thefe 
falls  it  exills  in  e.Kcefs.  Sulphurous  acid  has  been  de- 
teded  in  many  of  the  hot  mineral  fprings  in  Italy,  in 
the  vicinity  of  volcmioes.  Muriatic  acid  has  only  been 
found  in  mineral  waters,  in  combination  with  other 
fubllances.  Nitric  acid  is  laid  alio  to  exill  in  mineral 
waters  in  Hungary,  in  a  combined  ftate.  Boracic  acid 
lias  been  found  in  a  feparate  rtate,  in  fome  lakes  in 
Italy. 

5.  The  alkalies  are  rarely  found  combined  in  mi- 
neral waters.  In  the  ftate  of  carbonate  they  are  fre- 
quent. Sjda  only  was  detefted  in  the  hot  mineral 
fprings  of  Iceland,  by  Dr  Black. 

6.  Few  of  the  earths,  except  in  combination,  have 
been  found  in  mineral  waters.  Lime,  it  is  faid,  exifts 
uncombined  in  iome  waters  •,  but  Bergman  obferves 
that  it  mull  be  in  hot,  and  not  in  cold  mineral  waters. 
Dr  Black  deteiSled  filica  in  the  waters  of  Geyfer  and 
Rykura  in  Iceland.  It  has  been  found  in  thofe  of 
Carllbad  by  Klaproth,  and  it  has  not  unfrequently 
been  obferved  by  others  in  different  mineral  waters. 

7.  The  falts  which  have  been  found  in  mineral 
waters,  are  fulphates,  nitrates,  muriate*,  and  carbo- 
nates. 

Sulphates. — Sulphate  of  foda  is  frequently  found  in 
the  waters  of  fprings  and  lake<:.  Sulphate  of  ammo- 
nia has  been  found  in  mineral  waters,  in  the  neigh- 
bourhood of  volcanoes.  Sulphate  of  lime  is  one  of 
the  moft  common  fubftances  in  moil  Iprings.  Sulphate 
of  raagnefia  or  Epfom  fait,  is  not  unulual  in  many  mi- 
neral fprings.  Sulphate  of  alumina  is  rarely  found  in 
mineral  waters  ■,  it  is  more  commonly  found  in  the  ftate 
ot  triple  ialt  or  alum.  Sulphate  of  iron  is  frequent 
in  the  fprings  and  lakes  of  volcanic  countries.  It  has 
Jiho  been  found  in  other  places.  Sulphate  of  copper 
has  only  been  detc^ed  in  the  waters  which  ilTue  from 
copper  mines. 

Nitrates. — Nitrate  of  potaih  or  nitre  is  rarely  found 
in  mineral  waters.  It  has,  hovTever,  been  dctefled 
in  feveral  fprings  in  Hungary  •,  fome  traces  of  it  have 
been  obferved  in  wells  in  Berlin,  and  in  fome  fait 
Springs  in  Germany.  Nitrate  of  lime  has  been  deteft- 
ed  in  fprings  in  the  fandy  defcrts  of  Arabia.  Nitrate 
of  magnefia  is  faid  alfo  to  have  been  found  in  mineral 
waters. 

Muriates. — IMuriate  of  potalli  is  but  rarely  found  in 
mineral  water?.  It  has  been  deteifled  in  the  fprings 
of  Uleaburg  in  Sweden.  Muriate  of  foda  or  common 
fait  exifts  in  almoft  all  waters,  as  well  as  in  the  ocean. 
Muriate  ot  ammonia  is  not  very  frequent  in  waters  ;  it 
has  been  detected,  however,  in  fome  mineral  lakes  in 
Italy,  and  alfo  in  Siberia.  Muriate  of  barytes  is  very 
rare,  but  according  to  Bergman,  it  has  been  found  in 
fome  mineral  waters.  Muriate  of  lime  is  very  gene- 
rally found  in  mineral  fprings.  Muriate  of  magnefia 
is  very  common  in  mineral  waters.  Muriate  of  alu- 
mina  has  been  detefted  in  fome  mineral  waters  by  Dr 
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lerlng.    Muriate  of  manganefe  was  found  by  Berg-  Anilvlisof 
in  fome  mineral  waters  in  Sweden,  and  it  has  late-     Mineral 
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ly  been  difcovered,  in  fraall  proportion,  in  the  waters  of        *'^'*' 
Lcmington  Priors,  by  Mr  Lambe. 

Carbonates. —  Carbonate  of  potafh,  it  is  faid,  has  been 
found  in  fome  mineral  waters.  Carbonate  of  foda 
exifts  very  frequently  in  the  waters  of  many  fprings 
and  lakes.  Carbonate  of  ammonia  has  been  found  in 
the  waters  of  Rathbone  place  in  London,  by  Mr  Caven- 
dilh,  and  in  fome  waters  in  France.  Carbonate  of  lime 
is  commonly  found  in  almoft  all  waters,  and  it  is  held 
in  folution  by  an  excefs  of  carbonic  acid.  Cari)onate 
of  magnefia  very  frequently  exifts  in  mineral  wa- 
ters. When  it  is  fully  faturated  with  carbonic  acid, 
it  is  foluble  in  water,  without  any  excefs  of  acid.  Car- 
bonate of  alumina  is  faid  to  have  been  found  in  the 
waters  of  Avor  in  Anjou,  in  France.  Carbonate  of 
iron  is  frequently  found  in  mineral  waters.  It  is  to 
this  that  chalybeate  waters  owe  their  diftinguifliing 
propeities. 

8.  Borax,  or  the  fubborate  of  foda,  is  found  in  fome 
lakes  in  Thibet  and  Perfia. 

9.  Sulphurated  alkali   and  fulphurated  lime,  or  the  HydrofuU 
hydro-fulphurets  of  foda  and  of  lime,  have  been  found  pl'urcts. 
in  mineral  waters.      It  is  to  tlu-fe  fubftances  that  hepa 

tic  or  fulphureous  waters  owe  their  diftin6live  proper- 
ties.       -  2jo5 

10.  Bituminous  fubftsnces  have  alfo  been  difcovered  Bitumen, 
in  fome  mineral  waters.       Sometimes    they  have  been 

found  combined  with  an  alkali.  Waters  alfo  fome- 
times  contain  vegetable  and  animal  matters,  but  thc.'e 
are  not,  properly  fpeaking,  to  be  confidered  as  ingre- 
dients in  thefe  waters. 

Sect.  III.  Of  the  Analysis  of  Mineral  Wjters. 

2lOf 

In  the  analyfis  of  mineral  waters,  the  firft  thing  to  Phyfical 
be  attended  to  is  to  afcertain  the  temperature  and  fi-  P™pctt'e'. 
tuation  of  the  fprings  from  which  they  are  obtained. 
The  lenfible  properties  are  then  to  ije  examined,  fuch 
as  colour,  tranfparency,  fmell  and  tafte.  Of  the  phyfi- 
cal properties  of  mineral  waters,  one  of  the  moif  im- 
portant and  the  firft  to  be  alcertained,  is  the  fpecific 
gravity.  By  this  means,  although  not  with  perfeft  ac- 
curacy, the  quantity  of  faline  ingredients  may  be 
known.  But  it  is  only  by  means  of  chemical  opera- 
tions that  the  nature  of  the  fubllances  \nth  which  mi- 
neral waters  arc  impregnated,  can  be  determined  ;  and 
by  obtaining  thefe  fubftances  in  a  feparate  ftate,  or 
forming  new  combinations,  that  their  quantity  or  pro- 
portions can  be  accurately  afcertained.  In  the  ana- 
lyfis of  mineral  waters,  therefore,  after  difcovering  their 
phyfical  properties,  the  object  of  the  chemift  is  firft  to 
deteifl  the  nature  of  the  fubftances,  and  then  the 
quantity  or  proportion  of  thefe  fubftances  which  tliey 
contain.  In  both  thefe  we  ftiall  follow  the  method 
pointed  out  by  Mr  Kirwan,  in  liis  Eflay  on  the  analy- 
fis of  mineral  waters. 

I.  Of  the  Method  of  Difcovering  the  Subftances  in  Mi* 

neral  Waters. 

I.    The  nature    of  the  component  parts  of  mineral 

waters  is  difcovered  by  the  addition  of  certain  fubftances 

which  produce  changes  of  different   kinds.     The  lub- 
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Aiialyfis  offtances   employed  for  this  prifpofe  are  known  in  che- 
Mmfral    n^Ji^ry  ]jy  tfjg  name  of  tefis  or  re-agents,  becaufe  they 
■    aft  upon  the  fubftances  with  which  the  waters   are   im- 
pregnated,   by  decompofmg  them,    and    forming  new 
combinations. 

3.  Gafeous  fubftances  are  eafily  deteftcd,  either  by 
their  efcaping  in  the  form  of  bubbles  when  the  water 
is  expofed  to  the  air,  or,  if  they  are  more  permanently 
held  in  folution,  by  boiling  a  quantity  of  the  water  in 
a  retort,  and  receiving  the  gas  over  water  or  mercury. 
The  nature  of  the  gas,  thus  coUefted,  may  then  be  ex- 
amined by  the  ufual  tefts  for  gafes. 

3.  Carbonic  acid  is  detected  by  the  infufion  of  lit- 
nms,  not,  however,  ^vhen  the  acid  is  faturated  with  any 
bafe,  unlcfs  the  acid  be  in  exccfs.  Saturated  lime 
water  may  alfo  be  employed  as  a  teft  for  carbonic 
acid.  One  cubic  inch  of  carbonic  acid  gas  in  7000 
grains  of  water,  may  be  difcovered  by  this  tell.  Thefe 
effefts  are  not  produced  by  carbonic  acid,  after  the  wa- 
ter lias  been  boiled. 

4.  The  infufion  of  litmus,  or  paper  tinged  ivith  it, 
is  alfo  employed  as  a  teft  for  mineral  acids  exilling  in 
waters.  A  red  colour  is  produced,  either  when  the 
acid  is  combined,  or  united  with  a  bale  in  excefs. 
In  this  cafe  the  rednefs  is  permanent,  and  is  not  de- 
Itroyed  by  boiling. 

5.  Sulphurated  hydrogen  gas  reddens  the  infiafion  of 
litmus,  and  blackens  filver  or  lead,  or  the  folutions  of 
thefe  falls.  It  is  alfo  eafily  recognized  by  its  peculiar 
odour. 

2217 

Ard  cr.rbo-  ^'  Carbonated  hydrogen  gas  burns  with  common 
nated  liy.  air  withotit  explofion  5  is  not  abforbed  by  lime-water, 
drogen  gas.  and  has  no  peculiar  fraell. 

r-  .^Vi  7*  '^^^  fixed   alkalies  produce  a  reddilli  brown  co- 

kiilies  "  ^"^"^  "^''^  '•^^  infufion  of  turmeric.  The  fame  change 
takes  place  with  the  alkaline  and  earthy  carbonates. 
The  infufion  of  Brazil  wood  alTumes  a  blue  colour. 
Paper  tinged  blue  with  litmus,  and  reddened  ivith  vine- 
gar, may  be  alfo  employed  as  a  teft  for  alkalies  ;  and 
by  all  the  alkaline  and  earthy  carbonates,  the  original 
blue  colour  is  reftored.  The  muriate  of  magnefia  is 
precipitated  only  by  tlie  fixed  alkalies.  Potaih  forms 
with  nitric  acid  a  pril'matic  fait  ;  with  acetic  acid  a 
fait  \vhich  docs  not  deliquelce,  and  with  fulphuric  acid, 
a  fait  which  efflorefces.  Ammonia,  when  in  confider- 
abl^  quantity,  is  detefted  by  tlie  Imell.  If  the  pro- 
portion be  fmall,  it  may  be  difcovered  by  dillilling 
part  of  the  water  with  a  gentle  heat. 

8.  The  carbonates  of  the  earths  and  the  metals  are 
precipitated  by  expofure  to  the  air,  or  by  boiling  and 
evaporation.  Carbonates  of  lime,  of  alumina,  and  of  iron, 
are  precipitated  by  boiling  for  a  quarter  of  an  hour.  Car- 
bonate of  magnefia  is  only  partially  precipitated  by  the 
fame  procefs. 

9.  Iron  either  in  the  ftate  of  carbonate,  or  combin- 
ed with  fome  other  acid,  is  detefted  by  tinfture  of 
galls,  which  produces  a  black  or  purple  colour.  A 
very  minute  portion  of  iron  is  detefted  by  this  teft. 
Three  grains  of  cryftallized  fulphate  of  iron  diifolved 
in  five  pints  of  water,  ftrike  a  purple  colour  in  five 
minutes,  with  a  fingle  drop  of  this  tinfture.  With 
this  teft  the  colour  afTumes  different  fltades,  according 
to  the  nature  of  the  other  fubftances  ivhich  are  in 
combination.  If  the  water  contains  a  carbonate  of  an 
alkali  or  an  earthy  fait,    the    colour    is  violet  j    it  is 


2215 
Carbonate 


*2l6 
Iron. 


1     S     T     R    Y. 

dark    purple  with  other  alkaline  falts ;    witli   fulphate  .^nalyfis  of 
of  lime   it   is  firft  whitilh,  and  afterwards  black  ;  and     '^'"'<^'^' 
with  fulphurated  hydrogen  gas,  the  colour  is  purplilh  f 

red.  The  latter,  Mr  Kirwan  fufpecT;s,  is  occafioned 
by  manganefe.  Iron  dilTolved  by  carbonate  of  am- 
monia, is  at  firft  whitened,  and  afterwards  blackened 
by  tincture  of  galls.  In  the  cauftic  fixed  alkalies  the 
precipitate  is  at  firft  crimfon  red,  but  afterwards  be- 
comes black.  PruiTian  alkali  is  a  fenfible  teft  of  iron  ; 
the  precipitate  is  blue  :  but  it  an  alkali  exifts  in  the 
water,  it  prevents  a  fmall  portion  of  iron  from  ftrik- 
ing  a  blue  colour  with  this  ttft,  until  it  be  faturated 
with  an  acid.  2217 

10.  Sulphuric  acid  is    detefted  by  muriate,  nitrate,  ^"'p''"^"^ 
or   acetate  of  barytes,    nitrate  or  acetate  of  lead,  ni-**" 
trate  of  mercury,  nitrate,  muriate,  or  acetate  of  ftron- 

tite.",  and  nitrate,  muriate,  or  acetate  of  lime.  jjjg 

11.  Muriatic  acid  is  readily  detected  by  nitrate   of  Muriatic, 
filver.     It  forms  a  wliite  precipitate,  or  a  cloud  in  the 
water.      If  there    are   any    carbonates    of    alkalies  or 
earths   in  the  water,  they  mull  be  previoufly  faturated 

with  nitric  acid.  Sulphuric  acid,  or  the  fulphates,  muft 
be  precipitated  by  nitrate  or  acetate  of  barytes.  A- 
cetate  and  fulphate  of  filver  may  be  alfo  employed  for 
the  fame  purpoie.  2219 

12.  Boracic  acid,  when  it  is  uncombined,  is  detefted  Bo''a<:i>;- 
by  acetate  of  lead  ;  but  the  alkaline  and  earthy  car- 
bonates  muft  be  previoiifly  faturated  with  acetic  acid. 

The  fulphates  muft  be/decompofed  by  means  of  acetate 

of  itrontites,  and  the  muriates  by  acetate  of  filver.  aia 

13.  Lime  is  readily  detefted  with  oxalic  acid  ;  but  if  Lime, 
the  water  contains  any  mineral  acid,  it  muft  be   pre- 
vioully  faturated  with  an  alkali.      Barytes,   if  any  exifts 

in  the  water,  mulf  be  precipitated  by  fulphuric  acid. 
Magnefia  is  precipitated  very  ftowly  with  oxalic  acid, 
by  which  it  is  readily  diftinguilhed  from  lime.  2221 

14.  Barytes  is  detefted  by  diluted    fulphuric    acid,  Baiyies, 
ivith  which  it  inflantly  forms  an  infoluble  white  preci- 
pitate. 222a 

15.  Magnefia  and  alumina  are  both  precipitated  by  Magnefia 
means  of  pure  ammonia  and  lime  water  ;  but  it  is  necef-     .        ' 
fary  that  carbonic  acid,  if  any  exifts  in  the  water,   be 
previouily  feparated  by  means  of  a  fixed  alkali,  and  by 
boiling.      If  lime-water  is  employed,  tlie  fulphuric  acid 

muft  be  firft  precipitated  with  nitrate  of  barytes.  If 
the  two  earths  are  precipitated  together,  the  alumina 
may  be  feparated  from  the  magnefia,  by  boiling  them 
with  pure  potafh,  which  combines  with  the  alumina.  222* 

16.  Siliceous  earth  may  be   difcovered  by  evaporat- Silica, 
ing  a   large   quantity  of  water  nearly  to  drynefs,  and 
then  by  redilTolving  the  precipitate  in  nitric  or  fulphu- 
ric acid,  and  after(vards  evaporating  to  drynefs.     The 

dry  mafs,  redilfolved  in  water  and  filtered,  leaves  the 

filica  on  the  filter.  2224 

17.  Mr    Kirwan  gives  the  following  direftions  far  Sulphates, 
diicovering  the  fulphates. 

Sulphate  of  foda  is  detefted  by  feparating  ammonia 
by  gentle  diftillation,  and  then  by  evaporating  to  one- 
half,  and  afterwards  by  adding  lime-water,  while  any 
precipitate  is  formed.  By  this  means  all  the  other  ful- 
phates are  precipitated.  By  farther  evaporation,  and 
the  addition  of  a  few  drops  of  alcohol  and  oxalic  acid, 
the  whole  of  the  lime  is  feparated.  To  the  filtered 
refiduum  add  a  ftrong  lolution  of  nitrate  of  lime  ;  and 
if  the  alkaline  fulphates  exift  in  the  quantity  of  eight 

grains 
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Ar.alyfis  of  graiiis  111    1000    of   the  Ikjuid,  a    precipitate  will    ap- 


Mlneral 

Waiei? 


pear.  -  To  atcertain  whether  the  bale  of  this  alkaline 
fait  be  potalh  or  loda,  add  to  an  equal  fiuantity  of  the 
water  acetate  of  barytes  ;  filter  the  foliuion,  and  eva- 
porate to  drynels.  Add  alcohol  to  feparate  the  other 
falls.  This  iolution  filtered  and  evaporated  to  drynefs 
gives  an  acetate  of  potalh  or  foda  ;  if  the  former,  it  de- 
liquefces,  but  if  it  be  the  latter,  it  elHorcfccs  by  cx- 
pofure  to  the  air. 

1 8.  Sulphate  of  lime  is  depofited  by  evaporation  to 
a  few  ounces,  if  it  be  contained  in  the  proportion  of 
four  grains  to  I  coo.  It  affords  a  precipitate  with  mu- 
riate of  barytes,  oxalic  acid,  or  alcohol  ;  the  latter  of 
the  fpeciilc  gravity  of  0.848  produces  a  cloud  iniianta- 
neoully,  m  a  Iolution  of  one  grain  of  the  fait  in  1000  of 
water. 

19.  The  teft  for  alum  is  carbonate  of  lime.  With 
this,  alum  forms  a  precipitate.  If  the  water  con- 
tain muriate  of  barvtcs,  it  mull  be  precipitated  with 
diluted  fulphuric  acid.  A  fulphate  of  any  of  the  me- 
tals may  be  precipitated  by  means  of  an  alkaline  pruf- 

^^^^       fiate. 
Snlphate  of       20.  The  hydrofulphuret  of  flrontites  affords  a  good 
magneGa.     teft  for  lulphate  of  magnefia,  and  it  does  not  give  an  im- 
mediate precipitate  with  any  other  fait ;  but  the  water 
fhould  be  free  from  any  excefs  of  acid. 

21.  Sulphate  of  iron  is  detected  by  expofing  it  in  an 
open  veffel  to  the  air  for  a  few  days  ;  or  it  may  be  pre- 
22-0       cipitated  from  the  water  by  means  of  alcohol. 
Muriate  of        22.  To  deteft  the  muriate  of  potalh  and  of  foda,  it  is 
potafh  and    neceflary,   firlf,   to  feparate  the  fulphate^,  if  any   exift 
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in  the  mineral  water,  which  is  done  by  means  of  alco- 
hol and  nitrate  of  barytes.  The  earthy  nitrates  and 
muriates  are  decompofed  by  dilated  fulphuric  acid,  and 
the  nitric  and  muriatic  acids  are  expelled  by  heat. 
The  falts  formed  with  fulphuric  acid  may  be  feparated 
by  alcohol  and  barytic  water,  fo  that  nothing  can  now 
remain  but  alkaline  nitrates  and  muriates.  The  lall  is 
decompofed  by  acetate  of  filver,  and  if  a  precipitate  is 
thus  formed,  the  water  contains  muriate  of  foda  or  of 
potalh.  To  feparate  thefe  from  potalh  or  foda,  eva- 
porate to  drynefs,  and  treat  the  dry  raafs  with  ftrong 
alcohol  for  24  hours  in  a  temperature  of  60°.  The 
acetates  are  thus  dilfolved  and  depofited  by  evaporation. 
The  acetate  of  potalh  is  known  by  its  deliquefcence, 
and  the  acetate  of  foda  efflorefces. 

23.  Muriate  of  ammonia  is  to  be  detefled  by  firft 
feparating  the  lulphates  by  the  acetate  of  barytes,  and 
then  evaporating  the  folution  to  drynefs.  The  mafs 
can  only  confilf  of  acetates  and  alkaline  muriates. 
Diffbive  the  dry  mafs  in  alcohol,  and  let  it  remain  for 
24  hours  in  the  temperature  of  60.  All  the  falts  are 
dilfolved,  except  the  alkaline  muriates.  The  refiduum 
dilHlled  ivith  quicklime  ivill  give  out  ammonia,  which 
will  precipitate  the  folutions  of  iron,  alum  or  lead, 
previoully  introduced  into  the  receiver. 

24.  Muriate  of  barytes  is  difcovered  by  fulphuric 
acid.  This  is  the  only  barytic  fait  yet  found  in  mineral 
waters, 

23.  To  detefl  muriate  of  lime,  firft  feparate  the 
fulphate  of  lime  by  evaporation,  to  a  few  ounces  ;  add 
alcohol,  and  afterwards  nitrate  of  barytes.  Evaporate 
the  filtered  folution  to  drynefs,  treat  the  mafs  with  al- 
cohol ;  evaporate  the  folution  to  drynefs,  and  re-dif- 
folve   the    refiduum    in  water.     If    a    precipitate    be 
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formed,  by  atfding  nitrate  of  filver,  oxalic  or  fulphuric  Analyfisof 
acid,  the   folution   then   may  contain  muriate  of  lime  ;     Mineral 
if  to  a  portion  of  the   Iolution,  carbonate  of  lime  be  \f 

added,  alumina  is  precipitated,  if  the  muriate  of  alu- 
mina cxill  in  the  water,  but  not  muriate  or  nitrate 
ot  magnefia.  Pure  ammonia  will  precipitate  mag- 
nefia from  its  combination  with  the  nitric  or  mu- 
riatic acid.  And  if  none  of  thefe  earths  appear,  the 
muriatic  acid  detefted  in  the  water  muft  be  united  to 
lime.  jj^3 

26.  Muriate  of  magnefia  is  difcovered  by  decompo-  Of  magne- 
fing  the  fulphates  by  means  of  nitrate  of  barytes.      Fil-  fil- 
ter the   Iolution,  evaporate  to  drynefs,  and  dilTolve  the 
refiduum  in  alcohol.      Evaporate  this   folution  to  dryv 

nels,  and  dlfTolve  the  refiduum  in  water.  The  nitrates 
ol  lime  and  magnefia,  and  the  muriates  of  lime,  mag- 
nefia and  alumina,  can  only  exift  in  the  Iolution, 
Carbonate  of  lime  precipitates  alumina  ■,  pure  ammonia 
precipitates  magnefia.  Muriatic  acid  is  detedfed  by 
nitrate  of  filver.  To  afccrtain  whether  the  muriatic 
acid  be  united  to  magnefia,  treat  another  portion  of 
the  folution  with  fulphuric  acid  and  alcohol.  If  no  . 
alumina  has  been  found,  and  no  precipitate  now  ap- 
pears, magnefia  is  the  only  earth  retained  in  the  folu- 
tion.    ^  ...  2224 

27.  To  detect  the  muriates  of  alumina  and  iron,  of  alumina 
the  alkaline  carbonates,  if  they  exift  in  the  water,  ami  iron, 
fliould  be  faturated  with  nitric  acid,  and  the  fulphates 
decompofed  with  nitrate  of  barytes.  By  adding  car- 
bonate of  lime  to  a  portion  of  the  water  filtered  and 
purified,  the  muriates  of  alumina  and  iron  will  be  pre- 
cipitated. Muriate  of  manganefe  is  alfo  feparated  by 
carbonate  of  lime. 

28.  To  difcover  the  nitrates  of  potalh  and  of  foda.  Nitrate  of 
precipitate  the   fulphates  with  acetate  of  barytes,  and  potalh  and' 
the  muriates  with  acetate  of  filver.      Evaporate  to  dry-  '°''^- 
nefs,  and  dilfolve  the  refiduum  in  alcohol.     The  alka- 
line nitrates,  and   a   portion  of  acetate  of  lime   remain 
undiffolved.     Filter  oft"  the  undilTolved  nitrates,   waih 

them  with  alcohol,  and  rediffolve  them  in  water. 
Carbonate  of  magnefia  decompofes  nitrate  of  lime. 
To  feparate  the  nitrate  of  magnefia  thus  formed,  eva- 
porate to  drynels,  add  alcohol  to  the  dried  mafs ;  the 
nitrate  of  magnefia  is  diiTolved,  but  the  alkaline  ni- 
trates remain  untouched. . 

29.  To  deteil   nitrate  of  lime,  evaporate  the  water  of  lime.  • 
confiderably  to  feparate  the  fulphate  of  Ume  which   it 

may  contain,  and  add  alcohol  to  feparate  the  other 
fulphates.  The  fulphates  being  filtered  off,  and  the  alco-  • 
hoi  expelled  by  heat,  oxalic  acid  added  to  the  folution, 
will  produce  a  precipitate,  if  there  be  any  lime  in  it. 
Decompofe  the  muriates  with  acetate  of  filver  j  filter 
the  folution,  and  evaporate  it  to  drynefs  ;  diffolve  the 
dry  mafs  in  alcohol  ;  evaporate  this  to  drynefs,  and  re' 
diflolve  it  in  water.  If  nitrate  of  lime  exift  in  the  fo- 
lution, fulphuric  acid  will  difcover  it. 

30.  To   difcover  nitrate  of  magnefia,   the' fulphates  gf  "a Jne.^ 
and  muriates  are  firft  to  be  feparated  ;  the  folution  be-fij. 

ing  filtered,  and  evaporated  to  drynefs,  the  refiduum 
is  to  be  diflolvcd  in  alcohol.  Evaporate  this  folution 
to  drynels,  and  dilfolve  the  refiduum  in  water.  Add 
to  the  folution  pure  potafti,  which  precipitates  the 
earthy  acetates  and  the  nitrate  of  magnefia.  Filter 
the  folution,  evaporate  to  drynefs,  and  treat  the  refi- 
duum with  alcohol,  which  diffolves  the  alkaline  ace- 
tates, . . 
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tates,  and  leaves  the  liitrale  of  potafh  Untouched  j  by 
tvhicli  procefs  it  inuft  appear,  that  nitrate  of  magnefia 
previoully  exirted  in  th.c  water. 

31.  Alkalies  combined  with  bitumen  are  fometimes 
found  in  mineral  waters.  Thefe  mineral  foaps,  or  bi- 
tuminated  alkalies,  as  they  are  called  by  Mr  Kirwan, 
form  a  coagulum  with  the  acids.  This  coagulum  is  io- 
luble  in  the  alkalies. 

32.  Extratlive  matter,  which  is  fometimes  found  in 
mineral  waters,  is  difcovcred  by  means  of  nitrate  of  filver, 
with  which  it  forms  a  brown  precipitate,  but  the  water 
containing  it  muft  be  freed  from  fulphuric  and  muriatic 
acids  v\ith  nitrate  of  lead.  Three  grains  of  the  pre- 
cipitate, according  to  Weflruisb,  indicate  one  grain 
of  extraftiTe  matter. 

T^T,.  Animal  extraftlve  matter  gives  a  very  difagrec- 
able  tafte  and  fmell  to  water.      It  Is  foluble  in  alcohol. 

34.  The  following  is  a  lift  of  lalts  which  are  incom- 
patible with  each  other,  or  ivhich  cannot  exift  together 
in  the  fame  water. 

1.  Alkaline  carbonates  ;  and  earthy  or  metallic  ful- 
phates,  muriates,  or  nitrates. 

2.  Sulphuric  acid  ;  and  earthy  nitrates,  muriates,  or 
carbonates. 

3.  Alkaline  fulphatcs  j  and  earthy  nitrates,  or  mu- 
riates. 

4.  Sulphate  of  foda  ;  and  muriate  of  potafh. 

5.  Sulphate  of  potaih  ;  and  nitrate  of  foda. 

6.  Sulphate  of  ammonia  ;  and  nitrate  0/  potafh,  and 
muriate  of  potafh. 

7.  Sulphate  of  magnefia  ;  and  nitrate  or  muriate  of 
lime. 

8.  Alum  ;  and  nitrate  of  lime  and  of  magnefia,  or 
muriate  of  magnefia. 

9.  Nitrate  of  Ume  ;  and  muriate  of  potafli,  muriate 
of  ammonia,  of  barytes,  or  magnefia. 

10.  Nitrate  of  magnefia  ;  and  muriate  of  barytes, 
and  of  potafli. 

11.  Muriate  of  magnefia  j  and  nitrate  of  foda  or 
lime  *. 

II.  Of  the  Method  of  afcertaining  the  Proportions  of 

Subflances  in  Mineral  Waters. 


riiyfical  ^-   ■'•"  examining  any  mineral  water,  it  has   been  al- 

properties    ready  mentioned,  that  it  is  necefl'aiy,  firfl:  to  afcertain 
nrft  afcer-   the  phyfical  properties,  and  efpecially  the  fpecific  gravity, 
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from  which  the  quantity  of  faline  matter,  as  .Mr  Kir- 
wan  obferves,  may  be  eftimated.  The  method  he  pro- 
pofes  is  the  following.  He  fubtrafls  1  ooo,  the  fpecific 
gravity  of  pure  water,  from  the  fpecific  gravity  of  the 
mineral  water  to  be  examined,  exprelTed  in  whole  num- 
bers, and  multiplyinf;  the  produft  by  1.4,  which  gives 
the  ^veight  of  the  falts  freed  from  their  water  of  cry- 
llallization.  Thus,  a  folution  of  common  fait,  whofe 
fpecific  gravity  is  1.079.  -^  thoufand  fubtracled  from 
this  leaves  79,  which  multiplied  by  1.4  is  equal  to 
1 10.6,  which  is  the  quantity  of  faline  matter  in  1000 
parts  of  the  folution  of  common  fait, 

2.  After  afcertaining  the  phyfical  properties,  the 
firfl  flep  in  the  analyfis  is  to  eflimate  the  quantity  of 
gafeous  bodies  which  the  water  contains.  Thefe  are, 
oxygen  gas,  azotic  gas,  atmofpheric  air,  fulphurated 
hydrogen  gas,  and  fulphnrons  acid.  They  are  to  be 
collciied  by  healhig  a  quantity  of  the  water  in  a  re- 
2 


tort,  and  receiving  the  gas  -over  water,  or  over  mer-  Anaiyfi^  n? 
c-ury,  if  it  is   abforbed  by  water.     The  nature  of  the     Miik-nl 
gas  will    be  afcertained    by  the  different    tells  which         ^\^''^  • 
have  been  already  mentioned  for  dcte£ling  the  gales, 
and  the  quantity  of  it  may  be  afcertained,  by  calcu- 
lating the  bulk,  taking  care  to  make  the  proper  allow- 
ance for  the  difference  of  prefl'ure  of  the  air  and  tem- 
perature.      But  for  this   fee   Mr  Kirwan's  method  of 
calculation,  in  his  EfTay  on  the  Analyfis  of  Min.  Wat. 

P-  '78-_  ...         "44 

3.  To  difcover  the  carbonates  which   may  exifl    in  Carbonates, 
the  water,  is  the  next  flep  in  the  analyfis.     There  may 

be  carbonate  of  lime,  of  magnefia,  of  alumina,  or  iron. 
If  the  water  contains  fulphurated  hydrogen,  it  muft 
be  feparated  by  expofure  to  the  air,  or  by  means  of 
litharge.  Filter  and  boil  a  quantity  of  the  water  for 
half  an  hour.  In  this  way  it  is  deprived  of  the  earthy 
or  metallic  carbonates.  If  the  water  contains  no  ful- 
phurated hydrogen.  It  Is  to  be  boiled  for  a  quarter  of 
an  hour,  expofed  to  the  air  till  it  Is  cool,  and  filtered. 
DitTolve  the  precipitate  in  diluted  muriatic  acid.  The 
whole  are  foluble  in  this  acid,  excepting  alumina  and 
fulphate  of  lime.  Let  the  refiduum  be  expofed  to  a 
red  heat  ;  mark  the  weight,  and  boil  it  in  carbonate  of 
foda.  Saturate  the  foda  with  muriatic  acid,  and  boil 
the  mixture  for  half  an  hour.  Carbonate  of  lime  and 
alumina  are  thus  precipitated.  Difl'olve  the  dried  pre- 
cipitate in  acetic  acid.  The  lime  is  dilTolved,  but  the 
alumina  remains.  The  weight  of  the  lime,  after  being 
dried,  fubtradled  from  the  original  weight,  gives  the 
proportion  of  fulphate  of  lime.  To  feparate  the  iron,  ~ 
add  ammonia  to  the  muriatic  folution,  as  long  as  a  red- 
difli  precipitate  is  perceived.  If  magnefia  be'  precipi- 
tated with  the  Iron,  expofe  the  precipitate  in  the  open 
air  for  lome  time,  to  a  heat  of  about  200°  ;  add  acetic 
ncid  in  fmall  quantities,  to  dllTolve  the  magnefia  ;  the 
iron  thus  feparated,  Is  to  be  re-diffolved  In  muriatic 
acid,  precipitated  by  an  alkaline  carbonate,  and  gently 
dried  and  weighed.  The  acetate  of  magnefia  is  next 
to  be  precipitated  and  eftimated  as  above.  The  mu- 
riatic folution  is  thus  freed  from  iron  and  part  of  the 
magnefia.  Add  fulphuric  acid  as  long  as  any  preci- 
pitate appeirs  ;  heat  the  lolution  flightly,  and  add  al- 
cohol. The  fulphate  of  lime  is  feparated  and  heated 
to  rednefs.  A  hundred  grains  are  ^=70  of  carbonate 
of  lime.  The  ammonia  is  to  be  precipitated  by  car- 
bonate of  foda,  dried  and  weighed.  The  whole  of  the 
carbonate  of  magnefia  Is  not  precipitated  by  boiling. 
Evaporate  the  boiled  water  nearly  to  drynefs.  The 
carbonate  of  magnefia  and  fulphate  of  lime  ^vlll  be  de- 
pofited.  Add  a  large  quantity  of  boiling  diftllled  wa- 
ter, which  will  diffblve  the  fulphate  of  lime,  and 
other  fubllances.  The  carbonate  of  magnefia  remains 
behind,  and  may  be  coUefled,  dried,  and  weighed. 
Tlie  carbonate  of  alumina  and  fulphate  of  lime  are  to 
be  eftimated  by  weighing  them,  after  they  have  been 
dried  in  a  red  heat. 

4.  To   afcertain    the    proportion   of   fulphuric    acId,Si,I|,hur,< 
add   liarytic   ^vater   to  faturation,  and  ^veigh  thg  preci-acid. 
pitate   after  it  has  been   expofed  to   a  red   heat.      A 
hundred   parts   of  the  ful])hate  of  barytes   contain   33       5246 
of  real    fulphuric   acid.     To  determine  the  quantity  of  Muriatic, 
muriaiic   acid,   likewife  add    barytic    water,    till    it    is 
neutralized,   then   precipitate  the   barytes  with  fulphu- 
ric acid.     A  hundred  parts  of  baiytes  take  up  31.8  of 

real 


CHEMISTRY 


Aiialyfis  of  real  muriatic  acid 
Mineral 
Waters 


/ 


II 


2148 


The  proportion  of  boracic  acid 
may  be  afcertained  by  precipitating  it  with  acetate 
of  lead.  The  precipitate  is  to  be  digcfted  in  a  heat 
of  203°  for  an  hour  ivith  fulphuric  acid.  Evaporate 
the  folution  to  drynefs,  and  add  to  the  dried  mafs  JO 
or  1 2  times  its  weight  of  alcohol.  Dillil  and  eva- 
porate this  folution  ;  the  boracic  acid  remains  behind, 
which  may  be  dried  and  weighed. 


Sulphate  of       i-    ihe  alkaline  fulphates  are  precipitated  by  means 
foda.  of   nitrate   ot  barytes.      A  hundred  and  leventv  parts 

of  ignited  lulphate  of  barytes  indicate  ico  of  dried  lul- 
phate  of  foda  ;  and   136.86  of  fulpiiate  of  barytes  in- 
dicate 100  of  dry  fulphate  of  pntafli. 
Of  lime  ^*   Sulphate  of  lime  is  moll  conveniently  determined 

by  evaporating  to  a  few  ounce?,  and  adding  a  few 
drops  of  alcohol,  which  will  precipitate  the  lulphate 
of  lime.  It  is  then  to  be  dried  and  weighed.  'J"he 
proportion  of  alum  in  a  mineral  water  is  afcertained  by 
evaporating  to  one-half,  and  precipitating  by  means  of 
carbonate  of  lime.  Acetic  acid  added  to  the  precipi- 
tate, combines  with  the  e.xcefs  of  lime  which  may 
have  been  added.  The  alumina  thus  freed  from  the 
carbonate  of  lime,  is  to  be  heated  to  incandefcence 
ior  half  an  hour.  Tivclve  parts  denote  100  cryftal- 
lized  alum,  or  nearly  49  ot  the  dried  fait. 

7.  If  no  other  fulphate  exifts  in  the  water,  fulphate 
of  magnelia  may  be  cllimated  by  preripifating  the  acid 
with  barytic  lalt.  A  hundred  grains  ot  lulphate  of 
barytes  indicate  i;l.ll  of  fulphate  of  magnefia.  Eut 
if  the  water  contains  fulphate  of  lime,  without  any 
other  fulphate,  it  may  be  decompofed  by  means  of  car- 
bonate of  magnefia.  The  lime  thus  obtained  being 
weighed,  (liews  the  quantity  of  fulphate  of  lime.  By 
adding  barytes,  the  whole  of  the  fulphuric  acid  is 
precipitated,  and  thus  the  quantity  of  this  acid  may 
he  eltimated.  Then  by  fubtra£ting  the  quantity  of 
fulphuric  acid  belonging  to  the  fulphate  of  lime,  the 
remaining  portion  indicates  what  was  combined  with 
the  magnefia.  If  the  ivater  is  found  to  contain  ful- 
phate of  foda,  none  of  the  earthy  nitrates  or  rauiiates 
can  exilt  along  with  it.  If,  therefore,  no  other  earthy 
lulphate  has  been  deteRed,  the  magnefia  is  to  be  pre- 
cipitat  jt  by  means  of  foda,  .and  is  then  to  be  dried 
and  weighed  ;  36.68  parts  indicate  100  of  dried  ful- 
phate of  magnefia.  If  fulphate  of  lime  accompany  thefe 
two  fulphates,  th«  precipitate  connfts  both  of  lime  and 
magnefia.  It  is  then  to  be  diffolved  in  fulphuric  acid 
and  evaporated  to  drynefs.  By  adding  twice  its  weight 
of  cold  water,  the  fulphate  of  magnefia  is  diffolved  ;  the 
fulphate  of  lime  is  infoluble.  Evaporate  the  fulphate  of 
magnefia  to  di7nefs,  expofe  it  to  a  heat  of  400",  and 
weigh  it.  If  the  water  contain  alum  inftead  of  fulphate 
of  lime,  the  fame  proceis  maybe  followed.  But  the 
precipitate  being  dried,  mult  firft  be  treated  ^vith  acetic 
acid  to  diflblve  the  magnefia,  but  the  alumina  remains 
untouched.  Sulphate  of  iron  is  feparated  by  expofing 
the  water  to  the  air  for  fome  days,  and  then  adding 
alumina.  The  iron  is  precipitated  in  the  Ifate  of  ox- 
ide, and  the  fulphate  of  alumina,  being  infoluble,  is 
precipitated  at  the  fame  time.  Thefe  falts  being  previ- 
oully  feparated,  the  proportion  ot  fulphate  of  magnefia 
may  be  eftimated  in  the  way  which  has  been  already  de- 
fcribed. 

8.  The   proportion   of  fulphate  of  iron  may  be  efti- 
mated by  the   following  procefs.     Let   the  weight  of  a 


precipitate  formed  with  pnifTiate  of  potadi    in  a  folu-  Anilyfi!  of 
tion  of  a  known  weight  of  fulphate  of  iron  in  water,    ^I;"'"''''! 
be   prevloully  afcertiilned.     'I'hen  with  the  fame   pruf-         *"''^''  , 
(late  precijiitate  the  fulphate  of  iron  in  the  water.      But 
if  muriate  of  iron  has  been  detected  in  the  water;  eva- 
porate to  drynefs,  and   add   to  the   reiiduum   alcohol, 
in  which  the  muriate,  but  not  the  falohate,    is    folu- 
ble. 

0.  Muri:ite  of  potafii  or  of  foda,  unaccomiianicd  with  m. ,-,,«? 
other  lalts,  may  be  eltimated  by  precipitatmg  by  m.eanspot  .fli  and 
ot  nitrate  of  lilver.      217.65  grains  of  muriate  of  fil-fuda. 
ver  denote   ico  of  muriate   of  pota!li  ;  and  235  grains 
of  muriate  of  filver  denote    1 00    of  muriate    of   foda. 
If  the  water  contains  any  of  the   alkaline  carbonates, 
they   muft   be  prcvioufly    feparated   by   faturating  with 
lulphuric  acid.      The  muriatic  acid  is  then  to  be  pre- 
cipitated by  lulphate  of  filver.      Muriate  of  ammonia  is 
decompofed  by  means  of  barytic  water ;  the  ammonia     « 
is  expelled   by   boiling,  the  barytes  is  precipitated  by 
fulphuric  acid,  and  the  muriatic  acid  Is   faturatcd  witli 
foda.     The  fulphate  of  barytes  denotes  the  quantity  of 
muriate  of  ammonia.  2253 

10.  If  the  common  fait  be  accompanied  with  muri-Oriime, 
ate  of  lime,  of  magnefia,  of  alumina,  or  of  iron,  thefe 
may  be  precipitated  with  barytic  water,  and  each  earth 
walhed,  but  not  dried,  re-dllTolvcd  in  muriatic  acid.  If 
only  one  of  thefe  falts  be  found,  faturate  the  excefs  of 
acid  with  a  known  quantity  of  an  earth  of  the  fame 
kind,  and  evaporate  to  drynefs.  'I'hen  dedutl  from 
the  weight  that  of  the  muriate  formed  by  the  earth 
added  :  thus  50  grains  of  lime  denote  ico  of  muriate  of 
lime  heated  to  rednels  ;  31  grains  of  magnefia  indi- 
cate 100  of  muriate  of  magnt-lia  ;  and  2 1. 8  grains 
of  alumina  indicate  100  of  muriate  of  alumina.  The 
barytes  is  precipitated  by  lulphuric  acid  ;  and  the 
muriatic  acid  is  driven  oif  by  heat.  The  muriate  of 
ioda  may  then  be  eltimated  by  evaporation  ;  but  the 
proportion  of  muriate  of  Ioda,  which  the  known  quanti- 
ty of  muriatic  acid  feparated  from  the  earths  denotes, 
mull  be  dedufted. 

If  lulphates  and  muriates  arc  found  accompanying 
each  other,  the  fomicr  may  be  precipitated  by  alcohol, 
or  by  evaporating  the  whole  to  drynefs.  The  earthly 
muriates  may  then  be  diflblved  in  alcohol.  Su'phate 
of  lime,  accompanying  alkaline  and  earthy  muriates,  is 
decompofed  by  muriate  of  barytes,  and  the  precipi- 
tate of  fulphate  of  barytes  indicates  the  proportion  of 
fulphate  of  lime. 

If  muriates  of  foda,  magnefia,  and  alumina,  accom- 
pany the  fulphates  of  lime  and  magnefia,  the  water 
to  be  examined  is  to  be  divided  into  two  equal  por- 
tions. To  precipitate  the  whole  of  the  lime  and  alu- 
mina, add  to  the  one  portion  carbonate  of  magnefia. 
The  proportion  of  lime  in  fulphate  of  lime  is  then  to 
be  alcertained  ;  and,  by  precipitating  the  lulphuric 
acid,  by  means  of  muriate  ot  barytes,  the  quantity  con- 
tained in  the  lulphates  of  magnefia  and  of  lime  is  afcer- 
tained. The  proportion  of  fulphate  of  magnefia  is  de- 
termined by  deducting  this  lalt  portion.  The  v\hoIe 
of  the  magnefia  and  alumina  is  precipitated  from  the 
lecond  portion  of  water  by  lime  water.  The  quantity 
of  thefe  earths  indicates  the  proportion  of  muriate  of 
magnefia  and  alumina,  deducting  that  portion  of  mag- 
nefia which  was  difcovcred  in  the  fiate  of  fulphate  in 
the  firft   portion   of  water.     The  fulphuric  acid  is  then 

precipit;iled 
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Vegetables,  precipitated  by  Larylic  water,  and  the  lime  by  car- 
•  bonic  acid ;    the  common  fait  is    obtained    by  evapo- 

rating the  water  to  drynefs. 

1 1 .  Nitre  may  exift  in  water  with  all  fulphates  and 
muriates  which  are  not  incompatible  ^vith  each  other. 
After  fufficient  evaporation,  the  fulphates  are  to  be 
precipitated  by  acetate  of  barytes,  and  the  muriates  by 
acetate  of  filver.  Filter  and  evaporate  to  drynefs  ;  and 
add  to  the  refiduum  alcohol,  which  difl'olves  the  ace- 
tates. The  nitrate  of  potalli,  which  remains  undiflbl- 
ved,  may  then  be  elfimated.  If  foda  be  found  in  the 
water,  it  muft  be  previoully  faturated  \nth  fulphuric 
acid. 

If  nitre  be  accompanied  with  common  fait,  nitrate 
of  lime,  muriate  of  lime,  muriate  of  magnefia,  evapo- 
rate to  drynefs,  and  add  alcohol,  which  diflolves  the 
earthy  falts.  Re-diffolve  the  dry  reiiduum  in  water, 
from  which  the  nitre  and  common  lalt  may  be  fepa- 
rated  by  acetate  of  filver.  Evaporate  the  fpirituous  lo- 
lution  to  drynefs,  and  re-diflblve  the  refiduum  in  water. 
The  weight  of  muriate  of  magnefia  is  afcertained  by 
precipitating  by  means  of  nitrate  of  filver.  The  weight 
of  the  nitrate  of  lime  is  determined  by  precipitating  by 
means  of  fulphuric  acid:  35  grains  denote  100  of  dry 
nitrate  of  lime  *. 


*iSee  Anal. 
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Chap.  XVII.  Of  MINERALS. 

In  following  out  the  arrangement  which  we  have 
laid  doivn  at  the  beginning  of  this  treatife,  we  fliould 
no^v  enter  upon  the  confideration  of  mineral  fubftances. 
To  preferve  the  chemical  invefligation  of  the  different 
departments  of  nature  unbroken,  ^ve  propofed  to  em- 
ploy this  chapter  in  a  general  view  of  the  charadfers 
of  mineral  bodies,  of  their  compofition  and  methods 
of  analyfis  j  but  as  this  article  has  been  unavoidably 
extended  to  fo  great  a  length,  we  (hall  referve  the 
whole  to  the  article  Mineralogy,  where  they  will  be 
fully  detailed. 

Chap.  XVIII.  Of  VEGETABLES. 


4255  I .  Natural  bodies  may  be  properly  divided  into  or- 

Divifion  of  ganized  and  inorganized,  each  of  which  exhibit  cha- 
dL's"."'  ^°'  ^^^"^  fufficiently  difcriminative.  The  fublfances  in- 
cluded under  the  17  preceding  chapters,  belong  to  the 
latter  clafs.  Organized  fublfanccs  are  vegetables  and 
animals,  which  are  to  be  treated  of  in  this  and  the 
following  chapters.  The  dilfinclion  between  thefe  two 
clafles  of  bodies,  although  in  fome  cafes  it  is  lefs  ob- 
vious, in  general  is  eafily  recognized.  The  mod  per- 
feft  forms  of  inorganizcd  matter  afford  no  marks  of 
refemblance  to  the  varied  and  complicated  ftruflure  of 
a  plant  or  an  animal.  In  the  mode  of  formation,  or 
the  growth  and  increafe  of  the  individuals  of  thefe 
two  claffes,  there  is  the  moft  ftriking  diverfity,  which 
exhibits  plain  and  certain  charaflers  of  dillinftion.  In 
the  one  clafs  the  growth  or  increafe  takes  place  by  the 
mere  aggregation  of  the  particles  of  matter  already  pre- 
pared, and  according  to  the  laws  of  affinity  between 
the  particles ;  and  no  new  properties  exift  in  the  ag- 
gregate, ^vhich  did  not  exift  in  the  minuteft  particle  of 
v.hich  it  is  compofed.  The  other  clafs  of  bodies,  com- 
prehending vegetables  and  animals,  exhibits  a  very  dif- 
iTent  procefs.     The  fubftances  which  enter  into  their 
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compofition  are  received  into  tubes  or  veiTels,  are  con- Vegetables, 
veyed  by  them  to  every  individual  part  of  the  vege-  ^"""^ 
table  or  animal,  are  fubjecled  to  peculiar  changes,  and 
affume  new  forms,  poffeffing  properties  and  qualities 
which  could  not  be  previoully  detected  in  the  fimple 
elements,  by  any  chemical  or  mechanical  operation. 
This  is  indeed  the  eflential  charafteriftic  of  vegetables 
and  animals.  The  particles  which  compofe  a  cryftal, 
formed  by  the  evaporation  of  water,  were  held  in  folu- 
tion  by  the  water,  and  invariably  and  uniformly  ar- 
ranged according  to  certain  laws ;  but  the  almoft  in- 
finite variety/  of  fubftances  which  compofe  vegetables 
and  aniraab,  are  not  to  be  found  in  the  materials 
which  are  neceflary  to  promote  their  growth  and 
health  •,  neither  in  the  water,  the  earth,  the  air,  the 
heat,  nor  the  light,  all  which  contribute  their  fhare  to 
the  fame  end.  Thefe  undergo  new  changes,  and  en- 
ter into  new  combinations,  none  of  which  exifted  in 
the  fimple  elements,  and  none  of  which  can  be  effeft- 
ed  by  any  mechanical  or  chemical  procefs.  Indeed 
the  laws  which  regulate  vegetable  and  animal  opera- 
tions, feem  to  be  totally  different  from  the  eftabUftied 
laws  of  chemical  aftion.  Hence,  from  obferving  this 
difference  of  aftion,  the  exiftence  and  influence  of  a 
different  principle  have  been  inferred  in  animals  and  ve- 
getables. This  has  been  called  the  vital  principle,  or 
the  principle  of  life,  becaufe  by  its  influence  the  varied 
and  complicated  phenomena  of  animals  and  vegetables 
are  exhibited,  ^vhich  cannot  be  accounted  for  on  me- 
chanical or  chemical  principles.  It  is  by  the  influence 
of  this  principle  that  the  animal  or  vegetable  feems  to 
poffefs  the  remarkable  power  of  refifting  or  counteraft- 
ing  to  a  certain  degree  the  effefts  of  chemical  or  mecha- 
nical agents  which  may  prove  injurious  to  its  exiftence  5 
the  po^ver  of  regulating  and  feledling  what  is  beneficial 
and  neceffary,  of  fupplying  what  is  deficient,  and  of  cur- 
tailing what  is  redundant.  Organized  fubftances  admit 
of  a  natural  divifion  into  vegetables  and  animals.  The 
bodies  included  under  each  of  thefe  divifions  have  fome 
points  of  refemblance  ;  but  in  general  are  fufliciently 
charafterized  and  diftinguiftied  from  each  other,  by 
their  form,  ftrufture,  power  of  motion,  component 
parts  and  peculiarities  of  habits.  The  firft  c»  thefe 
divifions,  namely  vegetables,  forms  the  fubjeft  of  the 
prefent  chapter.  ■    ,     j 

2.   A  vegetable  is  compofed  of  a  root,  ftem,  leaves,  sttuifture  ot 
flowers,  fruits,  and  feeds  •,  and  when  all  thefe  different  plants, 
parts  are  fully  developed,  the  vegetable  is  faid  to  be 
perfeB.     When  any  are  deficient,  or  at  leaft  lefs  obvi- 
ous, the  vegetable  is  faid  to  be  imperfeR,  21  f7 

The  root  is  that  part  of  the  plant  which  is  concealed  Root, 
in  the  earth,  and  ^vhich  ferves  to  convey  nouriihment 
to  the  whole  plant.  The  ftem,  which  commences  at 
the  termination  of  the  root,  fupports  all  the  other  parts 
of  the  plant.  When  the  ftem  is  large  and  folid,  as  in 
trees,  it  is  dfenominated  the  trunk,  which  is  divided 
into  the  wood  and  the  bark.     The    bark    conftitutes  « 

the  outermoft  part  of  the  tree,  and  covers  the  whole  of  gjfij_ 
the  plant  frem  the  extremity  of  the  roots  to  the  ter- 
mination of  the  branches.  The  bark  is  compofed  of 
three  parts,  namely,  the  epidermis,  the  parenchyma, 
and  cortical  layers.  The  epidermis,  which  is  a  thin 
tranfparent  membrane,  forming  the  e-ictemal  covering  of 
the  bark,  is  compofed  of  fibres  crofting  each  other. 
When  the    epidermis    js    removed,    it    is    reproduced. 

The 
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Vegetables.  Tha  pareilcliymn,  which  is  immediately  below  the 
*  epidermis,  is  of  a  dark  green  colour,  compofed  of  fibres 
croirmg  each  other  in  all  direftions,  and  is  fucculent 
and  tender.  The  cortical  layers  which  conllitute  the 
interior  part  of  the  bark,  are  compofed  of  thin  mem- 
branes, and  increale  in  number  witli  the  age  of  the 
plant. 

The  wood  immediately  under  the  bark,  is  compofed 
of  concentric  layers,  \vhich  increafe  with  the  age  of 
the  plant,  and  may  be  feparated  into  thinner  layers 
which  are  compofed  of  longitudinal  fibres.  The  wood 
next  the  bark,  which  is  fofter  and  whiter,  is  called  the 
alburnum.  The  interior  part  of  the  trunk  is  browner 
and  harder,  and  is  denominated  the  perfefi  wood. 

In  the  middle  of  the  ftem  is  the  pith,  which  is  a 
foft  fpongy  fubilance,  compofed  of  cells,  or  utriculi, 
as  they  are  called.  In  old  wood,  this  part  entirely 
difappears,  and  its  place  is  occupied  by  the  perfeft 
wood.  The  leaves  are  compofed  of  fibres  arranged  in 
the  form  of  net-work,  which  proceed  from  the  ftem, 
and  foptllalks  by  which  they  are  attached  to  the 
branches.  Thefe  fibres  form  two  layers  in  each  leaf, 
which  are  deftined  to  perform  different  funftions.  The 
leaves  are  covered  with  the  epidentiis,  which  is  com- 
mon to  the  whole  of  the  plant.  Each  furface  of  a 
leaf  has  a  great  number  of  pores  and  glands,  which 
abforb  or  emit  elallic  fluids.  Flowers  are  compofed  of 
different  parts.  The  calyx  or  cup  is  formed  by  the 
extenfion  of  the  epidermis ;  the  corolla  is  a  continua- 
tion of  the  bark,  and  the  flamina  and  pillilla,  the  in- 
ternal parts  of  fruiflification,  are  compofed  of  the 
woody  fibres  and  pith  of  the  plant.  Fruits  are  ufually 
compofed  of  a  pulpy,  parenchymatous  iubllance,  con- 
taining a  great  number  of  utriculi  or  veficles,  and  tra- 
verfed  by  numerous  veffels.  Seeds  are  conilituted  of 
the  fame  utricular  texture,  in  the  veficles  of  which  is 
depofited  a  pulverulent  or  mucous  fubffance.  Thefe 
cells  have  a  communication  with  the  plant  by  means  of 
veffels,  and  by  thefe  is  conveyed  the  nectllary  uourifh- 
ment  during  germination. 

Plants  contain  different  orders  of  veffels,  which  are 
diftinguilhed  from  each  other  by  their  courfe,  iituation, 
and  ules.  Lymphatic  velTels  ferve  for  the  circulation 
of  the  fap.  They  are  chiefly  fituated  in  the  woody 
part  of  the  plant.  The  peculiar  velfels,  which  gene- 
rally contain  thick  or  coloured  fluids,  are  placed  im- 
mediately under  the  bark ;  they  are  fmaller  in  num- 
ber than  the  fap-vetfels,  and  have  their  interllices  filled 
up  with  utriculi  or  cells,  with  \7hich  they  form  a 
communication.  Some  of  thefe  proper  veffels  are  fi- 
tuated between  the  epidermis  and  the  bark,  which  are 
readily  detefted  in  the  fpring.  Some  are  fituated  in 
tlie  interior  part  of  the  bark,  forming  oval  rings,  and 
filled  with  the  peculiar  juices  of  the  plant.  Another 
fet  of  proper  veffels  is  placed  in  the  alburnum,  nearer 
the  centre  of  the  (lock  or  trunk,  and  fometimes  in  the 
perfeft  wood.  The  utriculi  or  cells  conllitute  another 
fet  of  veffels,  which  feem  to  refemble  a  flexible  tube, 
flightly  interrupted  with  ligatures  at  nearly  etjual  dif- 
lances,  but  llill  preferving  a  free  communication  through 
its  whole  length.  They  vary  in  form,  colour,  and 
magnitude,  in  different  vegetables,  and  e.xift  in  the 
roots,  the  bark,  leaves,  and  flowers.  The  trache;c 
or  fpiral  veffels,  which  are  readily  detected  in  fucculent 
plants,  appear  in  the  form  of  fine  threads,  and  may  be 
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dra\vn  out  to  a  confiderable  length  without  breaking.  Funclions 
Thefe  veffels  are  very  numerous  in  all  plantiJ,  efpecially  "'  Vegetd- 
under  the  bark,  where  they  form  a  kind  of  a  ring,  and  '    . 

are  difpoled  in  dillinft   bundles,    in  trees,   ihrubs,  and 
llalks  of  herbaceous  plants. 

After  thefe  preliminary  obfervations  on  the  charac- 
ters of  organized  fubllances,  and  the  general  llruflure 
of  plants,  we  now  proceed  to  give  a  Ihort  view  of  the 
funilions,  decompofition,  and  component  parts  of  vege- 
tables. Thefe  ihall  form  the  lubjedl  of  the  three  fol- 
lowing feftions. 


Veflels. 


Sect.  I.  Of  the  FuNcriom  ofVEGETABisi. 
I.  Of  Germination. 


ix6% 


1.  When  the  perfeft   feeds  of  a  vegetable  are  placed Temperii. 
in  certain   circumflances,   they   produce   plants   exaftly  tufe- 
fimilar  to  thofe   from  which  they  originated.     The  re- 
quifite  circumflances  for  the  germination  of  feeds  are, 

heat,  air,  and  moiflure.  It  is  well  known  that  no  vege- 
tation goes  on  when  the  temperature  of  the  air  is  at 
the  freezing  point,  and  very  little  till  it  rifes  a  con- 
fiderable number  of  degrees  above  it.  The  feeds  of 
different  plants,  it  is  oblerved,  require  different  degrees 
of  heat  for  their  germination,  and  hence  t,he  various 
feal'ons  and  climates  in  which  different  plants  and  feeds 
are  found  to  vegetate.  ziC^ 

2.  But  whatever  the  temperature  may  be,  no  feeds  ger-  Air. 
minate,  unlefs  they  are  expofed  to  the  aftion    of  the 
air.      It  is  found  that  it  is  the  oxygen  of  the  air  which 

is  necelfary  for  the  produftion  of  this  change  j  for 
when  it  is  entirely  excluded  no  change  takes  place,  and 
when  it  is  in  greater  quantity,  vcgetatioiiJ|  more  ra- 
pid and  more  vigorous.  ^^^^ 
^.  Moillure  is  alio  neceffary  for  the  vegetation  of  feeds.  Moillurt 
But  although  water  be  neceiTary  for  this  purpofc,  it 
muff  be  applied  in  moderate  quantity,  for,  except  the 
feeds  of  aquatic  plants,  \vhlch  are  pofleffed  of  peculiar 
habits,  mofl  feeds  are  deprived  of  their  vegetative 
power,  and  entirely  decompofed,  when  they  are  kept  in 
water.  Hence  it  is  that  many  feeds  do  not  vegetate  in 
ftifl'  clay  foils,  which  retain  too  much  water,  nor  in 
fandy  fands,  which  allow  the  wliole  of  the  water  to 
filtre  through  them.  Many  feeds,  although  they  are 
expofed  to  the  favourable  aftion  of  thefe  agents,  do  not 
vegetate  when  they  are  expofed  to  the  aftion  of  light. 
It  is  on  this  account,  and  alio,  no  doubt,  for  the  proper 
application  of  moiflure,  that  feeds  are  covered  with  the 
foil,  by  which  means  germination  Is  found  to  be  great-- 
ly  promoted.                                                                                   iiCS 

4.  A  feed  is  compofed  of  three  principal  parts,  which  P^"'  ^i 
have  been  denominated  the  cotyledons   or  lobes,    the'^ 
radicle,  and   plumula.     The  greateft  number  of  feeds 

have  two  cotyledons.  Some,  however,  as  many  of  the 
farinaceous  feeds,  and  feeds  of  graffes,  have  only  one. 
Other  feeds  have  three,  and  lome  fix.  Hence  plants 
liave  been  dillinguillicd  into  mono-cotylcdmous,  di-coty/c- 
dinous,  and  polif-cotyledmous.  j^jj 

5.  The  firft  change    which  takes  place    on  a  feed  Root  form- 
placed  in  circumftances  favourable  to  germination,    is^d. 

the  increafe  of  fize  by  the  abforption  of  moiflure.  The 
radicle  is  then  formed,  which  ilretches  downwards  in- 
to the  earth.  1  he  plumula  flioots  upwards,  and  ex- 
pands into  leaves  and  branches.  The  pecuHar  func- 
tion of  the  root  is  to  convey  nourithment  from  the  earth 
4  X  for 
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for  the  fuiur*  growth  of  the  plant ;  but  from  what 
fource  is  the  nouiilhmsnt  derived  for  the  formation  of 
the  root  itfelf  ? 

6.  The  very  firft  change  which  takes  place  w  ithiii  the 
feed  is  the  combination  of  the  oxygen  of  the  air  which 
is  abforbed,  with  the  carbone  which  exifts  in  the  lobes 
of  the  feed,  and  the  formation  of  carbonic  acid,  which 
is  given  out  in  the  ilate  of  gas.  The  farinaceous  mat- 
ter of  the  feed  being  deprived  of  part  of  its  carbone,  is 
converted  into  a  faccharine  iiibftance,  which  is  clcrtin- 
ed  for  the  iiourifhment  of  the  embryo  plant,  till  its  parts 
arc  fo  far  evolved,  and  its  ftrufture  fb  completed,  as  to 
derive  nourifliment  from  the  earth. 

7.  The  firft  chemical  change,  therefore,  which  is 
obferved  in  the  germination  of  feeds,  is  the  abforption 
of  oxygen,  the  emiffion  of  carbonic  acid  gas,  and  the 
converfion  of  the  farinaceous  matter  into  a  faccharine 
fubflance.  This  is  the  procefs  of  germination,,  as  it 
Las  been  defcrlbed  by  chemical  phyfiologiils.  But  if 
o.xygen    gas    be    entirely    excluded,    no    change  takes 

I  place;  no  part  of  the  procefs  of  germination  goes  on; 
or  even  if  it  has  proceeded  fo  far  as  that  the  plumula 
Ihail  have  appeartd  above  the  furface  in  the  form  of 
feminal  leaves  ;  if  thefe  leaves  are  removed  before 
others  have  been  imfolded,  the  plant  dies.  The  fe- 
minal leaves  are  the  lobes  which  have  been  puttied  out 
of  the  earth  along  with  the  plumula,  fo  that  if  they  are 
delhoyed  the  plant  is  cut  off  from  the  neceifary  Iburce 
of  nouriflunent  fc»r  the  evolution  of  its  parts,  and  the 
formation  of  roots  and  leaves,  which  are  deftined  to 
perform  the  ditferent  functions  of  vegetation. 

•     11.  Of  tlie  Food  of  Plants. 

Siippc.fcd  to  I .  But  air,  heat,  and  moifture  are  not  only  neceifary 
be  witcr.  for  the  formation  of  the  different  parts  of  the  plant  ;  their 
action  mull  be  continued,  and  are  abfolutely  requiiite 
for  its  future  health  and  growth.  It  could  not  long 
tfcape  obferv.ition,  that  plants  ceafe  to  vegetate  when 
they  are  entirely  deprived  of  water.  Hence  it  became 
the  opinion  of  the  earlier  phyfiologifls,  that  \vater  con- 
llituted  the  chief  or  the  only  food  of  plants  ;  but  it 
has  been  proved  by  experiments  in  analyzing  plants 
which  grew  in  pure  water,  that  they  received  no  in- 
creafe  of  one  of  the  neceflary  principles  in  their  confli- 
tution,  farther  than  what  previoufly  exifted  in  the  feeds 
or-roots  from  which  they  fpring.  In  a  feries  of  experi- 
ments inftituted  by  Haflenfratz,  on  .the  roots  of  hya- 
cinths, the  feeds  of  kidney  beans  and  other  feeds,  he 
found  that  the  quantity  of  carbonaceous  matter  in  the 
full-formed  plant,  was  even  lefs  than  what  previoufly  ex- 
ifted in  the  bulb  or  feed. 

2.  But  although  pure  water  feems  not  to  contribute 
-vent  uf  the  to  the  growth  of  plants,  yet  it  is  neceflary  as  a  folvent 
food.  for  thofe  fubftances  which  are  confidered  as  the  proper 

food  of  vegetables.  But  when  water  is  impregnated 
with  certain  faline  and  earthy,  but  efpecially  with 
carbonaceous  matter,  it  is  then  found  to  be  moft  pro- 
per for  promoting  the  groirth  and  increafe  of  vege- 
tables. We  ha\e  obferved  ylants  growing  in  a  foil 
which  was  frequently  moiSened  with  the  water  from  a 
dunghill,  advance  -with  a  more  rapid  and  \'igorous 
growth,  and  attain  to  a  larger  fize,  than  fimilar  plants 
in  the  fame  foil,  ivhich  received  only  the  ufual  fupply 
cf  rain  and  dew  from  the  clouds.  It  has  been  found 
■  fcy  experiment,  thax  this  water  holds  in  folution  a  con- 
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fiderable  portion  of  carbone.  It  is  not  Improbable 
that  it  alfo  contains  fome  of  thofc  faline  matters  which 
have  been  detected  by  analyfis  in  plants  in  the  greatcit 
health  and  luxuriance.  The  wafte  of  the  foil  muil 
be  repaired  with  frequent  additions  of  manure,  which 
may  be  confidered  as  neceifary  fupplies  of  food  or  nou- 
ri'.hment. 

3.  But  whatever  may  be  the  food  of  plants,  it  is  taken 
up  by  the  roots  iir  the  Itate  of  folution  in  water,  and 
conveyed  by  the  \'eiTels  to  every  part  of  the  vege- 
table. For  this  purpofe  it  would  appear  that  there 
is  a  peculiarity  of  ilru<5ture  in  the  extremities  of  the 
roots ;  for,  if  part  of  the  fibre  of  a  root  be  cut  off, 
the  plant  ceafes  to  vegetate  tUl  new  fibres  are  formed, 
which  are  fo  conltrufled,  as  to  be  capable  of  abforbing 
the  neceflary  quantity  of  water. 

4.  This  tiuid,  which  is  found  in  plants,  is  called  the 
Ja/>.     It  is  moft  abundant  in  the   fpring,  as  the  feafon 

of  vegetation  advances ;  and  during  that  feafon,  when 
the  plant  is  ivounded,  it  flows  out  copioufly,  and  it  is 
then  faid  to  bleed.  This  is  particularly  the  cafe  with 
fome  trees,  fuch  as  the  birch  and  a  fpscies  of  maple  ; 
the  fap  of  which,  by  certain  proceffes,  yields  wine  or  fu- 
gar.  The  fap  is  contained  in  what  is  called  the  lijm- 
fi/iatic  or  common  veffels  of  the  plant. 

5.  The  fluids  taken  up  by  vegetables,  it  is  probable, 
no  fooncr  enter  the  plant,  than  thty  undergo  fome 
change.  Vauquelin  has  direfled  his  attention  to  this 
fubjeit,  and  has  analyzed  the  fap  at  different  periods 
during  the  feafon  of  vegetation.     The  fap  of  the  com- 
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tree  early  in  the  fpring,  was  of  a  brown  colour,  had 
a  fweet,  inucilaginous  tafte,  but  fcarcely  reddened  the 
tinfture  of  turnfble.  Ammonia  produced  in  this  fluid 
a  copious  yellow  precipitate,  foluble  with  effervefcence 
in  acid.  Barytes  and  lime-water  produced  a  fimilar 
effect.  Oxalic  acid  and  nitrate  of  filver  gave  a  white 
precipitate.  Sulphurit  acid,  diluted  with  water,  occa- 
fioned  a  briik  eflervefcence,  ^vith  the  evolution  of  the 
odour  of  acetic  acid  from  the  mixture.  Oxy muriatic 
acid  deltroycd  the  colour  of  the  fap,  and  formed  in  the 
liquid  a  yellow  precipitate.  Hydrofulphuret  of  pot- 
alh  and  fulphate  of  iron  effected  no  change,  but  alco- 
hol threw  down  a  flaky  precipitate.  A  quantity  of 
this  fap  being  evaporated  with  a  moderate  heat,  there 
was  foimd  on  the  furface  a  brownilti  pellicle  ;  a  brown 
matter  feparated  in  the  form  of  flakes,  and  an  earthy- 
matter  depofited  on  the  fides  of  the  veffel,  ivhich  ivas 
dry  to  the  touch.  After  evaporation  to  a  certain  de- 
gree, and  cooling,  a  yellow  earth  was  depofited,  which 
diffolved  with  effervefcence  in  muriatic  acid.  When 
the_ folution  was  completed,  the  liquid  was  filtered,  to 
feparate  the  infoluble  vegetable  matters.  The  muria- 
tic folution  mixed  with  carbonate  of  potafh,  yielded 
carbonate  of  lime.  The  liquid  ^vhich  had  depofited 
the  %'egetable  matter  being  evaporated  with  a  gentle 
heat  afforded  a  grayifh  extract,  ivhich  ftrongly  attracted 
moifture  from  the  '  air,  and  had  a  very  ptmgent,  faline 
tafte.  It  efFen'cfced  with  the  addition  of  concentrated 
fulphuric  acid,  and  gave  out  the  odour  of  radical  vine- 
gar. Diftilled  with  three  parts  of  fulphuric  acid,  it 
iumiflied  very  concentrated  acetic  acid,  and  there  re- 
mained in  the  retort  fulphate  of  potafli  with  excefs  of 
acid. 

6.  From  this  analyfis  it  follows,  that  the  extraft  of  the 
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ruiiiftioiis  fap  of  the  elm  is  chiefly  conipofcd  of  acetate  of  potaft. 
ot  Vegeti-  Q^g  thoufand  and  thirty  nine  parts  of  this  fap  yielded 
,  nearly  the  following  proportions. 


Compufi- 
tion". 


Acetate  of  potafli  9.240 
Vegetable  matter  i.o6o 
Carbonate  of  lime    .796 


The  deficiency  was  made  up  of  water  and  fome  ^^3la- 
tile  matter. 

Wiien  the  feafon  was  farther  advanced,  the  fap  of 
the  fame  tree  was  again  fubjefled  to  analyfis,  and  it 
tvas  found  that  the  quantity  of  acetate  of  potath  and 
carbonate  of  lime  had  diminiihed,  but  that  the  quan- 
tity of  vegetable  matter  ^vas  nearly  double.  At  a  flill 
more  advanced  period  of  the  feafon,  the  experiment  was 
repeated,  the  refult  of  which  was,  that  the  increafe  of 
the  vegetable  matter,  and  the  diminution  of  the  ace- 
tate of  potafh  and  carbonate  of  lime  were  fllll  greater. 
It  appeared  too,  that  carbonic  acid  exilled  in  excefs  in 
the  lap,  and  that  the  carbonate  of  lime  was  held  in  fo- 
lution  by  it. 
1279  7-  1  li^  fame  chemift  analyzed  the  fap  of  the  beech, 

Of  the         and  it  was  found  to  be  compofed  of  water,    acetate  of 
beech.         ]ime  with   excefs    of   acid,    acetate    of   potafh,    gallic 
acid,    tan,    mucus,    extraftive    matter,    and  acetate  of 
alumina ;  but  the  proportions  of  thefe  parts  have  not 
been  mentioned.      From  this  analyfis  it  appears,  that 
the  fap  of  the  beech  is  different  from  that  of  elm,  in 
containing  acetic  acid  uncombined,  befides  gallic  acid 
and  tan,  but  at  the  fame  time  having  no  carbonate  of 
lime.     When  the  fap  of  the  fame  plant  was  examined 
later  in  the  feafon,  the  proportion   of  gallic  acid   and 
tan  had  increafed.     Vauquelin  alfo  examined  by  ana- 
lyfis, the  fap  of  the  carpinus  fylveftris  or  hornbeam,  and 
*  •^'"■- '''.  the  betula  alba  or  birch  *.     The  component  parts  of 
im.  xsxi.  jj^^  ^^p  ^p  j^g  former  were  found  to  be,  acetate  of  pot- 
afli and  lime,  mucilage,  fugar,  and  extradl,  with  wa- 
ter; and  the  latter  were  found  to  be  water,  acetates  of 
lime,    alumina    and    potaQi,    fugar,   and  vegetable  ex- 
tract.    From  thefe  experiments  it  appears  that  the  fluids 
which  are  taken  up  by  plants,  are  immediitely  changed 
0        by  certain  proceffes  within    the    plant  ;    for    fome    of 
Of  the         tli^   fubftances  which  are  component  parts  of  the  fap 
hornbeam,  of  plants,    are  either  not  found  in  the  liquids  before 
they  enter  the  plant,   or  exill  in  them  in  very   fmall 
quantity.       Thefe    changes,  it  appears  too,    from  the 
fame  experiments,  are  confiderably  greater,  at  the  later 
periods  of  the  fealon  of  vegetation.     Some  of  the  com- 
ponent parts   are   greatly  increafed,  while   others   are 
4281      much  diminifhed. 
^        K  8.  The  fap  afcends  from  the  root  to  the  extremities 

■wood  '^^  '■''^  branches,    which  has  been  proved  by  making 

incifions  in  the  trunk  of  a  tree  at  different  heights  in 
the  fpring  feafon.  The  fap  is  obferved  to  flow,  firft, 
from  the  lowelf  incifion,  and  fucceiTively  to  the  high- 
ell.  It  is  through  the  veffels  in  the  woody  part  of 
the  tree,  that  the  fap  afcends,  for  no  fap  flows  from  an 
incifion  unlefs  it  has  penetrated  the  wood,  and  in  fome 
trees  it  is  neceffary  to  make  the  incifion  nearly  to  tire 
center.  It  has  been  obferved  that  coloured  infuiions 
alwavs  pafs  from  that  part  of  the  wood  called,  the  al- 
burnum. 
^*  9.  Ihe  fap   of  plants  is  conveyed  through  thofe  vef- 

fels which  were  defcribed  under  the  name  of  trachei^  or 


By  the 
tracheae- 


fpiral  veffels.     Thefe  were  denominated  tracheae  or  air- 
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veffels  by  the  earlier  phyfiologills,  beraufe  being  found  Funaioijs 
empty,  ivhen  they  were  cut  acrofs  and  examined,  they"'  V'?''"- 
were  fiippoied  to  convey  nothing  but  air.  ■ 

9.  As  the  fap  of  vegetables  moves  with  very  con-  J283 
fiderable  force,  it  has  given  rife  to  much  fpeculation  Caule  oi 
about  the  nature  of  that  pouer,  or  the  caufe  by  whicli  ^^^  iifcent. 
this  is  effected.  Rlalpighi  afcribed  the  afcenfion  of 
the  fap  to  the  dilatation  and  contratlion  of  the  air  in  the 
air-veffcls  ;  while  Grew  fuppofed,  that  it  was  owing  to 
the  lightnefs  of  the  vapour,  in  which  llate  he  conceived 
the  fap  entered  the  plant,  and  was  conveyed  through 
it.  By  many  others  the  alcent  of  the  fap  in  vegetables 
has  been  alcribed  to  the  force  of  capillary  attraftion  j 
but  the  nature  of  this  adion,  as  it  is  deraonftratcd  and 
explained  by  mechanical  philolophers,  feem  to  be  in- 
compatible with  the  phenomena  of  the  circulation  of 
the  fap  in  vegetables,  and  has  therefore  been  rejecled 
as  a  hypothefis  equally  unfatisfaftory  with  thofe  which 
have  been  jull  mentioned.  It  has  been  afcribed  with 
more  probability  to  the  action  of  the  veffels  themielves. 
This  is  owing,  in  the  language  of  phyfiologills,  to  the 
irritability  of  the  veffels,  or  a  ceitain  po'.ver  by  which 
they  are  enabled  to  contraft,  by  the  aftion  or  influence  of 
certain  fubftances.  This  is  fuppofed  to  be  the  cafe  with 
the  fap,  and  the  aflion  which  takes  place  when  it  enters 
the  roots,  is  owing  to  the  irritability  of  the  veffels.  As 
the  fap  is  carried  a  certain  length  by  the  firft  contrac- 
tion, it  is  carried  ftill  farther  'by  the  lecond  ;  and  thus 
by  fucceflive  contraclions  it  is  propelled  through  every 
part  af  the  plant,  while  at  the  fame  time  new  additions 
continue  to  enter  the  extremities  of  the  root. 

III.  Of  the  Functions  of  the  Leaves. 

1.  Whatever  be  the  nature  of  the  procefs,  the  fap  i^ 
carried   to  every  part  of  the  vegetable,  and  we  have 
feen  that  it  has  no  looner  entered  it  than  it  undergoes 
certain  changes,  which  become  more  confiderable  ac-      ni^ 
cording  to  the  length  of  time  after  its  abforption.     But  Produce 
the  greateft  changes  which  take  place  in  the  fap   of?''''' 
plants,  are   effefted  in  the  leaves.     The  leaves  are  to  ■^''•''"S^'  °" 
be  confidered  among  the  effential  organs  of  vegetables,      jjg* 
for  in  theiu  the  fap  is  totally   changed,  and  converted  Convert  it 
into  the  peculiar  juice,  ox  fuccus  proprius,  of  the  plant,  ""to  the 
As  the  funftions  of  the  leaves  ate  of  great   importance  P'^5"''^'^ 
in  vegetation,  it  will  be  neceffary  to  confidcr  the  na--'" 

ture  of  their  aftion.  '  2286 

2.  During  the  day,  the  leave«  of  plants  tranfpire  a  During  the 
very  confiderable  quantity  of  moifture,  the  proportion  <i^y- 

of  which,  it  appears  from  fome  experiments,  was  not 
much  inferior  to  the  quantity  abforbed.  From  fimi- 
lar  experiments  it  appears  that  the  quantity  evaporated 
w-as  in  proportion  to  the  extent  of  furface  of  the  leaves. 
The  quantity  has  been  obfers'ed  to  be  greateft  too, 
during  funlhine  and  warm  weather.  It  is  greatly  in- 
terrupted during  the  night,  and  entirely  checked  by 
cold.  When  the  quantity  of  moifture  tranfpired  is  di- 
miniftied,  the  moifture  imbibed  is  alfo  foimd  to  be 
lefs  in  proportion.  This  indeed  might  have  been  ex- 
pected, for  when  the  tranfpiration  of  a  plant  ceafes, 
tliis  being  an  effential  funftion  of  vegetation,  the  whole 
procefs  mull  be  interrupted.  In  experiments  made  on 
this  tranfpired  matter,  by  evaporating  to  drynefs  a 
quantity  which  had  been  colletled,  a  fmall  portion 
of  carbonate  of  lime  ^vas  obtained  j  from  the  refiduum, 
4X2  a 
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Fun(fli<ws  a  ftill   fmallcr  pr<<portion  of  iiilphate  of  lime,  with  a 
»t  Vtgcta-  jJjjIp  gmiimy  and   rcfuious  matter.      It  has  been  found 
that  the  tranfpiration  of  moillure  takes  phtce  chiefly  011 
tlie  upper   furface  of  the   leaves,  and   this  leeras  to  be 
,        performed  by  a  particular  fet  of  organs. 
Oxjien  gas      3-  During  the  day,  and  efpccially  during  bright  fun- 
given  out.    (hinc,  oxygen  gas  is  given  out  by  the  leaves  of  plants, 
2288      Xhe  quantity  of  oxygen  gas  emitted  by  leaves,  as  ap- 
<  ;iibonic      pears  from  tlie   experiments  of  naturalllls,  depends  on 
fot'bed        "  ^^^  quantity  of  carbonic  acid  gas  -which  is  abforbed  by 
the  plant ;  for  it  has  been  afcertaiued  that  vegetables 
grow  rapidly  and   vigoroully  when  they  are  expoled  to 
this  gas ;  nay,  it  is   found   efltntially  necelTary  to  their 
health  and    gro^vth.      If  the  water  ^vith  ^vhich   plants 
are   fupplicd  be  deprived  of   the   whole  of  its  air  by 
boiling,  no  oxygen  gas  is  emitted,  and  water  which  is 
impregnated  with  the    greatcil  proportion  of  carbonic 
acid    gas,  gives  out   the  greatell    quantity  of  oxygen 
gas. 

4.  This  procefs  goes  only  during  the  day,  and  it 
is  more  vigorous  during  bright  funlhine  ;  from  which 
it  is  natural  to  conclude,  that  light  performs  fome  ne- 
ceiVary  part  in  it.  It  is  well  known  that  plants  v.-hich 
gro^v  in  the  dark  do  not  acquire  a  green  colour ;  and 
it  is  found  that  thefe  plants,  contain  a  fmaller  propor- 
tion of  carbone  than  iimilar  plants,  in  the  fame  cir- 
cunillances,  expofed  to  the  light.  From  this  it  may 
appear  what  is  the  nature  of  the  procefs  when  carbonic 
acid  gas  is  abforbed  by  plants,  and  oxygen  gas  emit- 
ted. It  is  the  decompofition  of  the  former,  which  is 
cffeiFlcd  ;  the  carbone  being  retained  in  the  plant,  and 
the  oxygen  given  out ;  but  light  being  a  neceifary 
i.^ewt  iu  this  decompofition,  the  procefs  mull  be  inter- 
rupted when  it  is  excluded. 

5.  This  decompofition  takes  place  in  the  parenchy- 
matous fubftance  of  the  leaf,  and  the  quantity  emitted, 
it  appears,  is  in  proportion  to  the  thicknels  of  this  fub- 

out  the  ox-  fiance.  The  green  colour  of  plants,  it  has  already 
jgen  gas.  been  mentioned,  depends  on  the  a61ion  of  light.  Plants 
which  vegetate  in  the  dark,  have  not  only  a  fmaller 
proportion  of  carbone,  but  alfo  continue  of  a  white 
colour ;  but  in  a  fliort  time  after  they  are  expofed  to 
the  light,  the  green  colour  Is  reflored. 

6.  Thus  it  appears,  that  it  is  one  part  of  the  func- 
tions of  leaves  of  plants  to  exhale  a  confiderable  pro- 
portion of  the  moillure  taken  in  by  the  roots  ;  to  ab- 
foi-b  carbonic  acid   gas ;    to    decompofe    this    gas,  by 

jjgj  which  its  carbone  is  retained  in  the  plant,  and  the 
Vege  abies  oxygen  is  given  out.  Thus  too,  it  appears,  that  ve- 
the  great  getables  are  one  of  the  great  fources  of  fupply  of  oxy- 
gen gas,  which  is  effentially  necellary  in  the  numer- 
ous proceffes  of  combullion,  and  the  refpiration  of  ani- 
mals, which  are  conlfantly  going  on  on  the  furface  of 
the  earth  •,  and  thus  the  walle  of  this  vital  fluid  is  re- 
paired, and  the   balance  preferved  between  its  delfruc- 

S2Q3  "°"  ^"'^  fupply. 
Fumflimi  of  7-  1^^  leaves  of  plants  perform  a  very  different  func- 
leaves  du-  tion  during  the  night.  Inftead  of  emitting  moillure 
and  oxygen  gas,  and  abforbing  carbonic  acid  gas, 
which  takes  place  during  the  day,  the  procefs  is  re- 
verfed.  Carbonic  acid  gas  is  emitted,  and  moillure 
and  oxygen  gas  are  abforbed.  The  abforption  of  moi- 
fture  leems  to  be  chiefly  performed  by  the  under  fur- 
face of  the  leaves,  at  leall  in  many  plants.  It  has  been 
found  by  experiment,  that  plants,  which  have  be<rti  made 
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to  grow  in  oxygen  gas  give  out  a  greater  quantity  of  Fiindlion* 
carbonic  acid  gas,  than  when  they  grow  in  common  air.  ofVcgeta. 
From  this  circumftance  it  has  been  fuppofcd,  that  the 
carbonic  acid  gas,  emitted  by  plants  during  the  night, 
is  owing  to  the  combination  of  the  oxygen  abforbed, 
with  the  carbone  of  the  fap  ;  for  it  is  at  the  fame  time 
that  o.xygen  is  abforbed.  It  has  alfo  been  alcribed  to 
the  decompofition  of  the  water. 

8.  By  thefe  different  proceffes  which  are  carried  on 
in  the  leaves  of  plants,  by  the  abftratlion  of  fome  of  its 
principles,  and  by  entering  into  minute  combinations 
with  others,  the  fap  undergoes  very  gre«t  changes.  It  Peculiar 
is  there  converted  into  the  peculiar  juice  of  the  plant, juite. 
from  which  are  derived,  by  other  proceffes,  the  differ- 
ent fubilances,  which  are  produced  in  the  different 
parts  of  plants,  the  nature  of  which  will  be  afterwards 
examined.  The  leaves  of  plants  have  been  compared 
to  the  lungs  and  flomach  of  animals.  How  far  this 
analogy  is  jull,  it  is  not  necellary  to  inquire  ;  but  there 
can  be  no  doubt  that  the  leaves  are  effential  organs  in 
the  economy  of  vegetables.  In  the  very  fivlt  llep  in 
the  procefs  of  vegetation,  during  the  germination  of 
feeds,  the  moillure  abforbed  by  the  roots  is  carried  to 
the  feminal  leaves,  and  there  undergoes  certain  changes, 
before  it  is  fit  for  the  formation  of  the  Ifem  and  other 
leaves  of  the  plant ;  for,  if  thefe  leave?  arc  removed, 
vegetation  is  entirely  interrupted,  and  the  plant  die^. 
Even  when  plants  have  made  farther  progrefs,  and  are 
in  full  vigour,  if  they  are  entirely  llripped  of  their 
leaves,  the  powers  of  vegetation  ceaie,  till  thefe  necei- 
fary organs  are  rellored,  and  new  leaves  are  formed. 
The  progrefs  of  vegetation  is  alfo  flopped  when  the 
furface  of  leaves  is  vamiftied  over,  fo  that  the  ab- 
forption and  pmiffion  of  the  neceffary  fluids  are  inter? 
rupted.  _  2,5^ 

9.  The  fap  of  plants,  it  has  been  already  obferved.  Sap  flows 
flows  from  the  roots   towards   the   branches   and  leaves  ffoi"  t*"^  . 
of  the  plant.       In  the    leaves   it   undergoes    pecuhar  f°"'* '°  *  ' 
changes,   in  confequence  of  part  being  exhaled,  and  in 
confequence  of  the  abforption   of   different    principles 

\vhich  combine  with  it,  and  no  doubt  contribute  by 
this  combination  to  the  changes  which  take  place. 
The  fap,  as  we  have  already  faid,  is  then  converted  in- 
to the  Jt/ccus  proprius,  or  peculiar  juice.  It  is  the  fap 
of  the  plant,  which  is  fo  far  prepared  to  be  converted 
into  the  different  parts  of  the  plant,  correfponding  to 
its  nature  and  properties ;  and,  as  the  different  parts, 
both  of  liquids  and  folids  in  plants,  poffefs  properties 
totally  diftinft  'rom  each  other,  and  have  derived  thefe 
from  the  fame  nourilhment,  the  procefles  by  which 
thefe  different  fublfanccs  are  produced  in  different 
plants,  and  even  in  the  fame  plant,  mufl;  undoubtedly 
be  different.  ii-<)i 

10.  The  peculiar  juice  of  plants  flows  from  the  leaves  Peculjsr 

towards  the  roots.      If  a  ligature  is  fattened  round   the  jui'^':  fro™ 

llem  of  a  plant,  the  place  immediately  above   the  liga-       v  ^^^l- 
,        •      1  •  I    I       1  r     11  L     to  the  roots, 

ture,  that  is,  between  it  and  the   leaves,   Iwells   out  by 

the   accumulation   of  this  juice.     Or  if  a   wound   be 

made  in  the  bark,  the   pccuhar  juice   flows   in  greater 

abundan<!C  from  that  fide   of  the   wound   next   to   the 

leaves,  than  from  the  other  lide.  , 

11.  The  peculiar  juice  of  plants  has  a    greater  con- p^^    ^jj^j 
fiflence  than  the  other  juices.      It  is  readily  recognized  yf  it. 

by  fome  peculiarity  of  colour.  In  a  great  many  plants 
it  is  milkj',  in   fome   it   is   of  3  green  colour,  and   in 

Others 
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Pecompofi  otiiers  it  is  red.  The  component  parts  of  the  peculiar 
tion  of  Ve.juice  of  plants  are  little  known,  but  from  fome  ex- 
^ge  a  es.  ppfinients  which  have  been  made  on  this  fubjeil,  it  ap- 
pears that  fome  part  of  the  vegetaljle  is  ready  formed. 
In  the  experiments  of  Chaptal  on  the  peculiar  juice 
of  plants,  he  detefted  a  fubllance  which  polfeiTed  the 
properties  of  the  woody  fibre.  In  similar  experiments 
on  the  feeds  of  plants,  it  was  found  that  they  contair.td 
a  greater  proportion  of  the  woody  fibre,  from  wj.ici.  it 
is  inferred,  that  the  peculiar  juices  of  planii  <i<ntain 
their  nourilhment  ready  prepared,  and  in  that  liate  in 
which  it  is  found  in  the  feed.  The  pecuiiar  juices  of 
plants  contain  a  greater  proportion  of  thr'.-j  ele:nents 
which  conllitute  the  different  parts  of  plants,  than  what 
is  found  to  exill  in  the  lap.  Theie  are  caibone,  hy- 
1297  drogen,  and  oxygen. 
Plrmt^  have  ij.  Many  plants  ceafe  to  vegetate  as  foon  as  they 
have  perfeifed  their  feeds,  which  is  accomplilhed  by 
fome  in  one  feafon,  by  others  in  two,  and  hence  fuch 
plants  have  been  called  annuals  and  biennials.  Other 
plants,  ho^vever,  continue  to  yield  leeds  and  fruit  for 
many  fucceffive  (eafons,  and  to  live,  for  a  great  length 
of  time.  What  is  the  caufe  of  this  remarkable  diver- 
Cty  among  the  vegetable  tribes, — ^vhy  the  humble  an- 
nual fprings  up,  tiowers,  and  forms  perfeft  feeds  with- 
in the  ihort  period  of  a  few  months,  while  the  ilately 
oak  rears  its  lofty  head,  and  continues  to  be  the  pride 
and  glory  of  the  foreft  for  hundreds  of  years,  it  would 
be  difficult  to  fay.  At  prefent,  however,  it  is  not  our 
pro\"ince  to  enter  into  the  fpeculation. 

Sect.  II.  Of  the  Decomposition  qfVsaET.iniss. 

1 .  As  foon  as  plants  have  ceafed  to  vegetate,  they  un- 
dergo a  new  fet  of  changes.  The  wlujle  plant  is  broken 
_  down  ;  the  elements  of  which  it  is  compoleJ  enter  in- 
to new  combinations,  and  new  fubllances  make  their 
appearance,  which  did  not  previoully  exilt  in  the  plant. 
This  decompofition  is  owing,  partly  to  the  affinities 
between  the  component  parts  of  the  vegetable  them- 
felves,  and  partly  to  the  affinities  which  exill  between 
fome  of  the  elementary  principles  of  the  plant,  and  the 
heat,  air,  and  moifture,  ^vithout  ivhich  no  decompofi- 
tion takes  place.  While  the  plant  continued  to  exhibit 
the  phenomena  of  vegetation,  that  is,  while  it  conti- 
nued to  live,  it  pofTeffed  a  power  of  refifting  this  che- 
mical aflion  between  the  elements  of  which  it  is  com- 
pofed,  and  alfo  to  a  certain  extent  the  nflion  of  external 
agents.  During  this  decomoofition  of  vegetables,  air, 
heat,  and  raoiilure,  are  necelTary.  Gafeous  bodies  are 
generally  given  out,  and  new  compounds  are  formed. 
Some  plants,  and  fome  parts  of  the  fame  plant,  have  a 
greater  tendency  to  undergo  this  decompofition  than 
others,  becaufe  they  either  poflfefs  a  greater  proportion 
of  the  fubftanccs  which  promote  the  decompofition, 
or  a  greater  proportion  of  the  fublfances  of  which  the 
,  new  compounds  are  formed. 
Fermenta-  ^  The  changes  or  Ipontaneous  decorapofitions  of 
tion.  vegetables,  as  they  are  almoft  always  accompanied  with 

an  inteftine  motion,  have  received  the  name  oi  fermen- 
tation. The  nature  of  thefe  changes  is  very  different, 
both  with  regard  to  the  gafeous  bodies  which  are  ab- 
forbed  or  emitted,  and  the  nature  of  the  produi'I'S  which 
sxe  obtained  after  the  procefs  is  finiihed.     Hence,  fer- 
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mentations  have    been   ufually  diflinguiftieJ  into  three  Decompofi- 
kinds ;  namely  the  vinous,  fo  called,  becaufe  the  prc-^'O"  «f  ^^- 
duc^t  is  wine,  when  certain  fubllanccs  are  tubjecled  to    g^''^"'"-  ^ 
this  procefs,  or  beer,  when  other  fubllances  arc  employed; 
the  acetuus  fermentation,  becaufe  during  this  part  of  the 
procefs  vinegar  is  produced  ;  and  xhs  pulria  or  fiutnfac- 
tive  fermentation,  becaufe  the  fubllances  are  Hill  farther 
decompofed,  and  run  into  the  Itate  of  putridity.      But 
thefe  different  kinds  of  fermentation  might  perhaps  be 
confidered  merely  as  different  if  ages  of  the  fame  procefs  •, 
f:n-  unlefs  it  is   checked  at  certain  periods,  it   runs  on 
through  the  diflorer.t  llagcs  v.'ith.iul  interruption.      Ac- 
cording to  fome,  thefe  three  fpecies  of  fernientation  do 
not  include  ail  the  changes  whicli  have  the  charafters 
of  this  procefs   to  wliich   vegetables  are    fubjeft.     To 
tliefe  it  has  been   propoled   to  add  the   faccharine  fer- 
mentation, or  that  change  which  is  induced  on  farina- 
ceous feeds  by  heat  and  moifture,  which  is  the  germina- 
tion of  feeds  or  the  procefs  of  malting  ;  and  the  colour- 
ing fermentation,  or  that  procefs  by  which  the  colouring      „ 
matter  of  vegetables,  as  indigo,  is   developed.      In  the  Foiir  kind;. 
prefent  feftion  we  propofe  to  treat,    I.  Of  the  vinous 
fermentation  ;   2.  Of  the  acetous  or  acid  fermentation  j 
3.  The  panary  fermentation,  or  the  formation  of  bread  j 
and,  4.  Of  the  putrid  fermentation. 

I.  Of  the  Vinous  Fermentation. 

2300 

1.  The  vinous  fermentation,  otherwife  denominated Hiftory. 
the  Ipirituous,  has  been  fo  called,   becaufe  the  firll  pro- 
duct is  wine,  which  by  di (filiation  yields  fpirits.      Boer- 
haave  was  the  firll  who  dirccfted  his  attention  to  trace 

the  caufes,  and  to  obferve  the  phenomena  of  fermenta- 
tion. The  fame  fubjedl  ivas  afterwards  profecutcd  by 
other  chemifts,  and  much  -ivas  ivritten  on  the  nature  and 
manufaiSlure  of  wine  ■,  but  till  the  difcoveries  of  mo- 
dem chemillry,  and  efpecially  the  important  one  of  the 
compofition  of  water,  nothing  was  afcertained  with  pre- 
cilion  concerning  the  nature  of  fermentation,  or  the 
changes  which  take  place  on  the  fermenting  fubllances. 
To  the  experiments  and  relearches  of  Lavoifier  on  the 
formation  and  decompofition  of  alcohol,  chemillrv  is 
indebted  for  fome  of  the  moll  important  fails  with  re- 
gard to  the  procefs  of  fermentation.  • 

2.  Certain  conditions   are  neceffary  to  promote  the  Condrtions; 
vlnous  fermentation.    The  firll  indilpenfable  condition  is 

the  prefence  of  fume  faccharine  matter.  Experience 
has  fliewn  that  no  vegetable  fubllances  are  fufceptible 
of  this  fermentation,  which  do  not  contain  fugar.  Thut, 
the  fweet  juices  of  fruits  are  ufually  employed  in  this 
procefs  ;  and  particularly,  for  the  produclion  of  wine, 
the  juice  of  the  grape. 

But  fugar  in  a  ftate  of  purity,  or  uncombined  with 
other  fubllances,  is  not  fufceptible  of  any  change.  A 
certain  quantity  of  water,  therefore,  is  neceffary  that 
the  faccharine  matter  may  be  in  the  liquid  (late.  Wa- 
ter, therefore,  is  one  of  the  effential  conditions  of  the 
vinous  fermentation  ;  and  it  feems  necefl'ary  that  the 
water  fhould  neither  be  in  too  great  quantity,  nor  de- 
ficient. In  the  latter  cafe  the  fermentation  is  inter- 
rupted ;  in  the  former  it  is  promoted  too  rapidly,  and 
is  apt  to  be  converted  into  the  next  flage,  the  acetous 
or  acid  fermentation.  When  the  confiftence  is  too  great, 
water  mull  be  added,  and  vhen  it  is  too  tluid,  the  addi- 
tion of  fugar  becomes  neceffary. 

The 
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Dccompofi-  The  vinous  fermentr.tion  fcarcely  commences,  if  the 
tinn  "f  ^e-  temperature  be  below  6o°,  but  at  the  temperature  of 
■  10°  the  procefs  goes  on  brilkly. 

But  fiigar  and  water  alone  do  not  ferment,  without 
the  addition  of  fome  other  fubftances.  In  the  liquid 
expreffed  from  grapes,  which  has  I'eceived  the  name  of 
i'ii{//,  there  are,  befides  fugar,  a  portion  of  jelly,  fome 
glutinous  matter,  and  tartar. 

The  contaft  of  air  has  been  confidered  as  one  of  the 
requifites  of  the  vinous  fermentation  ;  but  this  is  not 
necelTarv,  on  account  of  the  fermenting  liquid  deriving 
any  addition  from  the  atmofphere,  for  tlie  procefs  goes 
on  equally  ■ivell,  when  it  is  excluded,  provided  the  ga- 
feous  bodies  which  are  formed  are  permitted  to  efcape. 
A  large  mals  is  alfo  favourable  for  promoting  the 
vinous  fermentation.  A  fmall  quantity  of  faccharine 
matter  fcarcely  at  all  undergoes  this  change,  while  it 
runs  fpeedily  to  the  acid  fennentation. 

3.  When  the  fubftances  which  are  fufceptible  of 
this  fermentation,  are  placed  in  proper  circumftances, 
the  procefs  commences  in  a  few  hours,  or  a  few  days, 
according  to  the  temperature  and  the  quantity  of  li- 
quid employed.  The  liquid  is  then  agitated  with  an 
intefline  motion  ;  it  becomes  thick  and  muddy ;  the 
temperature  incrcafes,  and  carbonic  acid  gas  is  difen- 
gaged.  The  liquid  is  increafed  in  bulk,  and  the  fiu- 
face  is  covered  ^v■ith  a  voluminous,  frothy  matter, 
which  is  owing  to  the  carbonic  acid  gas  adhering  for 
fome  time  to  the  vifcid  matters  in  the  liquid.  The 
quantity  of  carbonic  acid  gas  difengaged  during  this 
procefs  is  very  confiderable.  It  begins  to  be  etolved 
at  the  commencement  of  the  fermentation,  and  con- 
Tinues  till  its  termination.  At  the  end  of  a  few  days, 
or  a  longer  or  (horter  time,  according  to  the  tempera- 
ture and  other  circumftances,  the  fermentation  ceafes. 
The  liquid  becomes  tranfparent,  the  matters  which 
occafioned  the  muddinefs  having  precipitated  to  the 
bottom,  and  from  having  a  fweet  tafte,  it  becomes 
(harp  and  hot,  and  from  having  been  vifcid  and  gluti- 
nous, it  becomes  more  liquid  and  lighter.  It  is  now 
converted  into  wine. 

4.  Such  are  the  phenomena  of  fermentation,  from 
which,  and  from  the  nature  ot  the  produft,  very  confi- 
derable changes  mufl  have  taken  place  on  the  compo- 
nent parts.  One  change  has  been  obferved  during 
this  procefs ;  namely,  that  the  quantity  of  fugar  is 
always  diminilhing,  and,  at  the  end  of  the  procefs,  is 
entirely  decompofed.  The  liquid  is  now  more  fluid, 
is  fpecifically  lighter,  and  has  obtained  a  vinous  tafte  ; 
which  new  properties  are  afcribed  to  the  fonnation  of 
alcohol  which  exifts  in  all  wine.  It  would  appear, 
from  the  experiments  of  M.  Lavoifier,  that  it  is  the 
fugar  only  which  has  fuffered  decompofition.  It  is  di- 
vided into  two  portions,  one  of  which  feparates,  and  is 
carried  oft'  in  the  form  of  carbonic  acid  gas,  while  the 
other,  containing  a  greater  proportion  of  hydrogen,  re- 
mains in  the  liquid,  in  the  form  of  alcohol.  Part  of 
the  alcohol  is  carried  off,  and  the  alcohol  which  re- 
mains in  the  liquid  is  combined  with  the  acids  of  the 
wine  and  the  colouring  matter,  from  ivhich  it  muft  be 
feparated  by  diftillation.  The  tartaric  acid,  it  has  alfo 
been  found,  is  partially  decompofed  duiing  the  pro- 
cefs, and  a  portion  of  malic  acid  is  formed.  It  appears 
from  other  experiments,  that  azotic  gas  is  dilcnga- 
ged    during    this    procefs,    from  which  it  is   Inferred, 
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that  fome  others  of  the  conftJtuents  of  the  fermenting  DecompnC-- 
llnuld  have  been  decompofed,  fince  fugar  contains  no''°"  °^  ^^' 
azote.  ,  .  g'^t'^hles.^ 

5.   There    is    great  variety  in   the   colour,   flavour,      2304 
and    ftrength   of  wines.     Thefe  difterences  depend  onCon:ipontnt 
the  nature  of  the  foil  and  of  J;he  grapes,  and  very  of-  P"''  "' 
ten  on  the  manner  in  v.hich  it  is  manufafturcd.     But'.^'"""' 
the  component  parts  of  wine  are  generally  fome  acid 
matter,  alcohol,  extraftive  matter,  oil,  and   colouring 
matter.      It  has  been  afcertained  by  experiment,  that  all 
wines  redden  the  tiniSlure  of  turnfole.     The  acid  which 
exifts  in  greateft  abundance    in  wine,    was  found    by 
Chaptal  to   be   the  malic  acid  ;  lome  portion  of  citric 
acid  alfo  has  been  detecled.       Some  wines,    as  cham- 
paigne,   contain     a    confiderable    portion    of  carbonic 
acid. 

It  is  to  a  certain    portion  of  alcohol  contained    in  • 

wines  that  they  owe  their  ftrength  •,  and,  when  wines 
are  fubjeiled  to  the  procefs  of  diftillation,  the  alcohol 
pafles  over,  and  the  fpirit  which  is  thus  obtained  is 
known  by  the  name  oi  brandy.  ^ 

The  extraiftive  matter  found  in  wines  has   been  ob- Extra(ftive 
ferved  to  diminilh  in  proportion  to  the  age  of  the  wines,  matter, 
as  it  fcparates  gradually  from  the  liquid,  and  is  precipi- 
tated to  the  bottom.  ^     g 
The  flavour  and  odour  of  wines   have   been   afcribed  Volatile 
to  a  fmall  quantity  of  volatile  oil  j  but   this  quantity  isoil- 
fo  fmall,  that  no  means  hitherto  employed  have  fticceed- 
ed  to  obtain  it  in   a   feparate  ftate.     Wines  are  diftin- 
guiftied  by  a  peculiar  colour,  ivhich  is  owing  to  the  co- 
louring matter  originally  derived  from  the  hulk  of  the 
grape.         _  _                    -       _                                  _                 J307 

6.  The  juices  of  other  fruits  alfo  afford  materials  for  From  other 
fermentation,  as  that  of  cyder   from   apples,  and  perry '^''^''^'"•^'* 
from  pears.     Thefe  are  diftinguiftied  from  wines  pro- 
perly fo   called  by  containing  a   greater  proportion  of 
mucilaginous  matter.     The  juice  of  the  fugar  cane  alfo 

aifords  a  fermenting  liquid  from  which   is  obtained  by 
diftillation  the  Iplrit  called  rum. 

7.  Beer  or  malt  liquors,  as  they  are  called  in  Bri-BeerT 
tain,  are  fermented  liquors  obtained  from  farinaceous 
feeds.  Dirterent  kinds  of  corn  are  employed  for  the 
purpofe  of  making  beer.  In  Britain,  barley  is  the  moft 
common  grain  in  the  preparation  of  this  liquid.  It  is 
firft  fteeped  in  water,  and  afterwards  thrown  together 
in  a  heap  for  about  24  hours.  During  this  period,  in 
confequence  of  the  raoifture  which  has  been  abforbed 
by  the  grain,  the  procefs  of  germination  commences, 
oxygen  gas  is  abforbed,  carbonic  acid  gas  is  given  out 
and  heat  is  evolved,  while  the  radicle  is  protruded, 
llie  procefs  having  advanced  thus  far,  is  checked  by 
fiowly  drying  the  grain.  For  this  purpofe  it  is  fpread 
out  on  a  floor,  and  in  this  ftatc  it  is  known  by  the 
name  of  malt.  It  i«  afterwards  expofed  to  heat,  fully 
dried,  and  ground  to  a  coarfe  powder.  An  infufioii 
is  then  made  with  vvater  about  the  temperature  of 
160',  wliich  is  drawn  off";  more  ^vater  is  added  till  the 
whole  foluble  part  of  t!ie  malt  is  extradled.  This  infu- 
fion,  which  has  a  fweet  tafte,  from  naving  a  portion  of 
faccharine  matter,  is  called  wart.  After  being  boiled 
with  fome  bitter  fubftances,  as  hops,  it  is  allowed  to 
ferment,  and  the  procels  of  fermentation  is  in ,  a  great 
meafure  firailar  to  that  which  has  been  already  de- 
fcribed  of  the  fermentation  of  wine.  The  temperature 
moft  proper  for  this  fermentation  is  about  60°  ;  the  fer- 
mentation 
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Dfconipofi-  mentation  of  wnrt  is  greatly  promoted,  and  the  quan- 
tion  ot  Vc-  ti(y  of  the  fermented  licjuor  is  more  ubuudant  with  the 
^r'",''-!^  addition  of  ycalt. 

,,pq  It   has  lieen  found  aUo,  that  the  infuHon  of  malt  fer- 

Fcnnciit.i-  menta  in  clofe  Veflt'ls,  and  equally  well  as  when  expofed 
tion  proe- on  to  the  open  air.  During  this  f&imentalion  carbonic 
ia  clule  vel-  ^(.{(J  „^^  jj  dilen;-aged,  which  is  mixed  with  a  portion  of 
'    "■  the  wort.     JBy  the  diltillation  of  the  liquid  obtained  af- 

ter the  fermentation  has  ceafed,  alcohol  is  obtained  ; 
the  nature  and  properties  of  which  have  been  already 
'defcribed  in  treating  of  that  liquid  under  inflammable 
fubllances. 

II.  Of  the  Acetous  Fermentation. 

1.  In  treating  of  acetic  acid,  which  is  the  pro- 
6nt\  of  this  fermentation,  we  have  already  detail- 
ed the  method  propoled  by  Eoerhaave  for  the  ma- 
iiufailure  of  vinegar,  and  we  have  alio  defcribed 
the  properties  of  that  acid.  All  that  is  now  necelTary, 
therefore,  is  fliortly  to  ttate  the  general  phenomena 
j,jQ  which  are  exhibited  during  this  fermentation.  When 
'Flieiiome-    wine  or    beer,  which    is    the    produft    of  the  vinous 

sa.  fermentation,  is  expofed  to  a  temperature  between   jo" 

and  90°,  it  becomes  gradually  turbid,  the  tempera- 
ture is  incrcafed  ;  it  is  agitated  with  intelline  motions, 
and  llaky  fubllances  are  fcen  floating  through  it  in  all 
ilireiSlions.  The  intelline  motions  at  lail  fubfide,  the 
liquid  becomes  tranfparent  by  tjie  matters  which  ren- 
dered it  turbid  precipitating  to  the  bottom  of  the 
veffel.  'Jhe  li(juid  has  no^v  alTumed  different  pro- 
perlies ;  it  is  converted  into  acetic  acid  or  vinegar. 

Con^liticns.  2.  The  conditions  necelTary  for  the  acetous  fer- 
mentation are,  a  confidcrable  elevation  of  temperature, 
and  expofure  to  the  air  of  the  atmofphere.  During 
this  fermentation  oxygen  is  abforbed  from  the  air,  and 
unlefs  this  abforption  takes  place,  the  fermentation 
does  not  go  on.  It  is  neceflary  that  the  fubllances  to 
be  fubjefled  to  this  fermentation  contain  a  certain  pro- 
portion of  extraftive  matter  j  for  if  they  are  entirely  de- 
prived of  it,  the  procefs  docs  not  go  on.  Weak  wines 
or  beer  are  more  readily  converted  into  vinegar  than 
ftrong  wine ;  but  when  the  procefs  of  fermentation 
has  commenced  on  the  latter,  the  produd  is  a  (Ironger 
2,11      and  better  vincp^ar. 

<.hangc9.  3.   In  examining   the  produiJls  of   this  fermentation 

it  has  been  found  that  the  malic  acid  and  the  alcohol 
jvhich  prevloufly  exifted  i-i  the  wine,  have  entirely 
difappeared,  lb  that  by  their  deconlpofition  they  have 
contributed  to  the  formation  of  the  vinegar.  Some 
portion  of  the  extraftive  matter  alfo  has  been  decompof- 
cd.  The  acetic  acid  is  formed  rdfo  during  the  decotn- 
jiofitlon  of  many  vegetable  lubftanccs,  either  by  means 
of  heat,  or  oth.jr  chemical  agents. 


III.  Of  the  Panary  Fermentation,  or  of  Bread. 
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Nature  of  '•  '^'^^  fermentation  which  takes  place  in  making 
this  ler.  bread  is  fuppofed  to  be  peculiar  ;  but  the  phenomena 
mentation,  and  produiSl  have  not  been  fufficiently  examined  to  be 
able  <;xa£lly  to  afcertain  its  nature.  The  procefs  is 
extremely  limple.  Wheat  flour,  which  is  generally 
employed,  is  formed  into  a  palle  with  water,  the  propor- 
tions of  which  vary  according  to  the  age  and  quality 
of  the  l^ou;:.     After  fomc  time  it  is  agitated  with  an 
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internal    motion,    fimilar   to   the    other  feitnentatioHS,  Dccompofi- 

in  conlequence  of  the  aflion  of   the  component  parts "°"  "^  ^'" 

upon  each  other,    the   fornialion   of   new  compounds, .  '. 

and  the  evolution  of    galeous  matter.       Water   is  ef- 

fentially  rcquilite  in  this  fermentation.       One  of    the 

changes  which   have  taken  place  during  the  procefs,  is, 

that  the  gluten  which   conllitutes  a  part  of  the  flour, 

has  dilappearcd.       It    is   entirely  decompofed.       This 

matter  has  acquired    a  four  difagreeable  tafte,  and    if 

it  is  made  into  bread,  it  is  fotmd  unfit  to  be  eaten.  j,, 

A  quantity  of  new  parte  is  then  prepared,  and  a  Leaven, 
fmall  quantity  of  the  old  four  palle  is  added  to 
it.  'I  his  produces  rapid  fermentation.  The  four 
paflc  tlius  added,  to  promote  the  fermentation, 
is  called  /cnveri,  and  the  bread  prepared  by  this 
jjrocefs  has  received  the  name  of  Icavvued  breait ;  a 
dilUnflion  which  lias  been  known  to  mankind  from 
the  carlieft  ages  of  the  world.  It  is  frequently  men- 
tioned in  Scripture,  in  the  .lewifli  hillory.  It  requires 
fome  attention  to  be  able  to  determine  the  exaft  quan- 
tity of  leaven  netelTary  for  the  jiroper  fermentation  of 
the  pafte.  When  it  is  deficient  in  quantity,  the  pro- 
cefs of  fermentation  is  interrupted,  and  the  bread  thus 
prepared  is  lolid  and  heavy,  and  if  too  much  leaven 
be  ufed,  it  communicates  to  the  bread  a  difagreeable 
four  talie.  When  the  fermentation  fucceeds,  the  pafte 
fvvells  up,  and  is  greatly  enlarged  in  bulk,  which  is 
oiving  to  the  formation  of  a  quantity  of  gas,  which  is 
confined  ivithin  the  mafs,  by  the  vil'cidity  of  the  gluti- 
nous part  of  the  flour. 

Other  fubllances  are  employed  to  promote  the  fer- 
mentation of  parte  for  the  purpofe  of  making  bread  -, 
one  of    the  moft    common    is    the    matter  ivhich  col- 
lefts  on  the  furface  of   fermenting    liquids  from   fari- 
naceous   matters.       This    fubflance,    which    is    called 
barm  or  yeaft,  is  equally  eflicacious  in  producing  fer- 
mentation, and    is    lefs  apt  to  contaminate  the  bread      23  ij 
with  any  difagreeable    talle.       As    it    is  coUedcd  on  Yeaft. 
the  furface  of   fermenting    beer,  it  was  examined  _  by 
Weftrumb,  and  was  found  to  contain  a  great  variety 
of    ingredients       Eclides    the    water,    \vhich    Wiis    in 
greated  proportion,  it  conlificd  of  gluten,  fugar,  anj'mu- 
cilage,  with  a  quantity  of  alcohol,  and  a  fmall  portion       2^,5 
of   malic,  acetic,  and    carbonic   acids.       'Jhe  elTential  Comiionent 
parts  of  barm  or  yeaft  ^\ere   found,  by  the  ftime  che-P^i"'- 
mill,  to  be  gluten  mixed  with  a  vegetable  acid  ;  and 
therefore     yeaft,  which  has    been    collected    and    put 
into  bags  ftrongly  preffed  and  dried,  by  which  means 
it  is  obvious  many  of  the  component    parts  muft   be 
feparated,  has  been  foulid  equally  fit  for  fermentation.  231; 

2.  When  the  pafte    has  undergone  the    proper  de-  Rakmg  of 
grec  of  fermentation,  it  is  formed  into  loaves,  and  in-'"'":*'!- 
trod^uced    into    an   oven,    which    has    been    prevloufly 
heated.       The  fame  temperature    is  as  nearly^  as  pof-  ' 

fible  cm])loyed  for  the  baking  of  bread.  This  Is  re- 
gulated by  throwing  a  little  flour  on  the  boftom  of 
the  oven.  If  it  becomes  black,  without  taking  fire, 
the  oven  Is  fujipofed  to  have  acquired  a  proper  tem- 
perature.    This  is  found  to  be  about  448°.  ^jiE 

3.  If  the  fermentation  has  been  properly  conduced.  Changes, 
the  bread  during  the    procefs   of  -baking  enlarges    in 

bulk,  becomes  light  and  porous,  and  is  full  of  eyes  or  ca- 
vities, in  confequciice  of  the  extrication  of  the  gas 
which  was  confined  by  the  vlfrid,  glutinous  matter, 
and  now  driven  off  by  means  of  heat.     It  is  alfo  con- 

fiderably 
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iiderabiy  lighter,  in  corifequcnce  of  the  evaporation  of 

moifture  ;  and  it  iHll  contimics  to  lofc  weight  by  being 
kept,  if  it  be  expo'.ed  to  the  air.  \\  hen  it  is  firft  re- 
moved from  the  oven,  bread  is  diftinguiihed  by  a  pe- 
culiar tafte  and  odour.  Thcfe  are  alio  carried  off  by 
the  evaporation  of  the  moifture,  unlefs  it  be  prevent- 
ed by  excluding  the  air.  The  component  parts  of 
bread,  lo  far  as  they  liave  been  inveiHgated,  are  qviite 
different  from  thole  of  the  flour,  fo  that  thefe  have 
undergone  a  chemical  change. 

4.  Loaf  bread  is  ufually  made  of  wheat  flour, 
which  is  found  moll  proper  tor  this  purpofe,  in  confe- 
quence  of  the  great  proportion  of  gluten  which  it  con- 
tains. Rye  is  alfo  frequently  employed  in  making 
bread,  but  being  deticient  in  the  proportion  of  gluten, 
it  is  lefs  proper  for  the  purpole.  Bread  made  of  rye 
has  not  the  lightnefs  and  poroufnefs  of  the  vvheaten 
loaf.  Parmentier  has  defcribed  a  procefs  for  making 
bread  Irom  potatoes.  The  potatoes  are  boiled  and 
reduced  to  a  fine  parte  ;  but  before  they  can  be  con- 
verted into  bread,  it  is  necelTary  to  add  an  equal 
iveight  of  ilarch  obtained  from  the  fame  root.  In 
this  way  a  wiiite,  well-raifed  bread,  it  is  faid,  is  ob- 
tained. 

To  a  fermentation  fomewhat  fiitiilar  is  afcribed  the 
produtfion  of  the  colouring  matter  of  fome  vegetable 
fubftances,  as  for  inftance  that  of  indigo ;  in  this,  how- 
ever, greater  changes  are  effedled.  In  this  procefs 
the  indigo  plants  are  put  into  water,  which  is  foon  agi- 
tated with  an  inteftine  motion.  It  is  alio  accompanied 
with  an  increafe  of  temperature,  the  production  of  a 
frothy  matter  on  the  furface,  and  the  evolution  of  an 
elaftic  fluid,  which  is  a  mixture  of  carbonic  acid  and 
carbonated  hydrogen  gas.  During  this  procefs,  the 
colouring  matter  of  the  plant  is  lepar?.ted  and  preci- 
pitated, from  which  Fourcroy  propofes  to  denominate 
this  the  colouring  fermentation. 

IV.  Of  the  Putrid  Fermentation  of  Vegetables, 

1.  The  putrefiiclive  procefs  is  the  lall  ftage  in  the 
decompofition  of  vegetable  matters.  In  ibme  the  parts 
are  completely  feparate-d,  and  refolved  into  their  pri- 
mary elements  by  the  efcape  of  thofe  lubltances  by 
which  they  were  mutually  held  together.  In  others, 
new  compounds  are  formed,  by  a  new  fet  of  attraflions 
and  combinations. 

2.  Several  conditions  are  neceflary  to  pronwte  pu- 
trefaftion.  The  firll  requifite  is  water,  without  which 
the  procefs  does  not  go  on.  When  vegetables  are  kept 
perfeAly  dry,  they  undergo  no  change.  The  contaft 
of  air  is  alfo  neceffary,  ^and  a  moderate  temperature. 
When  the  temperature  is  too  high,  the  moiflure  is 
carried  off  by  evaporation,  before  the  changes  in 
which  this  procefs  confifls  can  be  effeded  ;  but  when 
the  moifture  is  not  carried  off,  the  higher  the  tem- 
perature, the  more  rapid  is  the  putrefaction. 

3.  When  vegetables  are  placed  in  proper  circum- 
fiances  to  favour  this  procefs,  the  colour  and  conlift- 
ence  are  foon  changed ;  the  texture  is  deftroyed, 
the  fibres  are  feparated  ;  the  foft  and  hqiild  parts  fwell 
up  and  are  covered  with  froth  ;  elaftic  tiuids  are  dif- 
engaged,  the  temperature  is  increafed,  and  fometimes 
fo  high  as  to  produce  aftual  inflammation.  The  gafes 
which  are  difengaged,  are,  after  the  procefs  has  fairly 
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commenced,    accompanied  with  a  fetid  odour.     They  Cjtnpo»i»nt 
are  compofed  of  a  mixture  of   carbonated    hydrogen,    '''"''^"^ 
carbonic  acid,  and  azotic  gafes.      After  thefe  phenome-    '^^  '/ 

na  have  continued  for  fome  time,  which  is  longer  or 
fliorter,  according  to  the  nature  and  confiftence  of  the 
vegetable  matters,  great  part,  it  appears,  has  been  dlf- 
fipated  by  evaporation.  There  remains  a  dark  colour- 
ed fubllance  containing  the  more  fixed  materials  of  the 
vegetable,  as  the  earths  combined  with  the  acids  and 
part  of  the  carbone.  1314 

4.  In  obferving  the  neceffary  conditions,  the  pheno^Changec 
mena,  and  the  produfls  of  the  putrid  fermentation  of 
vegetables,  the  influence  of  the  numerous  attraftions 
of  the  different  materials  which  enter  into  their  com- 
pofition  {s  manifeft.  Part  of  the  hydrogen  combines 
with  the  oxygen,  and  is  carried  off  in  the  Hate  of 
water,  part  elcapes  in  the  ftate  of  gas  combined  with 
a  portion  of  carbone,  and  another  portion  of  hydrogen 
unites  with  the  azote  of  thofe  plants  which  contain  it, 
and  forms  ammonia.  A  fourth  part  remains  behind, 
and  communicates  odour  and  colour  to  the  refiduary 
mafs.  The  carbone  combines  partly  with  the  dif- 
engaged hydrogen,  partly  with  the  oxygen,  forming 
carbonic  acid,  and  part  remains  behind.  The  oxygen  is 
divided  between  the  hydrogen  and  carbone,  forming 
compounds  of  which  thefe  elements  are  the  bafe. 

Sect.  III.  Of  the  Comfonent  Parti  ofVEGSTABiMS. 

1 .  Having  in  the  two  former  feftions  given  a  fliort 
view  of   the  funftions   and  fpontaneous  decompofition 

*  of  plants,    we  are  now  to    confider    the    nature    and 
properties  of   thofe  fubftances    which  enter  into  their      j,j» 
compofition.     Some  of   thefe  fubftances    are  obtained  Obtained 
from    plants,  while  they  continue  to  exhibit  the  phe-t>y  difierent 
nomena    of   vegetation  j    fuch    are    faccharine.mattersP'^"'''     • 
obtained  from  the  fap,  which  is  extraded  by  wound- 
ing t!ie  bark  and  wood,  without  much  feeming  injury 
to  the  health  and  growth  of  the  plant ;  and  fuch  too 
are  gummy  and   refinoas  matters,    which  many  plants 
throw  off  by  fpontaneous  exudation  ;  and  which,  fo  far 
from  being  injurious,  is  perhaps  neceffary  in  fome  de- 
gree to  vegetation ;  but,  in  general,  the  fubftances  form- 
ed during  the  procefs  of  vegetation,  or  ^vhich  are  con- 
ftituent  parts  of  vegetable  matters,  can  only  be  obtained 
by  the  deftruftion  of  the  vegetable  itlelf.     Thefe  are 
procured  by  different  proceffes,  which  we  ftiall  ftiortly 
defcribe,    in  treating  of   the  nature  and  properties  of 
each  individual  fubftance.  2326 

2.  The  component  parts  of  vegetables,  fo  far  as  theyEnumera. 
have  been  examined,  and  fufficiently  characlerized  byt'O"  of '"i*' 
diftind  properties,  may  be  enumerated  under  the  fol-'""*^*'' 
loiving  heads : 

1.  Gum, 

2.  Sugar, 

3.  Jelly, 

4.  Acids, 

5.  Starch, 

6.  Albumen, 

7.  Gluten, 

8.  Extraftive  matter, 

9.  Colouring  ditto, 

10.  Bitter  ditto, 

11.  Narcotic  ditto, 

12,  Oii 
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1  2.  Oils, 

13.  Wax, 

14.  Camphor, 

15.  Caoutchouc, 

16.  Refins, 

17.  Gum-refins, 

18.  Wood, 

19.  Tan, 

20.  Suber, 

21.  Alkalies, 

22.  Earths, 

23.  Metafs. 

I.  Of  Gum. 

1.  Gum  exudes  from  many  trees  during  the  procefs 
of  vegetation,  in  the  form  of  a  vifcid,  tranfparent,  in- 
Cpid  fluid.  The  finer  kind  of  gum  is  obtained  chiefly 
from  the  mimofa  ndotica,  a  plant  which  is  very  common 
in  many  parts  of  Africa.  This  gum  is  ufually  diftin- 
gullhed  by  the  name  oi  gum  arable.  After  it  feparates 
from  the  tree,  the  watery  part  evaporates,  and  the  gum 
remains  behind.  It  has  then  fome  degree  of  hardnefs, 
and  is  fo  brittle  that  it  may  be  reduced  to  fine  powder. 
It  retains  its  tranfparency,  is  generally  of  a  yellow  co- 
lour ;  but,  when  pure,  it  is  entirely  colourlefs.  It  has 
neither  tafte  nor  fmell.  The  fpecific  gravity  is  from 
1. 316  to  I  481. 

2.  Gum  is  not  changed  by  expofure  to  the  air,  but 
it  is  deprived  of  its  colour  by  the  aftion  of  the  fun's  light. 
When  it  is  expofed  to  heat,  it  becomes  foft,  fwells  up, 
gives  out  air-bubbles,  blackens,  and  is  reduced  to  char- 
coal. During  this  change  it  gives  out  very  little  flame, 
and  is  greatly  enlarged  in  volume.  It  readily  dilTolves 
in  water.  The  folution  is  tliick  and  adhefive,  and  well 
known  as  a  pafte,  under  the  name  of  mucilage.  This 
folution  is  little  difpofed  to  decompofition.  By  evapo- 
ration the  whole  of  the  gum  may  be  obtained  un- 
changed. 

3.  Gum  is  foluble  in  the  vegetable  acids  without  de- 
compofition. Sulphuric  acid  decompofes  it,  and  con- 
verts it  into  water,  acetic  acid,  and  charcoal.  With 
the  afflftaiice  of  heat,  muriatic  acid  produces  a  fimi- 
lar  effeft.  Oxymuriatic  acid  converts  it  into  citric 
acid. 

Gum  is  foluble  in  nitric  acid  with  the  affiftance  of 
heat.  Nitrous  gas  is  emitted  during  the  folution,  and, 
when  it  cools,  faclaftic  acid  is  depofited.  Malic  acid 
appears  at  the  fame  time  ;  and  by  continuing  the  heat, 
the  gum  is  at  lall  converted  into  oxalic  acid.  Four 
hundred  and  eighty  grains  of  gum  digefled  with  fix 
ounces  of  nitric  acid,  aiforded  Mr  Cruicklliank  210 
grains  of  oxalic  acid,  and  fix  grains  of  oxalate  of  lime. 

4.  By  pouring  alcohol  into  a  mucilaginous  folution, 
the  gum  is  precipitated,  fo  that  it  is  infoluble  in  this  li- 
quid.     It  is  alfo  infoluble  in  ether. 

5.  Mr  Cruickfliank  diflilled  480  grains  of  gum  arable 
by  expofing  it  to  a  red  heat  in  a  glafs  retort,  and  ob- 
tained the  following  produfts  : 

Acetic  acid  mixed  with  fome  oil  210  grs. 

Carbonated  hydrogen  and  carbonic  acid  gafes  164 
Charcoal  96 

Lime  and  a  little  phofphate  of  lime  20 
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Thus  the  conftituent  parts  of  gum  are,  oxygen,  liy-  Compunent 
drogen,  carbonc,  azote,  and  lime.  v         i"' 

6.  Befides  gum   arabic,  the  properties  of  wliicli  we      °    ''  " 

have  now  defcribcd,  there  are  difterent  fpecies  of  gum 

obtained  from  diAVrent  pl.ints,  which,  however,  in  their-    ^^"'^ 
,  .  r      1  ,       '  1  ■  I     ,•  ■      Conftiiu- 

general  properties  reltnible  gum  arable.      In  lomc  m-p^,, 

deed  they  fcem  to  be  ditferent,  but  thcle  dilTcrenccs  have      2333 

not  been  diflinflly  afccrtained.     Gum  tragacanth,  the  Obtained 

produce  of  the  ajlragalus  Iragacanllia,  which  is  in  the  ''l"™  "'''f 

form  of  vermicular  maffes,  is  lels  tranlparent  than  gum 

arabic,  lefs  foluble  in  water,  and  more   adhefive  ;  but 

yields  by  dillillation  fimilar  produds.      Gum  obtained 

from    the  cherry  and    plum    tree,    is    of   a    broivnifli 

colour,  fofter  and    move    foluble    in  water,  but  feems 

otherinfe  to  poflefs  nearly  the  fame  properties  as  gum 

arabic.  j,,. 

7.  Gum  in  the  flate  of  mucilage  exifts  in  a  great  num-  Mucilage 
ber  of  plants,  and  efpecially  in  the  roots  and  leaves.  ""1''  "> 
It  feems  to  be  moft  abundant  in  bulbous  roots,  as  thofe  "]*"'^, 

of  the  hyacinth,  which  contain  fuch  a  quantity  that 
they  may  be  advantageoully  employed  in  place  of  gum 
arabic.  It  is  obtained  alfo  in  confiderable  quantity 
from  many  of  the  lichens,  and  moft  of  the  fuci.  Mu- 
cilage Is  found  in  greateft  proportion  in  young  plants, 
but  this  proportion  diminilhes  with  the  age  of  the  plant. 
It  is  a  principal  conftituent  in  the  leaves  and  roots  of 
efculent  vegetables.  j,,- 

8.  In  the  ftate  of  mucilage,  gum  conftitutes  a  nutri-  Ufe^. 
tious  aliment.      On  account  of  its  adhefive  properties, 

it  Is  employed  as  a  pafte,  and  by  the  calico-printers  to 
mix  with  their  colours  to  give  them  confiftency.  It  is 
well  knowTi  as  a  component  part  of  ink,  to  prevent 
the  precipitation  of  its  more  infoluble  ingredients, 
and  it  forms  a  very  valuable  article  in  the  Materia 
Medica. 


II.  Of  Sugar. 
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1.  Sugar  exifts  in  every  part  of  plants.     It  is  found  in  all  parts 
in  the  roots,  as  thofe  of  the  carrot  and  beet  root  ;   in  of  plants, 
the  ftems,  as  in  the  birch,  the  maple,  fome  palms,  and 
efpecially  the  fugar-cane  ;  in  the  leaves,  as  thofe  of  the 

alh  ;  in  the  flowers,  the  fruits,  and  feeds.  ^^-^i 

2.  But  the  fugar  which  now  forms  a  very  extenfive  Sugar-cane, 
article  of  commerce,  and  may  be  confidered  as  a  necef- 

fary  of  life,  is  entirely  obtained  from  the  juice  of 
the  fugar-cane,  which  is  chiefly  cultivated  in  the 
Eart  and  Weft  Indies,  for  the  purpole  of  extracting 
the  fugar.  When  the  plants  have  arrived  at  their 
full  growth,  which  in  the  Weft  Indies  is  in  the  courfe  2338 
of  12  or  14  months,  they  are  cut  down  and  bruifed  ""  " 
by  means  of  machinery  ;  the  juice  which  is  collec- 
ted, is  conveyed  to  iron  boilers,  ivhere  it  is  boiled, 
with  the  addition  of  a  fmall  quantity  of  quicklime,  and 
the  impurities  which  rife  to  the  furface  are  fcummed 
off.  The  boiling  is  continued  till  it  acquires  the  con- 
fiftence  of  fyrup,  after  \vhich  it  is  put  into  fliallow  veC- 
fcls,  where  it  is  allowed  to  cool  and  granulate.  In  ge- 
neral, it  is  afterwards  put  into  hogftieads,  in  wiiich  it  is 
imported  to  Europe,  the  bottoms  of  which  are  perfo- 
rated, that  the  molafl'es  with  which  the  fugar  is  mixed, 
may  be  allo\ved  to  drain  off.  Sometimes  it  is  put  into 
conical  earthen  veflels,  open  at  both  ends,  the  bafe  of 
which  is  covered  with  moift  clay,  fo  that  the  water 
filters  through  the  fugar,  and  carries  with  it  a  greater 
(juanfity  of  the  molafles  and  other  impurities.  Thf  fu- 
4  Y  gaf 
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Component  gar  thus  treated,  is  called  clayed  fugar.     It  is  not  dlf- 
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ferent  from  the  former,  but  in  being  fomewhat  purer. 
The  addition  of  qucklimc  in  the  boiling  is  iuppofed  to 
take  up  fome  vegetable  acids  which  prevent  the  granu- 
lation of  the  fugar. 

3.  In  this  ftate  .the  fugar  is  kno'i\Ti  in  commerce  by 
the  name  of  ra%u  Mufcovado  fugar.  It  is  ftill  farther 
purified  by  diffolving  it  in  water,  and  boiling,  when 
the  impurities  -svhich  rife  to  the  furface  are  again  re- 
moved ;  a  quantity  of  lime  is  alfo  added,  and  it  is  clari- 
fied with  blood.  When  boiled  down  to  a  proper  con- 
fiftcrlcy,  it  is  put  into  unglazed  earthen  velTels  of  a 
conical  (liape,  and  inverted,  to  alloiv  the  water  from 
the  moill  clay  with  which  the  bafe  of  the  cone  is  cover- 
ed, to  pafs  through  the  fugar,  and  carry  off  its  impuri- 
ties. It  is  flill  farther  purified  by  again  diffolving  it  in 
water,  and  lubjefiing  it  to  a  iimilar  procefs.  Accord- 
ing to  the  number  of  procelies  to  which  it  has  been 
fubjefted,  it  is  called  fingle  or  double  refined  fu- 
gar- 

4.  Sugar  in  this  (late  is  of  a  white  colour  ;  it  is  well 
known  for  its  fweet  tafte  ;  it  has  no  fraell.  It  h?.s  fome 
degree  of  tranfparency  when  it  is  cryftallized.  It  iscon- 
fiderably  hard ;  but  it  is  brittle,  and  may  be  eafily  re- 
duced to  powder.  It  is  phofphorefcent  in  the  dark. 
When  the  folution  of  fugar  in  water  is  concentrated, 
it  cryflallizes  in  the  form  of  fix-fided  prifms,  terminated 
by  two-fided  fummits.  The  fpecific  gravity  of  fugar 
is  1.4045. 

5.  when  fugar  is  espofed  to  heat,  it  melts,  fwells  up, 
becomes  of  a  dark  brown  or  black  colour,  emits  air 
bubbles  with  a  peculiar  fmell,  which  has  been  called  ca- 
romcl.  If  a  red  heat  he  applied,  it  fuddenly  burlls  into 
flames,  with  a  kind  of  explolion. 

6.  Neither  oxygen  nor  azote  have  any  aftion  on  fu- 
gar. It  is  not  altered  by  expofure  to  the  air.  If  the 
air  be  moift,  it  abforbs  a  little  water.  There  is  no  ac- 
tion between  hydrogen  and  fugar.  It  is  very  foluble  in 
water  j  at  fo  low  a  temperature  as  48°,  water  dillblves 
its  own  weight  of  fugar.  This  power  increafes  with 
the  temperature  of  the  water.  When  water  is  faturated 
with  fugar,  it  is  called  fyrup,  which  by  concentration 
and  reft  affords  cryftals. 

7.  Sugar  is  foluble  in  many  of  the  acids.  It  is  de- 
compofed  by  fulphuric  acid ;  when  heat  is  applied, 
the  acid  itielf  is  decompofed,  and  converted  into  ful- 
phurous  acid ;  and  a  great  quantity  of  charcoal  is  de- 
pofited. 

Nitric  acid  afts  on  fugar  with  confiderable  violence  ; 
an  effervefcence  is  produced,  nitrous  gas  is  emitted  ;  and 
the  fugar  is  converted  into  oxalic  and  malic  acids. 

Muriatic  acid  gas  is  ilowly  abforbed  by  fugar,  which 
becomes  of  a  brov.Ti  colour,  and  acquires  a  very  ftrong 
fmeil.  Sugar  is  inrtantly  diffolved  when  it  is  thrown 
in  the  ftate  of  powder  into  liquid  oxymuriatic  acid  j  it 
is  converted  into  malic  acid,  while  the  oxymuriatic  acid 
is  deprived  of  its  oxygen,  and  reduced  to  the  ftate  of 
muriatic  acid.  Alcohol  readily  diffohes  fugar.  One 
part  of  fugar  is  foluble  in  four  of  boiling  alcohol. 
Sugar  alfo  combines  with  the  oils,  and  by  this  means 
they  may  be  mixed  with  water. 

8.  The  fixed  alkalies  combine  with  fugar,  and  de- 
prive it  of  its  fweet  tafte  ;  but  by  adding  fulphuric  acid, 
and  precipitating  the  fulphate.ivhich  is  formed  by  means 
of  alcohol,  the  tafte  is  reflored.     Some  of  the  earths, 


as  lime,  combine  with  fugar,    and  form  fnnllur  com- Component 
pounds.  I'arts  of 

9.  The  fulphurets,  hydrofulphurets,  and  phofphurets    ^^'^'•'''   V 
of  the  alkalies  and  fome  of  the  earths,  decompofe  fugar,      ,,., 
and  reduce  it  to  a    ftate    fomewhat  •  fimilar    to    gum.Sulphurets> 
Mr  Cruickftiank  diffolved  a  quantity  of  fugar  hi  alco-  ^■ 

hoi,  and  added  to  it  phofphuret  of  lime.  After  expof- 
ing  the  mixture  to  the-opcn  air  for  fome  _days,  it  was 
evaporated,  and  water  was  added.  There  was  no 
evolution  of  gas,  and  the  phofphuret  was  found  con- 
Verted  into  a  phofphate.  By  filtering  the  liquid,  and  by 
evaporation,  a  tenacious  fubHance,  refcmbling  gum,  re- 
mained behind. 

10.  By  diftilling  fugar  in  a  retort,  the  firft  part  of  the 
product  Is  water,  nearly  in  a  flate  of  purity.  Acetic 
acid  with  a  little  oil  next  comes  over,  and  afterward 
empyreumatic  oil.  A  bulky  carbonaceous  matter,  which 
fometimes  contains  a  little  lime,  remains  behind.  Mr 
Cruickftiank  obtained  by  the  diftlUation  of  480  grains 
of  pure  fugar,  by  means  of  a  red-heat. 


Acetic  acid  and  oil,  -  -  270 

Charcoal,  -  -  -  1 20 

Carbonated  hydrogen  and  carbonic  acid  gafes     90 


grs. 
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Sugar,   therefore,  is  compofed   of  oxygen,   carbone,  Conftituent 
and  hydrogen.     The  proportions  of  its  conftituent  parts,  l''^''^' 
according  to  Lavoifier,  are  the  following  : 


Oxygen, 
Carbone, 
Hydrogen, 


64 

28 

8 


II.  Sugar  is  alfo  obtained  from  the  juice  of  the  ma-Mapte 
pie  tree  In  North  America.  The  juice  is  extracted fi^gar. 
from  the  tree  during  the  afcent  of  the  fap  in  the  fpring 
feafon.  A  fingle  tree,  it  Is  faid,  yields  from  20  to  30 
gallons  of  fap,  from  which  are  obtained  five  or  fix  libs. 
of  fugar.  It  Is  manufactured  in  the  fam.e  way  as  the 
juice  of  the  fugar-cane.  3, -g 

It  has  lately  been  propofed  to  extraft  fiigar  from  the  Beet  root, 
root  of  the  beet  j  and  the  attempt  has  been  made,  even 
in  the  large  way,  by  Achard  of  Berlin.  The  pro- 
eels  which  he  followed  Is  to  boil  the  roots,  cut  them 
into  flices,  and  estraft  the  juice  by  preifure.  The 
roots  are  again  put  Into  water  for  1  2  hours,  and  again 
fubjecled  to  the  prefs.  The  liquids  thus  obtained  are 
filtered  through  flannel,  boiled  down  to  4,  and  filtered 
a  fecond  time.  The  remaining  liquid  is  reduced  by 
boiling  to  i^  of  the  original  quantity,  and  again  filter- 
ed. It  is  then  evaporated  to  the  confiftence  of  fyrup. 
The  cruft  which  forms  on  the  furface  muft  be  broken 
from  time  to  time,  and  the  fpontaneous  evaporation 
allowed  to  continue  till  the  furface  is  covered  with  a 
vlfcid  pellicle,  Inftead  of  the  cryftals  which  firft  fom> 
on  it.  The  whole  raafs  Is  then  Introduced  into  woollen 
bags,  and  the  mucilage  is  feparated  by  preffure.  This 
fugar,  which  in  many  refpeifls  pofftffes  the  properties 
of  common  fugar,  is  contaminated  with  fome  matter, 
which  comraimlcates  a  bitter  naufeous  tafte.  Many 
other  plants  alfo  contain  lugar,  either  in  the  roots,  the 
fap,  or  the  feeds.     It  exifts  in  wheat,  barley,   beans, 

pe»fe, 
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ComponiMit  peafe,  and  otlier  Iccfuniinous  feeds,  efpccially  when  they 

Parts  of    pfg  young,  in  conliderable  quantity. 
Vegetables.         -^      r,,?'      r        ,.  ,.  r    r      -i-         i        -    •    i- 

.    °  1 2.   i  lie  ules  oi  lugar  are  lo  lamiinr,  that  it  is  icarce- 

2j^j      ]y  necelTaiy  to    enumerate    tliem.      In  mod  countries 
Uits.  where  it  can  be  obtained,    it  may   be    coiifideied    in 

fome  meafure  as  a  neceflary  of  life.  It  contains  a  great 
proportion  of  nutritious  matter.  It  is  not  changed  by  ' 
the  aftion  of  the  air,  fo  that  it  may  be  preferred  for 
any  length  of  time.  It  is  employed  to  preferve  other 
vegetable  matters  from  putrefaction,  and  lometimes  it 
IS  alio  advantageoully  applied  to  a  fimilar  purpofe,  in 
the  prefervation  of  animal  fubllances. 

III.   Of  Jelly. 

Prti>.iia-  I.  Jelly  is  a  foft  tremulous  fubftance  which  is  obtain- 

'  °"'  ed   from  the  juice  of  different  fruits,    efpecially  from 

currants  and  bramble  berries.     The  juice  is  extracted 
by  exprellion,  and  when  it  is  allowed  to  remain  at  reft, 
it  coagulates.      It  is  ftill  mixed    with  a  portion  of  a- 
queous  liquid  ;  but  this  being  poured  off,  and  the  coa- 
gulated part  walhed  -with  ^vater,  the  jelly  remains  near- 
2351       ly  pure.  _ 
Pioperties.         2.   It  is  fometlmes  perfeftly  colourlcfs,  but  frequent- 
ly tinged  with  the  colouring  matter  of  the   fruit.      It 
is  of  a  foft,  tremulous  confdlence,  and  has  an  agreeable, 
ilightly  acid  tafte.      It  diiTolves   readily  in  hot  ivater, 
and  again  coagulates  on  cooling.     In  cold  water  it  is 
nearly  infolublc.      It  is  deprived    of    the    property  of 
coagulating  by  boiling,  and  then  it  is  fimilar  to  muci- 
j.,j       laginous  matter, 
Rtfembles         3.   By  coagulating  the  juices  of    the    fruits    which 
gum.  yield    jelly,    leparating    the  liquid  parts  by  filtration, 

aftenvards  walhing   the    coagulum    xvith    cold     water, 
and  by  allowing  the  mafs  to  dry,  it  is  found  dirainiihed 
in  bulk,  and  is  iraulparent  and  brittle,  having  many  of 
the   properties  of  gum  ;     fo  that  it  has  been  fuppofed 
that  jelly  is  this  latter  fubftance  in  combination  with 
J,,,       fome  vegetable  acid. 
Artiimof         4-  Jelly  is  converted  into  oxalic  acid  by  means  of 
nitnc  acid,  nitric   acid.     It    Combines    readily    with   the  alkalies; 
and  when  it  is  diftilled,   it  yields  a  conliderable  por- 
tion of  acetic  acid  mi-fed  with  oil,    but  no  percepti- 
ble quantity  of    ammonia.     .Telly  is  found    in  all  the 
acid  fruits,  as  in  goofeberries,  oranges,  and  lemons. 

IV.  Of  Acids. 
*354  .  .  .     . 

Eafily  I.  The  acids  which   exifl:  in  many  vegetables  are  at 

tnown.  once  recognized  by  their  tafte.  Thefe  acids  were  for- 
merly denominated  cffential  fain  of  I'e^elab/es,  and  it 
was  luppoled,  that  all  effential  ialts  were  the  fame,  and 
were  compofed  of  tartar,  or  vinegar.  But  Scheele's 
difcovery  of  the  citric,  malic,  and  gallic  acids,  which 
poffeffing  diftiniSt  properties  from  thofe  of  tartaric  and 
acetic  acids,  proved  the  contrary.  Some  vegetables 
contain  only  one  acid,  as  oranges  and  lemons,  which 
contain  citric  acid  only.  In  other  vegetables  two 
acids  are  found,  as  in  goofeberries  and  currants,  the 
malic,  and  citric  acids ;  and  fometlmes  three,  as  the 
tartaric,  citric,  and  malic  acids,  which  exift  together  in 
the  pulp  of  the  tamarind.  As  the  acids  which  exift 
in  vegetables  have  been  already  defcribed,  with  the 
method  of  preparing  them,  it  is  now  only  neceffary 
lo  enumerate    the    vegetable    acids,    fpecifying  at  the 
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fame  time  fome  of  the  pLints  from  whicli  they  are  ob- Component 
tained.  ^P-*"'  "f 

2.  Acetic  acid  has    been  difcovercd    in  the  fap  of"^^"^'' 
fome  trees,    and  in  the  acid  juice  of  cicer  arictinum.      ^tss 
In  the  latter  it  is  mixed  with  oxalic  and  malic  acids.  Acetic. 
Acetic  acid  was  deteclcd  by  Schcele  in  the  fambuciis 

nigra  or  elder.  j-,g 

3.  Oxalic  acid  exifts  in  combination  with  potafli,  in  Oxalic, 
the  Itaves  of  the  oxalis  acctofella  or  wood-forrel.     In 
other  fpecies  belonging  to  the  fame  genits,  and  in  fome 
fpecies  of  rumex,  it  is  in  the  ftate  of  acidulous  oxalate 

of  potafti.     Oxalate  of  lime  has  been  found  in  the  root 

of  rhubarb.  2357 

4.  The  following  vegetable  fubftances   contain  tar- Tartaric. ' 
taric  acid ;    in  ^vhlch,    however,    it  is  combined  \vith 
potaih,    in  the  ftate  of    acidulous    tartrate   of    potalh. 

In  this  ftate  it  is  found  in  the  pulp  of  the  tamarind, 
the  juice  of  grapes,  of  mulberries,  of  rumex  acelo/a 
or  forrel,  of  rheum  ra[)onticum,  or  rhubarb,  and  of 
agave  americann.  It  is  found  alio  in  the  roots  of  triti- 
cum  repens,  or  couch-grafs,  and  in  Icontodon  taraxacum, 
or  dandelion,  1358 

5.  Citric  acid  is  found  in  the  juice  of  or.anges  andCitri:. 
lemons,  in  the  berries  of  two  fpecies  of  vacdniuin,  the 
oicycoccos  or  cranberry,  and  the  intis  id<ca  or  red 
whortleberry,  the prunus  fiadus,  or  bird  cherry, yo/rt-'.vw 
dulcamara,  bitter-fweet,  or  nightlhade,  rofa  canina,  or 
wild  rofe. 

6.  Malic  acid  exifts  unmixed  with  other  acids,    in  Mahc. 
the  apple,   the   barberry,  plum,  floe,  elder,  rowan,  or 
fruit  of  the  mountain  afti. 

In  the  goofeberry,  in  the  cherry,  ftrawberry,  cur- 
rants and  fome  other  fruits,  malic  and  citric  acids  are 
found  nearly  in  equal  proportions. 

Malic  acid  has  been  found  mixed  with  tartaric 
acid  in  the  agave  aiiiericana,  and  in  the  pulp  of  ta- 
marinds, along  with  citric  acid.  Vauquelin  found  it 
combined  with  JIme,  forming  a  malate  of  lime,  in  the 
fempervivuT7i  teBorum  or  houfe-leek  ;  in  three  fpecies 
oi fedum  or  ftonecrop,  namely  the  album,  acre,  and 
telcphiutn ;  in  different  fjiecles  of  craffitla  and  mcfem- 
hrijanlhemum,  and  in  arum  inaculatum.  , 

7.  Gallic  acid  is  found  in  a  great  number  of  plants,  Gallic, 
and  in  them  it  exifts  chiefly  in  the  bark.     The  follow- 
ing are  the  relative  proportions  of  the  quantity  of  gal- 
lic acid  in  different  plants,  as  they  have  been  afcertaln- 

ed  by  Mr  Biggin. 

Elm  7  Sallow  8 

Oak  cut  in  winter  8  Mountain  afti  8 

Horfe-chefnut  6  Poplar  8 

Beech  7  Hazel  g 

Willow  boughs  8  Afli  i  o 

Elder  4  Spanilh  chcfnut  10 

Plum-tree  8  Smooth  oak  lo 

Willow  trunk  9  Oak  cut  in  fpring  10 

Sycamore  6  Huntingdon    or  Lei-           •  ttkUU 

Birch  4         cefter  willow  10    "J""'-  'ii. 

Cherry-tree  8  Sumac  1 4*  f •  JP4- 4t'" 

8.  Benzoic  acid  is  found  in  benzoin,  balfam  of  To- Benzoic. 
lu  and   Peru,    liquid    ftyrax,    cinnamon,    and   vanilla. 
Fourcroy   and  Vauquelin  fufpeft  that    it  exifts  in  the 
anihoxantlium  odoralum,  or  fweet-fcented  grafs,  whieh 
communicates  the  aromatic  flavour  to  hay. 

4  Y  2      .  .'        9.  Pruflic 
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Component       c).  Pruflic  acid  has  been  found  in  the  leaves  of  the 

''''"*  °i     laurocerafus    and    peach,    in    bitter    almonds,    in    the 

.  .'kernels  of  apricots  5  and  it  is  fuppofed  that  it  exllls  al- 
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fo  in  the  kernels  of  peaches,  of  plums,  and  cherries.  , 
It  is  obtained  from  the  kernels  of  apricots  by  dillilling 
water  off  them  with  a  moderate  heat  ;  and  if  lime  be 
added  to  the  concentrated  infuilon  of  bitter  almonds,  a 
pruffiate  of  lime  is  formed. 

10.  Phofphoric  acid  has  been  found  in  different  parts 
of  plants  5  but  it  is  generally  combined  with  lime,  form- 
ing a  phofphate  of  lime.  This  fait  exiils  in  the  leaves 
of  many  trees,  in  the  aconitum  napellus,  or  monks-hood, 
and  in  all  kinds  of  grain. 

V.  Of  Starch. 

I.  If  a  pafte  be  formed  of  wheat  flour  and  water, 
and  this  be  wafhed  with  additional  quantities  of  water, 
till  it  is  no  longer  turbid,  but  comes  oft"  pure  and 
colourlefs,  the  mafs  which  remains  becomes  tenacious 
and  duftile.  This  is  called  gluten,  which  will  be 
afterwards  defcribed.  If  the  water  with  which  the 
parte  was  waflied  be  allowed  to  remain  at  rell,  it  de- 
polits  a  white  powder,  which  is  dilHnguiihed  by  the 
name  oi  fecula  or  JIaich, 

Z.  Starch  is  of  a  fine  white  colour,  and  is  ufually 
in  the  ftate  of  concrete  columnar  maffes.  It  has  no 
perceptible  fmell,  and  fcarcely  any  talle.  It  is  little 
altered  by  expofure  to  the  air  ;  when  it  is  expofed  to 
heat  on  a  hot  iron,  it  melts,  fwells  up,  becomes  black, 
and  burns  with  a  bright  flame.  'J'he  charcoal  which 
remains,  contains  a  little  potath.  When  it  is  diftilled, 
it  gives  out  water  mixed  with  acetic  acid,  which  is  con- 
taminated with  oil.  It  gives  out  alfo  carbonic  acid  and 
carbonated  hydrogen  gas. 

3.  Starch  is  not  foluble  in  cold,  but  forms  a  thick 
pafle  ^vith  boiling  water,  and  when  this  pafte  is  allow- 
ed to  cool,  it  becomes  femitranfparent  and  gelatinous  ; 
it  is  brittle  when  dry,  fomewhat  refembling  gum.  If 
this  pafle  be  expofed  to  moift  air,  it  is  decompofed,  for 
it  acquires  an  acid  tafte. 

4.  Sulphuric  acid  dilTolves  ftarch  flowly  ;  fulphurous 
acid  is  dilengaged,  and  a  great  quantity  of  charcoal  is 
formed. 

Muriatic  acid  alfo  diffolves  ftarch,  and  the  folution 
refembles  mucilage  of  gum  arable.  When  left  at  reft, 
a  thick,  oily,  mucilaginous  liquid  appears  above,  and 
a  tranlparent  ftraw-coloured  fluid  below.  The  odour 
of  muriatic  acid  remains  j  but  when  water  is  added, 
it  is  deftroyed,  and  a  flrong  peculiar  fmell  is  emitted. 

Starch  is  alfo  foluble  in  nitric  acid,  with  the  evolu- 
tion of  nitrous  gas.  The  folution  aflumes  a  green 
colour,  and  when  heat  is  applied,  the  ftarch  is  con- 
verted into  oxalic  and  malic  acids.  Some  part  of  the 
ftarch,  however,  is  infoluble  in  nitric  acid,  and  when 
this  is  fcparated  by  filtration,  and  wafhed  with  water. 
It  has  a  thick  oily  appearance  like  tallow,  is  foluble 
in  alcohol,  and  when  diftilled,  yields  acetic  acid,  and 
an  oily  matter  limilar  to  tallow  in  colour  and  confift- 
ence. 

5.  Starch  is  infoluble  in  alcohol,  but  is  foluble  in 
the  alkalies ;  in  pure  potalh  it  fwells  up,  becomes 
tranfparcnt  and  gelatinous,  and  is  then  fulceptible  of 
folution  in  alcohol.  The  component  parts  of  ftarch, 
as  appears  by  diftilling  it,  and  by  the  aiffion  of  re- 
agents, are  oxygen,  hydrogen,  and  garboue. 


6.  Starch  exifls  in  a  great  number  of  vegetable  fub-  Compijnent 
fiances,  but  chiefly  in   the   roots  and  feeds,  and  parti-     '''""'^  °' 
cularly  thofe  which  are  employed  as  food. 


Vegetables. 


Starch,  it  is  well  known,  may  be  obtained  from  the      jig^ 
potato.       If  the  potato  be    grated    down  and  wafhed  Fouiul  m 
with  water  till   it  comes  off  pure  and   colourlefs,  this  roots  anJ 
water  being  left  at  reft,  depofits  a  fine   white  ])owder, 
which  aiTuraes   fomething  of  a  cryftallized  appearance,  p, ..  ;J 
and  is  heavier  than  wheat  ftarch.  t^-ji 

Sago,  which  is  well  known  on  account  of  its  nutri-  Sago, 
tious  qualities,  is  obtained  from  the  pith  of  different 
fpccics  of  palms,  which  grow  within  the  topics.  The 
ffem  is  cut  into  pieces,  which  are  fplit  into  two  ;  the 
pith  is  waflied  out  with  cold  water,  which  being  left 
at  reft,  depofits  the  ftarch.  The  water  is  poured  off, 
and  before  the  remaining  mafs  is  fully  dried,  it  is  for- 
ced through  a  perforated  vefl'el,  and  granulated,  in 
which  ftate  it  is  brought  to  Europe.  ^iTt 

Saloup,  which  is  chiefly   compofed  of  ftarch,   is  pre-  Saloup. 
pared  from  the  roots  of  different   fpecies  of  orchis.     It 
is  moftly  imported  from  Perfia. 

Caffava,  or  cafTada,  is  a  kind  of  bread  chiefly  com-„  rr 
pofed  of  ftarch,  which  is  much  ufed  as  an  article  of 
food  in  the  Weft  Indies.  It  is  prepared  from  the 
roots  of  the  jatropha  manihot.  The  roots  are  well 
waflred,  grated  down,  and  put  into  bags,  which  are 
fubjefted  to  ftrong  prellure.  By  this  procefs  the 
whole  of  the  juice  is  feparated.  This  juice,  or  fome- 
thing at  leaft  which  it  holds  in  folution,  when  taken 
internally,  is  a  deadly  poifon  to  moft  animals.  The 
matter  remaining  in  the  bag  is  dried  and  fifted,  and 
without  any  other  addition,  when  it  is  fpread  thin  on 
a  hot  ftone,  it  forms  a  cake,  which  is  the  cafTada 
bread,  found  to  be  of  a  very  nutritious  quality,  in 
confequence  of  the  great  proportion  of  ftarch  ivhich  it 
contains.  i374 

Some  fpecies  of  the  tribe  of  lichen  contain  a  con-Licheu. 
fiderable  proportion  of  ftarch,  as  the  lichen  rangiferi- 
nus,  or  rein-deer  lichen,  which  affords  food  to  the 
rein-deer,  and  the  lichen  iflandicus  which  is  formed 
into  bread  by  the  Icelanders,  and  is  found  to  be 
extremely  nutritious.  The  hitter  has  lately  been  re- 
commended as  a  remedy  in  confumption  ;  but  it  pro- 
balily  pofTclfes  no  other  virtue  in  the  cure  of  that  fatal 
dileafe,  than  affording  a  great  proportion  of  ijutritious 
matter  in  fmall  bulk. 

VI.  Of  Albumen. 

I .  The  exiftence  of  albumen  in  vegetable  fubftances 
had  begun  to  be  doubted  by  chemifts,  till  it  was  late- 
ly difcovered,  by  Vauquelin,  in  the  juice  of  the  carica 
papaija,  or  papaw-tree,  which  grows  in  different  coun- 
tries within  the  torrid  zone.  The  juice  which  exudes 
from  this  tree,  was  brought  home  in  the  liquid  ftate, 
mixed  with  an  equal  quantity  of  rum,  and  another 
portion  of  the  juice  was  In  the  ftate  of  extraS.  The 
firft  was  of  a  reddifli  brown  colour,  was  femitranfpa- 
rent,  and  had  the  odour  and  tafte  of  boiled  beef.  The 
fecond  ivas  of  a  yeUowilh  white  colour,  femitranfpa- 
rent, and  of  a  fweetifh  tafte ;  had  no  perceptible 
fmell,  but  was  of  a  firm  confiftence,  and  in  the  form 
of  fmall  irregular  maffes.  When  the  dried  portion  was 
macerated  in  cold  water,  it  was  almoft  entirely  diffol- 
ved.  When  nitric  acid  was  added,  a  copious  white 
precipitate  was  formed.     This  was  the  albumen  in  the 
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llute  of  white  flakes.  When  the  extraft  of  this  juice 
was  fubjeiled  to  dilVillation,  it  jicldfd  earboiiHte  of 
ammonia,  a  thick  fetid,  reddiih  coloured  oil,  carbonic 
acid,  and  carbonated  hydrogen  gafes,  and  there  remain- 
ed behind  a  light  carbonaceous  matter  ;  ivhich,  being 
burnt,  left  a  quantity  of  Tvhite  alhcs,  confilting  almoll 
entirely  of  phofphate  ot  lime. 

2.  From  other  experiments  to  which  this  matter  was 
ftibjefted  by  the  fame  chemill,  from  its  iolution  in  wa- 
ter, its  coagulation  by  means  of  heat,  its  artion  v\ith 
the  acids,  the  alkalies,  metallic  lolutions,  the  infulion 
ot  nut-galls,  and  alcohol,  he  concludes,  that  it  is  prc- 
cifely  of  the  fanxe  nature  with  animal  albumen  *. 

VII.  Of  Gluten. 

1.  When  a  pafle  is  formed  with  flour  and  water,  and 
wallicd  ^vith  more  water  till  it  pafles  off  pure  and  co- 
lourlcfs,  a  tenacious,  duftile,  foft,  elaftic  mafs  remains 
behind,  which  is  gluten. 

2.  This  fubftance  is  of  a  gray  colour,  extremely  duc- 
tile and  tenacious,  and  pofTefFes  confiderable  elalfici- 
ty.  It  has  a  peculiar  fmell,  but  no  perceptible  tafte. 
^Vhen  it  is  fuddenly  dried,  it  iucreaies  much  in  vo- 
lume, and  when  it  is  expoled  to  heat,  it  cracks,  fwells, 
blackens,  and  burns  like  horn,  exhaling  a  fetid  odour. 
Wlien  it  is  diflilled,  it  yields  water  impregnated  with 
ammonia,  and  an  empyreumatic  oil  ;  charcoal  remains 
behind.  Wlien  moill  gluten  is  expofed  to  the  air,  it 
gradually  dries,  becomes  hard,  brittle,  flightly  tranf- 
parent,  and  of  a  brownilh  colour,  having  fome  re- 
femblance  to  glue.  When  it  is  broken,  it  refcmbles 
the  fraflure  of  glafs.  It  is  infoluble  in  water,  but  retains 
a  portion  of  it,  which  it  abforbs,  and  to  which  the  ela- 
fticity  and  tenacity  are  owing.  It  is  deprived  of  thefe 
properties  by  boiling. 

3.  When  it  is  kept  moift,  it  ferments  with  the  evo- 
lution of  hydrogen  and  carbonic  acid  gafes.  An  of- 
fenfive  putrid  odour  is  given  out  at  the  fame  time. 
The  gluten  afterwards,  if  the  procefs  be  allowed  to  go 
on,  exhales  the  fmell,  and  acquires  the  tafte  of  cheefc. 
In  this  ftate  it  is  found  to  contain  ammonia  and  acetic 
acid. 

4.  Gluten  is  foluble  in  all  the  acids.  It  is  precipi- 
tated from  this  folution  by  all  the  alkalies,  and  is  then 
nearly  in  the  llate  of  extraftive  matter,  being  deprived 
of  its  elafticity.  It  is  decompofed  by  concentrated  fulphu- 
ric  acid  ;  hydrogen  gas  is  emitted,  and  water,  charcoal, 
and  ammonia  are  formed.  It  is  alfo  decompofed  by  ni- 
tric acid  ;  azotic  gas  is  emitted,  and  if  the  heat  be  con- 
tinued, a  portion  of  oxalic  acid  is  formed.  Yellow 
coloured  oily  flakes  are  precipitated.  After  gluten  is 
fermented,  it  is  foluble  in  acetic  acid,  and  this  foluticn 
may  be  employed  as  a  varnilh. 

5.  Gluten  is  infoluble  in  alcohol  and  in  ether  ;  but 
if  fermented  gluten  be  triturated  with  a  little  alcohol, 
and  afterwards  mixed  wdth  a  quantity  of  the  fame  li- 
quid, part  of  it  is  diflblved  and  forms  a  vamhh,  which 
may  be  employed  either  for  paper  or  wood,  for  ce- 
menting china,  or  for  mixing  with  vegetable  colours 
that  are  ufed  as  paints.  Pieces  of  linen  dipped  in  this 
varniih,  adhere  llrongly  to  other  bodies,  and  if  lime  be 
added  to  the  folution,  it  conftitutes  a  good  lute. 

6.  With  the  afliftance  of  heat  gluten  is  foluble  in 
the  alkalies )  and  when  they  are   much  concentrated,  it 
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is  decompofed,  and  formed  into  a  kind  of  foap,  confifl- Component 
ing  of  oil  and  ammonia.  v         m 

7.  It    appears  from  the  dlflillation  of   gluten,  and ,  "^ 
from  its  fpontaneous  decompofition,  that  it  confiUs  of      ^  g^ 
oxygen,  hydrogen,  carbone,    and  azote.     The   vapour  compoft- 
which   is    evolved    during  the  fermentation  of  gluten,  tion. 
blackens  iilver,   from   ivliich  it  is  inferred  that  fulphur 

is  one  of  its  conlfitucnt  parts.  From  the  properties 
and  compofition  of  gluten,  the  rcfemblance  between 
this  iubltance  and  animal  matter  is  fufficiently  obvi- 
ous. ^  ^  j,s3 

8.  Gluten    exifts    in    greateft    abundance  in  wheat  In  wheat, 
floiu',   but  it  is  found  in  a  great  number  of  plants,  and 

in  different  parts  of  vegetables.  It  exills  in  confider- 
able proportion  in  the  juice  of  the  leaves  of  many,  ^-^  ^ 
plants,  as  thofe  of  the  cabbage,  creiTes,  &c.  When 
this  juice  is  procured  by  cxpreflion,  filtered  through  a 
cloth,  and  allowed  to  remain  at  reil,  it  depofits  in  th»- 
courfe  of  fome  days,  a  greenifh  powder,  which  has  been 
called  the  green  fecula  of  plants.  This  fecula  is  chief- 
ly compofed  of  gluten  mixed  with  a  refinous  matter, 
which  gives  it  its  colour,  and  a  portion  of  woody  fibre. 
If  this  juice  be  expoled  to  the  temperature  of  about 
130°,  the  fecula  coagulates  in  the  fonn  of  large  flakes. 
It  dries  when  leparated  from  the  water,  and  alTumes  the 
appearance  of  horn.  When  it  is  treated  like  gluten, 
it  alfo  acquires  the  fmell  and  tafte  of  cheefc.  5,5. 

Gluten  has  been  found  in  acorns,  chefnuts,  and  horfe-I«  feeds 
chefnuts,  in  barley,  rye,  peafe,  and  beans;  in  apples •■'"'' f'"'"' 
and  quinces  J  in  the  leaves  oi  fcdiim  of  different  fpe- 
cies,  hemlock,  borrage,  faffron  ;  in  the  petals  of  the 
rofe,  in  the  berries  of  the.  elder,  and  in  the  grape. 
None  was  detcfted  in  the  potato  by  Proufl,  although 
he  found  it  in  feveral  other  roots. 

A  fubftance  which  refembles  the  fibrina  of  the 
blood,  was  found  by  Vauquelin  in  the  juice  of  the 
papaw-tree.  When  this  juice  is  mixed  with  water,  part 
is  dilTolved,  aud  part  remains  infoluble.  The  latter 
has  a  greafy  appearance,  becomes  foft  in  the  air,  vifcid, 
brown,  and  femitraniparent.  It  melted  when  thrown 
on  burning  coals,  while  drops  of  greafe  exuded.  It 
was  entirely  confumed,  without  leaving  any  refiduum. 
But  according  to  fome,  this  fubftance  is  exactly  fimi- 
lar  to  gluten,  and  therefore,  is  not  to  be  conlidered  as 
one  of  the  conftituents  of  vegetable  matter.  r^%6 

9.  Gluten  is  one  of  the  mofl  important  of  the  com-Ufts. 
ponent  parts  of  vegetable  fubifances.      It  is  one  of  the 
chief  ingredients  in  wheat,  and  to  this  it  is  owing  that 
wheat  flour  is  fit  for  being  farmed  into  bread. 


VIII.  Of  Extraftive  Matter, 
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1 .  The  word  extra  ft  was  formerly  employed  to  fig-  Prepara- 
nify  the  infpiflated  juices  of  vegetables,  but  of  late  it"°"- 
has  been  limited  to  a  peculiar  principle  pofl'effed  of  dif- 

tinft  properties.  If  faflFron  be  infufed  in  water  for 
fome  time,  and  if  the  infufion  be  filtered  and  evaporated 
to  drynefs,  the  rcliduum  Is  that  fubftance  to  whicl^the 
name  of  extraflive  principle  is  given. 

2.  The  following  properties  of  extraft  were  afcer-  '-5  . 
talned  by  Vauquelin.  I.  All  extrads  have  an  acid 
tafte.  2.  If  a  few  drops  of  ammonia  be  added  to  a  fo- 
lution of  extraft,  a  brown  preclpita.tc  is  formed,  which 
confifts  of  lime,  and  part  of  the  extraft  becomes  In- 
foluble. 3.  Sulphuric  acid  difengages  a  pcntti.ulng 
acid  vapour,  which  is  foiuid  to  be  agttie  acid.  4.  When 
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qulcklime  is  added  tu  a  folution  of  extraftive  matter, 
ammonia  is  difengaged.  A  folution  of  lulphate  of 
alumina  \rithout  excefs  of  acid,  being  poured  into  a  fo- 
lution of  extraflive  matter,  and  boiled,  there  is  formed 
in  the  liquid  a  flaky  precipitate  which  is  compofed  of 
alumina  and  vegetable  matter,  and  rendered  Infoluble 
ir.  water.  6.  Alinoft  all  metallic  folutions  produce 
a  fimilar  effect.  With  muriate  of  tin  an  Infoluble 
brown  precipitate  is  foniied,  which  is  compofed  of  the 
•oxide  of  tin  aird  vegetable  matter.  7.  0\yniuriatic 
acid  poured  into  a  folution  of  extraftive  matter,  forms 
a  copious,  dark  yellow  precipitate.  Muriatic  acid  re- 
mains in  the  iolution.  8.  If  ^vool,  cotton,  or  thread, 
be  impregnated  vith  alum,  and  boiled  with  a  fo- 
liition  of  extractive  matter,  thefe 
charged  with  a  great  quantity  of 
■fiance,  they  affume  a  fav.-n-brown  tint,  and  the  folu- 
tion lofes  a  great  deal  of  its  colour.  The  fame  eWeA 
is  produced  by  immerfing  the  iubllances  to  be  dyed  in 
a  folution  of  muriate  of  tin.  'I'he  efleft  is  iHU  better,  if 
oxyiTiuriatic  acid  be  employed  inlfcad  of  alum,  or  the  fo- 
lution of  muriate  of  tin.  9.  When  extraftive  matter 
is  diftlUed  in  an  open  fire,  it  yields  an  acid  liquid, 
which  contains  a  greater  portion  of  ammonia  than 
ivhen  it  is  diltilled  in  the  humid  ivay  with  lime  or  alka- 
li. 10.  When  extraftive  matter  is  dilTolved  in  water, 
and  is  left  expofed  to  the  open  air,  it  is  completely  de- 
compofed.  The  carbonate,  of  potaih,  of  ammonia,  and 
of  lime,  and  fome  other  mineral  falts  which  previoully 
exilled  in  the  extraftive  matter,  and  are  indeftruftible 
by  putrid  fermentation,  remain  behind. 

3.  It  appears  that  extraftive  matter  is  found  in 
greater  proportion  in  old  plants.  It  is  foimd  in  dif- 
ferent parts  of  the  plant.  If  frequently  forms  one  of 
the  conltitnents  of  the  fap.  It  is  this  extraftive  mat- 
ter which  precipitates  during  the  evaporation  of  the 
fap,  or  when  oxymuriatic  acid  is  added  to  it. 

Extraftive  matter  has  been  found  in  the  bark  of 
many  trees,  and  it  is  fuppofed  that  it  exifts  in  all  barks 
which  poffefs  an  aftringent  property.  It  has  been  found 
in  the  bark  of  the  common  willo;?,  the  Leiceller  willow, 
the  oak,  and  the  elm. 

Extraftive  matter  has  been  obtained  from  the  jn- 
fudon  of  catechu,  in  which  it  is  united  with  tan.  If 
the  po^vder  of  catechu  be  repeatedly  ^\-aflied  \vith  wa- 
ter, the  liquid  wliich  paffes  off  no  longer  precipitates 
gelatine.  The  refiduum  is  extraftive  matter,  of  a  red- 
difli-brown  colour,  has  no  fmell,  but  a  llightly  aftrin- 
gent tafle.  The  folution  in  water  is  at  firil  yellow- 
ilh-brown,  but  acquires  a  red  colour  by  expofure  to 
the  air.  Many  of  the  metallic  falts  form  a  precipi- 
tate with  the  folution  of  this  matter.  Linen  boiled  in 
it  almoft  extrafls  the  whole,  and  becomes  of  a  light 
red  brown  colour.  Extraftive  matter  foftens  ^vlien  ex- 
pofed to  heat  ■,  the  colour  becomes  darker,  but  it  does 
not  melt.  When  it  is  dillilled,  it  yields  carbonic  and 
carbonated  hydrogen  gafes,  acetic  acid,  a.id  a  fmall 
portion  of  extraftive  matter  unchanged.  A  light  por- 
ous charcoal  remains  behind. 

The  infufion  ot  the  leaves  of  fenna  is  of  a  brown  co- 
lour, has  a  peculiar  aromatic  odour,  and  a  bitter  tafte. 
When  the  air  of  the  atmofohere  or  oxvcen  gas 
made  to  pafs  through  this  infufion,  a  yeL.w  coloured 
precipitate  is  formed.  It  is  produced  alfi  by  adding 
to  the  folution  muriatic  or  oxymuriatic  acid.  In  this 
2 


Hate  the  extraftive  matter  has  combined  with  oxygen, ejnipor.cnt 
and  has  affumed  a  yellow  colour,  and  being  no  longer    P»m  of 
foluble  in  water,  it  is  precipitated.     The  talte  is  flight-  y^'g""'-'*"- 
ly  bitter.      It  is  foluble  in  alcohol,  but  when  \vater  is 
added,  it  is  thrown  down.       It  is  foluble  alio   in  al- 
kalies, and    forms  with  them  a  deep    brown  folution. 
When  placed  on  burning  coals,  it  gives  out  a  denlc 
fnioke,  exhales  an  aromatic  odour,  and  leaves  behind  a 
fpongy  mafs  of  charcoal. 

Extraftive  matter  is  obtained  from  the  infufion  ofp^r„\„j„ 
Peruvian  bark,  which  being  united  mth  oxygen,  be- bark, 
comes  of  a  fine  red  colour.  It  is  obtained  by  boiling 
^vater  on  it,  and  by  flow  evaporation,  and  then  diflblving 
what  remains  in  alcohol.  By  evaporating  the  alcohol, 
the  peculiar  extraftive  matter  is  depofited.  The  mat- 
ter thus  obtained  was  of  a  brown  colour,  of  a  bitter 
tafte,  foluble  in  hot  water  and  alcohol,  but  infoluble 
in  cold  water.  It  is  of  a  black  colour  when  dry, 
and  brittle.  It  breaks  tvith  a  polillied  frafture.  With 
the  addition  of  lime-water  it  ^vas  precipitated  in  the 
form  of  a  fine  red  powder,  which  combined  with  al- 
kalies, but  u  infoluble  in  water  and  alcohol. 


IX.  Of  Colouring  Matter. 
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1.  Colouring  matter  is  extrafted  from  a  number  of  Exifts  in 
plants  for  the  purpofes  of  dyeing,  as  from  madder,  car- "'■'">' 
thatnus,  brazil  ^vood,  logwood,  yello^v  weed  or  refeda" 
luteola,  fuflic  or  yellow-wood,  anatto,  and  indigo.  ^ 

2.  The  colouring  matter  of  madder  or  rulna  titic-^i^i,i^j_ 
torum,  is  foluble  in  alcohol.  By  evaporation  it  leaves 
a  refiduum  of  a  dark  red  colour.  A  violet  precipitate 
is  formed  in  this  folution  by  a  fixed  alkali.  Sulphu- 
ric acid  produces  a  fawn-coloured  precipitate,  and  ful- 
phate  of  potaih,  a  beautiful  red.  Precipitates  of  dif- 
ferent fhades  of  colour  are  obtained  with  alum,  iiitre, 
chalk,  acetate  of  lead,  and  muriate  of  tin.  ^ 

3.  Carthamus  (tinftorius^  contains  two  colouring -^j^j'^^j^.j^ 
matters,  the  one  yellow  and  the  other  red.  The  firfl 
only  is  foluble  in  water,  but  the  folution  is  turbid.  It 
becomes  tranfparent  with  the  addition  of  acids  ;  ivith 
alkalies  it  inclines  to  an  orange  colour  ■.  a  fawn-colour- 
ed precipitate  is  formed,  and  then  the  folution  becomes 
clear.  Alum  produces  a  dark  yellow  precipitate,  but 
not  very  copious.  A  flight  tinfture  is  e.xtrafted  from 
the  flowers  of  this  plant  by  means  of  alcohol,  after 
the  whole  of  the  yellow  matter  has  been  difTolved  by 
water.  ,,p« 

4.  Brazil  wood,  or  fernanibouc,  is  much  employed  Brazil 
in  dyeing.  A  recent  decoftion  of  this  wood  gives  a  wood, 
red  precipitate  inclining  to  fa\m  colour  with  fulphuric 
acid.  The  liquid  in  which  the  folution  was  made  re- 
mains tranfparent  and  of  a  yellow  colour.  With  the 
firft  addition  of  nitric  acid  the  tinfture  firft  pafTes 
to  a  yellow  colour  j  but  with  a  greater  quantity,  be- 
comes of  a  dark  orange  yellow  and  tranfparent,  after 
having  depolited  a  matter  fimilar  in  colour  to  the  for- 
mer, but  more  copious.  The  fame  changes  take  place 
with  the  muriatic  acid  as  with  the  fulphuric.  1398 

5.  Logwood  or  Campcachy  wood  yields  its  colouring  ^0^°°°' 
matter  to  ivater  and  to  alcohol,  but  more  copioufly  to 

is  the  latter.  The  tinfture  of  logwood,  or  the  folution  in 
alcohol,  is  of  a  beautiful  red  colour,  inclining  to  violet 
or  purple.  Thefe  different  fhades  are  more  obvious  in 
the   decoftion  in  water.     When  the  aqueous  folution 
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left  to  itftlf,  it  firfl  becomes  yellow,  and  then  changes 
to  black.  The  .addition  of  acids .  produces  a  yellow 
colour ;  alkalies  deepen  the  colour  and  redore  the 
purple  or  violet.  Sulphuric,  nitric,  and  muriatic  acids 
throw  down  a  lis^ht  precipitate  wliich  feparates  lloiv- 
ly.  Sulphate  of  iron  communicates  a  bluiili  colour 
fomewhat  relembling  ink.  A  copious  precipitate  of  a 
fimilar  colour  is  formed  at  the  fame  time. 

6.  Yellow  iveed,  or  dyers  weed  {re/eda  lutcoJa  Lin.) 
in  folution  in  water  yields  a  yellow  colour  inclining  to 
brown.  When  it  is  diluted  with  a  greater  quantity 
of  water,  the  yellow  colour  which  was  more  or  lefs 
bright  changes  a  little  to  green.  The  colour  becomes 
paler  with  the  addition  of  acids.  It  becomes  deeper 
by  the  aftion  of  alkalies. 

7.  Fuftic,  or  yellow  wood  [tnorus  tlnBoria,  Lin,) 
contains  a  great  proportion  of  colouring  matter.  A 
firong  decotlion  in  water  is  of  a  dark  reddilh  yellou- 
colour.  When  vvater  is  added  to  this  folution  the  co- 
lour becomes  orange-yellow.  The  liquid  grows  turbid 
ivith  the  addition  of  acids.  Alkalies  render  it  much 
deeper  and  nearly  red. 

8.  Anatto  is  in  the  form  of  a  dry  hard  parte,  exter- 
nally brown,  and  internally  of  a  beautiful  red  colour. 
It  is  prepared  fiom  the  feeds  of  the  bixa  orellana  by 
reducing  them  to  powder,  mixing  them  with  water, 
and  allowing  them  to  ferment.  Anatto  is  more  folu- 
ble  in  alcohol  than  in  water.  W^ith  the  addition  of  an 
alkali  the  folution  is  promoted,  and  the  colour  inclines 
lefs  to  red. 

Befide  thefe,  a  great  variety  of  other  vegetable  fub- 
flances  give  out  their  colouring  matter  to  water  or  al- 
cohol, .and  are  employed  in  dyeing.  To  what  has 
noiv  been  faid,  however,  we  (hall  only  add  a  fliort 
account  of  one  of  the  moll  important,  namely  indigo. 

9.  Indigo  is  a  colouring  matter  which  is  obtained 
from  fcveral  plants,  and  has  feme  refemblance  to  fecu- 
la  or  ftarch.  The  indigo  of  commerce  is  chiefly  ob- 
tained from  the  indigofera  tlnBoria,  a  flirubby  plant 
which  is  cultivated  in  the  Eafl  and  Wefl:  Indies,  for 
the  purpofe  of  extrailing  the  colouring  matter. 

10.  When  the  indigo  plant  has  arrived  at  maturity, 
it  is  cut  down,  and  conveyed  to  large  wooden  veflels, 
where  it  is  covered  with  water,  and  foon  commences  a 
fermentation.  When  the  plant  is  cut  down  at  the 
period  of  its  maturity,  it  produces  a  more  beautiful 
colour,  but  in  fmaller  quantity.  If  it  be  too  late,  the 
quantity  is  iHU  diminilhed,  and  the  indigo  is  of  a 
bad  quality.  The  putrefailive  procefs  foon  com- 
mences, and  fucceeds  beft  about  the  temperature  of 
80°.  The  water  becomes  turbid,  and  of  a  green  co- 
lour. The  fmell  of  ammonia  and  carbonic  acid  gas 
aie  evolved.  The  fermenting  procefs  is  finifhed  in 
the  period  of  from  6  to  24  hours,  according  to  the 
temperature  and  ftate  of  the  plant.  The  liquid  is 
then  poured  off  into  flat  veflels,  in  which  it  is  conftant- 
ly  agitated  till  blue  flakes  appear.  With  the  addition 
of  a  quantity  of  lime-water  thefe  flakes  precipitate  to 
the  bottom.  A  yellowilh  liquid  is  poured  off,  and  the 
blue  precipitate  is  collefled  in  linen  bags,  from  ivhich 
the  water  drains  off.  When  the  matter  in  the  bag  has 
acquired  fufficient  confiftence,  it  is  formed  into  Imall 
cakes,  which  are  flowly  dried  in  the  Ihade.  This  is 
the  indigo  of  coimnerrt. 
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11.  Indigo  may  be  alfo  extrafted  from  the  »(■/////« '«^"'P<">"'t 

tin'dorlum,  or  rofcbay,  a  plant  which  crows  in  abund-   .       "■, , 

1       I-   .1    r     .•         '-  1       1  r       I  •   1    l^    Vontlablcn 

ance  m  the  r-alt  Indies,  trom  the  leaves  ot  winch  Dr      '' 

Roxborough    cxtraftcd    it,    by  the  following   procefs.      3^04 

He  digelled  the  leaves  in  a  copjier  veflel  witli  water,  From  other 

kept  at  the  tcmperatiu'e  of    l6i"  till  they   alTumed  aP'""''' 

yellowilh  colour.     The  liquid  becomes  of  a  deep  green •, 

it  is  then  poured  oft,  and  \vith  the  addition  of  lime- 

ivater  is  agit.ated  till  the    indigo  is  precipitated.     To 

produce  one  pound  of  indigo,    two  or  three  hundred 

pounds  weight  of  green  leaves  were  found  necelTary  j 

but  this  quantity  varies    according    to  the  feafjn  and 

flate  of  weather  in  which  they  are  tollecled.  j.q. 

12.  The  IJ'atis  linlloria  ,  or  woad,  which  is  a  Britilh Ftoni.     '^ 
plant,  alfo  yields  indigo,  by  treating  it  in  the  fame  ivaywoaW. 

as  the  indigo  plant.  1^06 

13.  The  hlllory  of  indigo  is  curious.      It  was  early  Ilillor/ 
known  in   India,  but  its  value  as  a  dye  Huff  was  not"f '"'''S''* 
underllood  in   Europe  before  the  middle  of  the   1 6th 
century.      But  what  is   moll  fingidar,    the  ufe  of  this 
fubftance  was  cither  reflrifted  or  entirely  prohibited  in 
different  countries,  from  lume  prejudice  that  its  cffcfls 

in  dyeing  were  injurious.  The  ufe  of  it  was  prohibit- 
ed in  Kngland  from  the  time  of  (^ueen  Elizabeth  till 
the  reign  of  Charles  II.  It  was  alfo  prohibited  in  - 
Saxony.  It  is  delcribed  in  the  edicl  as  a  corrofive 
fubllance,  and  denominated  food  for  the  devil '.  In 
France  during  the  adminlllration  of  Colbert,  the  dyers 
n-ere  rellri<Sed  to  the  ufe  of  a  certain  quantity.  For 
fome  time  after,  indigo  ivas  generally  employed  as  a 
dye  fluff  in  Europe,  and  was  chiefly  cultivated  in  the 
Well  Indies,  and  fome  parts  of  the  American  con- 
tinent. This  indigo  was  generally  preferred  in  the 
market.  What  is  now  cultivated  in  the  Eall  Indies 
is  found  to  be  equal  in  quality.  j  .q. 

14.  Indigo  is  a  light,  friable  fubflance,  of  a  compaft  Propertict> 
texture,    and    a  deep   blue  colour.     The  lliade  varies 

from  copper,  violet,  and  blue  tints.     The  lightell  indi- 
go is  the  bell.     It  is  always  contaminated  with  extra- 
neous  matters.     Bergman  found    in   the  pureil  indigo ' 
'which  he    could    procure,    the    following    component 
parts. 


Pure  indi 

go 
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13.0 

1409  • 


100.0 

Other  earths  have  been  found  in  indigo.  In  fome  Ipe- 
cimens  Proud  detefted  magnefia. 

15.  Pure  indigo  is  a  foft  powder  of  a  deep  blue  co-.\aionof 
lour,  which  has  neither  tafle  nor  fmell.    When  expofed^cat. 

to  heat,  it  emits  a  bluilli  red  fmoke,  and  then  bums 
away  with  a  faint  white  flame.  The  earthy  part  re- 
mains behind  in  the  flate  of  alhes.  It  midergoes  no 
change  by  expofure  to  the  air.  It  is  infoluble  in  wa- 
ter, but  if  kept  (bme  time  under  it,  a  fetid  odour  is  ex- 
haled, owing  to  fome  change.  i4i»' 

16.  Diluted  fulphuric  acid  poured  upon  indigo  dif- Of  .iciJs. 

iolves 
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folvesonly  the  earthy  and  mucilaginous  matters;  but 
if  concentrated  fulphuric  acid  be  added,  in  the  propor- 
'tion  of  eight  parts  of  acid  to  one  of  indigo,  the  latter 
is  diffblved  with  the  evolution  of  heat,  in  abont  24 
hours.  The  mixure  is  black  and  opaque  ;  but  if  wa- 
ter be  added,  it  becomes  clear,  and  of  a  fine  blue  co- 
lour, producing  various  ihades,  according  to  tlie  quan- 
tity of  water.  This  folution  of  indigo  in  fulphuric  acid 
is  called  liquid  blue,  or  according  to  Bancroft,  lulphate 
of  indigo. 

Bergman  made  a  great  number  of  experiments  on 
the  etfeft  of  diflerent  lubllances  on  this  folution,  fome 
of  which  we  (hall  now  mention,  in  which  the  colour 
was  either  changed,  or  entirely  deftroyed.  When  it 
was  dropped  into  fulphurous  acid,  the  colour  which 
was  at  firft  blue,  became  green,  and  ^vas  at  laft  de- 
ftroyed. In  diluted  tartaric  acid  the  colour  became 
gradually  green,  and  was  at  laft  convened  into  a  pale 
yellow.  In  acetic  acid  it  became  green,  and  was  at 
laft  deftroyed.  In  potafti,  carbonate  of  potalh,  foda, 
ammonia  and  its  carbonate,  the  colour  became  green, 
and  at  laft  difappeared.  In  fulphate  of  foda  the  folu- 
tion being  diluted,  after  fome  time  became  green.  It 
^Ifo  became  green  in  lulphate  of  iron,  and  at  laft  difap- 
peared. In  the  fulphurets  the  colour  was  very  foon  de- 
ilroyed.  Black  o.xide  of  manganefe  produced  the  fame 
efFeft.  Thefe  experiments  have  been  mentioned,  to 
ftiew  that  indigo  is  deprived  either  partially  or  totally  of 
its  colouring  matter,  by  thofe  fubftances  which  have  a 
ftrong  affinity  for  oxygen.  From  this  it  is  inferred  that 
indigo  owes  its  colour  to  oxygen  j  and  that  it  becomes 
green  when  it  is  deprived  of  it. 

Concentrated  nitric  acid  attacks  indigo  wth  fuch 
violence,  that  it  fometimes  intlames  it.  By  diluting 
the  acid,  the  aftion  is  greatly  moderated.  The  folu- 
tion becomes  of  a  brown  colour  j  cryftals  appear,  which 
are  fuppoled  to  be  oxalic  acid,  and  a  brown  vifcid  fub- 
ftance  remains  behind. 

Muriatic  acid  diflblves  indigo  precipitated  from  ful- 
phuric acid,  and  forms  a  liquid  of  a  dark-blue  colour. 
The  other  acids,  as  the  phofphoric,  acetic,  and  tartaric, 
exhibited  fimilar  phenomena.  They  readily  diffolve  in- 
digo, which  has  been  precipitated. 

Oxymuriatic  acid  has  little  aftion  on  indigo  in 
fubftance,  but  it  deftroys  the  colour  of  it  in  the  ftate  of 
folution. 

17.  Neither  alcohol,  ether,  nor  oils,  have  any  aftion 
on  indigo.  Common  indigo,  when  digefted  with  al- 
cohol and  ether,  communicates  a  yellow  colour  j  but 
this,  it  is  fuppofed,  is  owing  to  the  folution  cf  ths  refm- 
ous  fubftance. 

1 8.  The  folution  of  the  fixed  alkalies  readily  diflblves 
indigo,  when  it  is  precipitated  from  its  folution.  The 
colour  of  the  folution  is  at  firft  green,  and  is  at  laft  de- 
ftroyed. Liquid  ammonia  and  its  carbonate  produce  a 
fimilar  efFeft,  from  which  it  appears,  that  indigo  is  de- 
compofed  by  the  alkalies. 

19.  Lime  water  alfo  diflblves  indigo  precipitated 
nrom  its  folution.  The  colour  is  at  firft  green,  becomes 
gradually  yellow  j  ivhen  expofed  to  the  air,  the  green 
returns,  and  at  laft  difappears. 

20.  Bergman  fubjefted  indigo  to  the  procefs  of  diftil- 
lation  J  from  J76  grains  he  obtained  the  following  pro- 
.^ufts; 


S     T     R     Y. 

Carbonic  acid  gas 

Yellow  acid  liquid  containing  ammonia 

Oil  - 

Charcoal 


Coir.ponent 

Parts  of 
Vegetables 

2415   • 
Conipoli- 
tion. 


The  component  parts  of  indigo,  therefore,  appear  to  be 
oxygen,  carbone,  hydrogen,  and  azote. 

X.  Of  Bitter  Matter. 


24I(J 


1.  A  great  number  of  vegetable  fubftances  are  diflin-In  different 
guirtied  by  a  very  bitter  tafte,  fuch  as  quaflia,  a  fub-fibftancei. 
ftance    uled  in    medicine,    gentian,  hops,    chamomile. 

This  tafte  is  afcribed  to  a  peculiar  matter,  called  from 
this  property  bitter  matter.  It  may  be  obtained  by  in- 
fufing  qualha  for  fome  time  in  water.  This  folution, 
which  is  of  a  yellow  colour,  has  an  extremely  bitter 
tafte,  but  no  fmell.  If  the  water  be  evaporated  with  a 
moderate  heat  to  drynefs,  a  brownifh  yellow  fubftance, 
which  has  fome  degree  of  tranfparency  and  dudli- 
lity,  remains  behind.  After  fome  time  it  becomes 
brittle.  14,  y 

2.  When  this  fubftance,  which  has  a  Very  bitter  Pfoperties. 
tafte,  and  a  brown  yellowifti   colour,  is  heated,  it  fof- 

tens,  fwells,  and  blackens,  then  burns  away  without 
much  flame,  and  leaves  a  fmall  quantity  of  aflies.  It 
is  very  foluble  in  water  and  alcohol.  Nitrate  of  filver 
renders  it  turbid,  and  afterwards  produces  a  yellow  pre- 
cipitate in  the  form  of  flakes.  Acetate_of  lead  produces 
a  copious  white  precipitate. 


XI.  Of  Narcotic  Matter. 


2418 


1 .  A  peculiar  fubftance  has  been  detefted  in  opium,  Found  ia 
to   which  it  is  fuppofed    the    properties  it  poflefles  of'^'*'^''"'* 
producing  fleep,  are  ovving.       On   account  of  this  pro-P  ''"^^ 
perty  this  fubftance  has  received  the  name  of  narcotic 
matter.     It  is  obtained  from  the  milky  juices  of  fome 
plants,  as  thofe  of  the  poppy,    lettuce,  and  fome  others. 
Opium,  which  is  extra<51ed  from  the  poppy,  is  prepared 

by  the  following  procefs.  j,,„ 

The   heads  of  the  papaver  album   or  Tvhite  poppy.  Extraction 
which  is  cultivated  in   India   and   different  countries  ofof  op'"™- 
the  eaft  for  this  purpofe,   are  wounded  with  a  ftiarp  in- 
ftrument  j  a  milky  juice  flows  out,  which  concretes,  and 
is  collefted  and  formed  into  cakes.  2410 

2.  In  this  ftate  opium  is  a  tenacious  fubftance,  of  a  Properties, 
brownifh  colour,  has  a  peculiar  fmell,   and  a  difagree- 

able  bitter  tafte.  It  becomes  foft  with  a  moderate 
heat.  It  readily  takes  fire,  and  burns  rapidly.  By 
the  analyfis  of  opium,  it  appears  to  be  compofed  of 
the  fulphates  of  lime  and  of  potafli,  extraftive  matter, 
gluten,  mucilage,  refinous  matter,  and  an  oil,  befides 
the  narcotic  matter  to  ivhich  its  peculiar  properties 
are  owing.  j^jt 

3.  By  digefting  opium  in  water,  part  of  it  is  diflTol-SeparatioB 
ved,  and  by  evaporating  the  folution  to  the  confiftence''' '.^'^"*''* 
of  fyrup,  a  gritty   precipitate  appears,  which  becomes™'"'  '"*  ■* 
more  copious   with   the    addition   of  water.     This  pre- 
cipitate is  compofed  of  refinous  and  extraftive  matter, 
beCdes  the  peculiar  narcotic  matter  which  is   cryftal- 

lized.  When  alcohol  is  digefted  on  this  precipitate, 
the  refinous    and   narcotic    matters  are  diflblved,  and 

the 
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the  extraflive  matter  remains  behind.  As  the  folu- 
tion  cools,  the  narcotic  matter  cryftallizes,  but  the  cry- 
ftals  are  coloured  ^vith  a  portion  of  relin.  By  repeated 
folutions  and  cryftallizations  it  may  be  obtained  tole- 
rably pure  *. 

If  alcohol  be  digefted  on  the  refiduum,  it  becomes 
of  a  deep-red  colour  ;  the  fame  cryftals  are  depofited 
on  cooling,  and  may  be  purified  in  the  fame  way 
from  the  relinous  matter  ivith  which  they  are  conta- 
minated. 

4.  The  narcotic  matter,  or,  as  it  is  called  by  De- 
rofne,  the  ejfential  fait  of  opium,  when  properly  puri- 
fied, is  of  a  white  colour,  cryftallizes  in  right-angled 
prifms,  with  a  rhomboidal  bafe,  and  has  neither  tafte 
nor  fmell.  It  is  infoluble  in  cold  water,  and  requires 
400  parts  of  boiling  water  for  its  folution,  from  which 
it  is  precipitated  by  cooling.  The  folution  does  not 
redden  the  tinfture  of  turnlole.  It  is  ioluble  in  24 
parts  of  boiling  alcohol,  and  requires  about  100  parts 
when  it  is  cold.  When  water  is  added  to  the  folu- 
tion in  alcohol,  fit  is  precipitated  in  the  form  of  a 
white  opaque  matter. 

Ether  and  the  volatile  oils  diffolve  this  fait  with  the 
afliftance  of  heat  j  but  on  cooling  It  is  depofited  in  the 
form  of  an  oily  liquid,  and  fome  time  after  cryftals  ap- 
pear at  the  bottom  of  the  veffel. 

5.  One  of  the  moft  decided  charaflers  of  this  fub- 
ftance  is  its  eafy  folubllity  in  all  the  acids,  and  with- 
out the  aid  of  heat.  It  is  precipitated  from  thefe  fo- 
lutions by  means  of  an  alkali,  in  the  form  of  white 
powder.  Pure  alkalies  increafe  the  power  of  its  folu- 
bility  in  water ;  and  the  acids,  when  not  added  in  e.x- 
cefs,  occafion  a  precipitate.  When  nitric  acid  is  poured 
on  the  cryftals  reduced  to  a  coarfe  powder,  it  commu- 
nicates to  them  a  red  colour,  and  readily  diflblves 
them.  When  the  folution  is  heated  and  evaporated, 
it  yields  cryftals  of  oxalic  acid  in  confiderable  quanti- 
ty.    The  refiduum  has  a  very  bitter  tafte. 

6.  When  it  is  thrown  on  burning  coals,  it  gives  out 
a  copious  flame.  When  heated  in  a  fpoon,  it  gradu- 
ally melts  like  wax.  Diftilled  in  a  retort  with  a  mo- 
derate heat,  it  melts,  and  afterwards  fwells  up,  inth  the 
evolution  of  ivhite  vapours,  which  condenfe  on  the 
fides  of  the  veffel,  in  the  form  of  a  yellow  oily  matter. 
There  paffes  over,  at  the  fame  time,  a  little  ^vater  im- 
pregnated with  carbonate  of  ammonia.  Towards  the 
end  of  the  procefs,  carbonic  acid  and  carbonated  hy- 
drogen gas,  -with  fome  ammonia,  are  difengaged. 
There  remains  in  the  retort  a  light,  fpongy,  volumi- 
nous mafs  oT  charcoal,  which,  by  burning,  gives  fome 
traces  of  potafli.  The  oily  matter  depofited  in  the  neck 
of  the  retort  is  very  vifcid,  and  has  a  ftrong  aromatic 
odour,  with  a  pungent,  acrid  tafte. 

7.  Derofne  tried  the  eftefts  of  this  fubftance  on  ani- 
mals, and  in  very  fmall  quantity.  The  fymptoms 
which  appeared,  when  it  was  given  to  dogs,  were  ex- 
aftly  fimilar  to  thofe  which  are  produced,  when  a  large 
quantity  of  crude  opium  is  fwallowed.  They  were  re- 
covered from  its  effefts  by  means  of  vinegar,  which  he 
accounts  for  on  the  principle  of  the  eafy  folubility  of 
this  fubftance  in  acids. 

8.  From  the  effefts  of  heat  and  of  nitric  acid  on  this 
fubftance,  it  appears  to  be  compofed  of  oxygen,  hydro- 
gen, carbone,  and  azote. 

5.  This  narcotic  fubftance  Is  alfo  found  In  the  milky 
Vol.  V.  Part  II. 
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juice,  and  in  the  extradls  which  are  obtained  from  fe-  Compuncrt 
veral  other  plants,  as  from  different  fpecies  of  laRuca     P'"'  "• 
or  lettuce,  liijofcijamus  ni^cr,   or  henbane.     The  leaves    '^^^''    "' 
of  fome  plants  alio   produce  fimilar  effects,   as  thofe  of     ^i■^n 
the  deadly  nighifliade,  fox-glove,  and  conium  tnoculaiu?n^^\\\xa 
or  hemlock.  found  in 

''other 
XII.   Of  Oils.  plants. 

t.  The  nature,  properties,  and  component  parts  off,xed. 
oils,  have  already  been  detailed,  when  treating  of  in- 
flammable fubftances.  Oils  are  of  two  kinds,  fixed 
and  volatile.  Fixed  oil  exifts  chiefly  in  the  feeds  of 
plants,  as  linfeed  oil,  almond  oil,  and  rape-feed  oil. 
Fixed  oil  is  alfo  found  in  the  pulp  of  fame  fruiis,  as 
in  that  of  the  olive.  Fixed  oils  ar«  found  in  thofe 
feeds  which  have  double  lobes,  or  two  cotyledons,  and 
in  thefe  they  are  mixed  with  a  quantity  of  mucilage. 
Thefe  oils  are  extrafled  from  feeds  by  exprefl'ion  and 

^°'''"S-       .       .  .  2431 

2.  Volatile  oils  are  found  in  all  parts  of  plants,  ex-VuUtile. 
cepting  the  feeds.  In  fome  plants  they  eiift  in  the 
root,  or  the  ftem,  and  in  others  in  the  leaves,  the 
flower,  the  pulp  and  rind  of  the  fruit.  The  peculiar 
odour  by  which  almoft  all  plants  are  diftinguilhcd,  is 
fuppofed  to  be  owing  to  a  volatile  oil.  Thefe  oils 
are  alfo  extracted  by  expreffion,  and  fometlmcs  by  dif- 
tillation. 


XIII.  Of  Wax. 


2'43* 


1.  Wax  of  which  bees  form  their  combs  for  con-prepara- 
taining  honey,  is  collefted  frora  vegetables  5  and  a  fi-tion. 
milar  fubftance  being  found  in  different  parts  of  plants. 

It  is  to  be  confidered  as  vegetable  matter.  The  var- 
nilh  with  which  the  upper  furfaco  of  the  leaves  of  fome 
trees  is  covered,  polTeffes  the  properties  of  bees  wax. 
If  the  brulfed  leaves  are  digefted  in  water,  and  after- 
wards in  alcohol,  till  the  foluble  part  is  extracted,  and 
the  refiduum  be  mLxed  with  6  times  its  weight  of  a  folu- 
tion of  ammonia,  and  after  maceration,  the  folution  be- 
ing poured  off  and  filtered,  diluted  fulphuric  acid  be 
added  in  excefs  to  faturate  the  alkali,  conftantly  ftirring 
it,  the  varnilh  precipitates  in  the  form  of  a  yellow  pow- 
der. It  Is  then  to  be  ivallied  ivlth  water,  and  melted 
with  a  moderate  heat.     This  fubftance  is  wax.  44^3 

2.  Pure  wat  is  of  a  white  colour,  has  no  tafte,  and  Properties, 
fcarcely  any  fmell.     The  aromatic  fmell  of  bees  wax 

is  owing  to  fome  fubftance  with  which  it  is  mixed,  for 
it  is  entirely  removed  by  expofure  to  the  air,  ^vhen  the 
colour  at  the  fame  time  difappears.  Pure  wax  under- 
goes no  change  by  expofure  to  the  air.  The  fpecific 
gravity  is  0.96.     It  Is  infoluble  in  water.  ,,, . 

3.  Wax    becomes    foft    by  the  application  of  heat,  .\aion  of 
Unbleached  wax  melts  at  the    temperature    of    I42'*.h<.at. 
When  it  is  pure  it  requires  the  temperature  of  155°,  and 

then  melts  into  a  colourlefs,  tranfparent  fluid.  By  in- 
creafing  the  heat,  the  wax  boils  and  evaporates ;  with  a 
red  heat  the  vapour  takes  fire,  and  burns  with  a  bright 
flame.  _  _  2435 

4.  The  acids  have  fcarcely  any  aiflion  on  wax.     It  Acids. 
is  bleached  by  means  of  oxymuriatic  acid,  but  no  other 
effeft  is  produced.  ^ 

5.  Wax  is  foluble    in  boiling  alcohol.     It  requires  .\icohul 
20  parts  of  alcohol  to  diffolve  one  of  wax,  and  as  the&c. 
folution  cools,  the  greater  part  is  precipitated.     With 

the  addition  of  water  the  whole  is  throiyn  down.    With 
4  Z  the 
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component  tlie  aiTillaiice  of  heat  ether  diflblves  wax  nearly  in  the 
Parts  of    fanie    proportion,    but    on    cooliusr    it  is  alfo  pretipi- 

I _  '  talen. 

Wax  is  foluble  in  the  fixed  oils  with  tlie  aid  of  heat. 
This  compound  is  known  by  the  nnme  of  cerate,  which 
is  much  employed  to  form  plaflers  for  drtfiing  wounds. 
It  is  foluble  alio  in  fome  of  the  volatile  oils,  as  thofe  of 
turpentine,  with  the  affiftance  of  heat.  As  the  folu- 
tion  cools,  part  of  the  wax  is  precipitated. 

6.  Wax  combines  with  the  fixed  alkalies,  and  forms 
with  thera  fubllances  fiiuilar  to  foap. 

7.  According  to  the  analyfis  of  Lavoificr,  w^ax  is 
compofed  of 
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8.  When  wax  is  diftilled  ^vith  a  temperature  above 
2 1  2°,  water  comes  over,  fome  acid,  and  a  little  fluid 
and  odorous  oil.  The  oil  in  the  courfe  of  the  procefs 
becomes  thicker,  and  at  lalt  ailumcs  the  confiftency  of 
butter ;  and  hence  it  has  been  called  butler  of  wax. 
This  fubftance  by  repeated  diftillation  is  converted 
into  a  volatile  oil,  A  coaly  matter  remains  in  the 
retort. 

9.  Wax  is  extrafted  from  a  number  of  plants,  pof- 
fefling  difterent  degrees  of  confiftency,  as  that  from  the 
facao,  called  the  butter  of  cacao  ;  from  the  crototifcbi- 

fera,  called  the  talloiv  of  croton  ■■,  and  the  myrtle  tvax 
extracted  from  the  tr.yrica  cerifera,  or  candle-berry 
myrtle  of  America.  The  myrtle  wax  is  obtained  from 
the  berrie*  of  this  plant.  They  are  collefled  and  put 
into  a  kettle,  and  covered  tvith  water  to  the  depth  of 
half  a  foot.  Heat  is  applied,  and  the  berries  are  pref- 
fed  againft  the  fides  of  the  veflel.  The  wax  melts,  and 
fv.ims  on  the  top.  It  is  collected,  pafled  through  a 
cloth,  dried  and  melted  again,  and  then  call  into  cakes. 
The  wax,  it  appears,  exifis  chiefly  in  the  outer  cover- 
ing of  the  berries.  Myrtle  wax  is  of  a  pale-green  co- 
lour ;  the  fpecific  gravity  is  1.015.  When  heated  to 
the  temperature  of  109°,  it  melts;  with  a  ftronger. 
heat  it  burns,  giving  out  a  white  flame  with  little 
fmoke ;  an  agreeable  aromatic  odour  is  at  the  fame  time 
emitted.  In  its  other  properties  it  rcfembles  bees 
wax. 

Proufl  has  deteScd  wax  in  the  rind  of  plums, 
•ranges,  and  fimilar  fruits,  and  in  the  green  fecula  of 
many  plants. 

XIV.  Of  Camphor. 

1 .  Camphor  is  obtained  from  the  laurus  camphorata, 
a  fpecies  of  laurel  which  grows  in  China  and  Japan. 
It  is  cxtrafted  by  fublimation  in  an  iron  pot.  The  Dutch 
afterv.-ards  purify  it  by  a  fecond  fublimation. 

2.  It  is  a  white,  brittle  fubftance,  poflefling  a  hot 
acrid  tafte.  The  fpecific  gravity  is  0.9887.  It  is  not 
altered  by  expofure  to  the  air,  but  it  is  fo  e.xtremely  vo- 
latile, that  it  difappears  entirely  if  left  in  an  open 
veffel.  It  cryflallizes  by  fublimation  in  clofe  vefiels, 
in  the  form  of  hexagonal  plates  or  pyramids.  It  is 
infoluble  in  water,  although  at  the  fame  time  it  com- 
municates fome  of  its  odour. 

3.  W  hen  a  heat  about  the  temperatiu-e  of  300°  is 
luddenly  applied,  it  melts,  and  then  is  volaylixed.     It 
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readily  catches  fire,  and  burns  with  a  bright  liame,  with-  Component 
out  leaving  any  refiduum.     It  even  bunvs  on  the  fur-     ^^'''^  °' 
face  of  water.     When  a  fmall  tjuantity  of  camphor  in  *  ^K^"'-'>''^^ 
a  Hate  of  inflammation  is  introduced  into  a  large  glafs 
velfel  lillcil  with  oxygen  gas,  it   burlls  out  into  a  vivid 
flame  ;  the  infide  ot  the  veifcl  is  c^jvered  with  a  black 
powder,  and  a  great  deal  of  carbonic   acid   gas   is  dif- 
eugaged.     If  a  little  water  has  been  previouUv  pat  into 
the  velfel,  it  is  impregnated  tvith  carbonic  and  campho- 
ric acids. 

4.  Camphor  is  foluble  in  the  acids,  bat  with  the  ad-^cids 
dition  of  water  or  an  alkali,  it  is  precipitated  un- 
changed. Camphor  in  lulphuric  acid  forms  a  red  folu- 
tion  ;  in  nitric  acid,  a  yellow  folutioii,  which  was  former- 
ly called  oil  of  camphor.  By  the  repeated  diliillatlon  of 
nitric  acid  olF  camphor,  it  is  converted  into  camphoric 
acid. 

Sulphurous  acid,  muriatic  acid,  and  fluoric  acid,  in 
the  ifate  of  gas,  diffolve  camphor.  If  oxymuriatic 
acid  gas  be  made  to  pafs  into  a  folution  of  camphor  in 
nitric  acid,  it  is  immediately  changed  to  a  roie  colour, 
and  inflantly  afterwards  it  becomes  yellow,  ^vhich  is 
permanent  during  the  procefs.  When  water  is  added 
to  the  folutions  of  camphor  in  acids,  it  is  feparated. 
Camphor  is  alfo  foluble  in  water  impregnated  ^vith  car- 
bonic acid  gas,  and  in  acetic  acid.  The  latter  com- 
pound conftitutes  Henry's  aromatic  vinegar. 

5.  Alcohol  readily  dilTolves  cajnphor,  but  it  is  pre- 
cipitated with  the  addition  of  ^\ater.  By  diluting 
alcohol  which  holds  camphor  in  iolution  with  water, 
juft  fo  much  as  not  to  precipitate  the  camphor,  the 
latter  cryftallizes  in  the  form  of  feathers.  The  fixed 
and  volatUe  oils  diflbU'e  camphor  with  the  afliftance  of 
heat,  but  on  cooling  the  camphor  is  precipitated,  and 
cryftallized,  as  in  the  folution  with  alcohol.  ^4^5 

6.  Camphor  communicates  to  the  alkalies  a  little  of  Alkalies, 
its  colour,    but  is  not  otherwife    foluble    in  tbefe  bo- 
dies. 1446 

7.  According  to  the  analyfis  of  Bouillon  Lagrange,  Compofi- 
by  diflilling  one  part  of  camphor  with  two  of  alumina, '•'°''' 
formed  into  a  pafte  tvith  water  in  a  glafs  retort,  the 
component  parts  of  camphor  are  carbone  and  hydro- 
gen ;    the  proportion  of   carbone  being  much  greater 

than  in  oils.  ...  .  2447 

In  the  courfe  of  the  djftillation,  he  obtained  a  vola-  oil  ot  cam- 
tile  oil,  of  a  golden  yellow  colour,  which  floated  on  the  phor. 
furface  of  the  water  in  the  receiver.      It  had  an  acrid 
burning  tafte,    and  aromatic  odour,  fimilar  to  that  of 
thyme  or  rofemary.  1448 

8.  Camphor  has  been  detecfed  in  many  other  plants.  Found  m 
It  has  been    extrafled    from  the  roots  of   thyme  and  '"^"y 
fage,  and  in  thefe  plants  it  feems  to  be  combined  with^  ^" 
volatile  oil.     If  the  oil  be  expofed  to  a  temperature  be- 
low 54*  in  the  open  air,  it  evaporates,  ,and  the  camphor 
cryftallizes.     It  may  be  alfo  obtained   by  diftilHng  the 

oil  in  a  water  bath,  under  the  temperature  of  2  12*,  till 
a  third  part  of  the  oil  palTes  over.  Part  of  the  cam- 
phor is  found  cryftallized  in  the  veflel,  and  by  repeat- 
ing the  procefs,  the  whole  may  be  extrafted  from  the 
oil.  By  mixing  the  camphor  with  a  little  dry  lime, 
and  fubliming  it,  it  may  be  purified. 

XV.  Of  Caoutchouc. 

2449 

J.  Caoutchouc  is  a  foft  elaftic  fubftance,  chiefly  ob- Hiftorj. 
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tallied  frora  tlie  Iiifplffated  juice  of  two  trees,  the  ha:vca 
caoutchouc  and  Jutropfia  elajlica,  which  are  natives  of 
■  South  Anietica.  This  fubilance  was  firft  brought  from 
America  about  the  beginning  of  the  1 8th  century.  It 
is  called  by  the  inhabitants  of  Efinerala'iis,  a  province 
of  Q^uito,  heve,  and  by  the  natives  of  the  province  of 
Mainas,  caoutchouc. 

2.  It  is  exlracled  by  making  incifions  in  the  bark  of 
the  tree.  A  milky  juice  flo^\•s  from  it,  which  is  col- 
lefled  in  proper  veflels.  The  juice  is  then  applied, 
one  llratum  above  another,  on  earthen  moulds,  and  fuf- 
fered  to  dry  in  the  fun,  or  before  a  fire.  Various 
figures  are  formed  on  the  furfaces  of  the  different 
pieces  by  means  of  a  pointed  inllrument.  They  are 
then  expofed  to  fmoke,  and,  when  perfectly  dry,  the 
moulds  are  broken.  In  this  Hate  it  is  brought  to  Eu- 
fc)pe.  It  i*  generally  in  the  (hape  of  bottles,  but  fome- 
times  in  other  forms. 

3.  When  caoutchouc  is  pure,  it  is  of  a  whitilh  co- 
lour J  it  is  foft  and  pliable  like  leather,  extremely  elal- 
tic,  and  poiTefTes  great  tenacity.  The  fpecific  gravity 
is  0.9335.  _ 

4.  When  caoutchouc  is  expofed  to  heat,  it  readily 
melts  into  a  matter  of  the  confillence  of  tar.  It 
burns  with  a  bright  white  flame,  and  diffufes  a  fetid 
odour. 

5.  Sulphuric  acid  decompofes  caoutchouc  ;  charcoal 
is  precipitated,  and  the  acid  is  partially  converted  in- 
to fulphurous  acid.  It  is  alfo  decompofed  by  nitric 
acid ;  carbonic  acid  gas,  azotic  gas,  and  prafFic  acid 
ga?  are  difengaged,  and  oxalic  acid  is  formedi  IVIuri- 
atic  acid  has  no  aftion  upon  it ;  but  if  oxymuriatic 
acid  is  poured  upon  the  milky  juice,  the  caoutchouc  is 
immediately  precipitated,  and  the  acid  is  converted 
into  muriatic  acid.  If  a  given  quantity  of  air  be  con- 
fined in  a  veffel  over  a  quantity  of  this  milky  juice,  the 
oxygen  of  the  air  is  abforbed,  and  a  pellicle  of  caout- 
chouc is  formed  on  the  furface,  from  wliich  it  appears 
that  the  formation  of  caoutchouc  is  owing  to  the  ciim-. 
bination  of  its  bafe  with  oxygen. 

6.  Caoutchouc  is  infoluble  in  alcohol.  It  is  folu- 
ble  in  ether,  but  it  is  neceffary  that  the  ether  be  pre- 
vioully  walked  with  water.  By  this  treatment  it  is 
formed  into  fyringes,  catheters,  and  other  inftruments. 
It  is  loluble  in  the  volatile  oils,  but  it  remains  fome- 
what  glutinous  after  the  evaporation.  A  mixture  of 
volatile  oil  and  alcohol  forms  a  good  folvent  for  caout- 
chouc, and  in  this  ftate  it  may  be  employed  as  a  var- 
niili  for  paper  or  llulFs.  A  varnifh  may  alio  be  form- 
ed with  it  by  dilTolving  it  in  boiling  wax.  It  is 
alio  foluble  in  rcftified  petroleum,  and  when  the  fo- 
lution  is  evaporated,  the  caoutchouc  remains  unchan- 
ged. 

7.  According  to  fome,  caoutchouc  is  infoluble  in  the 
alkalies  ;  but  according  to  others,  all  of  thefe  bodies 
are  capable  of  diflfolving  It. 

8.  By  diftillation  eaoutchouc  yields  ammonia  ;  and 
from  this,  and  its  decompofition  by  means  of  fulphuiic 
and  nitric  acids,  its  conftituent  parts  mull  be  carbonc, 
hydrogen,  azote,  and  oxygen. 

9.  Caoutchouc  has  be.en  detected  in  different  parts 
of  many  other  plants,  but  it  is  mixed  with  refinous, 
miramy,  and  extraiflive  matters.  It  has  been  found 
in  dliTerent  fpecies  of  the  mlfletog,  in  opium  and  ma- 


I    S    T    R     Y.  ;s\ 

ftic.     It  has   alfo  been  cxtraoled  from  the  iirtocarpus  Comj)oncn(i 
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itucurifalia  or  bread-fruit  tree,  the  urccohi  elajlica,  and  .y^^?\ 
f ,       ■  J-  "^        '  V  egef auw^. 
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1.  Refmous  bodies  form  a  very  numerous  clafs  of  vc-«.N't'Jie  a\ 
getable  iubilances.     When  volatile  oils  are  expofed  to 

the  air,  they  become  thick  after  a  (horter  or  longer 
time,  aiid  are  then  found  to  be  converted  into  a  rejln. 
The  oil  abforbs  oxygen  from  the  air,  and  is  deprived  ot 
part  of  its  carbone,  which  combining  with  the  oxygen 
of  the  atmofphere,  fonus  carbonic  acid.  Relinous  fub- 
llances,  therefore,  are  generally  conlidered  as  volatile 
oils  faturated  with  oxygen.  The  general  properties  of 
refinous  fubllances  are  the  following,  iA^'^' 

2.  They  are  folid,  brittle,  and  commonly  of  a  yellow-  Properties, 
ilh  colour,  with  fome  degree  of  traniparency.     The  tafte 
reienibling  volatile  oils,  is  hot  and   acrid.     They  have 

no  fmell.  The  ipecific  gravity  is  from  1.0180  to  1.2289. 
All  refinous  bodies  are  electrics,  and  when  excited  by 
fridion,  the  eleftricity  is  negative  j  hence  it  is  called 
refinous  eleEiricity.  245'» 

3.  They  melt   by  being  expofed  to  heat,  and  bumAaionof 
with  a  yellow  tlame,  giving  out  a  great    quantity   of'"^'*'- 
fmoke.     Refins  are  infoluble  in  water.  2460 

4.  Refinous    fubilances    are    foluble   in  nitric  acid; '^'^''*'>5'^- 
part  is  precipitated  by  the  addition  of  water,  and  the 

whole  by  means  of  the  alkalies.  With  the  aflillance  of 
heat  tliey  are  all  foluble  in  alcohol,  and  in  fiilphuric 
ether.  Relins  are  foluble  in  feme  of  the  fixed  oils,  and 
alfo  in  volatile  oils.  i-^1 

5.  Refinous  fubftances  havb  been  found  t9  be  foluble  '^'"^'"^^ 
in  the  fixed  alkalies. 

6.  We  fliall  no^v  enumerate  fome  of  the  refins  which 

are  bell  known.  2461 

Rofin. — This  fubftance  is  extracted  from  diiferent  R-of'"- 
fpecies  of  the  fir,  and  the  refinous  matter  obtained 
from  it  has  received  different  names.  That  procured 
from  the  pinus  fi/lvefiris  is  the  common  turpentine  j 
from  the  pinus  larix,  venicc  turpentine  -,  and  from  the 
pinus  balfamea,  balfam  of  Canadai  The  turpentine  is 
obtained  by  ffripping  the  bark  off  the  trees  ;  a  liquid  , 

juice  flows  out,  which  gradually  hardens.  This  juice 
coniifts  of  oil  of  turpentine  and  rofin.  By  diftiiling 
the  turpentine  the  oil  pafles  over,  and  tlie  rofin  remaine 
behind.  By  dilliUing  to  drynefs  common  rofin  is  ob> 
tained.  When  water  Is  added,  wliile  it  is  yet  fluid,  and 
incorporated  by  agitation,  what  is  called  yellow  rofin  is 
formed.  446J 

Bitch — Is  a  refinous  juice  obtained  from  the  Pitch. 
pinus  picea,  or  pitch  pine.  It  is  purified  by  melt- 
ing and  fquee-zing  it  through  linen  bags,  and  it 
is  then  known  by  the  name  of  while  or  Burqund:/ 
pilch.  White  pitch  mi.xed  with  lamp-black  forms  black 
pitch.  246.* 

Majlic. — This  is  a  refinous  fubilance  obtained  from  Maftic 
t]\&  pijlacia  lentifcus,  a  tree  which  groAvs  in  the  Levant. 
The  fluid  which  exudes  from  the  tree,  concretes  into 
yellowiih  femitranfparent  brittle  grains.  It  has  little 
tafle,  melts  and  exhales  a  fragrant  odour  when  heated, 
and  readily  diffolves  in  alcohol  and  fixed  oils.  It  con- 
tains a  little  volatile  oil.  j^<;« 

Sandarac. — This  refinous  fnbAance  is  extrafled  from  Sandarac. 
4  Z  2  the 
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the  juniper.  It  is  a  fpontaneous  exudation  from  this 
plant  in  the  form  of  brown  tears,  which  are  femitranf-^ 
parent  and  brittle. 

Labdanum,  or  Ladanum. — This  is  the  produce  of 
the  cijlus  crelicus,  a  (hrub  which  grows  in  Candia.  It 
is  the  exudation  of  a  vifcid  juice,  which  concretes  by 
expofure  to  the  air.  It  has  a  fragrant  odour  and  a 
bitter  tafte. 

Dragons-blood. — This  refinous  fubilance  is  a  pro- 
duflion  of  the  draccena  draco,  and  fome  other  plants. 
It  is  of  a  dark-red  colour,  'opaque  and  brittle.  The 
powder  is  of  a  crimfon  colour.  It  melts  when  it  is 
heated,  and  readily  burns.  It  has  no  tafte,  is  infolu- 
ble  in  water,  but  foluble  in  alcohol,  to  which  it  com- 
municates a  crimfon  colour.  It  is  alfo  foluble  in  the 
fi.\ed  oils,  and  gives  them  a  red  colour. 

Rejina  ammce. — This  refin  is  the  produce  of  a  fpecles 
of  hyinencea,  or  locufl:  tree,  a  native  of  North  Ame- 
rica. It  is  foluble  in  alcohol,  and  is  employed  as  a 
varnilTi. 

Copal. — This  refinous  fubftance  is  obtained  from  a  tree, 
the  rhits  copailinum,  a  native  of  North  America.  The 
copal  mofl  preferred  is  brougiit  from  Spanifh  America. 
It  is  a  light  bro%vn,  tranfparent  fubftance.  It  melts 
when  heated,  but  is  not  direftly  foluble  in  alcohol,  or 
in  oil  of  turpentine,  and  it  is  with  difficulty  foluble 
in  fixed  oils.  Copal  forms  an  excellent  vamilh.  In- 
deed it  is  one  of  the  bed  that  is  known  for  beauty  and 
durability.  _ 

If  copal  be  treated  with  oil  of  turpentine  in  a  clofe 
veflel,  from  which  the  vapours  are  not  alloived  to  ef- 
cape,  they  exert  a  great  prellure,  which  prevents  the 
boiling,  and  thus  the  mixture  acquires  a  higher  tem- 
perature. A  confiderable  portion  of  the  copal  is  thus 
diflfolved,  and  with  the  addition  of  a  little  poppy  oil 
it  forms  an  excellent  elaftic  vaniilh. 

If  copal  be  kept  melted  till  a  four-fmelling  aroma- 
tic odour  ceafes  to  proceed  from  it,  and  if  it  be  then 
mixed  with  an  equal  quantity  of  linfeed  oil  previoufly 
rendered  colourlefs  by  expofure  to  the  fun,  it  com- 
bines wth  the  oil,  and  thus  forms  a  varnlfh.  The  fub- 
flances  vamilhed  with  this  preparation  mull  be  dried  in 
the  fun. 

Copal  may  be  diifolved  in  alcohol,  by  previoufly 
diflblving  half  an  oimce  of  camphor  in  16  ounces  of 
alcohol.  This  folution  is  poured  on  4  ounces  of  copal 
in  a  matrafs,  wliich  is  flopped  with  a  cork,  and  per- 
forated with  a  pin.  When  the  copal  is  nearly  dilTolv- 
ed,  the  procefs  is  flopped,  and  the  matrafs  allowed  to 
cool,  before  the  cork  is  removed.  This  folution  forms 
a  colourlefs  vamifti. 

Copal,  it  is  faid,  may  be  dilTolved  in  alcohol,  by 
expofing  it  to  the  aftion  of  the  vapour.  This  procefs 
is  conducted  by  boiling  a  quantity  of  alcohol  in  the 
bottom  of  a  veflel,  at  the  top  of  ^\hich  a  piece  of 
copal  is  fufpendcd.  During  the  procefs  the  copal  fof- 
tens,  and  falls  down  like  oil  into  the  alcohol. 

Elemi. — This  refinous  fubftance  is  the  produce  of 
the  amip-is  elemifera,  a  tree  which  grows  in  the  Eall 
and  Wel^  Indies.  It  is  femitranfparent,  of  a  pale  yel- 
low colour,  foftifti,  and  hardens  by  keeping.  It  has 
a  flrong  fragrant  fmell,  and  when  diftilled  it  )'ields  a 
fragrant  oil. 

Opohalfamum,  or  balm  of  G'lkad. — This  refin  is  pro- 
cured iiroin  another  fpec-ies  of  amjris,  the  Cilcttdenfis, 


a  tree  which  is  a  native  of  Arabia.     The  befl  kind,  Component 
which  is  highly  valued  by  the  Turks,  is  never  feen  in    *'*'*'  "^ 
Europe.         ^  Vegetables. 

Copaiva,  or  balfam  of  Copaiva.—rT\iii  refinous  fub- 
ftance is  obtained  from  the  copaiva  officinalis,  a  treeQopaiva. 
which  is  a  native  of  South  America.  It  exudes  by 
wounding  the  trunk  of  the  tree.  It  is  tranfparent,  of  a 
yellowifti  colour,  has  a  pungent  tafte,  and  an  agreeable 
fmell.  It  is  at  firft  of  the  confiftence  of  oil,  but  after- 
wards becomes  as  thick  as  honey.  By  diftillation  the 
volatile  oil,  with  ^vhich  it  is  mixed,  may  be  feparated, 
and  the  refinous  matter  remains  behind. 

Gualac. — This  refin  is  the  produce  of  the  5''"''flc'"»  Cuaiac. 
officinale,  a  tree  ^vhich  is  a  native  of  the  Weft  Indies. 
The  refin  exudes  fpontaneoufly  in  tears,  but  it  is  chiefly 
obtained  by  cutting  the  wood  into  billets,  and  boring 
them  longitudinally.  When  one  of  thefe  is  heated  on 
the  fire,  the  refinous  matter  is  melted,  and  runs  through 
the  hole  as  the  wood  burns.  This  refin  is  of  a  brownifti- 
yellow  colour,  and  has  forae  degree  of  tranfparency. 
It  is  foluble  in  alcohol,  and  has  neither  fmell  nor  tafte. 
It  melts  when  heated,  and  when  it  is  thrown  on  hot 
coals,  it  diSufes  an  agreeable  odour.  When  fwallow. 
ed  in  the  ftate  of  powder^  it  produces  a  ftrong  fenfa- 
tion  of  heat  in  the  throat. 

Lac. — This  refinous  fubftance  is  obtained  from  the,    *4''i- 
crolon  lacciferum.      It  is  of   a  deep  red  colour,  with 
fome  degree  of   tranfparency.     It  is  the  bafis  of  the 
finer  kinds  of  fealing  wax,  and  is  employed  as  a  var- 
nifti.  J    J. 

Amber. — This  fubftance  poffeffes  many  of  the  pro- ^njijer^ 
perties  of  the  refins,  and  it  has  been  confidered  by 
fome  of  vegetable  origin.  It  is  a  brittle  hard  fub- 
ftance, tranfparent,  fometimes  colourlefs,  but  often 
yellow  or  deep  brown.  The  fpecific  gravity  is  i  .065. 
It  has  neither  tafte  nor  fmell,  except  when  it  is  heat- 
ed, and  then  it  becomes  foft,  and  gives  out  a  fragrant 
odour.  It  bums  with  a  ftrong  heat,  leaving  only  a 
fmall  refiduum.  It  is  infoluble  in  water,  but  alcohol 
diflblves  a  fmall  quantity  of  it.  When  the  folution  is 
concentrated,  it  becomes  milky  with  the  addition  of 
water.  The  precipitate  which  is  formed  is  a  refinous 
fubftance.  It  is  foluble  in  the  fixed  alkalies  at  a  boil- 
ing temperature.  . 

Sulphuric  acid  converts  amber  into  a  black  refinous  ^g-^^'Jj 
mafs.      It  is  alfo  foluble  in  nitric  acid.  acids. 

By  the  diftillation  of  amber,  carbonic  acid  gas  and      2478 
carbonated  hydrogen  gas,  an  acid  liquor,  and  an  oil,  UiftiJation.  - 
which   is  at  firft  thin  and  tranfparent,  but  afterwards 
larger  and  thicker,  is  obtained.     Succinic  acid  fublimes 
to^vards  the  end  of  the  procefs.  ^  ..^ 

When  amber  is  roafted,  it  becomes  foluble  in  the  Varniflj. 
oils,  and  forms  a  vamifti.  This  vamifti  may  be  form- 
ed by  fpreading  the  amber  on  a  flat-bottomed  iron 
pan,  and  expofing  it  to  heat  till  it  melts.  It  is  then 
covered  up,  and  fet  by  to  cool.  One  part  of  this  roaft- 
ed amber,  which  has  loft  half  of  its  weight,  if  the 
procefs  be  properly  managed,  is  then  to  be  mixed  with 
three  parts  of  linfeed  oil.  The  mixture  is  to  be  expofed 
to  a  gentle  heat  till  the  amber  is  diflTolved.  It  is  then  to 
be  removed  from  the  fire,  and  four  parts  of  the  oil  of 
turpentine  are  to  be  added  when  it  is  nearly  cold. 
The  clear  part,  after  it  has  fettled,  is  fttained  through 
a  linen  cloth..  lAtb 

Be/ixoir;. — This  fubflance  contains  a  refmous  matter  B^n^ou,, 
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combined  with  an  ncid,  and  is  commonly  ranked  among 
balfaras.  Benzoin  is  obtained  from  \htjlyrax  benzoin, 
'a  tree  which  is  a  native  of  Sumatra.  It  is  a  brittle 
fubftance,  has  a  fragrant  odour  when  rubbed,  and, 
when  it  is  heated,  the  acid  efcapes.  It  may  be  dill'olved 
in  alcohol,  but  it  is  inloluble  in  water. 

Slijrox, — This  fuhllance,  which  is  in  a  half-fluid 
ftate,  exudes  from  a  tree  in  Arabia.  It  is  of  a  green- 
ilh  colour,  has  an  aromatic  talle,  and  an  agreeable 
odour.  The  benzoic  acid,  which  is  one  of  its  com- 
ponent parts,  diflblves  in  water.  The  whole  of  it  is 
foluble  in  alcohol.  It  abforbs  oxygen,  and  becomes 
harder  by  expofure  to  the  air. 

St'jrnx. — This  fubftance  is  procured  from  the  Jlyrax 
officinale,  a  tree  which  is  a  native  of  the  Levant.  It 
is  of  a  brown  colour  and  brittle,  has  an  aromatic  tafte, 
fragrant  odour,  and  is  foluble  in  alcohol.  It  gives  out 
benzoic  acid  by  heat. 

Balfam  of  Tolu. — This  fubftance  is  obtained  from 
the  toluifera  balfamum,  a  tree  which  is  a  native  of 
South  America.  It  is  of  a  reddilh-brown  colour,  be- 
comes folid  and  brittle  when  expofed  to  the  air,  and 
has  a  very  fragrant  fmell. 

Eallam  of  Peru. < — This  is  obtained  from  the  myroxilon 
peruiferutn,  a  plant  which  is  a  native  of  South  Ame- 
rica. The  relin  ii  extrafted  by  boiling  the  twigs  in 
water.  It  is  of  the  confiftence  of  honey,  has  a  brown 
colour,  an  agreeable  fmell  and  an  acrid  tafte.  It  is  fo- 
luble in  alcohol.  The  acid  part  is  foluble  in  water. 
Benzoic  acid  is  driven  off  by  heat. 

XVII.  Of  Gum-Refms. 

1 .  This  clafs  of  fubftances  feems  to  be  compofed  of  a 
mixture  of  refinous  matter  with  a  portion  of  gummy 
and  extraftive  matter.  They  are  never  obtained  from 
plants  by  means  of  fpontaneous  exudation,  but  are  pro- 
cured by  wounding  the  plants  which  contain  them. 
The  general  properties  of  gum-refins  are  the  follow- 
ing. 

2 .  They  are  always  in  the  folid  ftate,  and  common- 
ly brittle  and  opaque.  They  are  foftened  by  heat, 
but  do  not  melt,  and  are  lefs  combuftible  than  the 
relins.  They  burn  with  flame.  They  have  an  acrid 
tafte,  with  a  ftrong  fmell,  fomewhat  refembling  garlic. 
They  are  partially  foluble  in  water,  and  in  alcohol. 
The  folution  in  water  is  opaque  and  milky,  and  the 
folution  in  alcohol  is  tranlparent.  They  are  partially 
foluble  in  vinegar  and  wine.  They  are  foluble  in 
nitric  acid,  and  alfo  in  the  alkalies,  with  the  afliftance 
of  heat. 

3.  The  gum-refins  by  diftillation  yield  a  portion  of 
ammonia,  which  fliews  that  azote  forms  one  of  their 
conftituent  parts. 

4.  Many  of  the  gum-refins  have  been  long  known 
in  medicine,  and  Tome  of  them  are  of  confidierable  im- 
portance. We  Ihall  fpecify  the  peculiar  properties  of 
the  following. 

Olihanum. — This  gumrefin  is  chiefly  collefted  in 
Arabia,  from  xhejuniperus  lycia.  It  is  brought  from 
Mecca  to  Cairo,  and  from  thence  to  Europe,  in  the 
form  of  tranfparent  brittle  grains,  not  larger  than  a 
chefnut,  of  a  yellow  colour,  a  peculiar  aromatic  fmell, 
but  with  little  tafte.  With  water  it  forms  a  milky 
fluid,  but  it  is  entirely  foluble   in    alcohol,      W'hen 


heated  it  does  not  melt,  but  !nflu;uc3  and  burns  wlthf^o^t^neiit 
an  agreeable  fmell.     It  is  the  frankincenfe  of  the  an-  ,.^*"'vf 
cients,  and  is  Itill  employed    to    dllTufe    an  agreeable      '" 
fragrance  in  the  Greek  and  Romilh  churches.  1^%% 

Scammony. — 'J^'his  fubftance  i?  extrai.'ied  from  theScammoDy.- 
convolvulus  fcammoma,  a  climbing  perennial  plant 
which  grows  in  Syria.  By  cutting  the  roots,  a  milky 
juice  flows  out,  which  is  collefled  and  dried  in  the 
iun.  It  is  of  a  dark-gray  colour,  a  bitter  acrid  tafte, 
and  a  naufeous  fmell.  It  forms  3  greenith  milky  fluid 
with  water.     It  is  foluble  in  alcohol.     It  is  employed 


in  medicine  as  a  cathartic. 


M»>- 


Euphorbium. — This  fubftance  is  obtained  from  theEuphor- 
euphorbia  offic'nalis,  which  is  a  native  of  Ethiopia. ^'"^•- 
The  milky  juice  which  flows  from  incilions  made  in 
the  plant,  is  dried  in  the  fun.  It  is  in  the  form  of 
fmall  yellow  tears.  It  has  no  fmell,  and  at  firft  no 
perceptible  tafte,  but  it  communicates  aftenvards  a 
burning  fenfation  to  the  mouth.  It  is  foluble  in  alco- 
hol.     It  has  been  confidered  as  poifonous.  1490 

yljjhfatida. — This  gum-refin  is  obtained  from  the  Aflafoetida. 
ferula  affafoelida,  a  perennial  plant,  which  is  a  native 
of  Perfia.  It  is  extrafled  from  the  roots  by  cutting 
off  the  extremity.  The  milky  juice  flows  out,  which 
is  dried  in  the  fun.  It  is  brought  to  Europe  in  large 
irregular  maflfes,  which  are  of  a  whitifti,  reddith,  or 
violet  hue.  It  has  a  ftrong  fetid,  alliaceous  fmell,  and 
a  bitter  acrid  tafte.  It  is  but  partially  foluble,  both 
in  alcohol  and  in  water.  It  is  much  employed  ia  me- 
dicine as  a  ftimulant  and  antifpafmodic.  ^, 

Ammoniac. — This  gum-reiin  is  fuppofed  to  be  ob-  Ammuri-.. 
tained  from  another  fpecies  of  the  ferula,  a  plant 
which  grows  in  Abyflinia  and  in  the  interior  parts  of 
Egypt.  It  is  brought  from  the  Eaft  Indies,  ufually 
in  large  maffes,  wlrich  are  compofed  of  little  lumps  or 
tears,  of  a  milky  colour.  When  expofed  to  the  air,  it 
is  changedto  a  yellow  colour.  It  has  a  naufeous,  fweet 
tafte,  which  is  fucceeded  by  a  bitter.  It  has  a  pecu- 
liar fmell.  It  is  not  fufible;  but  when  placed  on  hot 
coals,  it  burns  away  in  flame.  It  forms  a  milky  folu- 
tion %vith  water  and  vinegar,  and  it  is  partially  foluble 
in  alcohol.  ^  .  ., 

Myrrkj—lt  is  not  yet  known  from  what  plant  this  Myirh. 
fubftanc*  is  obtained.  It  is  brought  from  the  Eaft 
Indies  in  the  form  of  tears  ;  is  light  and  brittle,  of  a 
reddilh-yellow  colour,  and  an  unctuous  feel.  It  has  a 
bitter  aromatic  tafte,  and  a  ftrong,  but  fomewhat 
grateful  odour.  It  does  not  melt,  and  burns  %\ith  dif- 
ficulty.  It  is  more  foluble  in  water  than  in  alcohol. 
With  the  former  the  folution  is  yellow  and  opaque  ; 
with  the  latter  it  is  tranfparent.  ■  j,„. 

Sarcocol. — This  fubftance  is  fuppofed '  to  be  the  pro-  Sarcocol.' 
duft  of  the  penaea  farcocolla.    It  is  brought  from  Perfia 
and  Arabia,  in  the  form  of  fmall  ^vhitilh-yellow  grains. 
It  has  a  bitter  and  fomewhat  fvveetifli  tafte.    It  is  almoft 
entirely  foluble  in  water.  ^  . , 

Calbanum. — This  fubftance  is  obtained  from  the  Gnlbanuia, 
bubon  galbaiium,  a  perennial  plant  ivhich  grows  in 
Africa.  The  milky  juice  fometimes  exudes  from  the 
joints  of  the  old  plants,  but  is  moft  commonly  procured 
by  cutting  them  ncrofs.  This  juice  becomes  hard,  and 
is  the  galbanum  brought  to  Europe.  It  is  in  the  form 
of  whitifti-yellow  tears,  has  a  bittcrifh  acrid  tafte,  and  a 
peculiar  fmell.  It  forms  a  milky  folution  with  ^vater, 
wine,  and  vinegar.     It  is  fcarcely  folvible  in  alcohol. 


734- 

Component 

Parts  of 
Vegetable*. 

2495 
~S.igapenun5 


1456 
Qpoponax. 


5497 
Ijaniboge. 


.     »49S 
Edeliium. 


C     H     E     M     I     S 

It  does  not  nr.elt,  Lut  yields  a  conSderable  proportion 
of  cil  by  diftillation. 

Sagapemwi. — It  is  only  conjsdured  that  this  gum 
rtfm  IS  obtained  from  the  feru/a  perfica.  It  is  brought 
in  large  maffes  or  diilind  tears  from  Alexandria.  It 
is  of  a  yeHow  colour,  becomes  hot  in  the  liand,  but  is 
not  fulible.  It  has  a  hot,  naufeous,  bitterifli  talle,  and 
a  difagreeable  garlic  fmell.  It  is  fparlngly  foluble  in 
alcohc-l,  but  diilolves  almoft  entirely  in  water.  It  yields 
by  dillillation  a  fetid  volatile  oil. 

O^oponax. — This  gum-refin  is  obtained  from  the /ij/?/- 
naca  r.poponax,  a  perennial  plant  -ivhich  grows  wild  in 
the  fouth  of  Europe.  It  is  obtained  by  ivoundlng  the 
flock*'  or  root,  and  is  in  the  form  of  round  drops  or 
tears,  or  in  irregular  maffes  of  a  reddifti-yellow  colour. 
It  has  a  bitter,  acrid,  and  fomev\hat  naufeous  tafte, 
-R-ith  a  ftrong  peculiar  fmell.  It  forms  a  milky  fo- 
lution  with  water,  and  yields  an  effential  oil  by  dif- 
tillation. 

Gamboge. — This  gum-refin  is  obtained  from  the 
Jlalagmitis  camLogioide!,  a  tree  which  grows  wild  iu 
Siam  and  Ceylon.  In  Siam  it  is  procured  in  drops  by 
breaking  the  leaves  and  young  (lioots,  from  which  it  is 
fuppofed  to  derive  the  name  of  gum  gutta;.  It  Cey- 
lon it  is  obtained  by  wounding  the  bark  and  collefting 
the  juice,  which  is  afterwards  dried  in  the  fun.  It  is 
brought  from  the  Eaft  Indies  in  cakes  or  rolls.  It  is 
of  a  yellow-orange  colour,  opaque  and  brittle,  has  no 
finell,  and  little  tafte,  leaving  only  a  flight  fenfe  of 
acrimony  when  it  has  been  kept  in  the  mouth.^  It 
forms  a  turbid  yellow  folulion  \vith  water,  and  is  al- 
moft  entirely  foluble  in  alcohol.  It  is  employed  in 
medicine,  and  is  a  violent  cathartic. 

Bdellium. —  Little  is  known  of  this  fubftance,  or  of 
the  tree  from  which  it  is  obtained.  It  is  In  the  form 
of  fmall  pieces  or  tears  of  different  fizes,  of  a  golden- 
yellow  colour,  with  a  reddiHi  tint.  This  fubftance,  or 
a  fubftance  with  the  fame  name,  was  long  celebrated 
among  the  ancient  phyficians. 
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XVIII.  Of  Wood. 

1 .  If  a  piece  of  wood  be  boiled  in  a  great  quantity 
of  water  till  It  no  longer  gives  out  tafte  or  fmell,  and 
if  it  be  afterwards  digefted  in  alcohol,  the  fubftance 
which  remains  is  the  ^voody  fibre. 

2.  It  is  either  in  a  fibrous,  lamellated,  or  pulveru- 
lent form.  This  -(iibftance,  which  is  more  or  lefs  co- 
loured, has  neither  tafte  nor  fmell,  is  not  altered  by 
expofure  to  the  air,  and  is  Infoluble  in  water  and  al- 
cohol. ^ 

3.  When  it  is  heated  in  coutafl;  with  air.  It  blackens, 
exhales  dcnfe,  acrid,  pungent  fumes,  and  leaves  be- 
hind a  coaly  matter,  which  does  not  change  its  form. 
By  reducing  It  to  afhes.  It  is  found  to  contain  a  little 
potafh,  fulphate  of  potalh  and  lime,  and  phofphate  of 
lime.  When  it  is  diftlllcd  in  a  retort  It  yields  water, 
acetic  acid  contaminated  with  oil,  a  thick  oily  matter, 
carbonated  hydrogen  and  carbonic  acid  gafes,  and  a 
portion  of  ammonia,  combined  with  acetic  acid. 

4.  By  the  aflion  of  nitric  acid  on  quinquina,  which 
rcfembles  the  woody  fibre,  Fourcroy  obtained  from  100 
parts,  the  following  produiEls : 


T     Pv     Y. 

Malic  acid, 
Acckic  acid, 
Azotic  acid. 
Carbonate  of 

lime. 

O.3S8 
0.485 
0.867 
8-33^ 

Compencnl 

Parts  of 
Vcgetabhs, 

Refiduum, 

70.226 
32-031. 

A  quantity  of  carbonic  acid  gas  was  alfo  dtfengaged, 
which  was  not  eftimated.  The  increafe  of  weight  is 
nfcrlbed  to  the  oxygen  which  combined  with  the  bafes 
of  the  acids  which  were  formed  during  the  decompofi- 
tlon  of  the  u-oody  fibre  by  the  nitric  add.  The  refi- 
duum,  by  diftlUation,  yielded  a  yellowifh  fluid  mixed 
with  alcohol  and  fome  acetic  acid,  a  concrete  oil  fo- 
luble in  alcohol,  charcoal,  and  carbonate  of  lime,  be- 
fides  carbonic  acid  and  carbonated  hydrogen  gafes. 
The  component  parts  of  wood,  therefore,  appear  to 
be,  oxygen,  carbone,  hydrogen,  azote,  and  lime.  sco-i 

The  relative  proportion  of  wood  in  plants  has  been  Pro]  ortions 
eftimated    by   the   proportion    of  charcoal  which  they  of  cliarcoal. 
afford.     From  different  Avoods,  Proufl  obtaIi»ed  char- 
coal ill  the  following  proportions. 


Black 

afh, 

25 

Guaiac; 

24 

Pine, 

20 

Green 

oak. 

20 

Heart 

of  oak. 

19 

Wild  ; 

jfti. 

17 

White 

afh, 

17 

XIX.  Of  Tan. 

Oxalic  acid, 
Cltfic  acid» 


56.250 
3-905 


J5C4 

1.  Tan  is  obtained  from  a  great  number  of  vegeta- Prepara- 
ble  fubftances.     It  exifts  in   coniiderable  proportion  in  tion. 
oak  bark    and  nut-galls ;  and  it  is  obtained  from  the 
latter  by  the  following  procefs. 

Reduce  a  quantity  of  nut-galls  to  a  coarfe  powder, 
infufe  them  in  water  till  it  is  faturated,  pour  off  the 
liquid,  and  boil  it  to  drynefs.  A  black  matter  re- 
mains, which  is  tgn,  nearly  In  a  ftate  of  purity.  It  is 
propofed  alfo  to  extrail  tan  from  nut-galls  by  other 
proceiTes.  If  a  folutlon  of  muriate  of  tin  be  added  to 
the  Infufion  of  nut-galls,  a  copious  precipitate  of  a 
yellow  colour  is  produced.  When  this  is  feparated 
by  filtration,  and  dried,  it  is  in  the  form  of  a  buff-co- 
loured powder.  It  is  a  compound  of  oxide  of  tm  and 
tan.  It  is  then  mixed  with  water,  and  a  ftream  of 
fulphurated  hydrogen  gas  is  paffed  through  it.  An 
Infoluble  fulphuret  of  tin  Is  formed,  and  the  tan  is  dii- 
foWed  In  water.  By  filtration  and  evaporation  of  this 
water  to  drynefs,  a  brown  fubftance  remains,  which  is 
tan  -,  but  by  this  procefs  it  is  not  perfeftly  pure,  being 
mixed  with  a  portion  of  extraftive  matter.  It  has  alfo 
been  propofed  to  feparate  tan  from  the  Infufion  of  nut- 
galls  by  means  of  concentrated  fulphurlc  or  muriatic 
acid,  carbonate  of  potafli,  or  lime  water.  ^  ,^^ 

2.  Tan   is   a   brittle  fubftance,    of  a  brown  colour,  propeities* 
has  a  very  aftringent  tafte,  is  foluble  in  water  and  al- 
cohol, -to  both   of  which  it  communicates  a  brown  co- 
lour and  very  aftringent  tafte.  jjoS 

3.  When  it  is  heated,  it   becomes  black,   gives  outAdionof 
carbonic  acid  gas,   and  bums  in  the  open  air,  leaving  heat, 
behind  a  fmall  quantity  of  lime. 

4.  Tan   is   precipitated  from    the    infufion  of  galls,  ^^^;j;?°'' 
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by  means  of  fulphuric,  nitric,  and  muriatic  acids,  and 
forms  tvith  them  compounds  wliich  are  foluble  in  wa- 
ter. 

5.  The  alkalies  combine  with  tan,  and  form  com- 
pounds which  are  foluble  in  water.  A  rcddilh  brown 
colour  is  produced  in  the  liquid  by  the  .iddition 
of  jKitafli  or  foda,  and  it  lofes  the  property  of  pre- 
cipitating gelatine.  Ammonia  forms  a  ilmilar  com- 
pound ^vith  the  intufion  of  galls. 

6.  Moll  of  the  earths  combine  with  tan,  and  form 
with  it  compounds  which  are  chiefly  inioluble  in  wa- 
ter. Lime  water,  added  to  the  infufion  of  galls,  pro- 
duces an  olive-coloured  precipitate.  A  fimilar  preci- 
pitate is  obtained  by  means  of  birytes,  ftrontttes,  and 
magnefia. 

7.  The  metallic  oxides  combine  with  tan,  and  form 
compounds  -which  are  nearly  infoluble  in  water.  Si- 
milar precipitates  are  obtained  by  means  of  inany  of 
the  metallic  falls.  The  green  fulphate  of  iron  pro- 
duces no  precipitate  ;  but  the  red  fulphate  gives  a 
deep-blue  precipitate,  which  becomes  black  by  expo- 
fure  to  the  air,  or  when  it  is  dried.  This  is  the  bafe 
of  writing  ink,  as  was  formerly  defcribed  in  treating  of 
the  fulphate  of  iron. 

8.  Tan  forms  an  infoluble  sompound  -with  gelatine, 
ivhich  is  the  principle  of  the  important  procefs  of 
tanning  leather,  and  is  nothing  more  than  the  combi- 
nation of  tan  with  the  animal  matter  called  gelatine  or 

9.  Tan  is  chiefly  found  in  the  bark  of  trees  ;  it  is 
alio  found  in  the  leaves,  tbe  wood,  the  fap,  and  fome- 
times  it  is  obtained  by  fpontaneous  exudation,  as  is  the 
cafe  v,-ith  the  fubftance  called  lelno.  Several  varie- 
ties of  tan  have  been  found  in  different  vegetable  fub- 
Jfances,  as  in  catechu,  dragon's  blood,  fumach,  and 
fuific. 

lOi  The  quantity  of  tan  varies  with  the  age  and  flze 
of  the  tree,  and  at  different  feafons.  The  greateft 
proportion  has  been  found  in  the  inner  bark.  Mr 
Davy  afcertained  the  quantity  of  tan  obtained  from  the 
folid  matter  extra61ed  by  water,  from  an  ounce  of  dif- 
ferent vegetable  fubftancts. 
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Sol 

id  Mutter 

.    Tan. 

\^'hite  inner  bark  of  old  oak 

loSgrs 

•  7-g"' 

young  oak 

II  I 

77 

Spanilh  chefnut 

89 

(>i 

Leicerter  vrillow 

117 

79 

Coloured  or  middle ")      , 

bark  of                1°^'^ 

43 

19 

Spaniib  cliefnut 

41 

•4 

Leicefter  willow 

.^4 

16 

Entire  bark  of  oak 

61 

29 

Spanifh  chefnut 

SI 

21 

Leicefter  willow 

7' 

11 

elm 

'3 

common  willow 



II 

Sicilian  fumach 

1^5 

78 

Malaga  fumach          ... 

ij6 

19 

Souchong  tea 

48 

Green  tea              ... 



4' 

Bombay  catcchli 
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Bengal  catechu 

— 

231 

Tranf. 

Nvit-galls              -              .             . 

180 

127  * 

J80J. 

The  following  proportiQns  of  tan  tvere  found  Ijy  ad-Componen 
ding  a  folution  of  glue  to  the  infufion  of  the  plant  '"„         ,°i'., 
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water. 


Elm 

Oak  cut  in  winter 

Horfe  chefnut 

Beech 

Willow  boughs 

Elder 

Plum  tree 

Willow  trunk 

Sycamore 

Birch 

Cherry  tree 


Proportion 
of  Tan. 
2.1 


2.1 

2.2 

2-4 
2.4 

3-^ 
4.0 
4.0 
4.1 
4.1 
4.2 

XX.  Of  Suber. 


Sallow 

Mountain  afli 

Poplar 

Hazel 

Alh 

Spanifli  chefnut 

Smooth  oak 

Oak  cut  in  fpring 

Leicefter  willow 

Sumach 
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4.6 

4-7 
6.0 

6-3 
6.6 
9.0 

9.2 

9.6 

10. 1 

16.2^ 
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I7<)9. 


1.  The  vegetable  fubftance  denoted  by  the  name  ofConnitutes 
fuber^  is,  according  to  Fourcroy,  the  epidennis  or  outer 't'^  epi- 

covering  of  trees.     This  fubftance  is  analogous  to  com-  "^'^""'-• 
mon  cork,  uhich  is  the  epidermis  of  the  quercus  fuber, 
from  which  the  name  of  this  peculiar  vegetable  fub- 
ftance is  derived.  2516 

2.  It  is  a  light,  foft,  claffic  fubftance,  is  infoluble  in  Propertied, 
water,  but  readily  abforbs  this   liquid.      Common  cork 

is  the  lame  fubftance,  having  greater  denfity,  and  ac- 
cumulated in  greater  quantity.  j-j^ 

3.  This  matter  is  very  combuftible,  and  burns  with  AiHaon  of 
a  white  vivid  flame,  leaving  be'-jad  a  very  black,  light,  lieat. 
voluminous  coaly  matter.     When  this  matter  is  diftill- 

ed,  it  yields  ammonia.  251 S 

4.  When  cork  is  treated  w-itli  nitric  acid,  carbonic  Of  nitric 
acid  gas  and    nitrous    gas  are  evolved.     The  cork  is  acid, 
decompofed,  and  converted,  partly  into  a  yellow,  foft, 
unfluous  matter,  which  fivims  on  the  furface,  and  part- 
ly into  fuberic  acid  ;  the  nature  and  {)roperties  of  which 

have  been  already  ddcribed. 
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1.  The  fixed  ^ilkalies  only  have  been   detecled    infixed  aU 
plants,  and  there  are  few  plants  which  do  not  yield  a  ^"'"^'  °"'y 
fraaller  cT  greater  proportion  of  one  of  thcfe  alkalies.    It 

is  fuppofed  that  they  exift  in  plants,  in  combination  with 
acetic  and  carbonic  acids, 

2.  Potafli,   formerly  called  vegetable  alkali,  becaufe  pot^ ij,. 
it  was  fuppofed  to  exift  only  in  vegetables,  is  found  in 

all  plants  except  thofe  which  grow  near  the  fea.  The 
procefs  for  extrafling  it  has  been  already  defcribed. 
The  vegetables  are  reduced  to  albes  by  buniing  ;  the 
aflies  walhed  with  tvater,  ^vhich  is  filtered  and  evapo- 
rated to  drj'nels.      The  potafti  remains  behind. 

3 .  Shrubby  and  herbaceous  plants  yield  a  greater  pro- 
portion of  alhes  than  trees.  The  branches  of  trees  af- 
ford more  afties  than  the  trunk,  and  the  leaves  yield 
more  than  the  branches.  Other  falts  are  found  mixed 
with  the  potafli,  fach  as  the  iulphates  of  potalh  and  of 
lime,  muriate  of  potafli,  phofphate  of  lime,  and  phof- 
phate  of  potalh  ;  the  latter  of  which  has  been  detei51ed 
in  maize  and  wheat.  In  the  following  table  the  pro- 
portion of  afties  obtained  from  ico  parts  of  different 
plants,  and  the  quantity  of  potafli  which  thcfe  afties 
yield,  are  exhibited. 

Sallow,  . 
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Sallow, 

2.8 

0.285 

"Vegetables. 

Elm, 

2.36727 

39- 

Oak, 

1.351  i8j 

c-«5343 

Poplar, 

1.23476 

0.07481 

Hornbeam, 

1. 1283 

0.1254 

Beech, 

0.58432 

0.14572 

Fir, 

0-34'33 

0.00000 

Vine  branches. 

3-397 

0-55 

Common  nettle. 

10.67186 

2-5033 

Common  thiftle, 

4.04265 

0-53734 

"Tem, 

5.00781 

0.6259 

Cow  thiflle. 

>o-5 

1.96603 

- 

Great  river  rufh, 

3-85395 

0.722,^4 

Feathered  ru(h, 

4-33593 

0.5081 1 

Stems  of  Turkey  1 

i\heat, 

8.86 

>-75 

Wormwood, 

9-744 

7-3 

Fumitory, 

21.9 

7-9 

Red  clover, 

0.078 

Vetches, 

2-75 

Beans  with  their  ftalks, 

2. 
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in  many  others  which  grow  near  the  fhore.  The  pro- 
portion of  foda  which  many  plants  containing  it  yield, 
is  very  conCderable.  A  hundred  parts  of  the  falfola 
foda  aiFord  19.921  of  afhes,  from  which  may  be  ex- 
trafted  1.992  part  of  foda.  It  is  from  difflerent  fpecies 
of  fuci  that  the  foda  or  kelp  of  Britain  is  obtained. 
The  foda  of  commerce  is  extrafted  from  two  fpecies  of 
ialfola,  namely  the  fativa  and  vermkulata,  which  grow 
abundantly  on  the  fhores  of  Spain  and  the  Mediter- 
ranean. 

XXII.  Of  Earths. 

1.  Four  of  the  earths  have   been   detefted  in  vege_ 
tables,  namely  lime,  iilica,  magnefia,  and  alumina.  Few 
plants  have  been  found  which  do  not  contain  fome  por- 
tion of  lime.     It  is  the  moft  abundant  of  all  the  earths 
in  plants. 

2.  Silica  has  been  found  in  feveral  plants,  and  chief- 
ly in  the  epidermis,  fome  of  which  are  almoft  entirely 
compofed  of  this  earth.  A  himdred  parts  of  the  epi- 
dermis of  the  following  plants  yielded  the  annexed 
proportions  of  this  earth. 

Bonnet  cane,     90 
Bamboo,  71-4 

Common  reed,  48.1 
Stalk  of  corn,     6.5 

3 .  Magnefia  is  more  rarely  found  in  vegetables.  It 
has  been  detefted  in  confiderable  proportion  in  the  fiici 
and  other  fea  plants.  The  greateft  proportion  yet  dif- 
covered  is  found  in  the  falfola  foda.  A  hundred  parts 
of  this  plant  have  yielded  17.929  of  magnefia. 

4.  Alumina  is  found  in  plants  in  very  fmall  quan- 
tity. 

5.  In  the  following  table  are  exhibited  th*  quantity 
of  earths  in  general,  found  in  100  parts  of  different 
plants. 


Oak, 

1.03 

Beech, 

'•453 

Fir, 

0.003 

R    Y. 

Turkey  wheat. 

7.II 

Sun-flower, 

3-72 

Vine  branches, 

2.85 

Box, 

2.674 

Willow, 

^•S^S 

Elm, 

1.96 

Afpen 

1. 146 

Fern, 

3.221 

Wormwood, 

2.444 

Fumitory, 

14.000 

Coraponent 
Pirts  of 

Vegetabiej. 


Herbaceous  plants,  it  appears,  contain  a  greater  pro- 
portion of  earths  than  trees.  In  all  the  kinds  of  grain 
which  Bergman  examined,  he  found  all  the  four  earths. 
From  100  parts  of  oat  grain,  Vauquelin  obtained  a  re- 
fiduum  of  3.1591,  which  by  analyfis  he  found  to  be 
compofed  of 

Silica,  60.7 

Phofphate  of  lime,  39.3 

100.0 

By  burning  the  ftem  and  feeds  of  the  fame  grain,  the 
refiduum  by  analyfis  afiForded  the  following  fub- 
ftances. 

Silica,  i^ 

Phofphate  of  lime,      15 

Potalh,  20 

Carbonate  of  lime,       5 

95 
Some  traces  of  oxide  of  iron  were  alfo  detefted. 

XXIII.  Of  Metals. 
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The  only  metallic  fubftances  which  have  certainly  iron  and 
been  fc-and  in  plants  are  iron  and  manganefe.  Iron  manganefe. 
has  been  detefted  in  the  afties  of  falfola  j  and  manga- 
nefe has  been  found  in  the  afhes  of  the  pine,  green 
oak,  calendula,  vine,  and  fig-tree.  Gold,  it  is  faid, 
has  been  found  in  fome  plants,  but  in  very  minute  pro- 
portion. 

Chap.  XIX.  Of  ANIMALS. 

Akim-^LS  conftitute  the  fecond  divifion  of  organized  chawfter. 
matter.  They  are  diftinguilhed  from  vegetables  by 
texture,  form,  and  component  parts.  The  more  cha- 
raflerillic  c'itferences  betiwen  animals  and  vegetables 
are,  the  locomotive  power  of  animals,  irritability,  and 
fenfibilitj .  Animal  matters  pafs  to  the  putrid  fermen- 
tation, and  they  are  aU  foluble  in  the  alkalies.  Sulphu- 
ric acid  reduces  animal  fubftances  to  a  carbonaceous 
matter.  Charcoal  is  precipitated,  and  ammonia  is  dif- 
engaged.  Nitric  acid  afts  violently  on  animal  fub- 
ftances, with  the  evolution  of  azotic  gas. 

In  t:  eating  of  animal  matters,  we  ftiall  firft  confider 
the  funftions  of  living  animals  •,  2.  Their  decompofi- 
tion  ;  and,  3.  Their  component  parts.  Thefe  fubjefts 
ihall  occupy  the  three  following  fe^ions. 


Sect.  I.  Of  the  Fi/Ncritits  of  AmMAts. 
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In  taking  a  viexv  of  ?nimal  fubftances,  it  is  necefla-^^^^j"^'.'^^* 
ry  to  confider  the  funftion  of  l;he    Uving   animal,  lo^'''^^'J',„i^,j 

far  princjclef. 


mals. 
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Fun<nion»  far  at  lead  as  thcfe  funf>ions  sidmit  of  explanation  on 
of  Am-  chemical  principles.  It  is  beyond  the  reach  of  human 
J  fagacity  fully  to  underftand  the  fimpleft  procefles  in  the 
animal  economy.  Tliefe  cannot  be  explained  on  che- 
mical or  mechanical  principles  ;  but  to  comprehend 
clearly  and  fully,  even  wiiat  is  known  of  the  func- 
tions of  living  animals,  it  would  be  neceffary  to  enter 
into  a  dcfcription  of  the  ftrufture  and  nature  of  the 
organs  which  are  employed  in  thefe  funftions.  But  this 
is  not  tlie  province  of  chemiihy  ;  it  belongs  to  the 
fciences  of  Anatomy  and  Physiology.  We  mull 
therefore  content  ourfelves  with  giving  a  fhort  account 
of  the  chemical  changes  which  take  place  by  the  ac- 
tion of  living  animals.  The  funftlons  of  animals 
which  have  occupied  the  attention  of  chemical  phyfi- 
ologifts,  and  which  we  propofe  to  treat  of  in  this 
feftion,  are  refpiration,  digeftion,  fecretion,  and  afll- 
milation. 
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I.  Of  Refpiration. 

1.  Refpiration  is  to  be  confidercd  as  one  of  the  vital 
funftions  of  animals.  No  animal  can  exift  when  it  is 
intenuptcd,  nor  indeed  can  it  be  fufpended,  even  for 
the  fhortcft  time,  without  the  hazard  of  life.  In  the 
mechanical  part  of  the  funftion  of  refpiration,  the  air 
is  alternately  drawn  into  the  lungs  and  expelled. 

2.  It  is  well  known  that  all  gafes  are  not  fit  for  re- 
fpiration. Some  indeed,  as  carbonic  acid  gas,  the 
moment  they  are  inhaled,  are  deflrudlive  to  life.  The 
refpiration  of  others,  although  they  are  not  produc- 
tive of  fuch  fudden  effefts,  yet  at  laft  they  prove  fa- 
tal to  the  animal  which  is  forced  to  refpire  them. 
Animals  are  very  differently  conftituted,  both  with 
regard  to  the  ftrufture  of  their  refpiratory  organs, 
and  with  regard  to  the  quantity  of  air  which 
rnuft  he  refpircd  in  order  to  fupport  life.  In  tliefe 
reipifts,  the  hot  and  cold-blooded  animals  are  very  dif- 
ferent from  each  other ;  and  even  among  the  latter 
clafs,  namely  the  cold-blooded  animals,  there  are  fome 
tribes  which  require  a  very  fmall  quantity  of  air,  and 
can  ^bear  without  much  feemini^  inconvenience  a  tem- 
porary interruption  of  this  funftion  ;  but  for  all  ani- 
mals, whatever  be  their  nature,  whatever  be ,  their 
ftrufture,  or  whatever  be  the  modifications  of  thei^  re- 
fpiratory fyllem,  the  air  of  the  atmofphere  is  the  molt 
proper  for  the  fupport  of  life.  It  is  the  oxygen  of  at- 
mofpheric  air  which  is  necelfary  for  the  breathing  of 
animals  ;  but  although  animals  live  longer  in  a  given 
quantity  ot  oxygen  gas  than  in  atmofpheric  air,  as  ap- 
pears from  the  experiments  of  Count  Morozzo,  re- 
lated in  the  chapter  on  oxygen  gas,  yet  it  is  too  power- 
ful, or  too  ftimulating  for  their  organs  ;  for  to  fuch 
as  have  been  confined  to  breathe  it,  it  has  been  found 
highly  injurious 

3.  Some  of  the  gafes  prove  immediately  fatal  to  life  ; 
fuch  for  inftance  is  carbonic  acid  gas.  It  feems  to  be 
certain  that  no  animal  ever  made  a  full  infpiration" 
of  this  gas,  without  being  deilroyed.  Nay,  it  is  fo 
noxious  to  animal  life,  that  the  organs  themfelves,  by 
an  involuntary  a(51ion,  obilruft  it  in  its  pafTage  to  the 
lungs.  Other  gales  are  equally  fatal  after  a  few  in- 
fpirations,  fuch  as  hydrogen  and  azotic  gafes  ;  and  in- 
deed it  is  probable,   if  the  lungs   were   completely  em- 

Vol.  V.  Part  II.  ^ 


».?54 


I     S     T     R     Y.  737 

ptied  of  air,  before  the  infpiration  of  any  gas  whnt-  FunflioM 
ever,  excepti^ng  oxygen  gas  or  atmofpheric  air,  a  fii'glc 
infpiration  would  prove  fatal.  This,  however,  is  never, 
the  cafe  ;  for  after  the  fuUcil  expiration,  a  conliderable 
quantity  of  air  remains  in  the  lungs.  We  may  con- 
clude, therefore,  that  the  air  of  the  atmofphere  alone 
is  proper  for  the  refpiiation  of  animals,  and  the  fupport 
of  life. 

4.  After  the  fame  quantity  of  atmofpheric  air  or  The  fame 
oxygen  gas  has  been  once  refpired  by  animals,  it  be- '"■ '^^"  °"' 
comes  totally  unfit  for  farther  refpiration  either  by  the'''.''?  °?^' 
fame  animals  or  any   other.      It   is   then   not  only  de- 

privcd  of  the  wliole  of  the  oxygen,  but  is  alfo  con- 
taminated with  noxious  gafes.  This  even  hap])en« 
to  fillies  and  iiifefts  which  require  a  very  fmall  quan- 
tity of  air.  If  the  water  in  which  the  former  live  be 
deprived  of  its  air,  it  is  equally  fatal  to  them  as  being 
inimerfed  under  water  is  to  thofe  animals  which  live  m 
the  air  of  the  atmofphere. 

5.  Attempts  have  been  made  by  pliyfiologifts  to  af-fhe  qum- 
certain  the  quantity  of  air   refpired  by  animals.      This,tity. 

it  will  appear  at  firft  fight,  mufl  be  extremely  differr 
ent  in  different  claffes  of  animals.  Even  in  the  fame 
clafs  of  animals,  it  is  probable  that  it  varies  much.' 
The  difference  of  the  refults  of  experiments  on  man 
to  afcertain  this  point  are  enormous.  No  conclufion 
whatever  can  be  drawn  from  the  number  of  refpirations 
made  in  a  given  time,  even  if  this  could  be  determined 
with  any  degree  of  accuracy,  which  is  fcarcely  to  be 
expected.  For  no  funftion  of  the  body  is  fooiier  in- 
fluenced by  mental  affeftions  than  the  breathing.  The 
very  attention  to  the  circnmftance  of  reckoning  the 
number  of  refpirations  will  have  fome  effect  in  occa- 
fioning  confiderablc  deviatons  from  the  natural  num» 
ben  The  number  of  refpirations  which  have  been 
reckoned  by  fome  is  14  in  a  minute,  while  others- 
make  the  number  amount  to  27,  which  fliews  that 
little  dependence  can  be  placed  on  this  mode  of  cal. 
culating  the  quantity  of  the  air  refpircd  in  a  given 
time.  But  even  if  this  could  be  accurately  afcertain- 
ed,  ftill  it  would  not  enable  us  to  afiertain  the  quan- 
tity of  air  refpired.  For  it  is  extremely  probable  that 
this  quai.tity  varies  greatly  in  different  men  and  in 
different  animals,  and  in  the  fame  animal  at  different 
times,  arifing  from  caufes  the  effefls  of  which  either 
entirely  elude  obfervation,  or  are  altogether  inappre- 
ciable. And  accordingly  we  find  that  the  difierences 
of  the  refults  of  the  quantity  of  air  taken  in  at  a  fingle 
infpiration,  or  of  the  quantity  calculated  in  the  lungs 
after  expiration,  are  not  lefs  than  thofe  of  the  number  of 
refpirations.  153S 

6.  The  nature  of  the  changes  wliich  the  air  infpired  Changes  oh 
undergoes   has   been  afcertained    with  more    accuracy,''^**''- 
although     the    experiments     made     to    determine     the 
amount   of  thefe  changes   vai^  confiderably.      Part  of 

the  air  which  is  refpired  difappears  ;  and  it  has  been 
generally  fuppofed  that  it  is  only  the  oxygen  gas  which 
is  taken  up.  But  according  to  the  experiments  of  Mr 
Davy,  part  of  the  azotic  gas  alfo  difappears  and  is  ab- 
forbed  along  with  the  oxygen.  Dr  Menzies  cflimatei 
the  quantity  of  oxygen  gas  abforbed  by  a  man  in  S't 
hours  at  rather  more  than  41  oz.  troy.  Lavoifier  fixes 
the  quantity  confuined  by  a  man  in  the  fame  time  at 
■JSr^  oz.  nearly  ;  and  Mr  Davy  gives  as  the  refult  of 
*A  ki« 
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his  expffiments  and  calculations  about  33i  oz.  of  oxy- 
gen gas,  and  i'^  of  azotic  gas,  amounting  together  to 
about  '.',S  oz. 

7.  Tlic  air  thrown  o\it  of  the  luii;:;s  by  expiration 
contains  a  quantity  uf  carbonic  acid  gas.  But  here 
the  refolts  of  experiments  to  determine  the  quantity 
are  as  widely  different  as  in  other  points  relating  to 
refpiration.  By  one  it  is  reckoned  at  15  oz.  in  2i 
hours  ;  by  another  at  not  lefs  than  37  oz. 

8.  Water  in  the  Hate  of  vapour  is  alfo  thrown  out 
of  the  lungs  during  refpiration.  The  quantity  efli- 
mated  by  different  philofophers  exhibits  the  fame  dif- 
ference of  refults  as  in  the  other  fubllances.  Accord- 
ing  to   Hales   it  is  '20^  oz.    nearly  ;  according   to  L.a- 

«J39      voifier  it  amounts  to  28^  oz. 
Component      S).   But  although  it  feems  difficult  or  perhaps  impof- 
yarts  of  thefjy^  to   afcertain  with  perfeft  accuracy  the  proportions 
*"  ^  '4>r  quantity  of  each  of  the  fubflances  thrown  out  of  the 
;     Inngs,  yet   it  is  clearly  proved  by  experiment,   that   the 
component  parts  of  the  air  expired  are  azotic  gas,   car- 
_   bonic  acid  gas,  and  water  in  the  ftate  of  vapour. 
Circulation       ^^'   '^'''^   blood,  as  it   flows  from  the  left  fide  of  the 
•f  the  heart,   is   of  a  bright   red   colour.      It   is  conveyed  by 

WaoA  the   arteries   to   every   part   of  tlie  body.      It   is    then 

taken  up  by  the  veins,  and  carried  hack  to  the  heart,  by 
means  of  the  venous  fyftem.  The  blood  havinef  tlius 
circulated  through  the  body,  enters  the  right  fide  of 
the  heart,  and  has  totally  changed  its  colour.  It  is 
now  of  a  dark  purplilh  red,  inftcad  of  the  bright  red 
colour  which  it  pofTefTed  when  it  paffed  out  of  the  heart, 
to  be  diftnbuted  through  the  body.  But  before  the 
blood  can  pafs  to  the  left  fide  of  the  heart,  again  to 
enter  the  circulation,  it  mud  pafs  through  the  lungs, 
where  it  again  acquires  the  bright  red  colour.  From 
the  lungs  it  paffes  to  the  left  fide  of  the  heart,  from 
which  it  flows  as  before  through  the  arterial  fyftem  to 
all  parts  of  the  body.  The  blood  then  acquires  this 
florid  red  colour  in  the  lungs.  Let  U3  now  fee  in  what 
jj^i  this  change  confiils. 
Changes  on  11.  This  change  was  afcribed  by  fome  of  the  earlier 
tli»  blood,  chemical  phyfiologifts  to  the  abforption  of  air.  Dr 
Prieftley  obferved  that  venous  blood,  which  was  of  a 
dark  colour,  became  of  a  bright  red  when  expofed  to 
oxygen  gas,  and  that  hydrogen  gas  produced  a  con- 
trary effeft.  Tiie  fame  thing  has  been  afcertained 
fince,  by  many  other  chemifts.  According  to  Dr 
Prieitley,  the  blood  was  deprived  of  its  phlogillon  as  it 
paffed  through  the  lungs  :  but  according  to  the  thco  y 
of  Lavoifier  and  others,  no  part  of  the  air  infpired  is 
abforbed  ;  the  blood  gives  out  hydrogen  and  carbone, 
which,  combining  with  the  oxygen  of  the  air,  form 
water  and  carbonic  acid.  He  fuppofed  that  the  quan- 
tity of  oxygen  in  the  water  and  carbonic  acid  expired 
was  equal  to  that  which  had  difappcared  during  re- 
fpiration. According  to  another  theory,  the  oxygen 
gas  combines  with  the  blood,  and  while  this  combina- 
tion takes  place,  the  carbonic  acid  gas  and  water 
which  are  expelled  from  the  lungs  along  with  the  azo- 
tic gas,  are  given  out.  According  to  later  experi- 
ments, it  has  been  afcertained  that  not  only  the  whole 
of  the  oxygen  of  atmofpheric  air,  but  part  of  the 
aiote,  is  abforbed  dining  refpiration  ;  and  indeed 
fome  have  fuppofed  that  the  whole  of  the  atmofpheric 
air  is  abforbed  by  ibe  blood  unaltered,  and  that  it  is 


only  after  this  abfomtion  that  the  deconpof^iion  tal^on    FnnSiotis 
place.      Tlie   whole  of  the   oxygen   and    p^rt    of   the      "^  ^"'- 
azote  are  retained,  and  tlie  remaining  part  of  the  azote  ,     *"_    '  ji 
is  thrown   out,   along  with   the   cirbj^vc  acid  gas  and 
water,   which  are  expired  ;   but  this  opinion,   as  well  as 
moft  others   with   regard  to  the  nature  of  the  ciian'res 
that    take    place    during    refpiration,    reds    in  a  great 
ineafure  on  plaufible  conjedlure.  i.?4» 

12.   A  queftion  has   arifen  among  chemifts   with    rc-^J'^'''^ 

gard  to   the  formation  of  the   carbonic   acid   and   the  ''   ■  ""'"^ 

1-1  -1  t       1         ■  ■  ,  .        expired 

water   which   are   expired;   whether  it  takes  place  im- formed  in 
mediately  in   the  lungs,   by  the  diredl   combination   of  the  blood  ? 
the   oxygen   of  the  air  with  the  carbone  and  hydrogen 
of  the   blood,  or  whether   thefe   fubftances   previonflyi 
exifted  in  the  blood  in  a  ftate  of  combination,   and  are 
thrown  out  during  refpiration.  2C4? 

l.*?.  What  are  the  purpofes  of  thefe  changes  ?  What  P^rpofes  of 
are  the  ufes  of  refpiration    in  the  animal  economy  i  y\s  rt^ipiration. 
the  blood  i?  the  fource  from  which  are  derived  the  ma- 
terials for  repairing  the   conftant   wafte  of    the  body, 
it     is     neceffary   that    means    fhonid    be    provided,    to 
fupply   this    wafte,    to   wliich   the  blood  is   conftantly 
fubjected.       This   is   accoraplifhed,    as    we    fliall    find 
afterwards,   by  the  procefs  of  digeftion,  the  producl  of 
which   is   conveyed   to   the   blocd.      But   before  it  can 
be    converted     into    blood,     it    muft     undergo    certain 
changes,    which    take    place    in    the   lungs.     There  is-j-nfof    c 
one   elfential   part   of  the   blood,   and   an  effential  part  brina. 
alfo  of  animal   bodies,   namely  the  fibrina,   which  does 
not   exift   in   the  chyle   and  lympi;,   whicli  are  the  fnb- 
ftances   conveyed  to  the  blood,  to  repair  its  wafte,   be- 
fore   they  have  paffed   through   tlie  lungs  along  with 
the  blood.      Hence  it  is  fuppofed  that   one   purpofe  of 
refpiration  is  to  form  the  iibrina  of  the  blood. 

14:.  But  another  "jreat  purpofe  of  refpiration  in  the  Top^efcrvt 
animal  economy  is  to  preferve  the  proper  degree  of  tempera- 
temperature  neceffary  for  the  health  and  life  of  the  ani-t"''e. 
mal.  It  is  well  known  that  the  temperature  of  ani- 
mals is  not  regulated  like  inorganized  matter  by  the 
furroundiug  medium.  In  whatever  temperature  ani- 
mals are  placed,  except  in  thofe  extreme  degrees  of 
heat  or  cold  which  deftroy  life  alt>>gether,  the  tempera- 
ture of  their  bodies  continues  almoft  uniformly  the 
fame,  and  this  temperature,  it  appears,  con-efponds  to 
the  Quantity  of  air  infpired.  Hence  it  is  that  the 
temperature  of  the  lower  orders  of  animals  which  re- 
quire but  a  fmall  proportion  of  air,  as  infe^ls,  filhes,  and 
amphibious  animals,  is  not  much  higher  than  that  of 
the  medium  in  which  they  five,  and  on  this  account 
they  conftitute  a  divifion  of  animals  whicli  have  been 
dlftingnifhed  by  phyfiologifts  by  the  name  of  cotJ-Hood- 
ed  anhr.als.  The  temperature  of  warm-blooded  ani- 
mals, whatever  be  the  temperature  in  which  they  live, 
is  from  96°  to  lO*".  The  temperature  of  man  is 
about  9fi°,  while  that  of  birds  which  require  a  greater 
proportional  quantity  of  air,  is  iifually  6°  or  0°  high- 
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15.  The   manner  in  which  the   temperature  of  the  Theories  of 

body  is  kept  up  by  means  of  refpiration,  has  been  thusammal 
accounted  for,  on  the  principles  of  Dr  Black's  thcor)  '"^^'• 
of  latent  heat.  Part  of  the  latent  heat  of  the  air, 
which  was  infpired  and  combined  with  the  blood,  is 
given  out,  and  thus  raiics  the  temperature  of  the  blood 
and  that  of  the  whole  body  through  which  it  circu- 
lates. 
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Tunaitmi  Iatr».     But  if  this  change  look  place  in  the  lungs,  and 
cf  Ani-   all  {1,^  latent  heat  of  the   air  inipiicd  was  extricated  in 

.  "'°  ^'  that  organ,  it  was  urged  as  an  objeftion  to  this  theory, 
tliat  the  temperature  in  them  would  be  mucii  higher 
than  in  other  paits  of  the  body.  According  to  the 
theory  of  I^avoiiier  and  Crawford,  tlie  oxygen  gas  of 
the  air  infpired  combines  with  the  hydrogen  and  car- 
bone  which  are  given  out  by  the  blood,  forming  car- 
bonic acid  and  water.  During  this  procefs,  which 
takes  place  in  tl'.e  lungs,  the  later.t  heat  of  the  oxygen 
becomes  fe;ifible.  Part  of  it  combines  with  tiie  water 
and  the  carbonic  acid,  and  converts  them  to  the  ftate 
of  gas  ;  the  remainder  combines  with  the  blood,  to  pre- 
ferve  the  temperature  of  the  body.  Tlie  capacity  of 
arterial  blood  for  caloric,  or  the  Ipecific  caloric  of  ar- 
terial blood,  that  is,  the  cjuaiitity  of  caloric  which  is 
iieceir.iry  to  raife  it  to  a  given  temperature,  is  much 
greater  than  that  of  venous  blood.  Accordnig  to 
tliis  theory,  therefore,  the  fpecific  caloric  of  arterial 
blood,  as  it  circulates  through  the  body,  is  more  and 
more  d'minifhed,  till  it  is  at  laft  converted  into  we- 
Dous  blood.  lu  this  way  it  has  been  propofcd  to  obvi- 
ate  t;  e  objeftion  of  the  temperature  of  the  lungs  be- 
ing highell,  if,  as  it  has  been  fuppofed,  the  whole  of 
the  caloric  is  here  evolved  ;  and  to  account  for  the 
uniformity  of  temperature  which  exifts  in  every  part 
*54r      of  the  body. 

td'mth^'      '  ^-   ^'"'  '^  '''^  difference  of  the  fpecific  caloric  of 

ftiteuf  eai  art'^'i"''!  ■'"J  venous  blood  be  not  fufEciently  great  to 
account  for  the  phenomena,  this  obieftion  has  been 
attempted  to  be  removed,  by  fuppofing  that  the  air 
is  abforbed  by  the  blood  in  the  ftate  of  gas,  and  that 
the  greateft  part  of  the  changes  which  it  undergoes,  is 
effefted  in  the  courfe  of  the  circulation.  Part  of  the 
caloric,  it  is  fuppofed,  is  evolved,  when  the  air  com 
bines  with  the  blood,  and  this  portion  combining  with 
the  carbonic  acid  and  water  thrown  oft,  raifes  them  to 
the  ftate  of  gas,  in  which  ftate  they  are  emitted  during 
refpiration.  The  air  abforbed  by  the  blood  gives  out 
the  remaining  portion  of  its  caloric  in  the  courfe  of  the 
circulation,  when  the  oxygen  combines  with  the  car- 
bone  and  forms  carbonic  acid,  and  with  the  hydrogen 
•and  forms  water ;  and  thus  the  caloric  is  gradually 
evolved  during  the  courfe  of  the  circulation.  Such 
then  are  two  of  the  important  pui-pofes  which  feem 
to  be  accompliftied  by  means  of  the  funftion  of  refpi- 
ration ;  namely,  the  prefervation  of  animal  tempera- 
ture, and  the  complete  formation  of  the  blood. 
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■*'rfte  of        '•  The  animal  body  is   fubjeft  to   continual  wafte, 

the  body,    and  the  quantity  of  this  wafte  varies  according  to  the 

nature  and  age  of  the   animal.      This   wafte  is  repaired 

by  the   blood,   which   muft   confcquently  receive   fome 

fupplies,  to  make  up  for  its  continual  confumption.   On 

this  account,  all  animals   require  food  or  nourifhment, 

to  corapenfate  for  the  wafte  of  the  body,  and  direftly 

for  the  confumption  of  the  blood  from  which  this  wafte 

a,49       is  Supplied. 

Foodof  dif-      2.  Different  animals,  according  to  their  nature,  con- 

ftrent  ani-   ftitution,  and   circun.ftanccs    in  which  they  are   placed, 

Rials  dlffe-  require  different  kinds  of  food.      Some  animals  live  en- 

itnu  tirely  on  vegetables,  others  feed  exclufivcly  on  animal!*, 


while  a  third  clafs  feed  indifcritninately  both    an   vegc-  FuniSiont 
tables  and   a.iimal.;.       But     v.h.ite.cr  be   the   kind   of    of  Ani- 
food,  or  wh.atever   be  the  nature  of  the  animal,  it  is      *"■*'*•     , 
all  converted,  by  the  proeefs  of  di  ^eftioii,  into   the  fame  ' 

uniform  fiibftance.  In  moft  awimals  tlie  food,  as  it  it 
taken  into  the  mouth,  is  broken  dovvn,  mixed  with  the 
faliva,  and  conveyed  to  the  ftomach,  arid  after  it  Ixai 
rein.iined  there  for  a  fliort  time,  it  is  totally  changed, 
and  is  converted  into  the  uniform  fubftance  above  al- 
luded to,  called  chyme, 

3.  In  attempting  to  account  for  the  funftions  of  the  Falf;  ant- 
animal  body,  chemifts  and  phyfiologifts  have  been  al-  logics  of 
ways  too  much  d:fpofed  to  coiifidcr  the  changes  which  !'''''**''•' 
take  pi  ice  witiun  the  body,  as  analogous  to  thofe  which^ 

take  place  on  inorganized  or  dead  m.itter,  u\  fuppofed 
fi.iiilar  circnmftances.  Accordingly  we  fi.id  :i.,.ong 
the  ipeculations  of  philofophers,  concerning  th  u.uuri* 
of  the  function  of  digeftion,  tiiat  it  has  been  af^riD  -d 
to  fermentation.  By  one  fet  it  was  afcribed  to  oae 
kind  of  fermentation,  namely  to  the  vinous  or  acetous  ; 
and  by  another  fet  this  converfion  of  the  food  was  fup» 
pofed  to  be  elFefted  by  the  putrefaflive  fcime]itdtion. 
But  now,  that  tJie  nature  and  circumftances  of  the  pro- 
cefles  of  fermentation  and  digeftion  have  been  more 
accurately  cbferved,  this  opinion,  it  is  probable,  is  unir 
verfdUy  exploded.  The  experiments  of  phyfiolocrlfts, 
alfo,  have  led  to  more  rational  views  concerniii"-  this 
function. 

4.  It  is  now  generally  admitted,  that  the  converfion      ^.f^i 
of  the  food  into  chyme,  is  effefted  by  the  aSion  of  a  pe-  p.^^f'^ 
culiar  fluid  fecreted  in   the  ftomach,   from  which  it  hr.g'"'"' 
been   denominated  gtijtric  juice.     This  liquid  feems  to 
pofTefs     different    properties     in   different   animals,   for 
thofe  animals  which  live  entirely  on  vegetables  cannot 
digefl  animal  food,  and  the  gaftric  juice  of  thofe  which    ' 
have  been  accuftomed  to  live  entirely  on  animal.,,  has 

no  effedl  on  vegetables.  It  is  true,  indeed,  that  the 
nature  of  animals  in  this  refpeft,  as  well  as  in  moft  of 
their  habits,  may  be  completely  reverfed,  when  it  is 
effected  by  flow  degrees.  All  fubftances  taken  into 
the  ftomach,  are  not  equally  afted  ti]  on  by  the  gaftric 
juice.  Some  of  the  hardeft  are  readily  diffolved,  while 
others  feemingly  It-fs  compact  and  durable,  remain  un- 
altered. The  hufks  of  grain  in  the  ftomachs  of  many 
animals  refift  its  adion,  while  the  hardeil  bone  is  en- 
tirely confumed. 

5.  No   accurate   knowledge  has  yet   been   obtained  its  nature 
conceraiBg  the  nature  of  the  gnftric  juice      According  unknown, 
to  fome  it  is  of  an   alkaline    nature,   and   according  to 
others  it  poffeffes  acid  properties.   Put  this  difference  of 
opinion  is  by  no    means   to  be  wondered  at,   if  we  con- 

fider  the  difficulty,  or  perhaps  the  impoiribllity  of  ob- 
taining the  gaftric  juice  in  a  ftate  of  purity,  to  fuhjedl 
it  to  chemical  examination.  If  it  even  were  polTible  to 
coUeA  it  perfectly  pure,  its  cffefts  could  not  be  the 
fame  a^s  within  the  body,  fince  all  animal  matters,  the 
moment  they  are  feparated  from  the  living  body,  be- 
gin to  ui  dcrgo  new  changes,  and  therefore  muft  exhi. 
bit  new  properties.  All  experiments,  therefore,  which 
have  been  made,  to  afcertain  the  nature  of  the  gaftric 
juice,  and  the  proeefs  of  digeftion  out  of  the  body, 
niuft  be  confidered  as  entirely  inconclufive.  ^'uch  ex- 
periments fhew  us  the  effefls  of  this  liquid  in  the  ftate 
oi  dead  matter,  but  can  lead  to  no  knowledge  of  its  na- 
5  A  2  tur« 


740 


CHEMISTRY. 


Funaions  turc   find   properties  while  it  exifts  in   the  living  bo- 

•      G.  But  whatever   be  the  nature  of  this  liqiiid,  or  the 
J.^53       proccfs  of  digeftion,   the   food,  as  we  have  already  ob- 
Food  con-   ferved,  is  broken  down   in  the   mouth   and  mixed  with 
»^rted  into  the  faliya,   which  in  the  firft  inflance,  probably  contri- 
J'™^-        butes  much  to   favour  its  commencement  ;    for   it    has 
been  oblerved  that  the  procefs  of  digeftion  is  confider- 
■    ably  deranged  when  the  fecretion  of  faliva  i>  interrupt- 
ed, or  its  ulual  quantity  diminilhed-     All,  then,  that  is 
certainly  known   concerning  this   change   is,  that   the 
food  conveyed  to   the  ilomach   is  in  a  very  iliort  time 
converted  into  the  fubftance  called  chvrr.e. 

7.  The  chyme,  which  is  a  foft,  pijpy  matter,  after 
being  formed  in  the  ilomach,  is  carried  to  the  inteflines, 
where  it  is  mixed  with  other  fubftances,  and  undergoes 
new  changes.  As  foori  as  the  chyme  has  paffed  into 
the  inteftines,  it  is  converted  partly  into  a  milky  fluid 
called  chyle,  and  partly  into  excrementitious  matter. 
Thus  it  is  deco::ipolcd  by  fome  procefa,  and  feparated 
into  two  parts,  one  of  which  is  deftined  for  the  nourifh- 
raent  of  the  body,  and  for  repairing  its  wafte,  while  the 
other  is  ejefled. 

8.  The   chyle,   foon   after    it   is   formed    from    the 
rates  into    chyme,  mixes  with  the   bile  which  flows  from  the  liver 
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into  the  inteftines.  In  confequence  of  this  combination, 
it  is  fuppofed  the  excrementitious  matter  is  f.-parated 
from  the  chyle,  and  is  thrown  out  of  the  body  ;  while  the 
chyle  itfelf  is  taken  up  by  a  fet  of  veffels  called  Laeah, 
which  open  on  the  inner  furface  of  the  inteflines,  and 
receiving  the  fluid,  convey  it  to  a  large  trunk  in  which 
they  all  terminate,  denominated,  from  its  lituation  in 
the  thorax,  the  thoracic  dufi.  The  ufe  of  the  bile  is 
fuppofed  to  be,  to  feparate  the  excrementitious  matter 
which  might  prove  injurious  to  the  fyftein,  if  it  were 
abforbed  along  with  the  chyle  ;  and  for  this  purpofe 
the  bile,  it  is  fuppofed,  is  dccompofed  ;  one  part,  name- 
ly its  falineand  alkaline  conftituents,  combines  with  the 
chyle,  by  which  it  becomes  more  liquid,  while  another 
part,  namely  the  reCnous  and  albuminous  matter,  com- 
bines with  the  excrement,  and  in  this  ftate  ads  as 
a  ftmiulant  to  the  inteftines,  fo  that  the  contents  which 
might  otherwife  prove  injurious,  if  long  retained,  are 
ejected. 

9.  As  a  proof  that  the  food  which  has  been  taken 
into  the  body  has  been  totally  changed,  fiibftances  have 
been  detefied  in  the  excrement  of  different  animals 
which  did  not  previoufly  exift  in  the  food.  According 
to  Vauquelin,  excrementitious  matter  is  always  diftin- 
gniflied  by  an  acid  property.  Benzoic  acid  has  been 
detected  in  that  of  horfes  and  cows.  An  acid  of  a  pe- 
culiar nature  has  been  found  in  the  dung  of  pigeons  ; 
but  in  general  this  matter  is  much  difpofed  to  ferment, 
and  at  laft  gives  out  ammonia. 

In  the  analyfis  of  the  excrement  of  a  hen  by  Vau- 
quelin, compared  with  the  nourilhment,  he  found  that 
the  oats  which  were  taken  in  weie  compofed  of  phof- 


phate  of  lime  and  fiUca,  and  that  the  rtiells  of  theegjjs,  yuncSiom 
and  the  excrements  which  were   examined,  confiftad  of     "^  -*■"'* 
phofphate  of  lime,  carbonate  of  lime,  and  filica.      The  ,    "^        . 
proportion  of  filica  which  was  found  in  the  excrement 
was  lefs  than  the  quantity  taken   in  ;  but  the  qunntiiy 
of  phofphate  of  lime  was   increafed,  and  a  quantity  of  ^,''" ''' 
carbonate  ot  lime  which  did  not  previoufly  exift  in  the  ,. 
food,  was  formed*.  1557 

10.  The  diyle,  it  has  been  obferved,  is  taken  up  by  Propeniej 
the  lacleals  aid  conveyed  to  the  thoracic  diift.      Little °' '''V'*- 
is  known  of  its  properties,  excepting  that  it  polTeffes 
fome  in  common  v.'ith  milk.      Like  milk,  it  coagulates, 
and  divides  into  a  ferous  and  oily  matter.      In  the  tho- 
racic dudl  the  chyle  is  mixed  with  a'lother  fluid  called 
the  lymph,    which   is  conveyed   from   all   parts  of  the 
body  by  a  fet   of  veflels  which   have  been  denominated      2558 
lymphatics.     This  fluid  is  in    c  mlulerable   quantity,  is  ^^ 'y'"P'** 
vifcid  and  colouilefs,   but  from  the  difficulty  of  colleil- 
ing  it,  little  is   known  of  its   properties.      The  lymph 
and  the  chyle,   thus   mixed   togeilu:r,  are  conveyed  by 
the  thoracic  dudil  to  the  blood  veffels.     It  is  mixed  with 
the  blood  in  the  veins,  and  conveyed  by  them  to  the 
right  tide  of  the  heart,  from  which  it  is  carried  to  the 
lungs,  where  it  undergoes  the  changes  already  defcrib- 
ed  ill  the  account  of  refpiration,  and  the  whole  is  con- 
verted into  arterial   blood,   which  returns  to  the  heart, 
from  whence  it  is  diilributed  to  all  parts  of  the  body. 

III.  Of  Secretion. 

1.  In  the  courfe   of  the  circulation  of  the  blood.  Matters  fo- 
dilFerent  fubftances  are  feparated  from  it,  fome  of  which  parated 
are  deftined   for  the   growth   and   nourifhment  of  the      ™ '''* 
body,  as  in  young  animals,  or  for  the  repaii'  and  fupply    "^  ' 

of  parts  that  are  deflroyed  ;  while  otlier  fubftances, 
which  feem  either  to  be  fuperfluous,  or  if  retained, 
would  be  injurious,  are  thrown  out  of  the  body.  Thefe 
fecretions  are  performed  by  peculiar  organs,  the  def- 
cription  and  operation  of  which  belong  to  An  \tomt 
and  PiiysiOLOGy.  At  prefent  we  fhall  give  a  fhort  ac- 
count of  two  of  the  moll  important  of  thefe  fecretions, 
namely,  the  fe-cretion  of  urine,  and  that  of  perfpirable 
matter.  jj6o 

Secretion  of  urine. — The  urine,  which  is  an  ex-  By  the  kid 
crementitious  matter,  is  feparated  from  the  blood  by  "'*'• 
the  aftioii  of  the  kidneys.  According  to  the  obferva- 
tions  of  anatomifts  and  phyiiologifls  on  the  ftr.idlure  and 
office  of  thefe  organs,  a  great  proportion,  or  even,  as 
fonie  fuppofe,  the  whole,  of  the  biood  pafTes  through 
them.  As  the  urine  fecreted  by  thefe  organs,  fecms 
to  ferve  no  purpofe  in  the  animal  economy,  fince  the 
whole  of  it  is  thrown  out,  it  is  probable  that  tiie  fub- 
ftances of  which  it  is  compofed,  or  at  leaft  their  con- 
ftituents, would  have  proved  injurious  if  they  had  been 
retained.  jjfij 

2.  Whatever  the  change  be  which   takes  place  on  Ii  an  in»- 
the  blood  by  the  ailion  of  the  kidneys,  it  is  of  the  ut-P°"™t 
moft  importance  to   the  health  and  even  to  the  life  of  *•    "S*- 

the 


( B )  The  ftomach  of  young  animals  contains  fome  fubftance  which  has  the  property  of  coagulating  milk.  Aeidg 
alfo  have  this  property,  from  svhich  it  has  been  concluded  that  the  fubftance  in  the  ftomach  of  young  animals, 
which  produces  this  eflfedl  on  milk,  is  of  an  acid  nature  :  but  it  ought  to  be  rccoU^fted,  that  it  js  out  of  the  body, 
and  that  it  has  undoubtedly  undergone  new  changes  ;  and  befide«,  it  is  not  known  exailly  what  fubftances  mar 
>ave  the.  property  of  inducing  this  change  on  milk. 
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the  animal  ;  for  if  thefe  organs  are  deftroyed  by  dif- 
eafe  or  accident,  the  death  of  the  animal  is  the  certain 
confequence. 

3.  By  the  aftion  of  the  kidneys  on  the  blood,  new 
fubftances  mako  their  appearance.  Such,  for  inftance, 
are  urea  and  uric  acid,  which  exiil  in  the  urine,  but 
cannot  be  dctcfted  in  the  blood  ;  but  the  bafes  or 
conftituents  of  thefe  fubftances  muft  have  formed  part 
of  fome  of  the  matters  of  the  blood,  which  are  there- 
fore decompofed  for  their  evolution  ;  and  this  decom- 
pofition  muft  take  place  in  thefe  organs.  But  al- 
though the  urine,  the  fecreted  matter,  has  been  accu- 
rately analyzed,  and  -Us  component  parts,  after  it  is 
thrown  out  of  the  body,  pretty  well  afcertained,  it  is 
yet  unknown  what  are  the  peculiar  changes  which  the 
blood  undergoes  by  the  a<5\ion  of  the  kidneys. 

Perfplrat'ion. — 1.  A  confiderable  quantity  of  matter 
is  feparated  from  the  blood  by  means  of  a  fet  of  veffi-ls 
on  the  (kin  of  animals.  This  aftion  is  called •/>ifr//ii- 
ration,  and  the  fubllanct  emitted,  perfpirahle  matter. 
fTiie  attention  of  phyfiologifts  and  chemifts  has  been 
long  directed  to  afcertain  the  quantity  and  nature  of  the 
matter  thus  thrown  off.  To  afcertain  the  firft  point, 
ii\any  experiment?  have  been  made.  Sanftorius,  an 
Italian  phyijcian,  was  the  firft  who  made  this  attempt, 
by  weighing  himfelf,  and  eftimating  the  quantity  of 
food  which  was  taken  in,  and  the  quantity  of  excre- 
mentitious  matter  thrown  off.  The  difference,  he 
fuppofed,  indicated  the  quantity  of  matter  perfpired  ; 
but  neither  in  his  experiments,  nor  in  thofe  of  many 
others,  who  endeavoured  to  afcertain  the  fame  thing, 
■was  any  eftimate  made  of  the  quantity  of  matter  given 
out  by  the  lungs. 

2.  With  this  diftinftion  in  view,  a  fet  of  experi- 
ments was  inftituted  by  Lavoifier  and  Seguin.  The 
latter  was  inclofed  in  a  varniihed  bag,  which  prevent- 
ed the  efcape  of  every  thing  thrown  off  from  the  bo- 
dy, excepting  what  was  loft  by  refpiration.  Having 
previoufly  weighed  himfelf,  and  having  continued  the 
experiment  for  fome  time,  the  quantity  of  matter 
thrown  off  by  refpiration  was  afcertained,  by  waighing 
a  fecond  time.  By  weighing  himfelf  afterwards  with- 
out the  covering,  and  repeating  the  operation  at  the 
end  of-  a  finiilar  interval,  he  was  thus  enabled  to  afcer- 
tain the  quantity  loft  by  tranfpiration  from  the  fkin, 
by  fubtracling  what  had  been  previoufly  afcertained 
by  tranfpiration  from  the  lungs,  from  the  whole  dimi- 
nution of  weight  wh'ch  was  indicated  in  the  laft  expe- 
riment. From  thefe  experiments,  the  following  con- 
clufions  were  drawn. 

a  In  a  ftate  of  health,  and  when  there  is  no  difpofi- 
tion  to  corpulence,  the  body  returns  to  the  lame 
weight  once  every  24  hours. 

b.  Indigcflion  retards  tranfpiration.  The  weight  is 
increafed  for  four  days, ,  and  on  the  fifth  the  body  re- 
turns to  its  original  weight. 

c.  Drink  only,  and  not  folid  food,  increafes  the 
peripiration.  It  is  leaft  at  the  moment  of  taking 
food,  and  immediately  after. 

d.  The  pcrfpiration  is  greateft  during  digeftion. 

c.  The  greatefl  quantity  of  matter  perfpired  amount- 
ed in  a  minute  to  26.25  grains  troy  ;  the  leaft  to  nine 
grains. 

f.  The  pulmonaiy  tranfpiration  is  proportionally 
greater  thaathat  of  the  fljin.     It  is  greater  in  wnter, 
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on  account  of  the  necefiity  of  preferving  the  tempera.  Funflion*- 
turc  of  the  body. 

3.  The  quantity  of  matter  perfpired  is  greateft  du- 
ring hot  weather,  and  in  hot  climates.  The  quantity 
too  bears  a  relation  to  the  quantity  of  urine.  The 
following  are  the  refiilts  of  the  experiments  of  Rye 
made  in  Ireland,  on  the  relative  proportion  of  urine 
and  perfpirable  matter,  which  were  excreted  in  the 
courfe  of  one  day  at  different  fcafons  of  the  year. 

Matter  perfpired.      Urine. 
Ounces.         Ouncei. 


Winter, 

53 

42 

Spring, 

60 

4-0 

Summer, 

G3 

37 

Autumn, . 

50 

37 

25** 

4.  When  the   temperature   to  which  the  body  is  ex-Swe»i. 

pofed  is  much  elevated,  the  quantity  of  perfpired  mat- 
ter is  greatly  increafed,  and  it  then  appears  in  a  vifl- 
ble  liquid  form  called  fweat.  This  anfwers  a  very  im- 
portant purpofe  in  the  animal  economy,  for  by  this 
means  the  equilibrium  of  temperature  is  preferved. 
The  heat  which  is  abforbed  is  carried  off  along  with 
the  matter  which  evaporates  from  the  furface  of  th« 
body,  and  thus  the  increafe  of  temperature  which 
would  otherwife  prove  fatal,  is  prevented.  1565 

5.  The  next  objeft  of  chemical  phyfiologifts  was  to  Component, 
afcertain   the  nature  of  the  fubftance   which  is  perfpir- par's. 

ed.  This  has  been  found  extremely  difficult,  on  ac- 
count of  the  fmall  quantity  which  it  has  been  poflible 
to  collidl.  But  it  has  been  afcertained  that  it  confifts 
chiefly  of  water  and  carbone,  with  an  oily  matter. 
Phofphoric  acid  alfo,  and  phofphate  of  lime,  have  bee« 
detefted  in  the  perfpirable  matter.  In  the  air  which 
has  been  confined  in  contaft  with  the  flcin,  carbonic 
acid  gas  has  been  deteifted  ;  from  which  it  is  conclud- 
ed, that  either  the  carbone  muft  have  been  evolved, 
and  combined  with  the  oygen  of  the  air,  or  the  oxy- 
gen gas  muft  have  been  abforbed,  and  combining  with 
the  carbone,  is  given  out  in  the  ftate  of  carbonic  acid. 
The  oily  matter  which  is  emitted  by  the  fkin,  is  fup- 
pofed to  occr.ilon  the  peculiar  fmell  by  which  animals 
are  diftinguilhed.  The  remarkable  circumftance  of  a  ' 
dog  being  able  to  trace  another  animal  to  a  great  di- 
ftance  by  the  fmell,  or  to  difcover  his  maftcr  by  the  ■ 
fame  means  to  a  much  greater  diftance,  is  afcribcd 
to  the  emiffion  of  this  matter.  The  matter  perfpired, 
according  to  Berthollet,  pofTefTes  acid  properties,  and 
the  acid  he  fuppofes,  is  the  phofphoric.  Phofphate 
of  lime  has  been  dfteftcd  in  the  flans  of  horfes  by 
Fourcroy  and  Vauquchn.  1566 

Befides  thefe,  there  arc  other  fccrctions  which  are  Otfif  r  fe- 
deftined  for  pecuhar  purpofcs  in  the  animal  economy,  "etions. 
or  immediately  conneftcd  with  the  funftions  of  parti- 
cular organs,  or  parts  of  the  fyftem.  Such  is  the  fe- 
cretion  of  faliva  in  the  mouth,  of  tears  in  the  eyes,  of 
mucus  in  the  nofe,  and  wax  in  the  ears.  The  fecre- 
tion  of  milk  in  the  female  is  deftined  for  the  nourifh.- 
ment  of  the  offspring  ;  but  we  fhall  not  enter  into  the 
defcription  of  the  organs  employed  in  thefe  fecrctions. 
The  nature  and  properties  of  the  matters  fecreted  will 
come  under  our  confideratioii  in  treating  of  the  differ- 
ent parts  of  animals. 
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CHE     M 

fV.  of  Aflimilation, 

1.  The  continual  wafte  and  decay  of  the  body  re- 
quire to  be  repaired.  This,  as  we  have  already  feen, 
is  the  puqjofe  of  taking  nourifhment  into  the  body  ; 
part  of  which  being  fubjeft  to  the  procefles  of  digellion 
and  refpiration,  is  converted  into  blood,  from  which 
fource  are  derived  thofe  fupplies  of  new  matter  which 
are  wanted  in  the  formation  of  new  parts,  or  to  make 
up  the  general  decay  of  the  fyftcm.  New  fupplies  of 
matter  are  peculiarly  neceffary,  in  young  animals,  in 
which  4:he  parts  already  formed  increafe  in  fize  and 
conjiftency,  and  in  which,  in  the  progrefs  of  the  growth  • 
of  the  body,  entirely  new  parts  arc  evolved.  But  if 
there  be  any  thing  in  the  fpeculations  of  phyfiologiftf, 
of  the  whole  matter  in  the  body  being  periodically 
cha.iged,  even  after  it  has  arrived  at  its  full  growth, 
a  conftant  fupply  of  new  matter  becomes  abfolutely  ne- 
'cefTiry.  All  thefe  fupplies  arc  furnifiicd  by  the  blood, 
and  for  this  purpofe  it  is  diftributed  to  every  part  of 
the  body.  The  materials  for  repairing  the  general 
wafte,  for  incrcafing  thofe  parts  which  are  already  for- 
med, or  for  the  formation  of  new  p:irts,  are  all  derived 
frosi  it.  From  this  fource  are  derived  the  moil  fluid, 
«s  well  as  the  moft  folid  parts  of  the  body  ;  the  fali^-a 
of  the  mouth,  and  the  guftric  juice  of  the  llomach,  fo 
neceffary  in  the  funftion  of  digeftion,  by  which  the 
health  and  life  of  the  animal  are  preferved,  as  well  as 
the  bones  and  mufcles,  which  give  it  strength,  firmnefs 
and  motion.  The  proctfs  by  which  the  different  fub- 
ftances  which  are  fumifhed  by  the  blood  for  the  repair 
of  fome  parts  and  the  formation  of  others,  has  been 
diftinguiflied  by  the  name  of  ■affimUatlnn,  becaufe,  in 
confeQi;erce  of  new  aftions  and  combinations,  mat- 
ter exaftly  fimilar  to  the  parts  repaired  or  renew- 
ed, is  depoiiled,  which' did  not  previoufly  exift  in  the 
blood. 

2.  Thefe  changes  are  efFeifted  by  the  aftion  of  pecu- 
liar organs  or  veffL-ls.  Whatever  be  the  nature  of  the 
food  taken  into  the  ftomach,  it  is  convened  into  chyme 
by  the  procefs  of  digeftion.  This  again,  by  a  faither 
change,  as  it  paffes  into  the  inteftines,  forms  the 
chyle,  which  is  conveyed  to  the  blood,  and  after  this 
fluid  has  undergone  the  changes  which  are  induced  on 
it  by  lefpiration,  it  has  acquired  thofe  properties  which 
render  it  tit  for  the  important  purpofes  to  which  it  is 
dcftined. 

3.  By  the  aftion  of  the  difereut  fecretorj-  organs, 
the  fame  n:;atter  is  always  feparated  from  the  blood, 
while  the  animal  continues  in  the  healthy  ftate.  The 
peripirablc  rr.atter  is  feparatcd  by  the  glands  or  veffels 
on  the  fkin,  and  the  faKva  is  prepared  by  the  glands 
of  the  mouth.  The  matter  of  boi;es,  of  mufcles,  or  of 
nvrves,  is  feparated  and  deptifitcd  in  thofe  places 
where  it  is  required,  and  no  other.  In  the  healthy  ftate 
■cf  the  body,  mufcnlar  matter  is  not  depcfited  among 
the  bones,  'nor  is  ofTcous  matter  mixed  with  the  muf- 
cles. 

4.  The  moft  aftoniftiing  part  cf  the  animal  fjftem 
is  that  power  which  it  poliVfles  of  accommodi' iiig  it- 
felf  to  particular  circumftanccs.  It  would  be  lefs  fur- 
prifing  that  the  fame  aftions  and  the  fame  funtlions, 
after  they  have  commer.ced,  fhould  continue  to  be  per- 
formed with  uniformity  and  regularity.  But,  in  the 
animal  fyllem,  new  aAions  take  place,  or  at  leaft  thofe 
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which  were  comparatively  feeble  and  limited,  become  Decompofr- 
more  powerful  and  more  cxtenfive.     Thus,   a  part  oft'""  "f -bli- 
the body  which  has  been   deftroyed  or  removed,   is  by   "1     " 
this  new  or  extended  aiftion,  completely  renovated.     A  "  , 

large  piece  of  mufcle  in  the  healthy  Hate  of  the  body 
is  foon  renewed  ;  and,  what  is  mure  furpnfrng,  the  con- 
ftituent  parts  of  bone  are  prepared,  when  neceffary, 
and  depofrted  in  thoie  places  where  largt:  pieces  of  thi« 
fviLilance  have  been  removed.  2c-i 

5.  But  althougn  fome,  or  perhaps  all  thefe  changes .\re  regu- 
which  take  place  in  the  differei.t  proctffes  going  on' '■' ' ''7 
in  the  animal  f-vftcm,  are  of  a  chemical  nature,  yet  .^'"S 
the-j  are  fubjedl  to  the  eontroul  t  i  lome  power,  the  c.i;'.-"  '  "^ 
rafteriftics  of  which  are  totally  different  from  thofe  of 
a  chemical  or  mechanical  agent.  This  is  the  living 
principle  which  couriterails,  regulates,  and  directs  the 
effedls  of  chemical  agents.  It  is  by  means  of  this 
power-,  that  the  rnaierrals  of  which  the  different  parts 
of  the  body  are  com.poled,  are  depoCted  rn  their  pro- 
per places.  It  is  by  nreans  of  the  fame  power  that  a 
greater  quantity  of  nratter  neceffai-y  fur  the  renovatiott 
<if  any  partrcular  part  which  has  been  deftroved,  is  pre- 
pared and  depufited  exactly  in  that  place  whtre  it  is 
wanted  ;  but  the  power  of  this  agent  is  limited.  Ccr- 
tain  fubftances  taken  into  the  ftomach,  which  are  unfit 
for  digeftion  or  nonriftiment,  are  immediately  rejected  ; 
but  others  are  too  powerful,  and  deftroy  the  organ  it- 
felf.  As  the  ftrongeft  proof  of  the  e.x;ftence  arid  eon- 
troul of  this  power,  the  conltituent  parts  of  animal  bo- 
dies begin  immedrately  to  decornpofe  each  other  as 
foon  as  Its  aftion  has  ceafed.  The  gaftric  juice  of  the 
ftomach,  which  aJls  only  on  the  fubftances  irtroduced  in- 
to it  in  the  living  ftate,  has  been  fometimes  found  to 
corrode  and  deftr'jy  the  ftomr«h  itfelf,  after  death. 
But  the  inveftig^tion  of  the  miture  of  this  agent,  and 
of  its  influence  on  the  animal  body,  belonging  to  Phv- 
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1.  As  foon  as  an  animal  has  ceafed  to  live,  its  frame 
and  exture  are  deftroyed,  the  conftituent  parts  are  fe- 
parattd,  they  enter  into  new  combinations,  new  fub- 
ftances ai-e  formed,  and  the  component  parts  are  total- 
ly changed.  The  rapid  fpontaneous  decompcfition  of 
anim;d  matters,  which  has  been  called  putrefaction,  is 
one  of  the  moft  ftnkmg  chsraf  .r  s  by  which  they  are 
diftii.guiihtd.  Veget-.ble  ir  dtteis,  we  have  feen,  when 
vegttatii.n  ceafes,  are  alfo  fubject  to  deconjpolitron ; 
but  in  them  tiie  procefs  is  flow  a;id  gradual,  and  many 
ot  the  p.ojncfs  are  totally  different. 

2.  The  rt  narkable  difference  between  the  fponta- 
netus  decorrpofition  of  vegetables  aud  animals,  de 
pends  on  the  differciice  of  the  conft.tuent  parts  of  thefe 
two  claff.'S  of  organized  fubftances.  Anin.al  matters 
are  conipofed  of  .1  greater  variety  of  conftituent  princi- 
ples, and  thus  originates  a  greater  variety  of  adiion, 
when  the  different  componert  parts  begin  to  aft  on 
each  other.  By  the  nuiiieious  a.nd  complicated  attrac- 
tions which  cxift  among  thefe  conftituent  principles,  de- 
compofition  is  more  readily  effefted,  and  a  greater  va- 
riety of  new  produtls  make  their  appear-ance. 

3.  But  .lotwithftanding  the  variety  and  complicated 
ftiufture  of  animal  fubftances,  total  decompofition  or 
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pittrefaction-  <3oes  not  take  place,  except  in  certain  cli- 
cuniftanccs,  by  whii;li  the  mutual  aftiou  of  the  confti- 
tuent  principles  is  promoted.  The  chief  circumftances 
neceflTar)'  for  the  putrefaftion  of  animal  matter  are, 
moifture  and  moderate  heat.  Dry  animal  matters  do 
not  undergo  any  change.  Bones,  when  moiftened 
with  water,  tlie  foft  parts  of  animals,  but  cfpecially 
the  liquid  parts,  run  rapidly  on  to  putrefafiion.  Heat 
is  alfo  neccflary  to  promote  this  change.  No  putrefac- 
tion takes  placv-  in  animal  matters,  at  or  below  tlie 
freezing  temperature.  Before  it  commences,  the  tem- 
perature mud  be  elevated  fome  dep;rees  above  this 
point,  and  as  the  temperature  rifes,  the  rapidity  of  the 
proccfs  is  proportional.  This  condition,  however,  has 
its  hmits  ;  for  when  the  heat  reaches  a  certain  point,  fo 
far  from  promoting  the  procefs  of  putrefaiftion,  it  is  re- 
tarded, or  altogether  interrupted,  by  carrying  off  the 
moifture.  The  contaft  of  air  was  thouglit  neceffary 
to  favour  this  procefj ;  but  although  it  appears  that  this 
is  not  an  eflential  condition,  putrcfaftion  goes  on  more 
rapidly  in  the  open  air,  perhaps  by  receiving  and  car- 
rying off  the  elaftic  fliiids  as  they  are  formed.  Mat- 
ters which  have  already  undergone  this  change,  brought 
in  cootaft  with  recent  animal  fubftances,  promote  and 
accelerate  putrefaAion. 

4.  When  animal  matters  are  placed  in  favourable 
circumftances,  the  folid  parts  become  foft,  and  the  li- 
quid parts  become  more  fluid.  The  colour  changes, 
and  is  converted  into  a  reddi(h  brown,  or  deep  green. 
The  odour,  which  is  at  firft  difagrecable,  becomes  fetid 
and  infupportable.  An  ammoniacal  fmell  is  alfo  dif- 
fufed,  but  this  is  only  temporary,  while  the  putrid 
odour  continues  during  the  whole  procefs.  The  li- 
quids become  turbid,  the  foft  parts  are  melted  into  a 
kind  of  jelly,  accompanied  with  an  inteftine  motion, 
and  an  enlargement  of  the  bulk  of  the  whole  mafs,  ow- 
ing to  the  efcape  of  elaftic  fluids,  which  are  ilowly 
difengaged.  The  whole  matter  is  then  reduced  to 
one  mafs,  the  fwelling  ceafes,  the  bulk  is  diminifhcd, 
and  the  colour  deepens.  Towards  tht  end  of  the  pro- 
c^-fs,  a  peculiar  odour,  fomewhat  aromatic,  is  emitted. 
When  it  ceafes  entirely,  there  remains  behind  an  luic- 
tuous,  vifcid,  and  fetid  earthy  raafs. 

5.  The  duration  of  this  procefs  is  extremely  vari- 
ous, acco-ding  to  the  nature  of  the  fubftances  and  the 
circumftances  in  which  they  are  placed  ;  but  it  has 
been  divided  by  fome  into  different  ftages.  In  the 
firft  there  is  merely  a  tendeiiey  to  putrcfadlion,  ac- 
companied with  a  very  (light  change  of  texture  and 
colour.  The  fecond  change,  or  incipient  putrefaftion, 
exhibits  fome  traces  of  acid:ty  ;  the  parts  are  more 
foftened,  a  ferous  matter  begins  to  flow  from  the  re- 
laxed fibres  ;  the  colo\ir  is  more  altered,  and  the  pu- 
trid fetid  odour  exhaled.  In  the  third  or  more  ad- 
vanced ftage  of  putrefaftion,  the  fetid  odour  is  more 
or  lefs  mixed  with  the  fmell  of  ammonia  ;  the  diifolved 
putrid  matter  becomes  of  a  deeper  colour,  and  is  di- 
minifhcd  in  weight  by  the  efcape  of  a  great  quantity 
of  volatile  matter.  In  the  laft  ftage,  or  when  the 
procefs  is  completed,  the  ammoniacal  odour  vaiiilhes, 
the  fetid  fmell  becomes  lefs,  and  is  often  fucceeded'by 
fomething  of  an  aromatic  fmell.  The  animal  matter 
has  diminidied  greatly  in  bulk,  and  has  h^ft  all  ap- 
pearance of  organized  ftru£lure.  There  remains  only 
a  dark  brown,  earthy  fubftance,  uiiftuous  to  the  feel, 


which  has  been  called  animal  earilj.  But  thefe  changes  I>eeni'ipoC. 
are  regulated  by  the  particular  circumftances  ia  which  """"f-^""* 
the  procefs  takw  place.  _  Ta'nce^ 

().   Ill  the  courfe  of  the  putrefaftive  procefs  of  ani- 
mal  fubftances,  different  gafcs  are  fucceflively  emitted.       icjy 
Thefe   are  chiefly  carbonated,  fulphurated,  and   phof- Elaftic 
phorated  hydrogen  gafes,  water  in  the  ftate  of  vapour,"""^ 
ammonia,    and  carbonic  acid  gas.       Tiiefe    bodies  are 
evolved     and    volatilized,     carrying    with    them    fome 
of  the  principal  conftitucnts.      Other  produfts,  formed' 
at  different  periods  of  the  procefs,   and  of  a  more  fixed 
nature,  make  their  appearance  ;    fuch,  for  inft.incc,  i«- 
an  unftuous  matter,  and  a  kind  of  foap,  formed  of  this 
matter  and  ammonia  ;  fuch  too  is  nitric  acid  which  is 
frequently  fonned    during    this    decompolition,    and  is 
combined  with  an  earthy  or  alkaline  bafe  ;    and  fucb 
finally  is  the  unftuous  earth  which  remains    after    the 
evolution  and  fparation  of  tlie  former  produfts.  i?it ' 

7.  The  procefs  of  putreiaftion,    then,  confifts  in  a  Mature  of' 
change    produced    by    the    aftion    of    affinities,     more  the  proccfe  ■■ 
powerful  than  thofe  which  hold  together  the  conftituent 
principles  of   the    animal    matter.     Thefe  conftituents 

are,  hydrogen,  azote,  carbone,  and  oxygen,  with  a 
certain  proportion  of  fulphur,  phofpLorus,  and  dif- 
ferent fpecles  of  phofphates.  During  the  dscompo- 
fition,  a  portion  of  the  hydrogen  combines  with  azote 
to  form  ammonia,  while  another  portion  combine* 
with  part  of  the  oxygen  to  form  water  ;  part  of  the 
carbone  is  united  with  a  portion  of  oxygen,  and  forms 
carbonic  acid ;  the  union  of  azote  with  a  third  portion 
of  oxygen  conflitutes  nitric  acid ;  a  combination  of 
hydrogen,  carbone,  and  azote,  yields  a  volatile  or  fixed 
oil,  according  to  the  proportion  of  the  conftituents  ; 
and  finally,  the  faline,  earthy,  and  metallic  fubftances, 
which  are  little  fufceptible  of  change,  during  this  pro- 
cefs,  remain  unaltered,  and  conftltute  the  refiduura. 
Thus,  ia  taking  a  general  view  of  the  affinities  which 
come  into  aftion  during  this  procefs,  the  amount  of 
thofe  which  tend  to  combine  the  hydrogen  with  the 
azote  to  form  ammonia  ;  the  oxygen  with  the  carbone, 
to  form  carbonic  acid;  the  carbonic  acid  with  the 
ammonia,  to  form  carbonateof  ammonia  ;  the  hydrogen, 
carbone  and  oxygen,  to  form  oil,  and  this  latter  with 
ammonia  to  coi.ftitute  foap,  beiide  the  hydrogen  and 
oxygen  to  form  watery  is  greater  thjii  the  fum  of  the 
forces  which  retain  in  combination,  the  hydrogen,  the 
azote,  the  carbone  and  oxygen,  which  are. the  principal . 
conftituents  of  animal  compounds. 

8.  Such  are  the  rcfults  when  the  procefs  is condu<[led ,    ..''''  „ 
,    r         n-  ,        ,  1  1  r        ,  1         .    Ill  the  open 

in  dole  veilels  ;  but   vv-hf-n  the  proceis  takes  place  111^;^, 

the  open  air,  tlmilar  refults  are  obtained,  but  in  a  man- 
ner fomewhat  different,  according  to  the  nature  of  the 
compounds  which  are.  formed.  In  this  cafe  part  of  the 
animal  fubftance  ia  diffolved  and  carried  off  by  the  air 
and  the  water.  The  ammonia  and  carbonic  acid  nre 
dilTiprited  as  they  are  formed  ;  part  of  the  carbonated 
hydrogen  is  alio  volatilized  by  the  increafe  of  tempera- 
ture, and  there  is  no  unduous  matter  or  ammoniacal 
foap  formed.  „ 

y.   It  is  well  known  that  the  odour  which  P'oceeds   ,     .-f   r 
from  putrid  animal  matters  is  extremely  offenfive.     This  |,e  i^^\i  ,.. 
is  owing  in  a  great  meafure,    to  the    fulphurated  and  iour. 
phofi>horated  hydrogen  gafes  difengaged  ;  but  it  is  not 
merely  offenfive,  but  noxious  to  the  health,  and  fome- 
times  dcftruflive  to  the  I'.fc  of  animals.     Thefe  effeift* 

are 
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Component  are  no  t^oubt  owing  to  the  putrid  effluvia  which  are 
of  exhaled,  and  which  aro  take  into  the  lungs  during  re- 
fpiration.  To  counteraft  the  efFeifls  of  thefe  putrid 
exhalations,  attention  (hould  be  paid  to  agitate  the  air 
of  inhabited  places  by  proper  ventilation,  which  may 
be  done  by  burning  wood  in  the  vicinity  of  infeftious 
air,  fo  that  the  fnioke  may  be  mixed  with  it,  or  by 
directing  currents  of  water  into  fimilar  places.  To 
deftroy  the  noxious  efFcfts  of  putrid  mitifmala,  which 
are  produced  in  confined  places,  frequented  by  numbers 
<if  people,  muriatic  acid  gas,  difengaged  from  common 
fait  by  means  of  fulphuric  acid,  has  been  fuccefsfuliy 
employed.  Oxymuriatic  acid  gas  has  alfo  been  pro- 
5581  pofed  for  the  lame  purpofe. 
■Method  of.  ]0.  It  i«  an  objeft  of  confiderable  importance  in  do- 
preferving  ^leftic  economy,  to  prevent  the  procefs  of  putrefaftiolj 
in  thofe  animal  fubftances  which  are  to  be  preferved 
and  employed  as  food.  It  is  alfo  an  objeft  of  fome 
importance  for  many  other  purpofes.  Different  me- 
thods have  been  propofed  to  accomplifli  this.  It  is 
effefted  by  depriving  the  animal  matters  entirely-  of 
their  moifturc,  without  which  the  procefs  is  internipt- 
ed.  Animal  matters  are  alfo  preferved  by  keeping 
them  at  the  freezing  temperature,  or  below  it.  The 
fame  objedl  is  attained  by  covering  up  matters  to 
be  preferved  with  fuch  fubftances  as  readily  enter  in- 
to combination  xrith  water,  and  thus  prevent  its  effefts 
upon  the  animal  matters.  The  acids,  fugar,  alcohol, 
and  fome  falts,  it  is  fuppofed,  aft  in  this  way,  by  pre- 
venting putrefaftion.  With  the  fame  view  aromatic 
and  refinous  fubftances,  volatile  oils,  camphor,  the 
powder  of  dried  aftringent,  and  fj'agrant  plants,  char- 
coal and  bitumen,  are  employed. 

-Sect.  III.  Of  the  Component  Parts  of  Animal  Sue- 

STAKCES. 

Having  given  a  ftiort  account  of  the  fundlions 
«f  living  animals,  and  of  the  fpontaneous  decompofi. 
tion  which  takes  place  after  death,  we  now  proceed 
to  take  a  view  of  their  component  parts,  as  they  have 
been  inveftigated  by  chemical  analyfis.  This  ihaU  be 
the  fubjeft  of  the  prefent  feftion,  which  for  the  fake 
•f  perfpicuity  of  arrangement,  may  be  fubdivided  un- 
der the  four  following  heads :    I.    Of  the  conftituent 

"parts  of  animal  fubftances  in  general.  II.  Of  the  li- 
<juid  parts  of  animals.  III.  Of  the  folid  parts  ;  and 
IV.    Of  fubftances  peculiar  to  different  clafles  of  ani- 

..mals. 

-I.  Of  the  Conftituent   Parts  of  Animal  Subftances  in 
General. 


Xlementi. 


The  fimple  fubftances  which  enter  into  the  com- 
pnfition  of  the  different  parts  cf  animals,  are  chiefly 
azote,  carbonc,  hydrogen,  and  oxygen,  of  which,  ar- 
ranged in  different  proportions,  the  foft  parts  are  com- 
pofed  ;  phofphorus  and  lime,  which  conftitute  the  ra- 
fis  of  the  hard  parts  ;  fulphur,  the  fixed  alkalies,  mu- 
riatic acid,  iron  and  manganefe.  But  by  the  confti- 
tuent parts  of  animals,  is  here  to  be  undeiftood  thofe 
fubftances  into  which  they  are  rcfolved  by  analyfis. 
vSome  of  thefe  are  compound,  and  fome  are  fimple,  as 
Trill  appear  from  the  following  enumeration. 


1.  Gelatine, 
,2.  Albumen, 

3.  Fibrina, 

4.  Urea, 

5.  Sugar, 

6.  Oils, 

7.  Refms, 

8.  Phofphorus, 

9.  Sulphur, 

10.  Acids, 

11.  Alkalies,  earths,  and  metals. 

I.  Of  Gelatine. 


CompoBcnt 
Part*  of 
Animal 

Subilancet. 

■       3583 
Conipoaent 
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1.  Glue,  a  well  known  fubftance  in  the  arts,  is  gela- ^repara- 
tine  in  a   ftate   of  impurity.       This   may  be  obtained  "°"* 
pure   by  repeatedly  waftiing   the  fre/h   fkin  of  an  ani- 
mal in   cold   water,    afterwards   boiling   it,  reducing  it 

to  a  fmall  quantity  by  a  flow  evaporation,  and  allowing 
it  to  cool.  It  then  affumes  the  form  of  a  folid  tremu- 
lous fubftance  called  jelly.  When  this  fubftance  is 
dried  in  the  air,  it  becomes  hard  and  femitranfpa- 
rent.  3585 

2.  Gelatine  has   different  degrees  of  hardnefs,  and  Prop*rtie». 
when  pure,  it  is  colourlefs  and  femitranfparent.       It  is 
brittle,  breaks   with   a  vitreous  frafture,   and  has  nei- 
ther tafte  nor  fmell.  X586 

3.  W^hen  it  is   expofed   to  heat,   in  the  dry  ftate,  it  Adion  of 
becomes   white,   then   blackens,   and  is  converted  into'^''"' 

a  coaly  matter.       Tremulous  gelatine  melts   before  it 
imdergoes  thefe  changes.        When   it  is  diftilled,'  it  af- 
fords  a   watery  fluid,   impregnated    with   ammonia  and 
a  fetid  oil.       A  voluminous  mafs  of  charcoal  remains        » 
behind.  ajS? 

4:  Gelatine  remains  unaltered  in  the  dry  ftate  byOfairanJ 
expofure  to  the  air  ;  but  the  folution  in  water  is  foon"^'"'- 
dccompofed,  giving  out  an  acid,  the  nature  of  which 
is  unknown,  a  fetid  odour,  and  lome  ammonia.  It  is 
not  very  foluble  in  water ;  it  increafes  in  bulk,  and 
becomes  foft  and  tremulous.  In  this  ftate  it  foon  dif- 
folves  in  warm  water  ;  but  as  the  folution  cools,  it  re- 
turns to  its  former  ftate.  ijM 

5.  With  the  affiftance  of  heat  gelatine  is  readily  dif-Acidfc 
folved  by  the   acids.       Sulphuric    acid   afts  flowly  on 

this  fubftance,  and  forms  a  brown  folution,  which  be- 
comes gradually  darker  with  the  evolution  of  fulphar- 
ous  acid.  Nitric  acid  by  digeftion  on  gelatine,  is  de- 
compofed  ;  azotic  gas  is  evolved,  and  afterwards  a 
great  quantity  of  nitrous  gas.  The  gelatine  is  diflolved  . 
and  converted  partly  isto  oxalic  and  malic  acids,  and 
an  oily  matter  which  remains  on  the  furface.  Muri- 
atic acid  readily  diffulves  gelatine,  and  forms  a  brown- 
coloured  folution,  from  which  a  white  powder  is  gra- 
dually precipitated.  When  this  folution  is  added  to 
the  folution  of  tan  in  water,  a  copious  ptecipitate  is 
formed  j^j, 

6.  Gelatine  is  readily  difiolved  by  the  alkalies,  with  Alka lie*, 
the  aid  of  heat.      There  is  no  a£tioii  between  any  of  the 
earths  and  this  fubftance.  ^ 

7.  Some  of  the  metalhc  oxides  form  precipitates  with  Metillic 
gelatine  in  its  folution  in  water.      The  compound  thus  oxides. 
formed  is  infoluble.     Similar  precipitates  are  occafioned 

by  fome  of  the  metallic  falts.  jroi 

8.  Gelatine  forms  a  copious  white  precipitate  with  Tan. 

tan.  . 
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tnn.  A  brittle  compound  is  thus  produced,  which 
is  tnfoluble  in  uater,  and  is  not  changed  by  expofure 
to  the  air. 
/  9.  The  component  parts  of  gelatine  are  carbone,  liy* 
dcogen,  azote,  and  oxygen,  with  fome  traces  of  phof- 
phatc  of  lime  and  of  foda,  but  the  proportions  of  thefe 
fubllances  have  not  been  determined. 

10.  There  are  various  kinds  of  gelatine,  probably 
ariling  from  flight  variations  of  the  proportions  of  its 
Conftituents,  or  from  the  addition  of  other  fubllances, 
the  nature  of  which  has  not  been  dillindlly  afcertained. 
Glue  is  extrafted  from  different  animal  lubftances,  as 
bones,  mufcles,  membranes,  but  efpecially  from  fkins,  by 
firft  fleeping  them  in  lime-water,  to  purify  them  from 
all  extraneous  fubllances,  and  afterwards  boiling  them 
with  pure  water.  The  ftrongell  glue  is  obtained  from 
the  fkins  of  old  animals.  What  is  called  Jt7,e,  is  a 
weaker  kind  of  glue,  ivhich  is  colourlefs  and  tranfpa- 
rent,  and  is  extracted  from  the  ikins  of  eels,  horfes, 
cats,  rabbits,  and  from  fome  kinds  of  ^vhite  leather. 
It  is  this  which  is  employed  in  the  martufafture  of  pa- 
per, and  in  gilding  and  painting.  Ifinglafs,  another 
kind  of  glue,  is  e.xtrafted  from  different  parts  of  the 
llurgeon,  and  fome  other  fifh.1 

11.  Gelatine  forms  a  principal  part,  both  of  the  folid 
and  fluid  parts  of  animals.  It  is  found  in  blood  and 
in  milk,  in  the  bones,  ligaments,  ikin,  and  other 
folid  parts. 

1  2.  Animal  jelly,  which  is  gelatine,  is  well  known 
as  a  very  nutritious  food,  and  is  much  employed  in 
the  ftate  of  glue,  fize,  and  iflnglafs,  in  numerous 
arts. 

II.  Of  Albumen. 

1 .  The  white  of  an  egg  conlifts  chiefly  of  albu- 
men. It  is  combined  with  a  portion  of  foda  and  ful- 
phur.  From  thefe  fubllances  it  cannot  be  feparated 
without  deccflipofition,  fo  that  its  properties  are  pro- 
bably modified  by  them. 

2.  When  nlbumen  is  expofed  to  a  heat  of  about  165° 
it  coagulates  into  a  folid  white  mafs,  of  different  de- 
grees of  conflllency,  according  to  the  duration  of  the 
heat  applied.  This  is  the  charafteriftic  property  of 
albumen.  In  this  flate  it  has  totally  changed  its  pro- 
perties. Formerly  foluble  in  water,  it  cannot  now  be 
diffolved  in  that  liquid,  either  hot  or  cold. 

Different  opinions  have  been  formed  concerning  the 
nature  of  this  change,  of  the  caufe  of  the  coagulation 
of  albumen.  It  has  been  afcribed  by  fome  to  the  ab- 
forption  of  caloric,  and  by  others  to  that  of  oxygen. 
Tlie  former  opinion  was  that  of  Scheele,  and  the  lat- 
ter is  fupported  by  Fourcroy  ;  but  this  coagulation  is 
found  to  take  place  when  air  is  entirely  excluded,  or 
without  any  change  being  produced  in  the  furround- 
ing  air.  It  has  been  fuppofed  by  others,  that  the  coa- 
gulation is  produced  by  the  extrication  of  caloric,  as 
in  other  cafes  when  fluid  bodies  are  converted  into 
folids.  According  to  an  experiment  of  Fourcroy,  this 
extrication  of  caloric  aftually  takes  place  ;  but  it  is 
alcribed  by  others  to  a  different  arrangement  of  the 
particles  of  the  albumen,  which  is  induced  by  the 
aftion  of  the  heat  applied. 

3.  The  properties  of  albumen,  it  has  been  obfer\'ed, 
are  very  different  after  coagulation.  Before  coagula- 
tion it  is  a  glary  liquid  which  has  fcarcelv  anvtafte,  and 
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no  fmell.      Wlicn  dried    in  a    moderate    heat,    it  be-  Component 
comes    brittle    and    tranfparent,    and    by  being  fpread     ^''^"  "' 
thin,  forms  a  varniih.     When    thus    dried,    it    is    "<'' s„hftince» 
changed  by  expofure  to  tlie  air>  but  olherwilc  it  foon  1  _    ^- .  ■/ 
becomes  putrid.  »6oo 

4.  Albumen  is  coagulated    by  means  of  the  acids.  A'^'°"''f 
With    the    aid    of    heat,     fulphunc    acid    diffolves   it,   ^"'^ 
and  forms  a  folution  of  a  green  colour.     By  the  aftion  ^(.;j. 

of  nitric  acid,  azotic  gas  is  difengaged  :  the  albumen 
is  then  diffolved  ;  nitrous  gas  is  given  out,  and  oxalic 
and  malic  acids  are  formed,  befides  a  thick  oily  fub- 
flance  which  appears  on  the  furface.  The  coagula- 
tion of  albumen  does  not  take  place  when  it  is  dif- 
lolved  in  a  great  proportion  of  water.  Albumen  is 
alio  coagulated  by  means  of  alcohol  and  ether,  but 
if  the  quantity  of  is'ater  in  which  it  is  diffolved  be  con- 
fiderable,  the  coagulation  is  not  effected.  j6o: 

5.  By  trituration  with    a    concr-ntrated    folution  of^""''"' 
pure  potafli,  albumen  left  at  reft  for  fome  time,  cos- 
gulates,    and  is  converted  into  a  fubftance  rcfembling 

jelly,  which  is  brittle  and  tranfparent  when  it  is  dried. 
No  change  takes  place  on  albumen  by  the  aflion  of  the 
earths.  2603 

6.  Albumen  is  precipitated,  from  its  folution  in  wa-'^^'='^"i'= 
ter,  by  many  metallic  falts.      The   precipitate  is  ^^'hite,  '  "' 
yellow,  or  brown,  according  to  the  metal  employed.  5S04 

7.  Tan    precipitates    albumen    from    its  folution  in  Tan. 
water,     in    the    form    of   a    copious   yellow    fubftance, 
ivhich  is  infoluble   in  ^vater. ,  It  becomes  brittle  when 

dry,  and  is  not  changed  by  e-Xpofure  to  the  air.  '  jgo- 

Coagulated  albumen. — Albumen,    when    it  is  coagu- Propertiei, 
lated,    acquires    new    properties.      It   is  then  a  tough, 
opaque  fubftance,  of  a  pearly-white  colour,    and  of  a 
Iweetilli  tafte.      It    is    infoluble    in  water,    and  is  lefs      zfioS 
fubjecl  to  change.     \Mien  it  is  dried  in  the  tempera-  Aclion  of 
ture  of  212°,  it  is  converted  into  a  hard,  brittle,  yel-   ^^** 
lowilh  lubltance,  of  the  tranlparency  of  horn.     A\nien 
it  is  fome  time    digefted    in  water,    it    becomes    ibft, 
white,    and    opaque,    like    albumen  newly  coagulated. 
By  long  aflion  a  fmall  part  feems  to  be  diffolved,  but 
no   precipitation   is  formed  in  this  folution  by  the  infu- 
fion  of  tan.  sitoy 

8.  The  mineral    acids    largely  diluted    \vith  water,  *c'ds. 
diffolve  a  portion  of  coagulated   albumen  j  but  by  the 
addition  of  the  fame  acids  in  their  concentrated  llate, 

it  is  again  precipitated.  If  coagulated  albumen  be 
kept  in  diluted  nitric  acid  for  feveral  weeks,  the  aciS 
acquires  a  yellow  colour,  which  gradually  deepens ; 
the  albumen  becomes  more  opaque,  but  is  not  dif- 
folved. By  faturating  the  yellow-coloured  acid  with 
ammonia,  no  precipitate  is  formed,  but  it  affumes  a 
deep  orange  colour.  If  the  albumen  be  then  intro- 
duced into  liquid  ammonia,  the  latter  affumes  a  deep 
orange  colour,  inclining  to  red.  The  albumen  dif- 
folves flowly,  and  after  the  folation  is  completed,  it 
is  of  a  yeIlo\vifli-bro\vn  colour.  By  wafliing  and 
boiling  in  water,  the  albumen  thus  treated  with  nitric 
acid,  is  diffolved,  the  liquid  becomes  of  a  pale  yellow, 
and  aflumcs  the  form  and  appearance  of  jelly,  wheu 
It  is  concentrated.  If  this  mafs  be  diffolved  in  boiling 
water,  the  folution  is  precipitated  by  tan  ;  fo  that  ni- 
tric acid  has  the  property  of  converting  coagulated  al- 
bumen into  gelatine.  ^^  „ 
3.  Coagulated  albumen  is  readily  diflolved  in  a  fo- Aikal'e« 
lution  of  potafli  by  boiling.  Ammonia  is  dHcngaged, 
■5  B                                         and 
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and  -a  foap  Is  foi-n»ed.  If  this  foap  be  dilTolved  in 
ivaltr,  and  muriatic  or  acelic  acid  be  added,  a  pre- 
cipitate is  foniaed,  which  aHo  has  the  properties  of 
foap.  When  it  is  moderately  heated,  a  portion  ot  oil 
flows  out,  and  a  vifcid  browniih  lubltaHce  remains  be- 
hind. 

4.  Albumen  is  compofed  of  carbone,  hydrogen, 
azote,  and  oxygen,  but  the  proportions  ha%'e  not  been 
determined.  It  is  fuppofed  by  fome  that  it  contains  a 
greater  proportion  of  azote  than  gelatine. 

5.  Albumen  conllitutes  an  eflential  part  in  the  com- 
poiition  of  bones  and  mufcles.  Cartilage,  horns,  and 
hair  confill  almofl:  entirely  of  this  fubftance,  as  well  as 
the  membranous  portion  of  ihells  and  fponge. 

6.  Albumen  Is  advantageoully  employed  for  clarify- 
ing liquids.  The  liquid  to  be  purified  is  mixed  with 
the  white  of  eggs,  the  ferous  part  of  the  blood,  or 
other  fubliances  containing  albumen,  and  then  heated. 
By  the  aftion  of  heat  the  albumen  is  coagulated,  and 
falls  to  the  bottom,  carrying  with  it  thofe  fubftances 
which  T.ere  mixed  with  the  liquid,  and  occafioned  the 
opacity,  and  which,  on  account  of  the  minutenefs  of 
the  particles,  could  not  be  otherwife  feparated. 

III.  Of  Fibrlna. 

I.  Fibrlna  is  readily  obtained  by  allowing  blood  to 
remdn  at  reft  for  fome  time  after  it  li«s  been  drawn 
from  an  animal.  The  clot,  which  has  formed  and  falls 
to  the  bottbm,  is  to  be  feparated,  put  into  a  linen  cloth, 
ard  repeatedly  wathed  with  water,  till  the  liquid  come 
off  infipid  asd  colourlefs.  The  fibrous  part  of  the 
blood,  as  it  has  been  called,  or  the  fibrlna,  remains  be- 
hind. Mr  Hatchet  obtained  it  by  cutting  lean  beef 
into  fmall  pieces,  macerating  in  water  for  fifteen  days, 
changing  the  water  dally,  and  fqueeaing  It  out  at  the 
fame  time  by  preffure.  The  mufcular  fubftance  \vas 
lioilcd  every  day  five  hours  for  three  weeks  in  a  frelli 
portion  of  fix  quarts  of  water.  The  fibrous  iubl^ance 
was  then  preiTcd,  and  dried  with  the  heat  of  a  water 
bath.  What  remained  is  confidered  as  fibrlna  nearly 
pure. 

?.  Flbrina  Is  of  a  white  colour,  foft  and  elaftic, 
when  it  is  recently  extraifled  Irom  blood  ;  and,  as  it 
dries,  the  colour  becomes  deeper.  When  it  Is  extraiS- 
cd  by  boiling  and  maceration  from  mufcular  matter, 
it  is  brittle,  has  Ibme  degree  of  traufparency,  and  does 
not  become  fo  deep  in  the  colour.  It  has  neither  tafte 
nor  fmell.  It  is  Infoluble  in  water  and  alcohol,  and  is 
not  changed  by'expofure  to  the  air. 

3.  When  it  is  expofed  to  heat,  it  contra 6ls  fuddenly, 
and  emits  the  finell  of  burning  feathers.  It  melts 
with  an  increafe  of  temperature.  It  yields  by  dilfilla- 
tion,  water,  carbonate  of  ammonia,  a  thick  fetid  oil, 
carbonic  acid,  and  carbonated  hydrogen  gas,  with 
fome  traces  of  acetic  acid.  The  coaly  matter  which 
remains  bellind  burns  with  difficulty,  on  account  of 
the  phofphate  of  foda,  phofphate  and  carbonate  of  lime, 
with  which  it  Is  mixed. 

4.  Fibrlna  is  foluble  in  the  acids.  The  folution  in 
fulphuric  acid  is  of  a  deep  brown  colour  ;  charcoal  is 
precipitated,  and  acetic  acid  formed.  W^hen  diluted 
nitric  acid  is  added  to  fibrlna,  azotic  gas  is  coploully 
difengaged.  Flbrina  kept  by  Mr  Hatchett  for  15  days 
in  nitric  acid  diluted  with  3  times  its  weight  of  water, 
^ave,to  the  folution  a  yellov/  colour,  and  it  refcjnlikd 


in  its  properties  the   folullon  of  albumen  m  the  fame  Component 
acid.     By  this  procefs,  after  being  difibivcd  in  boiling    ^^'T'  °f 
water,  and  concentrated  by  evaporation,   the  fibrlna  isjnijd^ncts 
converted  into   gelatine,  which   is  foluble  in  liot  v^•ater,         ^ 
and  is  precipitated  by  tan.     Tlie   fArina  in  this  ftate 
alfo  is    almoft  entirely  dilTolved  by   ammouia,  and  the 
folution    is  of  an  orange  colour.     Flbrina  is  diflolved 
in  boiling   nitric  acid,   in  which  ammonia  produces  r\ 
precipitate,  compofed  chiedy  of  oxalate   of  lime.     Du- 
ring the  aclion  of  the  nitric  acid,  pruflic  acid  paiTcs 
over,  with  carbonic   acid   gas  ai-id  nitrous  gas.     Oxalic 
acid  is  formed,  and  a  fatty  matter  appears  on  the  fur- 
face.       Flbrina    is  alfo  foluble  in  muriatic  acid,  ivitli 
^vhich  it  forms  a  green-coloured  jelly.     It  is  diflolved 
alio  in    acetic,   oxalic,  tartaric,  and  citric  acids,  with 
the  affiftance  of  heat ;   and  is  converted,  by  concentra- 
ting  the   folutions,  into    a   gelatinous  mais.     Alkalies 
precipitate  fibrlna  from  its  folution  in   the  acids,  in  the 
form  of  flakes,   which   have  the  properties  of  gelatine,, 
and  are  foluble  in  hot  water. 

5.  Concentrated  potafh  or  foda,  boiled  upon  fibrlna, 
forms  a  deep  bro^vn  coloured  folution,  which  has  the 
properties  of  foap.  During  the  procefs  ammonia  is 
given  out. 

6.  Fibrlna  is  compofed  of  carbone,  hydrogen,  a- 
zote,  and  oxygen,  but  the  proportions  are  unknown. 
It  is  found  oiily  in  the  blood  and  mufcular  parts  of 
animals. 

IV.  Of  Urea. 

1.  The  nature  and  properties  of  urea  have  been 
chiefly  inveftigated  by  Fourcroy  and  Vauquelin.  It  is 
obtained  from  urine.  It  may  be  extrafted  by  the  fol- 
lowing procefs. 

If  a  quantity  of  human  urine  which  has  been  pafled 
a  fe^v  hours  after  taking  food,  be  evaporated  with  ^'rucvinr.s' 
gentle  heat,  to  the  confiftence  of  a  thick  fyrup,  and 
allowed  to  cool,  it-concretes  into  a  cryftalline  mafs. 
Add  to  this  mafs  in  feparate  portions  four  times  its 
weight  of  alcohol  ;  with  the  application  of  a  gentle  • 
heat,  great  part  is  diflolved,  and  what  remains  confills 
of  difterent  faline  fubflances.  Separate  the  folution 
from  the  undilVolved  part,  and  introduce  it  into  a  re- 
tort. Diilill  with  the  heat  of  a  fand-bath,  and  conti- 
nue the  boib'ng  till  the  liquid  is  reduced  to  the  form 
of  a  thick  fyrup.  The  matter  which  remains  In  the 
retort  cryftallizes  as  it  cools.  The  cryftals  thus  form- 
ed are  una.  2618 

2.  Urea,  which  is  prepared  by  this  procefs,  is  cry- Properties 
ftalllzed  in  the  form  of   plates,  crofting    each    other. 

It  is  vifcid,  relcmbling  thick  honey,  and  of  a  yeUow- 
Ifh  white  colour.  It  has  a  flrong  acrid  tafte,  and  a 
fetid  alliaceous  fmell.  It  deliquelces  in  the  air,  and 
by  attradling  moifture  is  converted  into  a  thick  bro\vn 
liquid.  It  is  very  foluble  in  ^vater,  and  alfo  in  alco- 
hol. The  folution  in  \vater  concentrated  is  of  a  broivn 
colour.  This  folution  is  gradually  decorapofed,  air  is 
emitted,  which  is  partly  compofed  of  ammonia,  and 
acetic  acid  is  formed  in  the  liquid.  If  the  folution  in 
water  be  boiled,  and  as  the  evaporation  goes  on  frefh 
portions  of  water  be  added,  the  urea  is  decompofed  ; 
carbonate  of  ammonia  is  difengaged,  while  acetic  acid 
is  formed  and  charcoal  precipitated.  1619 

3 .  By  the  aftion  of  heat  mea  foon  melts,  enlarges  in  A.(fi;on  of 
bulk,    and    evaporates,  emitting    an    extremely    fetid  ^''"• 

fmell. 
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fi-ricll.  By  diftillat'ion,  benzoic  acid  firft  pafTes  over, 
aftenvards  carbonate  of  ammonia,  carbonated  hydro- 
gen gas,  Tvith  a  fmall  portion  of  prufTic  acid  and  oil. 
What  remains  behind  confifls  of  charcoal,  muriates  of 
ammonia  and  of  foda.  The  benzoic  acid,  the  mu- 
riate of  ammonia  and  muriate  of  foda,  are.  confi- 
dered  as  extraneous  matter,  fo  that  ike  produrts  of 
urea  by  diftillation  confill  of  the  carbonate  of  ammo- 
nia, carbonated  hydrogen  gas,  and  charcoal.  The 
componeiit  parts  of  urea,  therefore,  are  fuppofed  to 
be. 


O.xygen, 

39-5 

Azote, 

32-5 

Carbone, 

14.7 

Hydrogen, 

13-3 

2623 
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1 00.0 

4.  If  one-fourth  of  its  weight  of  diluted  fulpharic 
acid  be  added  to  the  folution  of  urea,  and  heat  be  ap- 
plied, an  oily  matter  appears  on  the  furface,  which 
concretes  on  cooling.  Acetic  acid  is  found  in  the  li- 
quid ^\■hich  is  collefted  in  the  receiver,  and  fulphate 
of  ammonia  remains  in  the  retort.  The  ^vhole  of  the 
urea  may  be  converted  into  acetic  acid  and  ammonia  by 
repeated  diftillation. 

Nitric  acid  produces  a  violent  efferi'efcence  with 
the  cryftals  of  urea.  The  liquid  becomes  dark  red, 
and  during  effervefcence  nitrous  gas,  szotic  gas, 
and  carbojiic  acid  gas  are  evolved.  A  concrete  ^vhite 
matter  remains  after  the  effervefcence  has  ceafed,  mix- 
ed with  a  fmall  portion  of  the  red  liquid.  The  refi- 
duum  produces  a  detonation  ^nth  the  application  of 
heat. 

Urea  is  foluble  in  muriatic  acid,  but  it  remains  un- 
changed. A  diluted  folution  of  urea  abforbs  very  ra- 
pidly oxymuliatic  acid  gas.  Whitiib  flakes  appear, 
which  ioon  become  brown,  and  adhere  to  the  fides  of 
the  veffel.  After  the  abforption,  the  folution  gives  out 
carbonic  acid  and  azotic  gafes.  Muriate  and  carbo- 
nate of  ammonia  remain  in  the  liquid  after  the  effer- 
vefcence ceafes. 

5.  Urea  is  readily  diffolved  in  folutions  of  potafli  or 
foda.  Ammonia  is  alfo  difengaged,  when  luea  is  dif- 
folved in  folutions  of  barj-tes,  lime,  or  magnefia.  It 
is  alfo  difengaged  by  triturating  pure  potafli  in  the  fo- 
lid  ftate,  ^\ith  urea.  Heat  is  produced  at  the  fame 
time.  The  mixture  affumes  a  bro^vn  colour,  and  an 
oily  matter  is  depofited. 

Muriate  of  foda  diffolved  in  a  folution  of  urea  in 
water,  affords  by  evaporation  cryftals  in  the  form  of 
regular  octahedrons ;  but  muriate  of  ammonia  dif- 
folved in  the  fame  way,  cryftallizes  in  the  form  of 
cubes. 

V.  Of  Sugar. 

I.  Sugar  has  only  been  difcovered  among  animal 
matters  in  milk  and  in  the  urine  of  perfons  labouring 
under  diabetes.  Sugar  is  obtained  from  milk  by  eva- 
porating fredi  whey  to  the  confiftence  of  honey.  WHien 
it  cools,  it  concretes  into  a  folid  mafs.  This  is  to  be 
diffolved  in  water,  and  being  previoully  clarified  with 
the  v.hite  of  eggs,  to  be  filtered  and  evaporated  to  the 
confiftence  of  fyrup.  Cryftals  of  fugar  of  milk  are  de- 
pofited on  cooling. 


2.  When  fugar  of  milk  is  pure,  it   ;■;  of  a  while  co-Comporenr 

lour,  has  a  fweclillitafte,  but  no  fmcll.     It  cryftallizes  in     '*'''■'*'» 

the  fonn  of  regular  parallelopipeds,  tcrminalir.g  in  four-SubftancM. 

fided  pyramids.      The  cryftals  are  fcniltranfparcnt.  Tht „        » 

fpecific   gravity  is  1.543.     It  is  foluble  in  fcvcn  limes      2624 

its  xveiglit  of  water.  Propcriic^. 

5.  When  it  is  burnt,  it  exhibits  the  fame  appearances  ,  ,,.  ^^, 
J  ,  ,      r  ■  ■  1       r  •         1     Ac-tion  of 

as  vegetable  lugar,  giving   out  at  the   lame  tmie  tnei,jj. 

odour  of  caroracl.     Similar   produfls  are  obtained  by 

diftillation  as  from  vegetable  fugar ;  i)ut  the  empyreu- 

matic  oil  has  the  odour  of  benzoic  acid.  262S 

4.  By  means  of  nitric  acid  the  fugar  of  milk  is  partly  Acids, 
converted  into  faclaif  ic  acid.  »6j7 

Sugar  from  diabetic  urine. — This  is  obtained  by  eva- Method  of 
porating  the  urine  of  perfons  labouring  under  diabetes. 7l>tainmg 
One  twelfth  of  the  weight  of  urine  of  a  fweet-tafted  fub-"-' 
llance  of  the  confiftence  of  honey  has  been  obtained  by 
this  procefs.     Wlren  this   fubftance  is  treated   with  ni- 
tric acid,  it  affords  oxalic  acid  in  the  fame  pr05X)rlion 
as  vegetable  fugar  ;   but  no  faclaftic  acid  is  formed,  as 
when  iugar  of  milk  is  treated  in  the  fame  \vay.       It  has 
not  been  cryftallized. 

VI.  Of  Oils, 

1.  The  oils  v.'hich  have  been  detefted  in  animals  In  difler- 
have  the  charafters  of  fixed  oils.  Sometimes  they  ex-ent"^'^*- 
ift  in  the  folid  ftate,   and   fometimes  they  are  liquid. 

Fat  is  a  copious  animal  produclibn,  v.hich  has  different 
degrees  of  confiftence,  as  it  is  obtained  from  different 
animals.  To  purify  it,  it  is  cut  into  fmall  pieces, 
ivhich  are  to  be  \vell  walhed  with  \vater,  and  the  mem- 
branous and  vafcular  parts  feparated.  It  is  then  put 
into  a  lhallo^v  vefftl  along  ivith  feme  water,  atid  kept 
melted  till  the  whole  of  the  water  is  evaporated.  It 
is  then  of  a  pure  white  colour,  without  tafte  or 
fraell.  2629 

2.  It  melts  at  different  temperatures.  Hogs  lard  re-A.i5lionof 
quires  only  a  temperature  of  97*,  while  the  fat  extract-''^*'" 

ed  from  meat  by  boiling  requires  a  temperature  of 
I  27'.  When  the  heat  is  raifeu  to  400",  a  white  fnioke 
is  given  out ;  as  the  heat  increafes  it  is  decompofed, 
and  becomes  black.  When  hogs  lard  is  diftiiled  in  a 
retort,  carbonated  hydrogen  and  carbonic  acid  gafes, 
accompanied  with  a  very  offenfive  fmcll,  pais  over.  A 
portion  of  ivater  is  alfo  obtained,  and  a  white  oil  which 
concretes  in  the  receiver.  Acetic  acid  and  a  portion 
of  febacic  acid  are  alfo  found  in  the  receiver.  A  black 
mafs  remains  behind  in  the  retort.  "fiie 

3.  Fat  is  infoluble  in  water  and   alcohol.      It  is  dif- Acids, 
folved  and  decompofed  by  the   ftrong   acids.      If  nitric 
acid  be  poured  upon  fat,  and  a  moderate  heat  applied, 

the  acid  is  decompofed,  and  the  fat  is  converted  into  a 
vellow  coloured  ointment.  Fourcroy  calls  this  an  oxide 
of  fat;  the  oxygen  of  the  acid  having  combined  with 
the  oily  matter.  ^^.^ 

4.  Fat  combines  with  the  alkalies  in  the  fame  way  as  ^1^^1,55. 
other  oily  fubftances,  and  with  them  it  forms  foap.  , 

j.  The  conftituent  parts  of  fat,  as  appears  from  tliCf^gj,    g^. 
produfts  which  are  obtained  from  its  decompofition,  arcijon. 
oxygen,  hydrogen,  and  carbone. 

There  are  befides  fome  other  oily  fubftances  obtain- 
ed from  different   parts  of  animals,  as  fpermaccti   from 
the  head  of  the  fpermaceti-whale,  fperraaceti-oil,  ivhich 
is  feparated  in  the  purification  of 'the  fperraaceti,  and 
5  B   2  train 
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train   oil,    extracted    from  the  blubber  of   the  whale, 
and  from  other  fea  animals. 

VII.  Of  Refills. 

1.  Refinous  fubftances  are  found  in  different  parts  of 
animals,  or  rather  they  exift  In  thofe  fubllances  which 
are  fecreted  by  animals. 

2.  A  refinous  fubllance  is  extrafled  from  the  bile  of 
animals.  It  is  extrafted  from  the  frefh  bile  of  the  ox, 
by  muriatic  acid,  in  the  proportion  of  one  part  of  the 
latter  to  3  2  of  the  former.  The  mixture  remains  for 
Tome  hours,  is  filtered,  and  a  white  coagulated  fub- 
flance  is  feparated.  The  filtered  liquid,  which  has  a 
fine  green  colour,  is  to  be  evaporated  in  a  glafs  veffel 
with  a  gentle  heat.  The  evaporation  is  continued  till 
a  green-coloured  fubftance  precipitates,  which  is  to  be 
Separated,  and  waflied  with  pure  water.  This  fubfiance 
is  the  rejin  ofhile. 

3.  It  is  of  a  dark-brown  colour,  but  ^vhen  fpread 
thin,  is  of  a  fine  green.  The  talle  is  extremely  bit- 
ter. 

4.  When  it  is  heated  to  the  temperature  of  122°, 
it  melts.  By  increafing  the  heat,  it  takes  fire  and  burns. 
It  is  foluble  in  cold  and  hot  water,  and  alfo  in  alcohol ; 
but  it  is  precipitated  from  the  latter  by  water.  The  al- 
kalies alfo  diflblvc  this  fubftance,  and  form  a  compound 
which  has  the  properties  of  foap.  This  fubltance  is 
precipitated  from  all  thefe  folutions  by  means  of  di- 
luted acids. 

A  refinous  fubftance  has  alfo  been  difcovered  in  hu- 
man urine,  in  ambergris,  which  will  be  afterwards  de- 
fcribed,  and  in  caftor,  civet,  and  mulk. 

Vni.  Of  Phofphorus. 

During  the  putrefaiflion  of  animal  matters,  phofpho- 
rus is  given  out  in  the  ftate  of  phofphorated  hydrogen 
gas,  fo  that  it  muft  have  entered  as  a  conftituent  into 
thefe  matters. 
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IX.  Of  Sulphur. 

Albumen  is  always  mixed  with  a  portion  of  fulphur. 
It  has  been  detefted  in  the  white  of  eggs  and  in  milk, 
in  the  blood,  in  the  urine  and  faeces,  in  the  mufcles 
and  in  the  hair.  According  to  Prouft  fulphur  exifts 
in  the  blood,  in  combination  with  ammonia,  forming 
>  a  hydrofulphuret  of  ammonia. 

X.  Of  Acids. 

Knumera-        No  left  than  1 2  different  acids   have  been  d'etefled 
tion  of        ready  formed  in  animal  bodies.     Thefe  are. 

Sulphuric,  Malic, 

Muriatic,  Benzoic, 

Phofphoric,  Laftic, 

Carbonic,  Uric, 

Acetic,  Rofacic, 

Oxalic,  Amniotic. 

1.  Sulphuric  acid  has  been  found  combined  with 
foda,  forming  fulphate  of  foda,  in  the  liquor  of  the 
amnios  of  cows.  Sulphate  of  lime  has  been  detected 
in  the  urine  of  quadrupeds. 

2.  Muriatic  acid  exifts  in  combination  with  foda 
in  almoft  all  the  animal  fluids,  forming  muriate  of 
fed». 


3.  Phofphoric  acid   is  found  In  great  abundance  in  Component 
different    parts    of    animals.      The  phofphate  of  lime     P^rts  of 
conftitutes  the  bafis  of  the  bones,  and  it  exifts  alfo  in  „  '^'1'""' 
almoft  all  the  folid  parts  of  animals,    and  in  moft  of  t 
the  fluids.     In  the  blood  it  is  combined  with  iron. 

4.  Carbonic  acid  is  found  combined  with  lime  in  the 
urine  of  hories  and  cows.  It  has  alfo  been  detected  in 
frelh  human  urine. 

5.  Acetic  acid  is  found  in  urine  ;  but  it  has  been 
dete£led  in  great  abundance  in  the  red  ant,  and  was 
formerly  called  formic  acid,  at  leaft  combined  with 
malic  acid. 

6.  Oxalic  acid  has  been  found  in  urinary  calculi. 

7.  Malic  acid  has  been  found  in  the  liquid  obtained 
from  the  red  ant.  This  is  obtained  by  bruiling  the 
ants,  and  macerating  them  in  alcohol.  The  alcohol 
is  driven  off  by  diftillation,  and  an  acid  liquid  remains 
behind.  By  faturating  this  liquid  with  lime,  and  add- 
ing acetate  of  lead  to  the  folution,  a  copious  precipitate 
is  formed,  which  is  foluble  in  acetic  acid,  fo  that  this 
liquid  contains  fomething  bcfides  a(;etic  acid.  If  nitrate 
of  lead  be  mixed  with  the  acid  liquid  after  it  is  faturated 
with  lime,  a  precipitate  is  formed,  which  is  the  malic 
acid  combined  with  lead. 

8.  Benzoic  acid  has  been  deteiSed  in  human  urine, 
and  in  confiderable  quantity  In  the  urine  of  cows.  It 
has  been  found  in  the  blood,  white  of  eggs,  in  glue, 
filk,  or  wool,  in  the  fponge,  and  in  muflirooms. 

9.  Ladle  acid  is  obtained  from  milk,  when  it  be- 
comes four.  It  is  alfo  faid,  that  it  has  been  found  in 
new  milk. 

10.  Uric  acid  exifts  in  human  urine,  and  forms 
one  of  the  conftituents  of  urinary  calculi.  One  fpe- 
cies  of  calculus,  indeed,  is  compofed  entirely  of  this 
fubftance. 

1  / .  Rofacic  acid  is  obtained  from  the  urine  of 
perfons  labouring  under  fevers  and  other  diforders, 
when  the  urine  depoCts  what  is  called  a  lateritious  fe- 
diment. 

1 2.  Amniotic  acid  is  obtained  from  the  liquid  o£; 
the  amnios  of  the  cow. 


XI.  Of  Alkalies,  Earths,  and  Metals. 

1.  The  different  alkalies  have  been  found  in  animal 
fluids.  Potafti  has  been  found  in  confiderable  abun- 
dance in  the  urine  of  quadrupeds.  It  has  alfo  been 
detefted  In  the  milk  of  cows.  Soda  is  found  in  all 
the  fluids.  It  is  ufually  mixed  with  albumen.  It  is 
frequently  combined  with  the  phofphoric  and  muri- 
atic  acids.  Ammonia  alfo  has  been  detefled  in 
urine. 

2.  The  earths  which  have  been  detefted  in  animals 
are,  lime,  magnefia,  and  filica.  Lime  forms,  in  combir 
nation  with  phofphoric  acid,  the  bafis  of  bones.  It  is 
alfo  found  In  the  lame  ftate  in  the  other  folid  parts,  as 
well  as  in  moft  of  the  fluids.  The  Ihells  of  animals  are 
compofed  chiefly  of  carbonate  of  lime.  Magnefia  has 
been  found  in  human  urine,  combined  with  phofphoric 
acid  and  ammonia.  It  forms  alfo  one  of  the  compon- 
ent parts  of  urinary  calculi.  Silica  has  only  been  found 
In  fimilar  concretions. 

5.  The  only  metal  which  has  been  detefled  in  ani- 
mals  is  iron,  in  combination  with  phofphoric  acid, 
which  forms  a  conftituent  part  of  the  blood. 

II.  Fluid 
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1.  Blood, 

2.  Bile, 

3.  Urine, 

4.  Milk, 

5.  Saliva, 

6.  Tears  and  mucus  of  the 

nofe, 


7.  Humours  of  the  eye, 

8.  Wax  of  the  ear, 

9.  Synovia, 
10.  Semen, 

J  I .  Liquor  of  the  amnio;;, 
I  2.  Fluids  iecreted  by  dif- 
eafe. 


I.  Of  the  Blood. 

1.  The  blood  is  a  fluid  of  a  red  colour,  which  circu- 
lates through  the  body,  and  is  dillributed  by  means 
of  the  arteries  to  every  part  of  it,  communicating, 
as  we  have  feen,  heat  and  nourilhment.  It  is  then  re- 
conveyed  by  the  veins  from  the  extremities  to  the 
heart.  Human  blood,  and  that  of  fome  other  animals, 
is  of  a  fine,  purplifli-red  colour,  has  forae  degree  of  con- 
fiflency,  foft  and  foapy  to  the  feel,  of  a  fweetilh  faline 
tafte,  and  a  peculiar  odour.  The  blood  is  found  to 
vary  in  confillence,  fo  that  its  fpeclfic  gravity  alfo  va- 
ries from  1.053  '"  1. 1 26. 

2.  When  blood,  after  it  has  been  feparated  from  the 
body,  remains  for  fome  time  at  reft,  it  feparates  into 
two  parts.  One  part  called  the  c/ot  or  cruor,  is  coagu- 
lated, and  continues  of  a  red  colour  ;  the  other  part, 
called  the  Jerum,  remains  fluid.  The  ufaal  proportion 
of  cruor  to  ferum,  is  about  one  part  of  the  former  to 
three  of  the  latter.  This  proportion,  however,  is  fub- 
je£l  to  confiderable  variation. 

3.  The  acids  alfo  coagulate  blood,  and  decom- 
pofe  it.  Concentrated  fulphuric  acid  occafions  a  brown 
colour,  T\-ith  the  production  of  charcoal.  It  is  coagu- 
lated by  nitric  acid,  with  the  evolution  of  azotic  gas, 
and  the  produftion  of  carbonic  and  oxalic  acids,  be- 
fides  fome  uncluous  matter.  Muriatic  acid  alfo  coagu- 
lates blood,  but  without  any  perceptible  change  of  co- 
lour. 0.\ymuriatic  acid  renders  it  as  black  as  ink. 
Acetic  acid  alfo  produces  a  coagulation. 

4.  The  cauftic  alkalies  dilTolve  the  coagulum  of  blood, 
even  when  it  has  been  produced  by  acids.  If  they 
are  mised  with  blood  recently  drawn,  the  coagulation  is 
interrupted.  Many  faline  bodies  produce  a  fimilar 
efFeft  by  preventing  coagulation,  or  decompofition. 

5.  The  metallic  o.xides  have  little  perceptible  ac- 
tion on  blood,  except  thofe  which  readily  part  with 
their  oxygen.  It  is  then  coagulated.  Almoit  all  me- 
tallic folutions  coagulate  blood,  and  have  the  pro- 
perty, as  well  as  the  alkahne  falls,  of  prefer ving  it  from 
putrefaflion. 

6.  Many  vegetable  fubftances'^when .  mixed  with 
blood,  prevent  its  putrefaftion,  fuch  as  fugar,  volatile 
oils,  camphor,  refins.  It  is  coagulated  by  folutions  of 
gum  and  of  fiarch.  Tan  produces  a  copious  precipi- 
tate in  blood,  and  gallic  acid  gives  a  black  coloiu-, 
owing  to  the  iron  which  is  contained  in  blood.  The 
latter  precipitate  may  be  obtained  by  diluting  the  blood 
with  a  confiderable  proportion  of  water. 

7.  Blood,  by  remaining  at  reft,  it  has  been  ob- 
ferved,  feparates  into  two  parts,  the  ferum  and  the 
cruor.  The  ferum  is  of  a  pale,  greenilh,  yellow  co- 
lour, of  a  thinner  confiftence  than  blood;  but  retains 


its  tafte,  fmell,  and  foapy  feel.     The  fpccIfic  gravity  Component 
is  about  I.02S7.      In  confequence  of  its  containing   a    Parfs  of 
portion  of  (oda,   it    gives  a   green  colour  to  fyrup  of „  ^n'™' 
violets.      Scrum  coagulates  at  the  temperature  of  156".  ■ 

The  fame  effeft  is  produced  by  adding  boiling  water. 
This  congulum  is  of  a  grayifli  white  colour,  refem- 
bling  the  white  of  eggs.  By  breaking  the  coagulum 
to  pieces,  a  fluid  may  be  exprefled  from  it,  which  has 
been  called  the  ferrtfitij  of  blood.  The  refiduum  be- 
ing waftied  with  boiling  water,  exhibits  the  proper- 
ties of  albumen.  - 

8.  By  diluting  ferum  ivith  fix  times  its  weight  of  Gelatine.' 
water,  and   boiling   it,  the  albumen  is  coagulated.     If 

the  remaining  liquJJ  be  evaporated  with  a  gentle  heat, 
till  it  is  conlidcrably  concentrated,  it  alTumes  the 
form  of  jelly,  and  tliis  pofleffes  the  properties  of  ge- 
latine. , 

9.  By  heating  the  coagulated  ferum  in  .1.  filver  vcf- Sulphur, 
fel,  the  iilver  is  blackened,  in  confequence  of  its  con- 
verfioii  into  a  fulphuret,  by  combining  with  fulphur 
contained  in  the  coagulum.  It  has  been  already 
mentioned,  that  this  llilphur  exifts  in  the  blood,  in 
combination  with  ammonia,  in  the  ftate  of  hydroful- 
phuret. 

10.  The   ferum   of  blood   contains  muriate  of  fo-oiffj^nt" 
da,  carbonate  of   ibda,   phofphate   of  foda,   and   phof-fjlts. 
phate  of  lime.      Thcfe   falts   may  be  obtained  by  mix- 
ing icrum  with  double  its  weight   of  water,  applying 

heat  to  coagulate  the  albumen,  which  being  feparat- 
ed, and  the  remaining  liquid  filtered  and  evaporated, 
cryftals  are  depofited  on  cooling.  The  foda  exifts 
in  blood  combined  \vith  gelatine  and  albumen,  and 
is  in  its  cauftic  ftatc.  It  imites  with  the  carbonic 
acid  of  the  air  during  the  evaporation.  The  compo-  Compofu- 
nent  parts  of  ferum,  therelore,  are  the  follov,-ing.  tioni,fle- 

rum. 
Albumen, 

Gelatine, 

Hydfofulphuret  of  ammonia, 

Soda, 

Muriate  of  roJ.i, 

Phofphate  of  foda, 

Phofphate  of  lime. 

11.  The  cruor  or  clot  of  the  blood,  the  other  por-,,   **^'3 
tion  into  which  it  fpontaneoufly  feparates,  is  of  a  red 
colour,  and  has  confiderable  confiftence.      Its  fpCcific 
gravity    is    about   1.245.      ■'^y  walhing  this  fubllanc* 

with  a  fmall  quantity  of  water,  and  continuing  the 
proceis  till  the  water  paiTes  off  colourlefs,  part  of  it  i& 
dilVolved  by  tlie  water,  and  part  remains  in  the  ftate 
of  a  folid  white  elaftic  fubftance,  which  is  the  fibrina 
of  the  blood.  That  part  which  is  held  in  folution  by 
the  water  contains  the  colouring  matter.  This  folu- 
tion converts  the  fyrup  of  violets  to  a  green  colour. 
By  expofure  10  the  air  it  depofits  albumen  in  the  form 
of  flakes.  By  the  evaporation  of  this  folution  to  dry- 
nefs,  and  the  addition  of  alcohol,  part  is  diflblved. 
If  this  Ibkition  be  evaporated,  the  refiduum  converts  .i.'-^"* 
vegetable  bmes  to  green,  and  imxes  with  water  Lke  and  foda. 
foap.     This  refiduum  contains  albumen  and  foda. 

12.  If  the  v;atery  folution  be  evaporated  to  drynefs.    "^^5 
with  a  moderate  heat,  a  quantity  of  iron   remains  be- 
hind, which  may  be  feparated  by  the  magnet.      It  has 
been  faid  that  the  quantity  of  iron  in  the  blood  of  a 
healthy  njan  amounts  to  more  tbaii  two  ounces ;  but 
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tills  is  little  beftcr  tlian  conjcclure,  founded  on  vague 
calculation.  Tlie  iron  in  blood  is  combined  with 
phofphoric  acid.  If  the  watery  folulion  be  evaporat- 
ed to  drynefs,  and  the  rcfiduum  obtained  be  calcined 
in  a  crucible,  a  red  inafs  remain?,  wliich  amounts  to 
0.004J  of  the  blood  which  was  employed.  Part  of 
this  refiduum,  which  is  ])hofphate  of  iron,  is  dilTolved 
by  digcftion  in  nitric  acid.  From  this  it  is  precipi- 
tated of  a  white  colour,  by  ammonia.  W;th  the  ad- 
dition of  pure  potafli,  the  precipitate  becomes  red. 
By  adding  lime  ^vater  to  the  folution  which  coiitains 
the  polaihj  a  precipitate  is  formed,  which  is  phof- 
phate  of  lime.  By  the  aftion  of  thefe  re-agents,  it 
appears  that  the  iron  in  the  blood  combined  \vith 
phofphoric  acid,  is  in  the  ftate  of  fub-phofphate.  Phof- 
phate  of  iron  is  infoluble  in  water,  but  folub!e  in  the 
aci-.";.  It  is  partially  decompofcd  by  the  alkalies,  . 
which  carry  off  part  of  its  acid,  and  leave  the  remain- 
der with  excefs  of  iron.  Thus  it  is  that  this  fait  is 
preferred  in  the  (late  of  fub-phofphate,  by  means  of  the 
loda  vi-hich  e.\ills  in  the  blood. 

13.  The  method  of  obtaining  fibrina  from  blood 
has  been  already  defcribed.  This  fubilance  may  be 
feparated  by  agitating,  or  llirring  rapidly  uith  a  flick, 
the  blcod  which  has  been  newly  drawn  fiom  the  ani- 
mal. The  fibrina  or  fibrous  matter  being  well  waihcd 
and  dried  on  paper,  lofes  about  two-fifths  of  its  weight, 
and  becomes  hard  and  brittle.  The  mean  proportion 
of  fibrina  in  the  blood  of  man  has  been  eilimated  at 
0.0028.  The  fibrina  is  formed  in  the  blood  as  it 
paiTes  through  the  hmgs,  and  is  depofited  in  the  muf- 
cular  parts  of  animal  bodies,  of  which  it  forms  one 
of  the  principal  conftituents.  When  the  fibrina  is 
feparated  from  the  blood,  the  latter  is  no  longer 
difpofed  to  coagulate  when  It  is  left  at  reft.  A 
flaky  matter  only  is  feparated,  which  appears  on  the 
furface. 

14.  Blood  dried  with  a  moderate  heat,  exhales  a 
quantity  of  water  ^vhich  poiTeffes  a  peculiar  odour, 
owing  to  a  portion  of  animal  matter  ^vhich  it  holds  in 
folution.  If  the  blood  thus  dried  be  diftilled  in  a  re- 
tort a  watery  fluid  pafles  over,  afterwards  carbonic 
acid  gas,  carbonate  of  ammonia,  tvhich  cryllallizes  in 
the  neck  of  the  retort,  a  fluid  oil,  carbonated  hydro- 
gen gas,  and  an  oily  matter  of  the  confiflence  of  but- 
ter. A  green  powder  is  precipitated  from  fulphate  of 
iron  by  the  watery  fluid.  A  portion  of  this  powd«r  is 
foluble  in  muriatic   acid,  and  a  fmall  quantity  of  Pruf- 

-fian  blue  remains  behind,  from  which  it  appears  that 
pruflic  acid  and  an  alkali  are  contained  in  the  v\"atery 
liquor. 

A  quantity  of  dried  blood  amounting  to  9216  grs. 
was  Introduced  into  a  large  crucible,  and  being  gra- 
dually heated,  it  became  at  firft  nearly  fluid  ;  it  then 
fwelled  up,  gave  out  abundance  of  yellowifli-co- 
loured  fetid  fumes,  and  at  lafl:  took  fire,  and  burnt 
with  a  white  flame.  The  flame  and  the  fumes  ceafing 
to  be  emitted,  were  fucceeded  by  a  light,  acrid 
fmokc,  which  had  the  odour  of  pruflic  acid.  WHien 
the  matter  had  been  deprived  of  about  five-nxths  of 
its  iveight,  at  the  end  of  fix  hours  it  melted  again  ;  a 
purple  flame  appeared  on  the  furfece,  'with  the  evo- 
lution of  denfe  acrid  fumes,  which-  being  collefted 
were  found  to  pofliefs  the  properties  of  phofphoric 
acid.     One  hundred  and  eighty-one  grains  of  a  deep 
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black  colour   and    metallic    biilliancy  conflltuted    tlieCoai|ior*nt 
refiduutn.     It  was  attraclcd  by  the  magnet.    From  thefe    ^^'.'*  "' 
obfer^-ations  It  appears  that  the  conflituent  parts  of  the^  ,j,n""c,,5_ 
blood  are  the  follo^vlntJ.  ■ 
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I.  Water. 

6.  Soda. . 

fompofu 

2.  Fibrina. 

7.  Subphofphate  of  iron. 

tion. 

3.  Albumen. 

8.  Muriate  of  foda.     » 

4.  Gelatine. 

9.  Phofphate  of  fcda. 

5.  Hydrofulphuret 

of 

am- 

10.  Pliofphate  of  lime. 

mcnia. 

1 1 .  Benzoic  acid. 

15.    The    conflituent    parts    of  blood    vary    confi-y^^j^j  .( 
dirrably  at  different    periods  of   life,  and    in   different  different 
liatcs  of  the  body.     The  colouring  matter  of  the  blood  periods,- 
of  the  foetus  has  been  found  to  be   darker  and  more  ^'^^ 
copious.     It  contains  no  fibrina  or  phofphoric  acid.  -^ 

t6.  The  blood  of  perfons  labburing  under  inflam- [nflamnii- 
matory  diforders  feems  to  poffefs  different  properties  toty. 
from  that  of  perfons  in  health.  It  then  exliibits,  foon 
after  it  is  drawn  from  the  bodv,  uhat  has  been  called 
by  phvficians  the  l>!/^'!/  coat,  which  is  confidered  to  be- 
the  chara6lcrilHc  of  inflammation.  This  inflammatory 
crull  has  been  found  to  confiit  of  fibrina,  fo  that  the 
ciiior  deprived  of  this  matter,  becomes  foft,  and  is  ?.l- 
moll  cntirelv  foluble  in  water.  The  albumen  of  the 
ferous  part  has  alio  undergone  fome  changes.  It  af- 
fumes  a  milky  appearance  ivhen  mixed  Vi-ith  hot  ^va- 
ter,  and  docs  not  coagulate  when  it  is  heated.  ^^ 

17.   The  ferimi  of  the  blood  of   perfons  labouring  |)jj1j£,;V_ 
under  diabetes,  is  deprived  of  Its  faline  tafte,  has  the 
appearance  of   ivhey,  and    fome\vhat   of   a  faccharine 
tafle. 


II.  Of  Bile. 


^^64 


I .  Bile  is  an  important  fluid  in  the  animal  economy,  importance 
It  feems  to  perform  an  effential  part  in  the  funfcion  :.pd  pro- 
of digeflion.  It  is  fecrcted  from  the  liver,  and  is  ofpenies. 
a  yeUowifli-green  colour,  has  a  Icapy  feel,  a  bitter 
tafle,  and  a  peculiar  odour  ;  but  it  varies  in  colour, 
and  in  fome  other  of  its  properties,  in  different  animals. 
It  varies  alfo  in  its  fpecific  gravity.  It  has  been  eftl- 
mated  at  1.0246.  The  experiments  which  have  been 
made  on  bile  relate  chiefly  to  that  obtained  from  the 
gall-bladder  of  the  ox,  hence  denominated  ox-gall. 
When  bile  is  ftrongly  agitated,  it  forms  a  lather  like 
foap,  and  hence  it  has  been  called  an  animal  foap.  It 
mixes  in  all  proportions  with  water,  to  ivhlch  it  com- 
municates a  yelloiv  colour. 

1.  When  bile  is  expofed  to  a  moderate  heat,  it  be- ^  (C^jgn  ^ j- 
comes  thick,  having  loft  a  great  part  of  its  weight,  heat. 
The  vapour  it  exhales  has  a  peculiar  offenfive  odour, 
A  folid  brown  mafs  is  thus  obtained,  which  has  a  bit- 
ter, ^vith  fomewhat  of  a  Aveetifti  tafte,  becomes  foft 
with  the  heat  of  the  hands,  is  duftile,  attrafls  mcifture 
from  the  air,  and  is  foluble -in  water.  This  fubftance 
eflervefces  flightly  with  acids,  and  acquires  a  perceptible 
odour  of  muflc  or  amber,  when  kept  for  fome  time. 
This  has  been  called  the  cxtraB  of  bile.  When 
this  procefs  is  conducted  in  clofe  veffels,  ivlth  the  heat 
of  a  water  bath,  it  gives  out  a  clear  aqueous  fluid  of  a 
difagreeable  odour,  which  undergoes  no  particular 
change  by  means  of  re-agents,  if  the  diftlUation  has  not 
been  carried  too  far,  or  the  bile  has  not  become  in  fome 
d-cgree  putrid.     If  this   latte»-  circumftance  has  taken 

place, 
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Co«i;  incnt  place,  the  w;itery  prodaft  has  frequently  a  ftrong  odour 
Farts  rt     qJ  muik,  and  becomes  tuibid  on  cooling. 

Sii'iilar.ces        V/hen  this  extraft  of  bile  is  heated  in  a  retort,  it  is 

■ „  .   „i  decompofed  witli  peculiar  appearances.     When  heat  is 

a666       gradually  applied,    a    watery   fluid,    which    is    (lightly 

Billillation.  njudily,  and  of  a  fetid  odour,  pafles  over.  This  rluid 
precipitates  metallic  falts,  and  contains  almoll  always 
fulphurated  hydrogen.  The  matter  in  the  retort  en- 
larges in  \olume,  and  the  fluid  which  then  comes  over 
is  of  a  brown  colour,  extremely  fetid^.and  contains  car- 
bonate and  zoonate  of  ammonia.  Soon  after  an  oil  is 
evolved,  \vliich  is  at  firil  liquid,  and  afterivards  becomes 
of  a  brownilh  colour,  thick,  and  empyreuraatic,  and  of 
a  moil  cfenfive  .  fetid  odour.  At  the  fame  time  car- 
bonate of  ammonia  crylVallizes  on  the  fides  of  the  re- 
ceiver. There  is  then  a  copious  evolution  of  an  elaftic 
fluid,  compofed  of  carbonic  acid,  carbonated  and  iu!- 
phurated  hydrogen  gafes,  holding  in  folution  a  fmall 
portion  of  oil.  The  carbonate  of  ammonia  thus  obtain- 
ed, does  not  amount  to  the  one-eighth  part  of  the  quan- 
tity which  is  extracted  from  the  blood  and  from  the 
bones  of  animals,  from  ^vhich  it  is  fuppofed  that  the 
bile  is  lefs  animalized  than  many  other  animal  lub- 
flances.  There  remains  behind  a  black  fpongy  mals 
of  coal,  .which  is  eafily  burnt.  This  coaly  matter,  by 
expofure  to  the  air,  efflorefces  on  the  furface,  which  is 
found  .to  be  carbonate  of  foda.  When  it  is  ^vell  burnt. 
It  preferves  a  deep  gray  colour  ;  and  there  is  feparated, 
by  means  of  cold  water,  nearly  half  its  weight  of  carbo- 
nate of  foda,  a  little  muriate  of  foda,  phofphate  of  foda, 

"    2667       phofphate  of  lime,  with  fome  traces  of  iron. 

A(5lion  of  3-   Rile  is  decompofed  by  all  the  acids.      A  precipi- 

Ecids,  tate  is  formetl,  which  is  always  of  a  green  colour.     Part 

of  this  precipitate  remains  fufpended  in  the  lolution, 
and  Is  even  diflblvcd  by  agitation.  The  folution  being 
filtered,  leaves  on  the  filter  a  portion  of  coagulated  al- 
bumen. By  evaporatioh  the  liquid  depofits  a  deep 
green  flaky  fubllance  like  pitch,  which  has  confider- 
able  tenacity,  fwells  up  when  put  upon  hot  coals,  readi- 
ly takes  fire,  and  burns  like  refinous  matter.  After 
the  feparation  of  this  matter,  the  liquid  aifords  by  eva- 
poration, a  fait  ^vith  a  bale  of  foda. 

Three  difierent  faline  lubflances  have  been  obtained 
by  the  aftion  of  acids  on  bile ;  the  firft  ^vith  a  bafe  of 
foda,  the  fecond  wWch  cryftallizes  in  (mail  needles  has 
lime  for  its  bafe,  and  the  third  is  a  cryftalline  matter, 
01  a  flightly  fweet  tafte,  which  is  fuppofed  to  be  fimilar 
to  fugar.  Thus  it  appears  that  acids  ad  on  bile  in 
three  ditFerent  ways ;  they  coagulate  the  albumen, 
which  is  precipitated  •,  they  combine  with  the  foda, 
by  feparating  the  oily  matter  which  conllitutcd  the 
faponaceous  part  of  the  bile  ;  and  they  decompofe  the 
phofphoric  falts. 

Concentrated  fulphuric  acid  coagulates  bile  in  the 
form  of  denfe  flakes,  and  communicates  to  it  a  deep 
colour.  Nitric  acid,  after  having  formed  a  precipitate 
of  a  green  colour  in  the  cold,  alTumes  a  golden  yellow 
colour,  vv-hen  it  is  heated  for  a  fu.Ricient  length  of  time. 
It  converts  a  portion  of  bile  into  oxalic  and  prufllc  acids. 
Muriatic  acid  at  firft  produces  a  green  precipitate, 
which  after-vvards  affumes  a  fliade  of  a  reddilli  violet 
colour,  '-fpecially  by  means  of  heat.  Oxyrauriatic  acid 
renders  it  white  and  turbid  like  milk.  It  changes  the 
properties  of  the  difl'erent  coiilUtucnts  of  bile,  and  oc- 
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cafions  a  precipitate  fimilar  to  tliat  matter  which  fre- Co:npontnt 
quently  conftltutes  bilianj  calculi.  Vi.ns  ot   _ 

4.  When  the  precipitate  from  bile  by  means  of  the  c  ,  !1""^ 
acids  IS  treated  with  alcohol,  and  every  thxng  lolublc  , 
in  this  liquid  feparated,  there  remains  a  whitifli  mat-       2668 
ter,  which  is  infullblc,    nearly  infipid,  infolublc,  whe-  Pliol'l>'"U: 
ther  with  cold  or  hot  water,   but  folublc  in  folutions"     ™^" 

of  the  cauftic  fixed  alkalies,  which  burns  on  red-hot 
coals  with  the  odour  of  horn,  and  which  gives  by  ana-  ' 

lyfis,  fimilar  producils,  efpecially  carbonate  of  ammo- 
nia in  confiderable  quantity.  The  coal  which  re- 
mains contains  a  portion  of  phofphate  of  lime.  2669 

5.  The  alkalies  deprive   bile  of  its  bitter  tafte  ;  but  A'J^'o"  of 
they  do  not  coagulate  it.  alkalies.- 

6.  Thus  it  appears  that  the  conftituent  parts  of  bile 
are  the  following. 

Water,  Saccharine  mattes, 

Albumen,  Muriate  of  foda. 

Refill,  Phofphate  of  lime. 

Soda,  Phofphate  of  foda. 

Sulphurated  hydrogen,  Iron. 

7.  Bile,  it  has  been  already  obferved,  performs  anUfcs. 
important  part  in  the  fundlion  of  digeftion.  The  al- 
buminous and  faline  pans  combine  with  the  chyle, 
and  are  conveyed  to  the  blood.  The  refinous  portion 
combines  with  the  excrementitious  part  of  the  chyl^, 
and  is  thrown  out  of  the  body. 

Bile  is  employed  in  the  arts  for  removing  fpots  of 
greaie  and  oil  from  woollen  ftuffs.  It  is  alfo  employ- 
ed as  a  pigment.  It  is  evaporated  and  reduced  to  the 
form  of  extraft,  and  diluted  with  a  little  water,  in 
which  ftatc  it  gives  a  broivn  colour. 

III.  Of  Urine. 

1.  The  properties  of   urine    vary  confiderably,    aor-proi)«it^ 
cording  to  the  coiiftitution  and   health  of    the    body, 

and  the  period  when  it  is  voided  after  taking  food. 
The  urine  of  a  healthy  perfon  is  of  a  light  orange  co- 
lour, and  uniformly  tianfparcnt.  It  has  a  llightly 
aromatic  odour,  in  fome  degree  rclembling  that  of 
violets.  It  has  a  (lightly  acrid,  faline,  bitter  tafte. 
The  fpecific  gravity  varies  froav  J.005  to  I.033. 
The  aromatic  odour,  which  leaves  it  as  it  cools,  is 
fucceeded  by  what  is  called  the  urinous  finell,  which 
latter  is  converted  to  another,  and  fiually,  to  an  alka- 
line odour.  Urine  converts  the  tintture  of  turnlole 
into  a  green  colour,  from  which  it  is  copcluded,  that 
it  contains  an  acid.  g 

2.  By  addino  a  folution  of  ammonia  to  f»»(li  urine,  Pliofplure 
a  precipitate  is  formed  in  the  (late  of  white  powder, of  linic. 
v.hich  is  found  to  be  phofphate  of  lime.     But  if  lime 

water  be  employed  in  place  of  ammonia,  aTnore  copi- 
ous precipitate,  of  phofphate  of  lime,  is  obtained,  (roni 
which  it  is  concluded,  that  the  phofphate  of  lime  is 
held  in  folution  vaih  an  excefs  of  acid.  2673 

3.  A  fmall  portion  of  magnefia  is  alfo  found  mixed    ''"P*"'*'^ 
witri  the  phofpliate  of  lime  which  has  been  precipitated,  jj."''^"*" 
derived  from  phofphate  of  magnefia,    ^vhich  has  been 
decompofed  by  the  alkali  or  lime,  .  it>ix 

4.  The   frotli  which  appears    i\hen  urine  is  evapo- Carbonic 
rated  is    afcribed    to  the  evolution    of   carbonic    acid  acid. 

8^^-  .  .  267? 

5.  Uriue  which  has  been-kept  in  new  caflw,  <^'^po- Cm  bonatu 

'  fitsufiiBje.  ■ 
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^\hich  efnorefce  in  the   air.     Thefe 


2676 
Uiic  acid. 


2677 
Roracic 
acid. 

2678 
Benzoic 

acid. 


«679 
Albumen 
and  gela- 
tine. 


26S0 
(Urea, 


a68i 

ReOii. 


a68i 
Muriate  of 
foda. 


Muriate  of 
potaflt. 


cryftals    have    been  found  to  poflefs  the  properties  of 
carbonate  of  lime. 

6.  A  brick-coloured  precipitate  is  frequently  form- 
ed in  urine  as  it  cools.  This  fubftance  is  uric  acid, 
which  exlrts  in  all  urine,  and  may  be  obtained  by  eva- 
porating frelh  urine,  diflbhing  it  in  pure  alkali,  and 
precipitating  by  means  of  acetic  acid. 

7.  The  urine  of  perfons  labouring  under  intermit- 
ting fevers,  and  fome  other  difeafes,  depofits  a  copious 
lediment  called  the  lateritious  fediment,  which  conlilts 
of  rofacic  acid. 

8.  Benzoic  acid  alfo  exifts  in  urine.  It  is  obtained 
by  evsporating  frelh  urine  to  the  confidence  of  a  fy- 
rup,  and  adding  muriatic  acid.  A  precipitate  is  thus 
formed,  which  is  benzoic  acid.  But  it  may  be  obtained 
by  evaporating  urine  to  drynefs,  feparating  the  faline 
fubftances,  and  applying  heat  to  the  refiduum.  By 
this  procefs  the  benzoic  acid  is  fublimed,  and  cryftal- 
lized  in  the  receiver.  The  quantity  of  benzoic  acid 
is  more  confiderable  in  the  urine  of  horfes  and  cows 
than  in  human  urine. 

9.  Albumen  or  gelatine  has  been  found  in  urine, 
and  is  precipitated  by  means  of  an  infufion  of  tan. 
The  cloud  which  appears  as  urine  cools,  confifts  of 
thefe  fubftances,  which  are  increafed  in  proportion  du- 
ring different  difeafes.  The  urine  of  perfons  labour- 
ing under  dropfy  contains  a  large  quantity  of  albu- 
men ;  and  in  the  urine  of  thofe  perfons  who  are  fub- 
jefl  to  indigeftion,  the  albumen  and  gelatine  are  great- 
ly increafed. 

10.  Urea  is  the  principal  conftituent  of  urine.  The 
method  of  obtaining  it  from  urine  has  been  already 
dcfcribed.  It  is  to  this  fubftance  that  the  taile, 
fmell,  and  peculiar  characters  of  utine  are  owing. 
If  concentrated  nitric  acid  be  poured  upon  urine, 
evaporated  to  the  confiftence  of  iyrup,  cryftals  ap- 
pear, which  are  the  nitrate  of  urea.  The  quantity 
of  urea  fecreted  is  very  different  in  different  circum- 
iiances. 

11.  A  refinous  fubftance  rcfembling  the  refin  of 
bile  has  been  detedled  in  urine,  to  which  its  colour  is 
afcribed.  Urine  evaporated  to  the  confiftence  of  ex- 
traft,  mixed  with  fulphuric  acid  and  diftilled,  gives 
out  this  refinous  matter,  which  is  foluble  in  water  and 
in  alcohol.  When  urea  has  been  feparated  from  urine 
by  evaporation  and  cryftallization,  a  faline  mafs  re- 
mains. If  this  be  diDTolved  in  hot  ivater,  and  fpon- 
taneoufly'  cryftallized  in  a  clofe  vtfTel,  two  kinds  of 
cryftals  ave  depofited.  Thole  at  the  bottom  are  In  the 
form  of  rhomboidal  prifms,  and  confift  of  phofphate  of 
ammonia  mixed  with  a  little  phofphate  of  foda.  The 
cryftals  in  the  upper  part  of  the  vefTel  are  in  the  form 
of  reftangular  tables,  compofed  chiefly  of  phofphate  of 
foda.  Thefe  ^vere  formerly  called  fable  fait  of  urine, 
microcoftnic  fait. 

12.  Muriate  of  foda  was  the  firft  faline  fubftance 
detefted  in  urine.  It  may  be  obtained  by  flowly  eva- 
porating it  to  the  confiffence  of  fyrup.  The  fait  cry- 
llallizes  upon  the  furface,  but  in  this  cafe  the  form  of 
the  cryftal  is  that  of  an  oftahedron,  and  not  the  cube, 
the  ufual  form.  The  caufe  of  this  deviation  is  afcribed 
to  the  urea. 

13.  Muriate   of  potafll    is    alfo    found    .-micing    the 
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crvf^als   which  are  formed  during   the    fvacor.ition  of Con-.T-orent 
urine.  '  I'^^'"  of 

14.  Muriate  of  ammonia  is  one  of  the  falls  ^^li'chq  .^ji 

are    found  in  urine.      The  cryftals  of  this  fait  which  ■    ...^      .1 
are     ufually    oftahedrons,    when    they    are    formed  in       2684 
urbie    affurae  that    of  the  cube,  a   deviation  which  is  Muriate  of 
alfo  afcribed  to  the  aftion  of  the  urea.  '  ^'""^"g"' 

15.  Urine  contains  fulphur,  which  may  be  detefted  Syipi,,,r. 
by  holding  paper   ftained    with    acetate  of   lead  over 

urine  when  it  is  become  putrid.  The  paper  is  black- 
ened, which  is  owing  to  fulphur  exhaled  inth  the  car- 
bonic acid.  Sulphate  of  foda  and  fulphate  of  lime 
have  alio  been  detefted  in  urine. 

16.  No  lefs  than  30  different  fubftances  have  been  „^         , 
detefted  in  urine  by  chemical  analyfis,  the  principal  of  parts, 
ivhich  are  the  foUo^ving. 


Water, 

Phofphoric  acid, 
Phofphate  of  foda, 
Phofphate  of  foda  and 

ammonia, 
Phofphate  of  ammonia, 
Phofphate  of  lime, 
Phofphate  of  magnefia, 
Phofphate  of  magnefia 

and  ammonia. 
Carbonic  acid. 
Carbonate  of  lime. 
Uric  acid. 
Urate  of  ammonia. 


Rofacic  acid. 

Benzoic  acid, 

Benzoate  of  ammonia, 

Gelatine, 

Albumen, 

Urea, 

Refm, 

Muriate  of  potafh, 

Muriate  of  foda. 

Muriate  of  ammonia, 

Sulphur, 

Sulphate  of  lime. 

Sulphate  of  foda. 
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17.  Urine  is  much  difpofed  to  fpontaneous  df  com-putrefac- 
polition.  The  time  when  this  procefs  commences,  tion  of 
and  the  rapidity  of  the  changes  which  take  place,  de-"""'^' 
pend  on  the  quantity  of  the  gelatine  and  albumen. 
When  the  proportion  of  thefe  fubftances  is  confider- 
able, the  dccompofitiun  is  very  rapid.  This  is  owing 
to  the  great  number  of  fubftances,  and  the  united 
force  of  their  attraftions  overcoming  the  cxifting  affini- 
ties of  the  different  compounds  of  ivhich  frelh  urine 
confifts,  and  efpecially  to  the  facility  with  which  urea 
is  decompofed.  This  fubftance  is  converted  during 
putrefaftion  into  ammonia,  carbonic  acid,  and  acetic 
acid.  Hence  the  fmell  of  ammonia  is  always  recog- 
nized while  urine  is  undergoing  thefe  changes.  Part 
of  the  gelatine  is  depofited  in  a  flaky  form  mixed 
ivith  mucilage.  Ammonia  combines  witli  phofphoric 
acid,  and  the  phofphate  of  lime  is  precipitated.  It 
combines  alfo  with  phofphate  of  magnefia,  and  forms 
a  triple  fait.  The  other  acids,  the  uric,  benzoic,  the 
acetic  and  carbonic  acids,  are  all  faturated  with  am- 
monia. The  following  fubftances,  therefore,  are  ob- 
tained from  urine  by  putrefaftion. 

'  Ammonia, 

Phofphate  of  ammonia, 

Phofphate  of  magnefia  and  anunonia. 

Carbonate  of  ammonia, 

Urate  of  ammonia. 

Acetate  of  ammonia, 

Benzoate  of  ammonia, 

Muriate  of  ammonia, 

Muriate  of  foda. 

froduflw 


Component 
Faits  of 
Animal 

Subftances. 


3689 
Urine  of 
infants. 


4690 

After  ta- 
king food. 


2691 
In  warm 
feafons. 


1691 
Kinds  of 
food: 


2693 
Paflioiis. 


2694 

Difcdfcs. 


C     H    E     INI 

Produfts  nearly  fimilar  are  obtained  by  dillillation  of 
urine. 

18.  Such  are  the  properties  of  human  urine  in  its 
healthy  flate  ;  the  changes  to  which  it  is  fubjeift,  and 
the  products  which  are  obtained,  either  by  means  of 
chemical  analylis  or  fpontaneous  decompofition.  But 
the  nature  and  properties  of  urine  vary  confiderably, 
according  to  the  period  of  life,  the  time  it  is  voided  af- 
ter taking  food,  different  feafons  of  the  year,  the 
nature  of  the  food,  the  influence  of  paflions,  and  dif- 
eafe. 

In  the  urine  of  infants,  no  phofphate  of  lime  is 
found.  The  proportion  of  benzoic  acid  is  confider- 
able,  and  the  quantity  of  urea  is  fmall.  There  is  lefs 
acrimony,  odour,  and  colour.  As  the  period  of  life 
advances,  the  faline  matters  increafe,  efpeclally  the 
phofphate  of  lime,  which  is  no  longer  required  for  the 
formation  of  bone. 

The  urine,  which'  is  paiTed  immediately  after  taking 
food,  is  white  and  colourlefs,  and  feems  to  contain 
little  elfe  but  water.  It  is  not  till  feven  or  eight 
hours  after  a  repaft,  that  the  urine  is  completely 
formed . 

Urine  voided  during  the  warmer  feafons  of  the 
year,  or  by  perfons  who  inhabit  hot  climates,  is  high- 
coloured  and  acrid,  which  is  afcribed  to  a  greater  pro- 
portion of  faline  matter  and  urea.  In  winter  alfo  the 
urine  is  red  and  high-coloured,  owing  to  a  greater 
proportion  of  the  earthy  phofphates  and  of  uric  acid, 
which  it  then  contains.  It  is  no  doubt  confiderably  in- 
fluenced by  the  modification  of  the  aftion  of  the  Ikin. 

The  food  frequently  communicates  its  properties  to 
the  urine.  The  odour  of  garlic,  of  refinous  fubftances 
and  fome  aromatlcs,  is  often  perceptible  in  the  urine 
a  few  minutes  after  thefe  fubftances  are  taken  into  the 
llomach,  or  even  only  applied  to  the  (kin.  The  fetid 
odour  of  the  urine  of  thofe  who  have  eaten  afparagus, 
is  well  known.  The  colouring  matters  of  fome  fub- 
ftances are  communicated  to  the  urine  ;  fuch  as  the  red 
colour  of  beet-root,  the  orange -yellow  of  rhubarb,  or 
the  colour  of  madden 

The  paflions  of  the  mind  have  great  influence  on 
the  fecretion  of  urine,  both  in  changing  its  properties, 
and  increafing  its  quantity.  In  thefe  cafes  the  urine  is 
generally  colourlels,  infipid,  and  without  odour. 

But  the  nature  and  properties  of  urine  undergo  ftill 
greater  changes  during  difeafe.  From  thefe  changes 
the  empiric  has  attempted  to  form  prognortics  of  the 
nature,  progrefs,  and  termination  of  difeafes. 

At  the  commencement  of  ievers  and  inflammatory 
diforders,  the  urine  is  high-coloured  and  extremely 
acrid,  fcarcely  becomes  turbid  on  cooling,  and  depofits 
no  fediment.  In  affedlons  of  the  liver,  fuch  as  jaundice, 
it  is  of  a  yellow  orange  colour,  like  faffron,  and  com- 
municates its  colour  to  the  veffels  Into  which  it  is 
received,  or  to  thofe  fubftances  which  are  immerfed 
in  it.  It  is  then  called  bilious  urine.  It  feems  to 
contain  a  portion  of  the  colouring  matter  of  bile.  'To- 
wards the  termination  of  febrile  diforders,  the  quantity 
of  urine  is  increafed,  and  it  depofits,  as  it  cools,  a  cry- 
ftalllne  or  fcaly  matter,  of  the  colour  of  peach  flowers, 
which  is  called  critical  urine.  The  fediment  is  com- 
pofed  of  phofphate  of  lime,  rofacic  and  uric  acids. 
During  nervous  aff'cflions,  as  in  hyileria,  the  urine  is 
perfeftly  limpid   and  colourlefs,  inodorous   and   infipd. 

Vol..  V.  Part  II. 
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It   has  been   obferved,  that  llie  urine  of  gouty  perfons  Component 

contains  a  fmallcr  proportion  of  acid  than   ufual.     At     rarts  ot 
^,  '      ^c  r  \  •  e     Animal 

the    commencement    01    a   paro.xylm,    the   quantity  ot  subftance". 

phofphoric   acid   feems  to  be  diininilhed  •,   but  it  gradu-  ' ^      .> ' 

ally  increafes  towards  the  termination  of  the  fit,  and  Is 
then  in  greater  proportion  than  in  ordinary  health. 
The  urine  of  perfons  labouring  under  rickets,  depofits 
a  great  portion  ot  lime.  The  urine  of  an  infant  who 
died  of  worms,  was  found  on  analyfis  to  contain  oxa- 
late of  lime.  In  fome  cafes  of  diabetes,  the  urine  is 
colourlefs  and  infipid ;  in  others  it  contains  a  great 
proportion  of  faccharine  matter.  .  *o!)J 

19.  The   urine   of    other   animals   exhibits   different     .'^"' 
charadlers   from   that  of  man,   according  to  their  na- 
ture,  the   dlverfity  of  their   organs,   their   food,   man- 
ner of   refpiration,    and   the   medium    in    which    they 
live.  1696 

The  urine  of  the  horfe  has  a  ftrong  peculiar  odour.  The  Iwrfe. 
It  is  turbid  when  voided,  or  foon  after  becomes  mud- 
dy. A  pellicle,  which  is  carbonate  of  lime,  forms 
on  the  furface  when  it  is  expofed  to  the  air.  It 
changes  the  fyrup  of  violets  to  a  green  colour,  effer- 
vefces  with  acids,  and  is  precipitated  by  the  alkaline 
carbonates.  The  urine  of  the  horfe  yield.'-  no  phofpho- 
rus.  The  component  parts  of  the  urine  of  this  animal, 
as  they  have  been  afcertalned  by  Fourcroy  and  Vau' 
quelin,  are  the  following  : 


Carbonate  ot  lime, 

0.0 1 1 

Carbonate  of  foda. 

0.009 

Benzoate  of  foda. 

0.024 

Muriate  of  potafti, 

D.0C9 

Urea, 

0.007 

Water  and  mucilage, 

0.940 

1.000  *  »  Mt'.i.<!i 

The  urine  of  the  cow  poflelTes  nearly  the  fair.p   pro-p.  !\,  ' 
perties  as  that  of  the  horfe.     It  has  a  foapy  feel,  and      2697 
a  ftrong   peculiar   odour.     It  gives  a  green   colour  to  The  cow. 
fyrup  of  violets,  effervefces  with  acids,   but   is   not   al- 
tered by  the  alkaline  carbonates.     When  It  is  expofed 
to   the   air,    fmall  cryftals  form   on    the   furface,     It^ 
component  parts  are, 

Carbonate  of  potafti, 

Sulphate  of  potafti. 

Muriate  of  potalh, 

Benzoic  acid, 

Urea. 

169? 

The  urine  of  the  camel  is  more  diftinguilhed  by  its  jhc  came!, 
odour  than  any  other,  but  it  is  awalogous  to  that 
of  the  cow.  it  is  not  mucilaginous,  and  does  not 
depofit  carbo.iate  of  lime.  The  fpecific  gravity  of 
this  urine  is  greater  than  any  other.  It  produces  a 
flight  change  on  the  infufion  of  violets,  communicating 
a  green  colour.  It  effervefces  with  aoids,  and  fur- 
nllhcs  nitre,  fulphate  and  muriate  of  potafli,  with  the 
addition  of  fulphuric,  wtric,  and  muriatic  acids.  It 
contains 

Carbonate  of  potafti, 
Sulphate  of  potafli. 
Muriate  of  potafli, 
Urea. 


The  urine  of  the  rabbit,    examined  bv 
5  C 
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Component  exhibits  fimilar  charafters  with  thnt  of  the  horfe,  the 
Parts  of    (.„^v.   and  the  cameL     It  becomes  milky,  and  depofits 
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carbonate  of  limi  by  cxpofuie  to  the  air.  It  coh- 
verts  vegetable  blues  to  a  green  colour,  and  efiervef- 
ces  with  acids.     It  contains  the  following  fublfances. 

Carbonate  of  lime. 
Carbonate  of  magnefia, 
Carbonate  of  potafii, 
Sulphate  of  potafh. 
Sulphate  of  lime, 
Muriate  of  potafh, 
Urea, 
Gelatine, 
Sulphur. 

The  urine  of  the  Guinea  pig  is  analogous  in  its  na- 
ture and  properties  to  that  of  the  larger  animals  alrea- 
dy delcribed. 

It  appears  that  the  urine  of  graminivorous  animals 
belonging  to  the  clafs  of  mammalia,  or  which  live  on 
vegetables  in  general,  contains  no  phofphoric  falts,  or 
uric  acid  ;  that  it  is  loaded  ^vith  carbonate  of  lime, 
falts  having  a  bafe  of  potalh,  and  benzoic  acid.  The 
only  fubftance  which  the  urine  of  thefe  animals  poffef- 
fes  in  common  with  human  urine,  is  urea.  The 
urine  of  carnivorous  animals,  of  n-hich  indeed  fcarcely 
any  thing  is  known,  is  fuppofed  to  poffefs  different 
properties  from  that  of  the  animals  jull  mentioned. 
The  llrong  fetid  odour  of  the  urine  of  the  cat  is  well 
known.  Muriate  of  ammonia  has  been  obtained  from 
the  urine  of  this  animal  by  evaporation  ;  but  it  is  fup- 
pofed, from  the  peculiar  odour,  that  it  contains  urea. 

The  urine  of  birds  affords  a  copious  fediment,.  which 
feems  to  be  carbonate  of  lime. 

A  fubllance  which  was  found  in  the  urinary  blad- 
der of  the  turtle  in  the  form  of  parte,  and  which  was 
examined  by  Vauquelin,  was  compofed  of 

Muriate  of  foda, 
,         Phofphate  of  lime. 
Animal  matter, 
Uric  acid. 

IV.  Of  Milk. 

1.  Milk,  which  is  fecreted  in  particular  organs  by 
the  females  of  viviparous  quadrupeds  and  cetaceous 
fiihes,  included  under  the  clafs  mammalia,  and  deigned 
for  the  nourifhment  of  the  offspring,  is  a  white  opaque 
fluid,  varying  in  its  properties,  according  to  the  different 
fpecies  of  animals,  and  the  nature  of  their  food.  The 
milk  of  the  cow,  which  is  moft  eafdy  and  mofl  abund- 
antly procured,  has  been  chittly  the  fubjeft  of  chemical 
invelligation.  To  It,  therefore,  the  following  obferva- 
tions  are  chiefly  applied. 

2.  Milk  is  dirtinguilhed  by  an  agreeable  fweet  tafte, 
and  a  peculiar  fmell.  But  thefe  properties  belong  to 
it  only  when  it  is  jufl  feparated  from  the  co^v,  for  in 
the  courfe  of  a  few  hours  they  are  confiderably  differ- 
ent. The  fpecific  gravity  varies  at  different  periods. 
It  is  greater  than  that  of  water,  and  has  been  found 
to  amount  to  1.0324.  The  boiling  and  the  freezing 
points  of  milk  are  alfo  variable. 

3.  If  milk  be  left  at  refl  for  fome  time,  it  feparates 
into  two  parts  ;  an  unftuous  matter,  which  floats  on 
the  iijrface,  called  cream,  and  a  denfer  fluid  which  ftjll 


retains  many  of   the  properties  of  milk.     The  quan- Compsnent 
tity  of  cream  obtained  from  milk,  and  the  time  it  re-     ^'^^y^  °' 
quires  to  feparate,  vary  according  to  the  nature  of  the5j^[,jj™*gj_ 
roilk  and  the  temperature.  ■ 

4.  Cream  thus  obtained  is  of  a  yellow  colour,  and      1708 
acquires  a  greater  confiftence   by  being  cxpofed  to  the ''*  P'^''P='* 
air.     It  is  lighter  than  water,    has    an  unctuous  feel,'  '^^' 
and    becomes    rancid  like  oils,    by  keeping.      When 
it  is  boiled,  a  fmall  portion  of  oil  appears  on  the  fur- 
face.       Cream    is    not  foluble    in    alcohol    or  in  oils. 
When  cream  is  agitated  for  a  longer  or  fliorter  time, 
according  to  the  temperature    to  which  the  milk  has 
been    expofed    during  its  feparation,    and    perhaps    to 
fome    circumflances    which    have  not  yet  been  obfer- 
ved,    it  feparates  into  two  parts;    one,    which    has   a 
folid  confilfence,  is  butter,   and  another  which  remains 


fluid. 


1709 


5.  Butter  is  of  a  yellow  colour,  and  has  all  the  pro-  Butter. 
perties  of  an  oil,  combined  with  a  portion  of  the   curd 

and  ferum  of  the  milk.  It  melts  at  the  temperature  of 
^^1  and  mixes  readily  with  other  oily  matters.  When 
butter  is  kept  for  fome  time,  it  is  decompofed  ;  it  be- 
comes rancid,  which  is  afcribed  to  the  whey  and  the 
curd  with  which  it  is  combined  ;  for  when  thefe  fub- 
flances  are  previoufly  feparated,  it  may  be  preferved 
fweet  much  longer.  Butter  yields  by  diflillation  wa- 
ter, an  acid  liquid,  an  oily  fubftance,  which  is  at  firft 
fluid,  but  becomes  afterwards  concrete.  A  fmall  por- 
tion of  carbonaceous  matter  remains  behind.  2710 

6.  When  frelh  cream,  or  the  whole  of  the  milk  frefh  Chin.ges  in 
drawn  from  the  cow,   is  churned,  it  requires  the  procefs^''^  procefs 
to  be  continued   a  much    longer   time  than  when  the  °' ""  '"^ 
cream  or  milk  is  left  to   repofe,  as  is  ufually  the  cafe, 

till  it  has  acquired  a  flightly  acid  tafte.  But  when 
cream,  which  has  become  four,  is  churned,  the  butter 
feparated  has  no  acid  properties,  and  the  milk  which 
remains  is  even  lefs  four  than  the  cream  previous  to 
the  commencement  of  the  procefs.  An  acid,  therefore, 
has  been  evolved,  and  this  acid  is  fuppofed  to  be  the 
carbonic.  When  frefh  cream  or  frelh  milk  is  fubjeft- 
ed  to  this  procefs,  in  which  the  acid  has  not  been  form- 
ed, it  requires  greater  agitation  to  complete  this  pre- 
vioas  part  of  the  change  which  the  cream  or  milk  muft 
undergo,  before  the  feparation  of  the  oily  part  or  the 
butter.  The  milk  which  remains  after  the  butter  has 
been  feparated,  or,  as  it  is  called,  the  butter-milk,  has 
all  the  properties  of  milk  from  which  the  cream  has 
been  feparated.  i-jix 

7.  The  milk  which  remains  after  the  feparation  ofCcagula- 
the  cream,  may  be  coagulated  by  the  addition  of  fe-'*^"*" 
veral  fubftances,  particularly  by  the  addition  of  rennet, 
which  is  in  moft  common  ufe,  and  which  is  prepared 

by  digelb'ng  the  inner  coat  of  the  ftomach  of  young 
animals,  efpecially  that  of  the  calf.  This  coagulum 
feparates  into  two  parts,  the  curd  and  the  ferum  or 
whey.  ,  _        1718 

Curd  is  a  white  folid  fubftance,   and  fomewhat  brit-Curd. 
tie,  when  the  whole  of  the  whey  is  exprefled.     It  is 
foluble    in    acids,    but    it    is   neceffary  that  the  mine- 
ral acids  be  greatly  diluted,   and  the  vegetable  acids 
concentrated.  4713 

Cheefe    is    prepared    from  curd,    by  feparating  the  Checfe. 
ivhey  by  expreflion.     The  quality  of  the  cheefe  depends 
upon    the   quantity   of  cream   which   remains   in   the 
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nillk.     Tlie  bcfl  cheefe  ij  obtained  by  coagulating  the 
milk  at  the  temperature  of  about   1 00°,  and  e.vpreiring 
the  ^vhey  flowly  and  gradually,  without  breaking  do^vii 
; the  curd. 

If  milk  be  not  too  much  diluted  with  water,  it  may 
be  coagulated  by  a  great  niMnber  of  diftercnt  fub- 
ftances.  Among  this  number  are  acids,  alcohol, 
neutral  falts,  gum  arable,  and  fugar. 

8.  Whey  e.Kprefled  from  coagulated  milk  is  of  a 
yellowilh  green  colour,  •  and  has  an  agieeable  fweet 
tafle.  If  it  is  boiled,  a  quantity  of  curd  feparates, 
and  after  being  left  at  reft  for  fome  time,  the  whole 
of  it  is  precipitated,  and  the  liquid  remains  tranfparent 
and  colourlefs.  By  (low  evaporation  it  depofits  >vhite- 
coloured  cryllals  of  fugar  of  milk,  with  forae  muriate 
of  potalb,  muriate  of  foda,  and  a  little  phofphate  of  lime. 
The  liquid  which  remains  after  the  feparation  of  the 
falts,  is  converted,  by  cooling,  into  a  gelatinous  fub- 
ftance.  If  \vhey  be  kept  for  fome  time,  it  becomes 
four,  by  the  formation  of  an  acid,  which  is  laftic 
acid.  It  is  to  this  acid  that  the  fpontaneous  coagula- 
tion of  milk,  after  it  remains  at  reft  for  fome  time,  is 
owing. 

9.  If  milk,  after  it  has  become  four,  be  kept  in  a 
proper  temperature,  it  feiments,  emitting  carbonic  acid 
gas,  and  exhibiting  the  other  phenomena  of  fermenta- 
tion. A  vinous  nitoxicating  liquor  is  thus  prepared, 
which  has  been  long  kno\vn  among  the  Tartars,  and 
called  by  them  iourni/s.  They  prepare  it  from  the 
milk  of  the  mare. 

10.  Milk  is  fufceptible  of  the  acetous  fermentation. 
If  about  fix  fpoonfuls  of  alcohol  be  added  to  eight 
pints  of  milk,  and  the  liquid  be  excluded  from  the 
air,  vinegar  ^vill  be  formed  in  four  or  five  weeks.  Al- 
though the  air  is  to  be  excluded,  yet  the  carbonic  acid 
gas  muft  be  alloived  to  efcape  as  it  is  difengaged. 

By  the  diftillation  of  milk  with  the  heat  of  a  water- 
bath,  water  paffes  over,  after  which  the  milk  coagulates, 
and  an  oily  ytUowilli  white  fubftance  remains  behind, 
which,  by  increafmg  the  heat,  yields  a  tranfparent  li- 
quid, a  fluid  oil,  ammonia,  an  acid,  a  thick  black  oil, 
and  in  the  end  carbonated  hydrogen  gas.  The  coaly 
matter  in  the  retort  contains  potafli,  muriate  of  pot- 
afti,  phofphate  of  lime,  and  fometimes  muriate  of  foda, 
with  a  fmall  portion  of  magnefia  and  iron. 

The  conftltuent  parts  which  enter  into  the  compo- 
fition  of  milk,  are  the  following  : 

I.  Water,  6.  Muriate  of  foda, 

2.011,  7.  Muriate  of  potalb, 

3.  Curd,  8.  Phofphate  of  liihe, 

4.  Gelatine,  9.  Sulphur. 

5.  Sugar  of  milk, 

1 1 .  Although  the  milk  of  different  animals  be  com- 
pofed  nearly  of  the  fame  fubftances,  the  proportions 
vary  fo  much,  as  to  give  them  very  different  properties. 

The  follo^ving  art-  the  refults  of  the  inveftigations  of 
Deyeux  and  Parmentier  with  ret^ard  to  the  properties 
of  the  component  parts  of  the  milk  of  differKit  animals 
compared  together. 

A.  Every  kind  of  milk  when  left  at  reft,  produces 
cream  on  the  furface,  but  it  is  different  in  the  milk  of 
different  animals. 

a.  In  the  milk  of  the  cow  it  is  copious,  thick,  and  of 
a  yelloTy  colour. 
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/'.  In  women's  milk  it  Is  more  liquid,  white,  and  inCompoacut 
fmall  quantity.  **•"■."  "^^ 

c.  In  goats  milk  it  is  more  abundant  than  in  that  of  ^jji^n^p^gj^ 
the  cow,  thicker  and  whiter.  ' 

</.  In  eivcs  milk  it  is  nearly  as  abundant,  and  of  the 
fame  colour  as  that  of  the  cow,  but  has  a  peculiar  tafte. 

e.  In  affes  milk  it  is  thick,  Icfs  abundant,  and  in  a^ 
great  meafure  refembles  that  of  women's  milk. 

y.  In  mares  milk  it  is  very  fluid,  and  fimilar  In  co- 
lour and  confiftence  to  good  cows  milk  before  the  cream 
appears  on  the  furface. 

B.  Butter  obtained  from  the  milk  of  different  ani- 
mals, has  the  following  comparative  properties.  2710 

n.  That  of  the  cow  is  fometimes  of  a  deep  yellow,  Butter, 
fometimes  pale  or  white,  and  has  always  a  confiderable 
confillency. 

b.  It  is  difBcult  to  feparate  the  butter  from  the  cream 
of  women's  milk.  It  is  in  fmall  quantity,  inlipid,  and 
of  a  pale  yellow.  It  has  been  erroncoully  fuppofed 
that  no  butter  could  be  obtained  from  this  milk. 

c.  The  butter  of  affes  milk  Is  aluays  very  white, 
foft,  and  readily  difpofed  to  become  rancid. 

</.  The  butter  from  goats  milk  is  eaCly  feparatcd 
from  the  cream.  It  is  abundant,  ahvays  white,  foft, 
and  difpofed  to  become  rancid. 

<°.  The  butter  from  ewes  milk  Is  of  a  yellow  colour, 
foft,  and  foon  becomes  rancid. 

J".  The  butter  of  mares  milk  is  difHcult  to  be  ob- 
tained and  In  ilnall  quantity.  It  has  little  Confiftence, 
and  Is  readily  decompoied. 

C.  The  curd  of  milk  varies  In  different  animals.  Curd 

a.  That  from  the  milk  of  the  cow  is  bulky,  tremu- 
lous, and  retains  a  great  deal  of  the  ferum. 

b.  That  from  women's  milk  Is  In  fmall  quantity, 
little  coherent,  has  an  unftuous  feel,  and  retains  but  a 
fmall  portion  of  the  whey. 

c.  The  curd  of  affes  milk  is  fimilar  to  the  former, 
but  without  being  unftuous. 

i/.  Curd  from  the  milk  of  the  gcat  Is  In  great  pro- 
portion, of  a  firmer  conflltcnce  than  that  of  the  cow, 
and  retains  lefs  whey. 

e.  Curd  from  ewes  milk  is  fat,  vifcid,  and  communi- 
cates a  foft  pafte  to  cheefe. 

y.  The  curd  from  mares  milk  Is  In  very  fmall  quan- 
titv,  and  fimilar  to  that  from  women's  milk.  . 

D.  The  ferum  or  \vhey  conftitutes  a  very  great  pro-WTiev. 
portion  of  the   milk,  and  exhibits    the   following  va- 
rieties. 

a.  Whey  from  the  milk  of  the  cow  is  of  a  greenifli- 
yellow  colour,  a  Aveet  tafte,  and  contains  fugar  of  milk 
and  neutral  falts. 

b.  The  whey  from  women's  milk  has  little  colour, 
but  has  a  very  fweet  tafte,  containing  a  confiderable 
proportion  of  faccharine  matter. 

c.  The  whey  of  affes  milk  Is  colourlefs,  and  contains 
lefs  falts  and  more  fugai"  than  that  of  the  cow. 

//.  Whey  of  the  goat  is  of  a  flight  yellow  colour, 
and  contains  very  little  fugar  and  fallne  matter.  The 
latter  confifts  almoft  entirely  of  muriate  of  lime. 

e.  The  \vhey  of  e\ves  milk  is  always  colourlefs,  and 
contains  the  fmalleft  quantity  of  fugar,  and  but  a  fmall 
portion  of  muriate  and  phofphate  of  lime. 

y.  The  wliey  of  mares  milk  has  little  colour,  and 
contains  a  great  proportion  of  faccharine  matter,  and  of 
faline  fubftances*.  '  J'c^rcny. 

5C3  ofv,"''*^^- 


756 

Component 
Parts  of 
Animal 

Subftances. 


2733 
Properties. 

2714 
Combines 
With  oxy- 
£<:n. 


27*5 
Artwjn  of 
2. ids,  &c. 


2716 
Uirtillatioii 


C     n     E     M    I     S    T     R     V 


1717 

<";onjpofi- 
tion. 


2728 
Sahva  of 
the  hone. 


2719 
Pancreatic 
juice. 


2730 
Parts  of 
the  eye. 

*  Phil. 
7ranf. 

I  hoi. 
a73J 

■EyC:  rl 

thecp. 


V.   OfSaUva. 

T.  The  faliva  which  is  fecreted  by  peculiar  glands, 
and  which  flows  into  the  mouth,  is  a  clear,  viftid  fluid, 
without  tafte  or  fmcll.  Its  fpecific  gravity  varies  from 
1. 01 67  to  1.080.  It  has  generally  a  frothy  appearance, 
Leing  mixed  with  a  quantity  of  air. 

2.  Saliva  has  a  flrong  attraftion  for  o.xygen,  which 
by  trituration  it  communicates  to  fomc  metallic  fub- 
flances,  as  mercury,  gold,  and  filver.  When  faliva 
is  boiled  in  water,  albumen  is  precipitated,  and  when 
it  is  flowly  evaporated,  muriate  of  foda  is  obtained. 
A  vegetable  gluten  remains  behind,  which  bums 
with  the  odour  of  pruffic  acid. 

3.  Saliva  becomes  thick  by  the  aftion  of  acids. 
Oxalic  acid  precipitates  lime.  Saliva  is  alfo  infpiffated 
by  alcohol.  It  is  decompofed  by  the  alkalies ;  and  the 
nitrates  of  lead,  of  mercury,  and  of  filver,  precipitate 
muriatic  and  phofphoric  acids. 

4.  By  diftillation  in  a  retort,  it  froths  up,  affords 
near  four-fifths  of  its  quantity  of  water  nearly  pure,  a 
little  carbonate  of  ammonia,  fome  oil,  and  an  acid. 
What  remains  behind  confirts  of  muriate  of  foda,  phof- 
phatc  of  foda  and  of  lime.  The  conltituent  parts  of 
faliva  are  the  following. 


5.  Phofphate  of  foda. 

6.  Phofphate  of  lime. 

7.  Phofphate  of  ammonia. 


1.  Water. 

2.  Mucilage. 

3.  Albumen. 

4.  Muriate  of  foda. 

(,.  The  faliva  of  the  horfe  is  of  a  greenifh  yellow 
colour,  a  difagreeable  fmell,  a  faline  talle,  and  foapy 
feel.  It  is  coagulated  by  the  acids,  alcohol,  and  boil- 
ing water.  A  black  earthy  refiduum  remains  after 
Ijpontaneous  evaporation.  By  diftillation  it  yields  an 
inlipid  watery  liqiud,  carbonate  of  ammonia,  carbonated 
liydrogen  and  carbonic  acid  gafes,  and  a  black  empy- 
rcumatic  oil. 

6.  The  pancreatic  juice,  it  is  fuppofed,  poffeffes  pro- 
perties analogous  to  thofe  of  faliva,  and  is  deftined  for 
fimilar  purpofes,  namely,  to  contribute  to  the  folution 
of  alimentary  fubftances,  and  to  their  converfion  into 
chyme  j  but  very  little  is  known  of  its  nature  and 
ufes. 

VI.  Of  the  Humours  of  the  Eye. 

1.  The  eye  is  compofed  of  three  fubftances  xvhich 
in  anatomy  have  received  the  name  of  humours.  Thefe 
are  the  aqueous,  the  vitreous,  and  the  cryftalline 
humours  or  lens.  The  following  obfervations  are  from 
Mr  Chenevix's  experiments  on  this  fubjeft  *. 

2.  The  aqueous  humour  of  the  eye  of  the  (heep  is  tranf- 
parent  like  water,  and  has  fcarcely  any  tafte  or  fmell. 
The  fpecific  gravity  Is  I.0090.  It  evaporates  flowly 
when  e.xpofed  to  the  air  ;  a  coagulum  is  foimed  by 
boiling.  When  100  parts  are  evaporated  to  drynefs, 
eight  parts  remain  behind.  None  of  the  metallic  falts 
produce  any  precipitate  except  nitrate  of  filver,  which 
throws  down  the  muriate  of  filver.  Tan  alfo  produces 
a  precipitate  in  the  aqueous  humour.  The  component 
parts,  therefore,  of  this  fubftance,  are  albumen,  gelatine, 
and  muiiatic  acid,  or  rather  muriate  of  foda,  as  the 
acid  is  in  combination  with  fc^'a.  The  vitreous  humour 
exhibited  the  lame  properties. 


3.  The  cryftalline  lens  of  the  (heep  is  folid,    com-  Component 
poled  of  concentric  coats,  and  tranfparent.     The  fpe-     ^"}^  of 
cific  gravity  is   i.i.     It    has  fcarcely  any  tafte  xvhen  ^ '^JJ""^^ 
it  is  frelh.     It  is  foluble  in  water,  and  the  folution  is 
coagulated  by  heat.     Tan  produces  a  copious  precipi- 
tate,   both    before    and    after   coagulation.     Its   com- 
ponent parts  are,  therefore,  albumen  and  gelatine,  wdth 

water.  ^y^i 

4.  The  human  eye  was  found  to  be    compofed    ofHuinan 
the  fame  fubftances.     The  fpecific  gravity  of  the  aque-*/*- 
ous  and  vitreous  humours  is  i  .0053  j  of  the  cryftalline 
lens,    1.0790.      The  fpecific  gravity  of    the    aqueous 

and  vitreous  humours  of  the  eye  of  the  ox  is  i  .008  ; 
the  cryftalline  lens  1.0765.  The  compofitlon  is  the 
fame  as  that  of  the  (heep. 


VII.  Of  Tears  and  Mucus. 
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1.  The  tears  are  fecreted  by  the  lachrymal  gland.  Properties, 
for  the  purpofe  of  lubricating  the  eye.  This  liquid  is 
tranfparent  and  colourlefs,  has  no  perceptible  linell, 
but  a  faline  tafte.  It  communicates  to  vegetable  blues 
a  permanent  green  colour.  When  it  is  evaporated 
nearly  to  drynefs,  cubic  cryftals  are  formed,  which 
are  muriate  of  foda.  Soda  is  in  excefs,  becaufe  vege- 
table blues  are  converted  by  It  to  a  green  colour.  A 
portion  of  mucilaginous  matter,  which  becomes  yellcrtr 
as  it  dries,  remains  after  the  evaporatiotu  This  liquid 
is  foluble  in  water  and  in  alkalies.  Alcohol  produces 
a  white  flaky  precipitate,  and  when  it  is  evaporated 
muriate  of  foda  and  foda  remain  behind.  By  burning 
the  refiduum,  fome  traces  of  phofphate  of  lime  and  of 
foda  are  detefted.  The  component  parts  of  tears,  are, 
therefore, 


Water, 

Mucilage, 

Soda, 


Muriate  of  foda, 
Phofphate  of  lime, 
Phofphate  of  foda. 
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The  mucilage  of  tears  abforbs  oxygen  from  the  at- 
mofphere,  and  becomes  thick,  vifcid,  and  of  a  yellow 
colour.  It  is  then  infoluble  in  water.  Oxymuriatic 
acid  produces  a  fimilar  effeft.  It  is  converted  into 
muriatic  acid,  fo  that  it  has  been  deprived  of  its  oxy- 
gen- 4735 

2.  The  mucus  of  the  nofe  confifts  of  the  fame  fub-  Mucot. 

ftances  as  the  tears  j  but  being  more  expofed  to  the 
air,  it  acquires  a  greater  degree  of  vifcidity  from  the 
mucilage  abforbing  oxygen. 


VIII.  Of  the  Wax  of  the  Ear. 
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1.  The  wax  of  the  ear,  or  cerumen,  is  a  liquid  fecreted  Properties, 
by  glands,  which  are  fituated  in   the  internal  ear.     It 

Is  of  a  vifcid  yellow  colour,  and  becomes  concrete  by 
expofiu-e  to  the  air.  The  tafte  is  bitter  ;  it  melts  with 
a  moderate  heat,  gives  out  an  aromatic  fmell,  and 
ftains  paper  like  oil.  When  thrown  upon  burning 
coals,  it  gives  out  a  white  fmoke,  melts,  fwells,  be- 
comes dark-coloured,  and  gives  out  the  odour  of  am- 
monia. A  light  coaly  matter  remains  behind.  It 
forms  a  kind  of  emulfion  by  agitation  with  water.  itj 

2.  Alcohol  diffolves   a  portion  of  cerumen  •,  the  un-  ^flion  01 
diflblved  part  exhibits  the  properties  of  albimien  mixed  alcohol, 
with  oil.  By  evaporating  the  alcohol,  an  oiange-colour- 

td  refiduum,  fimilar  to  turpentine,  is  left  behind.  It  has 
the  properties  of  refin  of  bile.     This  matter  is  alfo  fo- 
luble 
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CoiDporcnt  fable  ill  ether.      By  burning  the  albumen  of  the  ceru- 
Parts  ot    jnen,  fonie  traces  of  foda  and  phofphate  of  lime  are  de- 
-  un'^res  ^^'^^'^-     'i^^  component  parts  of  cerumen  arc, 

Albumen, 

Reiin, 

Colouring  matter. 

Soda, 

Phoiphate  of  lime. 

IX.  Of  Synovia. 

r.  The  liquid  fecreted  within  the  caplular  liga- 
ments of  the  joints,  to  facilitate  motion  by  lubricating 
thefe  parts,  is  called  fytiovia.  The  fynovia  of  the  ox 
is  3  \'ifcid,  fcmitranfparent  Huid,  of  a  grceullh-white 
colour,  wliich  foon  acquires  the  conliftence  of  jelly,  and 
not  long  after  becomes  again  fluid,  depofiting  a  fila- 
mentous matter. 

2.  Synovia  mixes  with  water,  and  renders  it  vlfcid. 
When  this  mixture  is  boiled,  it  becomes  milky,  and 
fome  pellicles  are  depofited  on  the  fides  of  the  veffel. 
Alcohol  produces  a  precipitate  ivhen  added  to  fynovia. 
This  precipitate  is  albumen.  After  this  matter  is  fe- 
parated,  the  liquid  ftill  remains  vifcid ;  but  if  acetic 
acid  be  added,  the  vifcidity  difappears,  and  it  becomes 
tranfparcnt,  depofiting  a  white  filamentous  fubftance, 
which  refembles  vegetable  gluten.  It  is  foluble  in 
cold  water,  and  in  concentrated  acids  and  pure  alka- 
lies. This  fibrous  matter  is  precipitated  by  acids  and 
alcohol  in  flakes. 

3.  The  concentrated  mineral  acids  produce  a  flaky 
precipitate,  which  is  foon  rediffblved  ;  but  the  vifci- 
dity of"  the  liquid  is  not  deftroyed  till  they  are  fo 
much  diluted  with  ivater,  that  the  acid  tafte  is  only 
perceptible. 

4.  WTien  fynovia  is  expofed  to  dry  air,  it  evapo- 
rates, and  cubic  cryftals  remain  in  the  refiduum  with 
a  white  faline  efllorefcence.  The  firft  are  muriate  of 
foda,  and  the  latter  carbonate  of  foda.  This  fubllance 
foon  becomes  putrid,  giving  out  ammonia  during  its 
decompofition.  By  diftillation  in  a  retort,  it  j-ields 
water,  which  foon  becomes  putrid  ;  water  containing 
a  portion  of  ammonia,  and  an  empyreumatic  oil,  with 
carbonate  of  ammonia  ;  by  wafliing  the  refiduum,  mu- 
riate and  carbonate  of  foda  may  be  obtained.  A 
fmall  portion  of  phofphate  of  lime  is  found  in  the 
coaly  matter.  The  conftituent  parts  of  fynovia  arc 
the  following  : 

Fibrous  matter        1 1.86 
Albumen  4.?  2 

Muriate  of  foda         1.75 
Soda  00.71 

Phofphate  of  lime  00.70 
Water  80.46 


2741 

Acids. 


1741 
Salt'-  lepa. 
rated. 


•  Annul,  dc 
dim.  xiv. 

=  744 
Properties. 


lOO.OO' 


X.  Of  Semen. 

1.  Semen  is  fecreted  in  the  teftes  of  male  unimals  :  but 
when  it  u  cjeded  it  is  compofcd  of  two  fubllanoes  ;  the 
one  is  fluid  and  milkv,  and  the  other  of  a  thick  mucila- 
ginous confiftencc,  in  which  appear  a  great  number 
of  white  filky  filaments,  efpecially  if  it  be  agitated  in 
cold  water.     It  has  a  difcgreeabic  odouT.  and  an  acrid 
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irritating   tartc.      The  fpccihc    j;T.i,-iiy  varies  coi.l'iucr- -C'mponeBt 

ablv,  but  is  aUvavs  rrcater  than  that  of  water.     When     ''»'•' °| 
•     -iij-'  •    e     -L  J  •-!.       Amm»l 

it  IS  rubbed  in  a  mortar,  it  troths  up,  and  acquires  t"^  SuhHiinCfs 

conllllcnce  of  pomatum  from  the  air  with  ^vl)^lh  it  ^  1 
mixes.  It  converts  the  flowers  of  m.illow  a.id  of  vio- 
lets to  a  green  colour,  and  it  precipitates  the  calcare- 
ous and  metallic  filts  j  which  (licws,  tl'.at  it  contains  an 
uncombined  alkali.  The  thick  part  of  the  fcmcn  as 
it  cools,  becomes  tranfjiarcnt,  and  nflumcs  a  greater  de- 
gree of  confiftence  ;  but  it  afterwards  becomes  entire-  • 
ly  liquid,  even  without- abforbing  moillure  from  the 
air.  This  change  takes  place  in  about  twenty  minutes 
from  the  time  of  its  emilllon. 

2.  If  femen  be  expofed  to  the  air  after  it  has  become  v  Oiqh  of 
liquid  at  the  temperature  of  60",  it  becomes  covered  air.'- 
with  a  tranfparent  pellicle,  and  at  the  end  of  three  or 

four  days  depofits  fine  tranfparent  cryftals  of  a  line 
in  length,  crofling  each  other  like  radii  from  a 
center.  When  they  are  magnified,  they  appear  to  be 
four-fided  prifms  terminated  by  long  four-fidcd  pyra- 
mids, when  femen  is  expofed  to  a  warm  air,  in  con- 
fiderable  quantity,  it  is  decompofed  ;  it  afl'umcs  the 
colour  of  the  yolk  of  egg,  and  becomes  acid,  either 
by  abforbing  the  oxygen  from  the  atmofphcrc,  or  by 
a  different  combination  and  arrangement  of  its  owa 
conftituent  principles.  It  then  emits  the  odour  of 
putrid  fifli,  and  is-covered  with  the  hyjfus  fi/ttica.  ^.^^g 

3.  Heat  accelerates  the  liquefai^^ion  of  femen;  and  of  lieu: 
when    it    has  undergone  this  change  it    is  no   longer 
fufceptible  of   coagulation.     It  is  decompofed   by  the 
application   of  ftrong  heat.     Water  is  firll  feparated  ; 

it  then  blackens,  fwclls  up,  and  emits  yellow  fumes, 
hanng  an  cmpyrcumatlc,  ammoniacal  odour.  A  light 
coal    remains    behind,  which    burns    rtaJIly   to  white 

^"^^^-  .  ...  2747  ■ 

4.  Before  it  has  become  fluid,  femen  is  not  foluble  Of  waicr. 

in  water  either'cold  or  hot.  To  the  latter  it  commu- 
nicates an  opal  colour.  But  in  the  fluid  ftate  it  com- 
bines readily  \vith  either  hot  or  cold  water,  trom  which 
it  is  feparated  by  alcohol  or  oxymuriatic  acid  in  the 
form  of  white  flakes.  The  alkalies  promote  the  folu- 
tion  of  femen  in  water.  7748 

5.  No  ammonia  i.s  difcngaged  from  frefli  femen  by  Of  lime, 
means  of  quicklime ;  but  \vhen    it    has  been  cxpoled 

for  fome  time  to  a  warm  and  moift  air,  it  is  feparated 
in  great  abundance,  fo  that  ammonia  is  formed  during 
lis  expofure  to  l!ic  air.  jy^^ 

6.  The  acids  readily  diflblve  fcmcn,  and  this  folution  Acids, 
is  not  decompofed  by  the  alkalies ;  nor  indeed  is  the 
alkaline  folution  of   femen  decompoied    by  the  acids. 
Wine,  cyder,  and  urine  alfo  dilfolvc  femen,  but  it  is 

in  confequcnce  of  the  acid  whicli  is  combined  with 
thefe  liquids.  Water  acidulated  with  fulphuric  acid 
acquires  the  fame  property.  Oxymuriatic  acid  coagu- 
lates femen  in  white  flakes  which  are  infoluble  in  wa- 
ter and  in  acids.  The  fame  acid  produces  the  coagu- 
lation of  fluid  femen.  This  is  ouing  to  the  abforption 
of  oxygen  derived  from  the  acid  which  is  converted 
into  muriatic  acid.  2^,;.-> 

7.  Barytic  falts  arc  not  decompofed  by  the  feimnal Salts. 
fluid  whicii  has  been  liquefied  in  a  clofe  vcffcl ;  but 
when  it  has  undergone  this  change  in  the  open  air, 
laomboidal  cryftals  arc  formed  with  the  addition  of 
thefe  falts.  'ihe  calcareous  and  metallic  falts  are  dc- 
coxfofcd  bv  femen  in  both  conditions.     From  thefe 

fsftii 
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I'arts  of 
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Siib:';iiict-s. 

Semen  con 
tains  pliof- 
pliate  of 
June. 


Aai  loda. 
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fafts  It  appears  that  femen  contain?  an  uncombined  al- 
kali, which  has  not  the  property  of  decompofing  the 
barytic  falts  till  it  has  combined  with  the  carbonic  acid 
from  the  atmofphere. 

8.  .The  cry flals  which  form  in  femen  by  fpontane- 
ous  evaporation  in  the  open  air,  and  which  are  en- 
tangled in  the  vifcid  matter,  may  be  feparated  by  add- 
ing water.  Thefe  cryftals  have  neither  fniell  nor  tafte. 
They  melt  under  the  blow-pipe  into  a  white  opake 
globule  which  is  furrounded  with  a  yellowifli  flame. 
This  fait  is  ijifoluble  in  water,  and  is  not  acted  on  by 
the  alkalies  •,  but  is  folnble  in  the  mineral  acids  with- 
out effervefcence,  from  which  folutions,  lime  water, 
the  alkalies,  and  oxalic  acid,  throw  down  a  precipitate. 
Alcohol  added  to  the  concentrated  muriatic  folution 
of  this  fubllance,  dllTolves  part  of  it,  which  exhibits  all 
the  charafters  of  muriate  of  lime  ;  and  there  remains 
another  fubflance  which  melts  under  the  blow-pipe  in- 
to a  green  tranfparent  glafs  foluble  In  water,  which 
precipitates  lime  water  and  reddens  vegetable  blues. 
This  fait,  therefore,  as  is  demonllrated  from  thefe  ex- 
periments, is  phofphate  of  lime.  After  the  formation 
of  the  above  falts,  a  great  number  of  fmall,  white, 
opake  bodies  appear  on  the  furface.  They  are  alfo 
phofphate  of  lime. 

9.  By  burning  40  grams  of  dried  femen  in  a  cru- 
cible, it  firft  became  foft,  and  then  gave  out  the  odour 
of  burnt  horn  accompanied  with  yellow  fumes.  It 
blackened  and  emitted  the  odour  of  ammonia.  The 
coaly  matter  ^vhlch  remained  was  h'xiviated  with  ^vater. 
This  was  evaporated,  and  afforded  cryllals  in  the  form 
of  rhomboidal  plates,  which  efFervefced  with  acids ; 
T^ith  fulphurlc  acid  afforded  fulphate  of  foda,  and  with 
muriatic  acid  formed  muriate  of  foda.  The  alkali, 
therefore,  was  foda. 

ID.  The  alkaline  matter  being  feparated,  the  refi- 
duum  was  (fill  expofed  to  flrong  heat,  and  furnlftied 
13  grs.  of  \vhlte  allies  which  had  the  following  pro- 
perties. By  the  adion  of  the  blow-pipe  It  is  convert- 
ed into  an  opake  white  enamel  which  attrafts  moifture 
from  the  air,  Is  foluble  In  acids,  and  the  folution  has  all 
the  charafters  of  phofphate  of  lime.  The  component 
parts  of  femen  therefore  are 
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Water 

Mucilage 

Soda 

Phofphate  of  lime 
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XI.   Of  the  Liquor  of  the  Amnios. 

1.  This  liquid  Is  fecreted  in  the  amnios  or  bag  which 
furrounds  the  foetus  in  the  uterus.  It  is  very  different 
in  different  animals,  fo  far  at  lealt  as  its  nature  and 
properties  have  been  invefligated.  The  liquor  of  the 
amnios  of  women  and  cows  only  has  been  examined. 
The  follo^vlng  are  the  refults  of  the  experiroeats  of 
Vauquelin  and  Buniva  on  thefe  liquids  *. 

2.  This  liquid  in  women  is  of  a  milky  colour,  an 
agreeable  odour  and  a  fallne  tafte.  It  becomes  tranf- 
parent by  f^tering  and  feparating  fome  coagulated 
matter  which  Is  fufpended  in  it,  and  which  communi- 
cates the  white  colour.  The  fpeclfic  gravity  Is  1.005. 
It  feems  to  contain  both  an  acid  and  an  alkali ;  for  it 

3 
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convert.'!  fyrup  of  violets  to  a  gr«en  colour,  and  red- Component 
dens  the  tinfture  of  turnfule.     It  froths  when  agltat;-    •^'"'.'^  °^ 
ed,  becomes   opaque  when   heated,    and    exhales   thcj.  v!!""^ 
odour  01  the  white  ot  egg.  . r—^ 

3.  It   is  rendered    more  tranfparent   by  acids ;  but      3755 
alcohol   and   the  alkalies  occafion  a  flaky  precipitate, '■^^'^''■'"  °f 
which  Is  like  elue  when  it  Is  dried.     The  Infufion  of  '''''"    , 
nut-galls    gives  a  copious  brown  precipitate  ;  and  ni-^jjjijj 
trate  of  filver  produces  a  white  precipitate,  which  be- 
ing infoluble  in  nitric  acid,  Is  muriate  of  filver. 

4.  By  ilow  evaporation  this  liquid  aflumes  a  milky 
appearance  ;  a  tranfparent  pellicle  forms  on  the  fur- 
face,  and  a  very  fmall  refiduum  is  left.  By  adding 
water  to  the  refiduum,  and  evaporating  the  folution, 
muriate  and  carbonate  of  foda  are  obtained.  The  alh- 
es  which  remain,  after  burning  the  refiduum,  confift 
of  carbonate  of  foda,  phofphate  and  carbonate  of  lime. 
During  the  burning  a  ftrong,  fetid,  ammonlacal  odour 
Is  exhaled. 

5.  From  thefe  experiments,  It  appears  that  this  li-Compoii- 
qtild  confills  of  a  great  proportion  of  water,  of  albu-tion. 
men,  murLite  of  foda,  of  foda,  phofphate  of  lime,  and 

lime.  _  _  5,58 

6.  Awhile  flilning  foft  fubflance,  fome  what  refem-Cruitouthe 
bling  foap.  Is  depolited  on  the  body  of  tht  foetus  In'"^'"'- 

the  uterus.  It  is  Infoluble  in  v.-ater,  alcohol,  and  oils. 
The  cauflic  alkalies  dilTolve  a  portion  of  It,  and  form 
a  kind  of  foap.  It  decrepitates  on  burning  coals,  then 
dries,  blackens,  and  gives  out  the  odour  of  an  em- 
pyreumatic  oil.  It  leaves  behind  a  coaly  matter, 
which  burns  vnx\i  difficulty.  When  it  is  heated 
In  a  crucible  of  platlna,  It  decrepitates,  while  an  oily 
matter  exudes.  It  then  curls  np  like  horn.  Inflames, 
and  leaves  behind  gray  afhes,  which  effervefce  with 
acids,  and  which  feem  to  be  compofed  chiefly  of  car- 


bonate of  lime. 


27iS 


7.  This  matter  feems  to  be  a  mixture  of  animal  mu-Compoli- 
cilage   and  fat,  originating  from  the  albumen,  which ''°"- 
has  undergone  fome  peculiar  change.     The  parts  of  a 
foetus  which  have  remained  in  the  uterus  after  death, 
have  been  found  converted  Into  a  fatty  matter.  2750 

Liquor  of  the  amnios  of  the  cow. — I.  This  liquid  Characters, 
differs  from  the  former  In  being  of  a  reddifh  broivn 
colour,  in  having  an  acid  bitter  tafte,  an  odour  refem- 
bling  the  extrafts  of  fome  vegetables,  and  the  vifcidi- 
ty  of  a  folution  of  gum.  The  fpeclfic  gravity  is  1. 028. 
It  reddens  the  tunffure  of  turnfole,  forms  a  copious 
precipitate  ivith  muriate  of  barytes,  and  with  alcohol 
a  precipitate  of  a  reddiln  matter.  i-jSt 

2.  When   It  Is  evaporated,  a  thick  fcum  forms  on  Amniotic 
the  furface,  which  is  ealily  feparated,   and  which,  on^'-"'" 
cooling,   is  found  to  contain  white  ci-j'ttals  of  a  flight- 

ly  acid  tafte.  A  vlfcid  matter  like  honey  appears,  by 
continuing  the  evaporation.  When  this  matter  is 
treated  mth  boiling  alcohol,  it  furnifhes,  on  cooling, 
an  acid  which  cryftallizes  In  ftiining  needles.  This  is  , 
the  amniotic  cciti  which  has  been  already  defcrlbed. 
The  matter  which  remains  after  the  feparation  of  the 
cryflals  Is  Infoluble  in  alcohol,  and  is  firm  and  tena- 
cious. _       _  jy5j 

3.  Having  e.xtrafted   the  whole   of  the  acid,  if  the  Sulphate 
evaporation   be   continued   till   the   liquid    acquire    theof'oda 
confiftence   of   a  fyrup,   large  tranfparent  cryftals  are  "'''''"'^^' 
formed,  which  have  a  bitter  tafte,  and  are  foluble  in 
water.      Thefe  cryftals  were  found  to  be  fulphate  of 
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Component  Coda,  ivhich  are  obtained  in  a  ftate  of  purity,  by  burn- 
Paits  of    j[^g  tl^g  reSduum  of  a  quantity  of  the  liquid  evaporated 
Subft"nces  *°  dryuefs,  diliblying  the  coaly  reiiduum  in  water,  and 
■  evaporating. 

4.  The  animal  matter  which  accompanies  the  faline 
fubitances,  is  of  a  reddilli  brown  colour  ard  a  peculiar 
talle,  very  foluble  in  water,  but  infoluble  in  alcohol, 
which  even  feparates  it  from  water.  It  neither  com- 
bines with  tan,  nor  is  it  fufceptihle  of  being  converted 
into  jelly,  fo  that  it  does  not  polYefsths  properties  of  ani- 
mal mucilage.  When  it  is  heated  rtrong^,  it  fwells  up, 
exhales,  at  firft  the  odour  of  burning  mucilage  ;  after- 
wards that  of  ammonia  and  an  erapyrcumatic  oil ;  and, 
at  lail,  that  of  pruffic  acid.  When  it  is  burnt,  there  re- 
mains behind  a  bulky  coal,  the  alhes  of  which  are  white, 
and  contain  phofphate  of  magnefia  and  a  fmall  portion 
of  phofphate  of  lime. 

5.  The  conftituent  parts  of  the  liquor  of  the  amnios 
of  the  cow,  are  the  following. 

Water  J 
Acid, 

Sulphate  of  foda, 
Animal  matter. 

XII.  Of  Fluid  Morbid  Secretions. 

I.  During  the  difeafed  aftion  of  the  velTels  of  different 
parts  of  the  body,  liquids  are  fecreted,  as,  for  inftancc, 
when  the  mufcular  or  bony  parts  are  ^voilhded,  a  matter 
is  exuded,  which  continues  to  llow  till  the  wound  is 
healed  up  ;  in  dropiical  dileafes  a  liquid  is  fecreted  in 
the  different  cavities  of  the  body  ;  and  when  the  fkin  is 
irritated  by  the  adion  of  blillers,  a  fluid  coUefts  between 
the  cuticle  and  true  Ikin. 

Liquor  of  drop/!/. — This  liquid  is  of  a  yellowifh  green 
colour,  has  fometimes  coniiderable  tranfparency,  but  is 
fometimes  turbid.  In  its  chemical  properties  it  feems 
to  correfpond  with  the  ferum  of  the  blood. 

Liquor  of  blijiers. — The  liquor  which  is  fecreted  by 
the  aftion  of  blillers  is  ufually  tranfparent.  The  con- 
ftitucnt  parts  are  the  fame  as  thofe  of  the  ferum  of  the 
blood.     Two  hundred  parts  of  this  liquid  yielded 

Albumer,  36 

Muriate  of  foda,  4 
Carbonate  of  foda,  2 
Phofphate  of  lime,  2 
Water,  156 
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Pus. — What  is  called  healthy  pus  is  about  the  con- 
fiflence  of  cream,  and  of  a  yellowiih-white  colour,  an  in- 
fipid  tafte,  and  vAitn  it  is  cold,  without  fmell.  It  pro- 
duces no  change  on  vegetable  blues. 

2.  When  pus  is  expofed  to  a  moderate  heat,  it  dries, 
and  affumes  the  appearance  of  horn.  By  dillillation  it 
gives  out  watci^in  coniiderable  proportion,  ammonia  and 
fome  gafeous  fubftance  and  an  empyrtmatic  oil ;  a  (hin- 
ing  coaly  matter  remains  behind,  the  allies  of  which,  alter 
being  burnt,  afford  fome  traces  of  iron. 

3.  When  this  liquid  is  expofed  to  the  air,  it  becomes 
acid.  It  is  foluble  in  fulphuiic  acid,  forming  with  it 
a  purple-coloured  folution.  With  the  addition  of  wa- 
ter the  pus  feparates,  and  the  dark  colour  difappears. 
Wkli  concentrated  lutric  acid  it   forms  a  yellow  co- 
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loured  folution,  which  cffervefces  during  the   combina-  Component 
tion.     Water  produces  a  precipitate.     Pus  is  alfo  foluble     ''■if'"' of 
in  muriatic  acid,  and  is  feparated  by  means  of  water.  5  ,n 
Pus  is  not  foluble  in  alcohol,  but  is  thickened  ;  nor  is  it  ^^-y— 
foluble  in  the  oils.  1767 

4.  A  whitilh  ropy  fluid  is  formed  by  the  addition  Alkalies, 
of  a  folution  of  the   fixed  alkalies,  and  by  adding  wa- 
ter the  pus  is  precipitated.     Pure  ammonia  forms  with 

pus  a  tranfparent  jelly,  and  diffolves  it  in  confiderable 
proportion.  j^jj 

5.  A  precipitate  is  occafioned  by  means  of  nitrate  of  MLtallic 
filver,  :uid  it  is  Hill  more  copious  with  nitrate  and  oxy-  '^'''• 
muriate  of  mercury.  i-jSi) 

6.  The  following  tefts  have  been  given  to  diftinguifh  ^''.  <"'*'"- 
pus  from  mucus,  which  is  of  coniiderable  importance^"  '"''' 
in  cafes  where  the  formation   of   pus   is  fufpefted    in 

the  lungs. 

I.  Pus  is  foluble  in  fulphuric  acid,  and  precipitated 
by  water.  Mucus  fwims.  2.  Pus  may  be  diffufed 
through  water,  diluted  fulphuric  acid,  and  brine  ;  but 
mucus  is  not.  5.  Pus  is  foluble  in  alkaline  folutions, 
and  is  precipitated  by  ivater ;  but  this  is  not  the  cafe 
with  mucus. 

7.  Xhefe  are  the  properties  of  pus  when  it  is  fecreted  V^iries  in 
from  a  fore  which  is  faid  to  be  in  good  condition,  or  in  improper- 
a  difpofition  to  heal.     Its  properties  are  very  different  in"''- 
what   are  called   ill-conditioned    fores.      In  thefe  cafes 

the  matter  fecreted  is  thin,  fetid,  and  acrid.  Matter 
fecreted  by  cancerous  fores,  which  has  been  examined, 
converts  the  fyrup  of  violets  to  a  green  colour,  and 
from  this  matter  fulphurated  hydrogen  gas  is  feparated 
by  means  of  fulphuric  acid.  This  gas  is  iuppofed  to  exift 
in  combination  with  ammonia. 

Subdivifion  III.  Of  the  Solid  Parts  of  Animals. 

2771 
The   following  are   the   folid  parts  of  animal,  ^vIlichEn"|'^tra. 

we  fhall  treat  of  in  the  order  in  whicli  they  are  enume-  "°"' 

rated. ^ 

1.  Bones, 

2.  Skin, 

3.  Mufcles, 

4.  Cartilage,  tendons,  &c. 

5.  Brain  and  nerves, 

6.  Hair  and  nails, 

7.  Morbid  concretions. 


I.   Of  the  Bones. 
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I.  The  bones  are  thofe  parts  of  animals  which  give  Of  different 
firmnefs,  rtrength,  and  Ihapc  to  the  body.       Bones  are''^"'''y' 
very  different  with  regard  to  folidity  and   denfity,   not 
only  in  different  parts  of  the  body,  but  even  in  the  fame 
bone.     The  fpecific  gravity,   therefore,  of  bones,  mull 
be  various.     They  are  of  a  white  colour,  of  alamellated 


flruclure,  and  inflexible. 
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2.  When   bones  are  burnt,  they  are  converted  into  Viflioiiof 
a  white,  porous,  iniipid  fubftance,  which  ftill  retains  the"'*'- 
fhape  of  the  bone.  5774 

3.  When  bones  are  broken  into  fmall   pieces,    and  f-""'"'"' 
boiled    in   water,   a  confiderable  quantity  of  fat  rifes  to  ''  ' 
the  furface  ;    an  oily  matter,  therefore,  is  one  of  the 
conftituent  parts  of  bones.  2775 

4.  If  the  boiling  be  continued  for  a  greater  length  of  Ge'at'-i'' 
time,  the  water  diffolves  another  fubftance,  which,  be- 

i;ig  concentrated  and  left  at  reft,  afTumes  a  gelatinous 

foin. 
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form.     Eor.es,   therefore,    contain   a   portion   of  gela- 
tine. 

5.  If  bone  is  kept  for  fome  time  in  diluted  muria- 
tic acid,  it  is  converted  into  a  white  fle.xible  fubftance, 
%vhich  retains  the  liliape  of  the  bone.  It  becomes  brit- 
tle and  femitranfparent  when  dried  •,  it  is  foluble  in 
nitric  acid,  and  when  this  acid  is  diluted,  it  is  convert- 
ed by  its  adion  into  gelatine.  It  forms  a  foap  with  the 
fixed  alkalies.  From  thefe  properties  it  refembles 
coagulated  albumen.  This  fubllance,  which  is  called 
cartilage,  is  the  firrt  part  of  the  bone  which  is  form- 
ed. 

6.  Befides  thefe  fubftances,  bones  contam  a  con- 
fiderable  proportion  of  earthy  falts.  Thefe  are  phof- 
phate of  lime,  which  is  in  great  proportion  ;  carbonate 
of  lime  in  fmaller  proportion,  with  a  Hill  fmaller  of 
fulphate  of  lime. 

•J.  The  component  parts  of  bones,  therefore,  are 
earthy  falts,  cartilage,  gelatine,  and  fat.  The  follow- 
ing  table  exhibits  the  proportion  of  thefe  conftituent 
parts  in  the  bones  of  different  animals.  It  was  drawn 
up  by  Merat-Guillot.  A  hundred  parts  of  bone  were 
employed,  and  as  much  dried  as  poffibic,  and  to  this 
quantity  the  proportions  fpecified  refer  *. 
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Phof- 

Carbo- 

Names. 

Gelatine. 

pl  ate  of 
lime. 

n  'te  of 
lime. 

Lofs. 

Human   bones  ta-  T 

ken  from  a  bury-    > 

16. 

67 

1-5 

^55 

ing  ground.         J 

Humanbones  dried 

63 

, 

but  not  buried.   3 

23- 

2 

Bones  of  the  ox 

3- 

93 

2 

2 

. ..      calf 

2li- 

.';4 

— 

21 

horfe 

9- 

67-5 

1.25 

22.25 

(lieep 

16. 

70.0 

0.5 

>3-5 

. ,        ...       elk 

1-5 

90.0 

I.O 

7-.! 

hog 

17.8: 

i;2.o 

I.O 

30.0 

hare 

9.0 

80.; 

1.0 

5-0 

pullet 

6.0 

72.0 

I -.5 

20.5 

pike 

12.0 

64.0 

I.O 

23.0 

6.0 

45.0 

0.5 

28.5 

Phofphate  of  lime  78 
Carbonate  of  lime  6 
Lofs  and  water        1 6 
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But  according  to  Fourcroy  and  Vauquelin  the  en- 
amel is  compofed  of 

Phofphate  of  lime     72.9 
**'  Gelatine  and  water  27.1 


8.  The  human  teeth  have  been  analyzed  by  Mr 
Pepys,_  and  he  found  the  conftituents  of  different 
teeth,  and  different  parts  of  the  teeth,  to  be  the  fol- 
lowing. 


100.0 


II.  Of  the  Skin. 
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Teeth  of 
adults. 

Sheddipg 
teeth  ot 
children. 

Roots  of 
the  teeth. 

Phofphate  of  lime 
Carbonate  of  lime 
Cartilage  , 
Lofs 

64 

6 

20 
10 

62 

6 

20 
12 

58 

4 
28 
10 

100 

100 

100 

He  found  the  following  to  be  the  comp^-ncnt  parts 
of  the  enamel  of  the  teeth. 
4 


1.  The  Ikin,   which  forms  the   external  covering  ofConfiftsof 
animals,  confifts   of  three  parts;  the  epidermis  or  cu- ^'^"^  P*"^' 
tide,   the  true  Ikin,  and  a    foft   fubftance    called  the 

rete  mucqfum,  which  lies  between  the  cuticle  and  true 

fldn.  j,gj 

2.  The  epidermis,   which  may  be  feparated  from  the  Epidermis, 
cutis,  by  macerating  the  fltin  in  hot   water,  is  a  thin 

elaftic  fubftance,  which  is  infoluble  in  water  and  in 
alcohol.  ^         _  ijgj 

3.  Sulphuric  and  muriaUc  acids  have  little  aftion  Aftion  of 
for  fome  time  on  this  fubftance;  but  it  is  immediately  *<^''1'>  ^'^• 
converted  into  a  yellow  colour  by  means  of  nitric  acid, 

and  at  laft  entirely  decompofed.  It  is  entirely  foluble 
in  the  cauftic  fixed  alkalies.  From  thefe  properties  the 
epidermis  is  fuppofed  to  be  coagulated  albumen  in  a  pe- 
culiar ftate  of  modification.  j^jj 

4.  The    cutis    or    true    Ikin  is  denfer  and  thicker.  Cutis. 
When  it  is  heated,  it  firft  contrafls,  then   fvvells,  ex- 
haling a  fetid  odour,  and  leaving  behind  a  denfe  mafs 

of  charcoal.  By  diftillation  the  fame  produfls  are  ob- 
tained as  from  fibrina.  1784 

5.  The  fltin  is  foftened  by  weak  acids,  is  rendered^ 
tranfparent,  and  is  at  laft  diffolved.  It  is  converted 
into  oxalic  acid  and  fat  by  nitric  acid,  vvith  the  evo- 
lution of  azotic  gas  and  pruflic  acid.  It  is  converted 
by  means  of  the  concentrated  alkalies  into  oil  and 
ammonia.  1785 

6.  After  macer.ition  for   fome  time  in  water,  a  finall*""""'"' 
proportion  of  gelatine  may  be  obtained,   by  evapora-^ 

ting  the  water;  but  if  the  fkin  be  boiled  for  a  confi. 
datable  time  in  water,  it  is  entirely  diffolved,  and  the 
liquid,  by  evaporation,  affumes  the  confiftence  of  j«I- 
ly.  The  £kin  is  thus  converted  into  glue.  It  is  from 
the  Ikin  of  animals  that  glue  is  chiefly  extracted  ; 
and  it  is  obtained  of  different  degrees  of  ftrength  from 
the  fkin  of  different  animals.  tj&6 

7.  As  Ikin   conlifts   chiefly  of  gelatine,  it    combines  Tanning- 
readily  wth  tan.     This  compound  forms  leather;  and 

the  procefs   by  which  it  is  effefted  is  called  tanning,  for 

the  detail  of  which  fee  the  article  Tanking.  . 

8.  The  mucous  fubftance,  or  rele  rnucofum,  lies  be-j^^j,^  j^^y. 
tween  the  epidermis  and  true  fliin.  It  is  this  which cofuin. 
gives  the  black  colour  to  the  Ikins  of  negroes.  It  is 
deprived  of  its  colour,  even  in  the  living  body,  by 
means  of  oxymuriatic  acid.  The  foot  of  a  negro  be- 
came nearly  white  by  being  kept  for  fome  time  in  wa- 
ter impregnated  with  this  acid.  The  black  colosir, 
ho'.vevcr  j-f  turntd  in  a  few  davs. 

Ill  Of 
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III.  Of  the  Mufcles. 


_  ,  ,,  1.  1  lie  miilcalar,  or  flcflir  parts  of  aiiinwls,   are  of 

■         a    riauila-uiiitc    colatir,    and   librous    Itrijcturc.      It   a 

2788  quantity  of   iiuifcuhir  fubllaiice   is  feparatcJ  into    fmall 
Slrudure.    pieces,    it   becomes    white.      If  tl'.e    water    he    heated, 

2789  it  coagulate?.      Albumen   and  a   portion  of  iibriua  are 
Action  of    obtained.      It   becomes  gelatinous   by  farther  cvapora- 

'tion  ;  and,  when  the  procefs  is  cairied  on  to  drynefs,  and 
alcohol  added,  a  peculiar  matter  is  difiblved  ;  which, 
after  the  alcoliol  is  expelled  by  heat,  appears  of  a  red- 
difh-brown  colour,  has  an  aromatic  imell,  and  a  very 
acrid  thfto  ;  and  it  is  foluble  both  in  water  and  alco- 
hol. The  gelatine  formed  in  the  mafs  evaporated  to 
drynefs,  with  a  little  phofphate  of  foda  and  ammonia, 
rema,ins  undiflolved  by  the  alcohol.  When  this  ex- 
tractive matter  is  diftilled,  it  affords  an  acid,  which  is 
■x-qo.      combined  with  ammonia. 

Boiling.  By  boiling  the   fame  mufcular   matter  for  fomc  time 

in  water,  another  portion  of  albumen  is  obtained  ;  and, 
when  the  water  is  concentrated  by  evaporation,  it  is 
converted  into  a  jelly  ;  and  by  treating  with  alcohol 
as  before,  after  evaporating  to  drynefs,  the  extraftive 
matter  is  taken  up,  and  the  gelatine  and  phofphoric 
falts  remain  undiflolved.  The  fibres  of  the  mufcle 
are  then  of  a  gray  colour,  infoluble  in  water,  and  be- 
come brittle  when  dry.  This  fubftaiice  ia  fibrina, 
j.gj       which  conflitiites  the  chief  part  of  mufcular  matter. 

Nitric  acid.  2.  If  mufcular  niatter  be  diffolvcd  in  nitric  acid,  and 
ammonia  added  to  the  folution,  a  precipitate  of  phof- 
phate of  lime  is  obtained  ;  but  no  pholphate  of  lime 
is  obtained,  when  treated  in  this  way,  after  being  long 
boiled  iu  water,  for  it  is  either  combined  with  the  ge- 
latine, or  is  thus  rendered  foluble.  Carbonate  of  lime, 
however,  is  found  after  boiling  the  mufcular  fubltance, 
and  is  converted  into  oxalate  of  lime  by  means  of  nitric 
1791.     acid. 

Comiiofi-         3.  The  conftituent  parts  of  mufcular  matter  are  the 

tion.  following  : 

Fibrina,  Phofphate  of  foda. 

Albumen,  Phofphate  of  ammonia. 

Gelatine,  Phofphate  of  lime, 

Extraftive,  Carbonate  of  lime. 

170^ 
Properties        4-.   From  the  difference  of   folubility  of  the  fiibftan- 

of  mufcularces  which  enter  into  the  compofitioii  of  muicular  mat- 
matter  for  ter,  and  the  different  effects  of  heat  on  thefe  fubilan- 
iood.  j.p„^   j],^.  fenfihle  qualities  at  leaft  rnuil  vary  coniidera- 

bly,   according  to   the   manner  in  which  this  matter  is 
^794      prepared   for   food.     Accordingly,   when   the   flefli   of 
Boiled.        animals  is  boiled,   thofe  parts  which  are  foluble  in  wa- 
ter,   combine   with    it.     Thefe  are,   the   gelatine,   the 
extraftive  matter,   and  part  of  the  faline  bodies.     It  is 
j,„,       to  thefe  that  the  nutritious  property  of  foups  is  afcrib- 
Roaiied.      d.      But  when  the  i3e(h  of  anivnals  is  roaftcd,   it  has  a 
much  higher  flavour,   in  confequeuce  of  theie  fubftan- 
ccs  not  being  fepaiated   from   it,   and   particularly  the 
cxtraflive  matter,   on  which  the  odour   and  flavour  de- 
pend.    This  extraffive  matter,  according  to  Fourcroy, 
compofes  the  brown  cruil  which  is  formed  on  flefh  du- 
1796      ring  its  roalling. 
rHifertnt  !)•   The  mufcular  part  of  different  animals,   from  its 

properties,  fcnfible   qualities  at  leail,   feems  to   poffeis  veiy  differ- 
ent properties.     Hence  the  difference  in  the  tafle,   fia- 
VoL.  V.  Part  II. 
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vour  and  nutritious    quality,   of  the  flefh   of  diflerent  Component 
animals.  Pjrts  of 

G.    \Vhen  the  muicular  parts  of  animals  are  expofed  ,  ■*""'^^' 

for  a  confiUerable  length  of   time  to  the  actum  of  run-  ___^ , 

ning  water,   they   are    converted   i:.to   a  pec.ihar   fub-       2797 
fiance,   relembhiig  iu   some  meafure   fpermaceti       The  Converfioa 
fame    change    indeed,    in   fiinilar   ciicuiiiflances,    takes  '^  "lufcular 
place  on  the  other  fuft  parts  of  animals.     Tiiis  was  fl,  (I  f  y'"^'^^"!'" 
oblerved  in    the  year  l~&6,   in  the   Innocents  burying-  f'*'''"^""  '" 
ground  in  Paris,   where  great  numbers  of  bodies  were 
thrown  together  into  tile    fame  pit.     Th.»  time   which 
was  required   for  this  converliau  was  fuppofed  to  be  in 
general    about    thirty  years.      But   it    has    fince    been 
found,    that  animal   matters   are  converted  into  a   I'ub- 
flance   exactly  fimilar,   and  in  a   much    fhorter  period, 
by  expofmg  them  to  the  action  of  running  water.  , 

7.  The  matter  produced  by  this  change  is  of  a  Propertici, 
white  colour,  foft  and  unftuous  to  the  feel,  and  melts 
like  tallow.  It  is  deconipofed  by  diluted  acids,  and 
an  oily  matter,  with  which  it  is  mixed,  is  feparated. 
By  the  adtion  of  alkalies  and  lime,  ammonia  is  evol- 
ved. By  expofure  to  the  air,  it  is  deprived  of  its  white 
colour ;  the  ammonia  is  alinofl  entirely  carried  off, 
and  a  fubilance  rcfembling  wax  remains  behind.  The 
oily  matter  which  is  feparated  by  a  diluted  acid,  is  of 
a  white  colour  and  concrete.  It  becomes  of  a  grayilh 
brown  colo  r  by  drying,  and  affumes  a  cryftalline,  la- 
mellated  texture,  like  fpermaceti.  At  the  tempera- 
ture of  I2G°  it  melts.  It  is  foluble  in  alcohol  at  the 
temperature  of  l'iO°.  It  forms  a  foap  with  alkalies, 
and  burns  like  oil  ;  but  exhales  a  difagreeable  odour, 
whicli  is  the  chief  objeAiun  to  its  ufe  as  a  fubHitute 
for  oil,  as  it  is  fuppofed  it  may  be  obtained  at  a  cheap- 
er rate.  A  manufacture  indeed  h.is  been  eftablifhed  at 
Brillol  for  the  preparation  of  this  fubilance. 

IV.  Of  Membranes,    Tendons,  and  Ligaments. 

1 .  Membranes  are  thofe  parts  of  the  body  which  in-  Membrane* 
elude   fome   of  the   internal   parts  of  animals.      Many 

of  them  are  extremely  thin,  and  they  pofTefs  different 
degrees  of  tranfparency.  They  become  pnlpy  by  ma- 
ceration in  water,  and  by  boiling  are  almofl  entirely 
converted  into  gelatine,  fo  that  they  are  chiefly  com- 
pofed  of  this  fubilance.  No  phofphate  of  lime  or  other 
fijine  matter  has  been  detected  in  the  membranous 
fubflances  liitherto  analyzed. 

2.  Tendons   are  reduced   by  boiling  to  a   gelatinous  Tendouj^ 
fubilance,   fo  that  they  are  compofed  of  a  limilat,  mat- 
ter with  membranes. 

3.  The  ligaments  afford   a   portion   of  gelatine  hy  Lj^anieiitJ 
boiling,   but  are  not,   like  the  two  former,   entirely  re- 
duced  to  jelly,    fo  that   fome  other  fubilance  belldei 
gelatine  enters  into  the  coir.pofition  of  ligaments. 

V.  Of  the  Brain  and  Nerves. 

1.  The  matter  of  the  brain  and  nerves  has  a  foft,  Aftion  of 
foapy  feel,  and  a  cloie  texture.  When  expofed  to  the  water,  &c» 
air  at  the  temperature  of  60°,  it  foon  becomes  putrid, 
exhaling  an  ofteniivc  fmell,  and  giving  out  a  coniider- 
able  quantity  of  ammonia.  It  is  not  foh.iblc  in  cold 
water  ;  but  triturated  with  water  in  a  mortar,  a  part  is 
dilTolved,  and  if  this  be  heated  moderately,  it  coagu- 
lates. If  fulphuric  acid  be  added  to  this  fohitJon, 
white  flakes  appear  on   the  furface,  and  the  liquid  af- 
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fumes  a  red  colour.  Similar  flakes  are  produceiTby 
the  aftion  of  nitric  acid,  but  the  colour  of  the  liquid 
is  yellow.  If  nitric  acid  be  added  till  a  flight  acidity 
is  produced,  a  coagulum  of  a  white  colour  feparates, 
which  is  infoluble  in  water  and  alcohol,  is  foftened  by 
heat,  and  becomes  tranfparent  when  it  is  dried.  This 
matter,  therefore,  poflcfres  many  of  the  properties  of 
albumen. 

2.  If  a  quantity  of  brain  be  triturated  with  diluted 
fulphuric  acid,  part  is  diffolvtd,  and  part  is  coagulat- 
ed. The  liquid  part  is  colourlefs,  and  when  it  is  eva- 
porated, it  becomes  black,  while  fulphurous  acid  is 
exhaled,  and  cryftals  are  formed.  Wiien  it  is  evapo- 
rated to  drynefs,  a  black  mafs  remains  behind.  By  di- 
luting this  with  water,  charcoal  feparates.  The  mat- 
ter therefore  is  entirely  decompofed,  ammonia  is  dif- 
engaged,  and  combines  with  the  acid,  forming  ful- 
phate  of  ammonia.  By  evaporting  the  water,  fiil- 
phate  of  ammonia  and  fulphate  of  lime,  phofphoric 
acid,  and  phofphates  of  foda  and  ammonia  are  obtain- 
ed ;  and  thefe  faits  may  be  feparated  by  means  of  al- 
cohol. Thefe  falts,  however,  exift  in  brain  in  fmall 
proportion.  By  treating  in  the  fame  way  a  quantity 
of  brain  with  nitric  acid,  part  is  diflblved,  and  part 
coagulated.  When  the  folution,  which  is  tranfparent, 
is  evaporated  till  the  acid  is  concentrated,  caibonic 
acid  and  nitrous  gafes  are  evolved  ;  a  great  quantity 
of  ammonia  is  feparated  with  effervefcence,  and  char- 
coal remains  behind,  mixed  with  oxalic  acid. 

3.  If  a  quantity  of  brain  be  evaporated  to  drj-ncfs 
with  a  gentle  heat,  a  portion  of  tranfparent  liquid  fe- 
parates, and  the  reiiduum  affumes  a  brown  colour  when 
it  is  dried.  The  weight  of  this  reiiduum  does  not  ex- 
ceed one-fourth  of  the  quantity  employed.  If  the  re- 
fiduum  be  repeatedly  boiled  with  alcohol,  more  than 
one-half  is  diflblved  ;  and  when  the  alcohol  cools,  it 
depofits  a  yellowiih  white  fubftance  in  the  form  of 
fhining  plates,  which  may  be  reduced  to  a  kind  of 
duftile  pafte.  It  becomes  foft  with  the  heat  of  boil- 
ing water,  and  blackens  with  an  increafe  of  tempera- 
ture, exhaling  empyrcumatic  and  ammoniacal  fumes  ; 
a  charred  matter  remains  behind.  By  evaporating  the 
alcohol,  a  yellowifh  black  matter  is  depofited,  which  red- 
dens paper  ftained  with  turafole. 

4.  Brain  is  foluble  in  concentrated  cauftic  potafh  ; 
and  daring  tlie  folution,  a  great  quantity  of  ammonia 
is  jjiven  out. 

VI.  Of  Hair  and  Nails. 

1.  If  we  include  all  thofe  fubftances  which  form  the 
covering  of  animals,  as  briftle,  hair,  wool,  and  down, 
under  the  general  name  of  hair,  and  particularly  as 
they  poflefs  nearly  the  fame  properties,  we  ihall  find 
that  it  varies  greatly  in  fi^e,  in  length,  and  colour, 
in  different  animals,  and  even  in  different  parts  of  the 
body  of  the  fame  animal. 

2.  If  hair  be  boiled  in  water,  a  quantity  of  gelatine 
is  obtained,  and  by  continuing  the  boiling,  the  hair 
becomes  fo  brittle,  that  it  crumbles  to  pieces.  The 
part  which  remains,  after  the  gelatine  has  been  fepa- 
rated, feems  to  be  coagulated  albumen.  But  befides 
gelatine  and  albumen,  it  appears  from  the  combuftion 
of  hair,  that  it  contains  a  portion  of  oily  matter.  Ber- 
thollet  obtained  by  the  diiUUation  of  a  quantity  of 
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hair,  carbonate   of  ammonia,   water   having   the  fmel]  Component 
of  burnt  hair,  fome  oil,  and  elaftlc  fluids  which  were    r^'}^   , 
probably    carbonated  hydrogen  and   carbonic   acid  ga-  c„ij(ijn-g5 
fes.     The  oil  was  of  a  brownifh  colour,  and  was  con- ' 
Crete  in   the  ordinary  temperature  of  the  atraofphere.       1809 
It  was  foluble  in  alcohol,  and  burnt  with  a  vivid  flame.  Diftillationj 
The  charcoal  which  remained  could  fcarcely  be  calcined, 
but  fome  of  its  particles  were  attracted   by  the  mag- 
net. i8to. 

3.  The  acids  foften  and  deftroy  the  colour  of  hair.  Acids. 
It  is  decompofed  by  fulphuric  acid  with  the  afliftance 

of  heat  ;  charcoal  is  depofited,  and  carbonic  acid  gas 
given  out.  Nitric  acid  communicates  a  yellow  colour 
to  hair,  and  diffolves  it  with  tiie  aid  of  heat.  An 
unftuous  matter  is  feparated,  and  oxalic  acid  is  form- 
ed.  Muriatic  acid  at  firft;  whitens  hair  i  but  it  be- 
comes yellow  when  it  dries.  Oxvmuriatic  acid  alfo 
bleaches  hair ;  but  at  the  fame  time  dellroys  its  tex- 
ture. It  is  converted  into  a  pulp  when  it  is  introdu- 
ced into  oxymuriatic  acid  gas.  2811 

4.  Hair  is  foluble  in  the  alkalies,  and  is  -converted  Alkalici 
into  a  reddifli-coloured  foap,  with  the  evolution  of  am- 
monia.    If  muriatic   acid  be  added  to  the  folution  of 

hair  in  potalh,  fiJphurated  hydrogen  gas  is  evolved, 
from  which  it  appears  that  hair  contains  fulphur.  Silver 
is  blackened  by  the  fame  folution.  2?i* 

5.  The  metallic  oxides  alfo  have  the  effeft  of  black-  Metallic 
ening     hair.       It    is    in    this   way    that    the    hair   is  o^'*!'^*' 
dyed  black.     The   red  oxide   of  lead,   the  acetate  of 

lead,  and  fometimes  even  the  nitrate  of  lead,  and  the 
nitrates  of  mercury  and  filver,  are  employed  for  this 
purpofe.  2gi3 

Nails. — The  nails  are   confidered   as  an  elongation  Nails, 
of  the  epidermis.      They  are  attached  to  it,  and  fepa- 
rate  when  it   is  removed.     They  become   foft  by  long 
maceration  in  wfater.     There  i»-  no  precipitat*  formed 
in  this  folution   with   tan.      Nails  are   foluble   in   the 
acids  and  the   alkalies.     They  are  ftained  with  metal- 
lic   oxides,     and    combine     with     colouring     matters. 
From  thefe  properties  the  nails  are  confidered  as  a  kind       jgj, 
of  coagulated    albumen,    with   a   fmall   proportion   ofcompoii- 
phofphate  of  lime,  and  according   to  fome,  carbonate  tion. 
of  lime. 


VII.  Of  Morbid  Concretions. 
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1 .   Earthy  matters  are  frequently  found  in  different  pnund  m 
parts  of  animal   bodies,   which  are  to  be  confidered  as  different 
extraneous,   and    occafioning,  at   leaft    in  the   human  pnrts  of  tfc 
body,  fome  of  the  feverell  diforders  to  which  it  is  fub-  ^°^^- 
jeft.       Thefe  earthy  matters  are    generally  combined 
with    an    acid,    and  in    fome    cafes  entirely  compofed 
of  an     acid.       Thefe    fubftances,    which    have     been 
called  concretions  and     calculi,    are  formed,    fometimes 
in  the  folid  parts  of  the  body,  but  chiefly  among  the 
fluids.  ^  jgjg 

Pineal  concretions. — Thefe  concretions  are  almoft  Pineal, 
always  found  in  the  pineal  gland  of  the  huniar.  b.-ain. 
They  are  indeed  fo  rarely  wanting  in  the  brain,  that 
they  are  confidered  as  natural,  as  they  do  not  fcem  to 
produce  any  inconvenience  or  difeafe.  They  have 
been  found  to  confift  of  phofphate  of  lime,  mixed  with 
fome  animal  matter.  2817 

Salivary  concretions. — Concretions   form  in  the  fa'i   Sulivary. 
vary  glands,  and  in  the  duds  wltich  convey  the  fecret- 

ed 
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Component  cd  fluid  from  tliefe  glands  to  the  mouth.     The  com- 
Paits  of    ponent   parts  of  thefe  concretions  have  been  found  to 
mma      ^^  ^|£-^  pholpiiate  of  lime  and  animal  ninciiacre. 
I  1  lie  tartar  ot  the  teeth  is  compoled  or  the  lame  ful)- 

i8i8  ftaiice.  When  this  was  examined  with  the  microfeope, 
Tartar  of  it  feem.ed  to  be  compofed  of  fmall  (liining  grains  unit- 
die  tectli.  g^  tQ  each  other,  and  containing  a  great  number  of 
pores  or  fmall  angular  cavities,  refembling  the  cells  of 
polypi,  on  account  of  which  fomc  naturalills  have 
afcribed  its  formation  to  infefts ;  but  it  is  more  natural 
to  hippofe,  that  it  is  a  cryllalline  arrangement  of  the 
faline  matter  of  which  it  is  compoied. 

Concretions  have  alio  been  found  in  the  pancreas, 
and  its  dufts,  and  are  iuppufed  to  confiil  of  the  fame 
materials. 

Pulmonary  concretions Thefe  concretions  are  form- 
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ed  in  the  lungs  during  aftlimatic  and  phthifical  dif- 
orders.  They  are  fmall  hard  bodies,  unequal  and 
roujh,  of  a  gray  or  reddifh  colour,  which  become 
white  as  they  dry  in  the  air.  They  are  atfo  compofed 
of  phofphate  of  lime  mixed  with  animal  matter. 

Intejlitml  cuncrel'wnx. — Thefe  are  more  rarely  met 
with  in  the  human  body.  When  they  are  found,  they 
have  been  generally  formed  on  the  ftones  of  fruits,  or 
fome  other  hard  body  which  has  been  fwallovved. 
They  are  more  frequent  in  the  intcftines  of  the  inferior 
animals,  as  in  thofe  of  the  horfe.  Some  that  have  been 
examined  were  of  a  gray  colour,  and  of  a  radiated  or 
cryftallized  flrnfture.  The  component  parts  of  a 
ftone  of  this  .defcription,  analyzed  by  Berthollet,  were 
the  following. 

Magnefia  ]8.0 

Phofphoric  acid  26.0 

Ammonia  3.2 

Water  46.0 

Animal  matter  4.0 
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Biliary  concretions Biliary  concretions,   or  calculi, 

are  formed,  either  in  the  liver  itfelf,  in  the  gall-blad- 
der or  in  the  gall  dufts,  hence  they  have  alfo  been 
called  gall-Jlones.  Some  found  in  the  liver  itfelf,  are 
compofed  of  phofphate  of  lime  combined  with  fome 
animal  matter.  The  calculi  which  have  been  found 
in  the  gall  bladder,  are  different,  both  in  ftructure 
and  compofition.  Some  of  them  feem  to  be  compofed 
of  concentric  layers  of  infpiffated  bile.  Thefe  have 
different  degrees  of  confillence ;  they  are  fometimes 
friable,  and  of  a  brown  or  reddifh  colour.  The  gall- 
ftones  of  the  ox,  which  are  ufed  by  painters,  are  of  this 
kind.  Another  kind  of  biliary  calculi  differ  only 
from  the  former  in  having  a  fmooth,  whitifli  or  gray- 
ifh  covering,  refembling  fpermaceti.  They  are  fome- 
times found  in  confiderable  numbers  in  the  gall-blad- 
der, 

A  third  fpecies  is  of  a  white  or  gray  colour,  opaque, 
or  femilranfparent.  Thefe  are  compofed  of  fhining 
cryftalHne  plates,  or  have  a  radiated  ilrufture.  They 
are  frequently  folitary,  and  are  then  about  the  fize, 
and  have  the  form  of  a  pigeon's  egg.  The  nucleus 
of  this  kind  of  gall-ftone  is  compofed  of  infpiifated  bile. 

A  fourth  fpecies  is  compofed  of  different  proportions 
of  the  fpermaceti  fubftance  and  the  concrete  bile. 
Thefe  are  the  mofl  frequent  of  all   the  kinds  of  gall- 


floncs,  and   arc  alfo  the  moft  numerous.      They  are  of  Component 
a  deep  green  or  olive  colour.      Sometimes   they  exhi-     P"'»  of 
bit  internally,  fmall   Ihining  plates  of  a  deep  yellow  .'^'I"" 
colour.  . 

All  thefe  calculi  are  foluble  in    the   caufttc   alkalies,      ^gj. 
in  folutious  of  foap,  in  fixed  and  volatile  oils,   in  alco-  AifHon  of 
hoi,  and  partially  in  ether.  alkalie», 

I.    Urinary    concretions- — Thefe    concretions    which  *"^' 
are  frequently  formed   in   the    urinary  bladder  of  man,      „„  „ 
and  produce  one   of  the  moft  excruciating  diforders  to  Urinary 
which    he   is    fubjecl,    have    long    attracted   attention,  calculi, 
with  a  view  to   prevent   their   formation,   or   to   effedl 
their  diflolution  after  they  have  been  formed.      Little, 
however,   has   yet  been  done,   to   accomplifli  either  of 
thefe  ends  ;    but   the-  nature   of  the  concretions  them- 
felves  has  been   carefully  inveRigated,   and   their   com- 
jfonent  parts  minutely  examined  by  different   chemills. 
Among   thefe   the  labours  of  Fourcroy  and  Vauquelin         „ 
are   not   the   leaft    confpicuous.       Urinary  calculi   are  pgunj  ^ 
found,   either  in  the  kidneys,   the  ureters,   or  the  uri- different 
nary  bladder  itfelf.      Calculi,   as  found  in  the  kidneys,  parts  of  tbe 
vary    confiderably    in    fize,    form,    colour,    and    inter- "■'g^''^. 
nal   ftrutlure.       They  are   ufually  fmall,   round,   con- 
crete bodies,  fmooth  and  fhiaing  externally,   of  a   red- 
di(h-yellow   colour,   and   fo   hard  as  to   be  fufccptible 
of  a   polifh.     They  pafs  readily  along   the   ureters  to 
the   bladder,   and   from   thence  are  ejected  along  with 
the  urine.      It  is  the   formation   of  thefe  fmall  concre- 
tions   which     couflitutes     the    difeafe     called    gravel. 
Some   of  thefe   concretions   fometimes   remain   in    the 
kidneys,   and   increafmg   in   volume   by  receiving   new 
additions  of  matter,  form  large  calculi.     This  happens, 
however,   but   rarely.      The  calculi   which   have   bees 
found  in  the  ureters,  have  originated  from  the  kidneys, 
and  being  too  large  to  pafs  along   the   ureters,   receive 
new   additions   of  matter  as   it   is   depofited  from  the 
urine,    and   enlargi    in   fize,   at  the  fame  time  dilating. 
the  vireter. 

But  by  far  the  mofl  common  are  thofe  which  are 
found  in  the  bladder  ilfclf.  Thefe  calculi  have  either 
originated  from  fmall  concretions  formed  in  the  kid- 
neys, and  thefe  pafling  along  the  ureters  into  the  blad- 
der, form  a  nucleus  on  which  fucceffive  layers  of  mat- 
ter are  depofited  from  the  urine  ;  or  they  have  their 
origin  and  complete  formation  in  the  bladder  itfelf,  or 
have  been  formed  on  fome  extraneous  fubilance  intro- 
duced into  the  bladder  through  the  urethra.  The  firll 
are  the  moft  frequent.  o 

%.  The  form  of  urinary  calculi  is  various,  but  they  piiyf,,;^! 
are  frequently  of  a  fpheroidal  or  egg-fhape,  or  compref-  propertiev 
fed  on  two  fides.  Sometimes  they  are  polygonal,  which 
happens  when  there  are  feveral  in  the  bladder  at  the 
fame  time.  Some  have  been  found  of  nearly  a  cubical 
form.  Their  extremities  are  frequently  either  pointed  or 
obtufe.  Their  lize  is  extremely  various.  Sometimes 
they  are  not  larger  than  fmall  beans,  while  fome  have 
been  of  fuch  an  extraordinary  lize  as  to  fill  the  bladder 
itfelf ;  but  they  are  mofl  frequently  from  the  fize  of  a 
pigeon's  egg,  to  that  of  a  hen's  egg.  Some  arc  0/  a 
yellowifli-biown  colour,  refembling  wood.  Thefe  are 
compofed  of  uric  acid.  Thofe  which  are  white,  or 
grayifh-white,  confifl  of  the  earthy  phofphates,  and  thofe 
which  are  of  a  deep  gray  or  blackilh  colour,  are  com- 
pofed of  oxalate  of  lime.  Sonre  exhibit  all  thefe  dif- 
ferent fhadcs  mixed  together.  The  furface  of  urinary 
5  D  2  ,    calculi 
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"Component calculi  is  fomelimes  fmootli  and  polidied;  fometiraes  it  is 
Parts  of  rough  and  unequal,  and  tuberculated.  Some  urinary 
"  calculi    having    their    furface    mamellated,    are    called 

^  mti/ierry  fiones,  from  fome  refcmblance  to  a  clufter  of 
mulberries.  Some  of  the  white  calculi  are  foft  and 
fmooth,  femitranfparent,  and  covered  with  (hining  cryf- 
tals.  The  fpecific  gravity  varies  from  1.213  to  1.976. 
The  odour  of  urinary  calculi  is  fomctimcs  perceptibly 
urinous  and  ammoniacal,  which  is  difcovered  by  rafp- 
ing  or  fawing  them  ;  fometimes  it  is  faint  and  earthy, 
as  in  the  white  calculi;  and  fometimes  it  refembles  that 
of  ivory  fawed  or  rafped,  and  is  analogous  to  the  odour 
of  femen.  Mulberry  calculi  are  diftinguilhed  by  this 
odour. 

3.  The  following  fubftances  have  been  difcovered  in 


Gonftituent 


parti, 


Uric  acid. 


»»33 
Crate  of 
ammonia. 


^834 
Phofphate 
of  lime. 
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unnary  calculi. 

Uric  acid,  Oxalate  of  lime. 

Urate  of  ammonia,  Carbonate  of  lime, 

Phol'phate  of  hme,  SiUca, 

Phofphate  of  raagnefia  and  Animal  matter, 
ammonia. 

Uric  acid  exifts  in  almoft  all  urinary  calculi.  Many 
calculi  indeed  are  entirely  forired  cf  it  ;  but  it  is  found 
in  greater  or  fmallcr  proportion,  i:;  almuil  all  that  have 
been  analyzed.  The  nature  and  properties  of  this  acid 
have  been  already  defcribed.  The  calcuh  compofed 
of  it  are  of  a  brown  colour,  are  fmooth  and  pohfhed, 
and  have  the  appearance  of  wood.  When  tiiis  fnb- 
ftance  is  triturated  with  a  concentrated  folution  of  pot- 
afli  or  foda,  it  forms  a  thick  faponaccoBs  matter,  which 
is  precipitated  by  diluted  acids.  It  is  diflolved  by  ni- 
tric acid,  and  is  converted  into  a  red  colour.  This  acid 
is  a  compound  of  azote,  carhone,  hydrogen,  and  oxy- 
gen ;  and  when  decompofcd  by  chemical  agents,  it  is 
converted  into  ammonia,  malic,  oxalic,  prufiic,  and  car- 
bonic acids. 

Urate  of  ammonia,  the  next  fubftance  found  in  uri- 
nary calcuh,  is  alfo  foluble  in  potafh  and  foda,  but  the 
folstion  is  accompanied  with  a  copious  evolution  of 
ammonia.  Calculi  compofed  of  this  fubftance,  conlill 
of  thin  layers,  and  are  not  always  fmooth.  They  are 
generally  of  a  fmall  ii/.e,  and  refemble  an  infufion  of 
coffee.  The  earthy  phofphates  are  frequently  interpof- 
ed  between  the  layers  of  calculi  compofed  of  this  fub- 
ftance, and  it  is  often  mixed  with  phofphate  of  ammonia 
and  magnefia. 

Phofphate  of  lime  frequently  enters  into  the  compo- 
fition  of  calculi.  It  is  ufually  in  thin  layers,  which  are 
friable,  and  have  little  confiftency.  They  are  of  a 
grayifh-white  colour,  and  opaque,  without  tafle  or 
fmell.  The  phofphate  of  lime  is  ufually  mixed  with 
gelatinous  matter ;  is  foluble  in  different  acids,  and  is 
precipitated  by  the  alkalies.  Some  calculi  have  been 
difcovered  entirely  compofed  of  phofphate  of  lime. 

Phofphate  of  ammonia  and  magnefia  is  in  the  form 
of  white,  femitranfparentlayers,  and  it  is  fometimes  found 
cryftallized  on  the  furface  of  calculi  in  the  form  of 
prifms.  When  it  is  reduced  to  powder  it  is  of  a  bril- 
liant white,  very  foluble  in  diluted  acids,  and  is  decom- 
pofcd by  tiie  fixed  alkalies. 

Oxalate  of  lime  is  ufually  mixed  with  phofphate  of 
lime  and  uric  acid,  but  fometimes  it  is  combined  only 
with  animal  matter  in  mulberry  calcuh.  The  calculi 
compofed  of  it  are  of  a  dark  green  colour,  and  extremely 
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hard.       It    diffolves   with    difficulty   in   diluted    nitric  Component 

acid,  and   is  decompofed  by  the  carbonates  of  potafh     ^f'"'"  of 
1   r    ,  Animal  • 

and  foda.  g  ,  „ 

The  carbonate  of  lime  conflitutes  the  greateft  part         ^ 
of  fome  urinary  calculi.  2837 

Silica   has   been    rarely   found   in   calculous   concre-  Carbonate 

tions.      It  was  detected  mixed  with  phofphate  of  lime,  °  ' 

onlyTn   two   mulberry   calculi,  which   were    extremely    .,  ^^ 

hard.  ^^''';;- 

In   all   calculous   concretions  there   is  a  quantity  of  .    •      ■ 

1  1  •    L  ■  ,       '   1     Animal 

animal   matter,  which   unites  or  cements   together  the  matter 

layers  or  particles  of  the  hard  fubftances  of  which  they 
are  compofed.  This  animal  matter  feems  to  pofFefs  the 
properties  of  albumen.  Sometimes  it  feems  to  be  com- 
pofed of  albumen  mixed  with  urea,  of  coagulated  al- 
bumen, or  gelatine.  1840 

4.  Fonrcioy  and  Vauquelin  have  analyzed  more  than  Divided  in- 
600  calculi,  and  by  comparing  the  properties  of  each,'"  three 
thev  have  arrancced  them  into  three  genera  and  12  fpc-S^"*''*  ?°" 


cies.  The  firft  genus  comprehends  t'.iofe  fpecies  wliich 
are  compofed  of  one  fubftance.  Tliefe  are  tlie  three 
following  : 

1.   Uric  acid, 

ti.   Urate  of  ammonia, 

3.   Oxalate  of  lime. 

The  fecond  genus  includes  thofe  fpecies  which  are 
compofed  of  two  fubftances.  It  confifls  of  the  follow- 
ing feven  fpecies  : 

1.  Uric  aci3   and  the  earthy  phofphates,  in  diftin 
layers. 

2.  Uric  acid  and  the  earthy  phofphates  intimately 
mixed  together. 

3.  Urate  of  ammonia,  and  the  phofphates  in  diftinft 
layers. 

4.  The  two  preceding  intimately  mixed. 

5.  Earthy  phofphates  mixed  or  in  thin  layers. 

6.  Oxalate  of  lime  and  uric  acid  in  layers. 

7.  Oxalate  of  lime  and  earthy  phofphates  in  layers. 

The  third  genus  confifts  of  two  fpecies,  which  are 
compofed  of  three  or  four  fubftances. 

1.  Uric  acid  or  urate  of  ammonia,  earthy  phofphates, 
and  oxalate  of  lime. 

2.  Uric  acid,  urate  of  ammonia,  earthy  phofphates, 

and  lilica. 

We  fhall  now  ftate  the  general  charafters  of  thefe 
different  fpecies. 

Genus  I. 

Species  1 .  Uric  and. — Thefe  calculi  arc  eafily  known 
by  their  colour,  whicli  refembles  wood  It  ir  reddifh, 
or  yellow  ifli.  They  are  of  a  radiated,  denfe,  fi-ie  t'rxture , 
completely  foluble  in  pure  alkalies,  without  emitting  aiy 
odour.  They  vary  greatly  in  fize,  and  have  generally 
a  fmooth  pohfhed  furface.  Thefpecifio  gravity  is  from 
1.276  to  1.786.  It  ufually  exceeds  1.5.  OftiOOcal- 
cnli  which  were  nnalyzed  by  Fourcroy  and  Vauquelin, 
150  confifted  of  pui'e  uric  acid.  The  fand  or  s^rravel 
which  is  formed  in  the  kidneys,  ufually  belongs  to  this 
fpecies. 

2.  Urate  of  ammonia Calculi  compofed  of  this  fub- 
ftance, are  ufually  of  fmall  fize,  foluble  in  c.4uft.c  fixed 
alkalies,  with  the  evolution  of  ammonia,   of  the  colour 

cf 
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Component  of  the  iiifulion  of  coffee,/aiid  are  compofed  of  fine  lay- 
Parts  of  e,.5  vvhich  are  eafilj'  feparated.     The  furtace   is  coin- 

R  hft""'*    nionly  fmooth,   and   fometimes   fhining  and  cryftalline. 

■  ,'TLc   fpccific  gravity  is  from  1.2'25  to    1.720.       They 

are  foluble  in  hot  water,  at  leaft  when  reduced  to 
powder.  The  external  layer  is  fometimes  pure  uric  acid. 
This  fpecies  is  rare. 

Oxalate   of  lime This    fpecies   is  eafily  recognized 

by  its  rough,  mamellatcd  fiuface,  from  which  thole  cal- 
culi have  received  the  name  of  mulherry  fto^ies.  The 
colour  is  brown,  they  are  of  a  dole  hard  lexture,  and 
when  rafped  or  fawed,  emit  the  odour  of  femeu.  I'hey 
are  foluble  with  difficulty  in  acids,  and  are  inioluble  m 
the  pure  alkalies.  The  fpecific  gravity  is  from  J.42y 
to  1.976.  This  fpecies  frequently  conftitutes  the  nu- 
cleus of  other  calculi.  « 

Genus  II. 

Species  1.  Uric  and  and  earthy  phofphata  in  difi'mS 
laytrs. —  This  fpecies  is  ki.own  hy  its  furface,  which  is 
wliite  like  chalk,  friable  and  iemitrar.iparent.  The 
external  layer  is  compofed  of  the  phofphate  of  lime, 
or  of  ammonia  and  magucfia.  The  nucleus  conhfts  of 
uric  acid,  and  when  the  calculus  of  thio  fpecies  is  fawed 
afuudcr,  two  fubftances  of  which  it  is  compoied  are 
diftiiittly  feen.  It  is  indeed  o.ily  then  that  the  fpecies 
Can  be  rccogiiifed.  Calculi  of  this  defcription  are  not 
uncommon,  and  they  are  generally  of  the  largeft  fizf 
ef  all  the  urinary  calculi.  The  fpeciiic  gravity  is  very 
variable. 

2.  Uric  acid  and  earthy  phojphates  intimately  mixed. 
— This  fpecies  contains  numerous  varieties,  from  the 
different  propoition  of  the  conftitueiit  parts.  Some- 
times the  uric  acid  and  the  earthy  plioiphutes  are  ar- 
ranged in  layers  fo  thin,  that  they  are  fcarcely  percep- 
tible. Sometimes  they  are  fo  mixed  togeiher  that  they 
can  only  be  dctctted  by  analyfis.  But  iometimes  the 
layers  are  fufficiently  dillinft.  The  fpccific  gravity  is 
from  1.213  to  1.739.  This  fpecies  ot  calculus  is  com- 
mon. 

3.  Urate  of  ammonia  and  the  phofphales  in  diJlinS 
hiyers. — In  this  fjiecie'  the  nucleus  confifts  oi  urate  of 
ammonia  ;  and  the  external  layers  are  moft  Irequently 
compofed  of  the  earthy  phufphates  mixed  together,  or 
more  rarely  of  phofphate  of  ammonia  and  magnefia. 
This  fpecies  is  uiua'ly  of  fmall  fize  ;  its  fptcihc  gravity 
is  from  l.fn2  to  l.TGi.      It  is  not  very  common. 

4.  Urate  of  ammonia  and  earthy  phofphales  mixed. — 
The  calcidi  belonging  to  this  fpecies  are  very  rare. 
They  are  of  a  pale-yellow  colour,  and  of  lefs  fpeciiic 
gravity  than  the  fecond  fpecies  of  this  genus,  which 
they  refen;ble  in  external  charafter:..  When  they  are 
treated  with  potadi,  ammonia  is  difengaged.  This  fpe- 
cies is  ufnally  <;f  fmall  fize. 

5.  Earthy  phofphales  mixed,  or  in  thin  layers. — This 
fpecies  is  dillinguifhtd  by  its  pure  white  colour.  They 
are  of  a  friable  texture,  infoluble  in  alkalies,  ami  fo- 
luble ill  diluted  acids.  This  fpecies  is  pretty  common, 
and  often  of  a  large  fize.  The  concretions  formed  on 
extraneous  matters  introduced  through  the  urethra  in- 
to the  bladder,  are  of  this  kind.  The  fpeciiic  gravity 
varies  from  1.138  to  1.471. 

G.  Oxalate  of  lime  and  uric  acid  in  dflind  layers. — 
In  this  fpecies  the  nucleus  confiils  of  oxalate  ot  lime, 
and  it  is  covered  with   a  layer  of  uric  acid.      From  ex- 
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tenial  appearance  they  are  not  diftinguiflied  from  thofe  Component 

entirely  compoied   of  uric  acid,   till  they  arc   fawed   a-    l*""  o^ 

funder.       The   fpecific   gravity    varies    from    1.341    to  ^'^'l'""' 
,    -r*  Subltar.ce!. 

7.   Oxa  'ate  of  lime  and  earthy  phofphales   in  layers. 

The  oxalate  ol  lime  conilitutes  the  nucleus,  and  the 
earthy  phofphates  compofe  the  external  covering  in  this 
fpecies  of  calculus.  It  can  only  be  diiUnguiihed  by 
being  fawn  afuiider.  Tlie  calculi  belonging  to  this 
fpecies  vary  greatly  in  form  and  lize,  but  they  are  al- 
ways white  e\teriiilly.  The  fpecific  gravity  is  froiB 
1.108  to  1.752. 

Genus  III. 

Species  1.  Uric  acid,  urate  of  ammonia,  the  earthy 
ph'fphates  and  oxalate  of  time. — In  this  fpecies  there  are 
Iroquently  three  diftmdt  layers.  The  centre  or  nucleus  is 
compofed  of  oxalate  of  lime  ;  the  next  of  uric  acid  or 
urate  of  ammonia  ;  and  the  outermolt  of  the  eartiiy  phof- 
phates, whicii  are  ulaally  mixed  with  uric  acid,  or  urate 
of  ammonia.  The  calculi  of  tliis  fpecies  can  unly  be 
dillinguilhed  by  favving  them  in  two.  Tneie  are  many 
varieties  of  this  fpecies,  from  the  different  propor- 
tions and  the  different  arrangement  of  the  conllituent 
parts. 

2  Uric  acid,  urate  of  ammonia,  earthy  fyhnfphates,  and 
Jilica. — In  tlie  calcoli  belonging  to  this  Ipecies,  the 
filica  feems  to  hold  the  place  of  the  oxalate  of  lime.  It 
is  mixed  with  uric  acid  and  urate  of  ammonia,  and 
covered  with  the  phofpliate  c^  lime.  This  is  the  rareft. 
fpecies  of  all  that  have  been  examined.  2841 

5.  The  iiivelligation  of  the  caufe  of  the  formation  Caufes  of 
of  calculous  concretions  has  occupied  a  great  deal  Qf  """^ry  cal*- 
the  attention  of  pliyfiologills  and  phyiicians,  and  un- 
doubtedly it  is  one  of  the  moll  important  on  which  the 
refearches  of  man  can  be  empl,  yed  ;  for  by  obviating 
the  caufe  of  this  diforder,  its  terrible  effefts  migiit  be 
prevented.  Unfortunately,  however,  httle  is  yet  known 
on  this  intricate  fubjett.  In  many  cafes,  indeed,  the 
formation  of  urinary  calculi  is  obvioufly  owing  to  the 
introduftioii  of  fome  extraueous  fubilance  into  the  blad- 
der by  the  urethra.  But  this  mode  of  formation  is 
comparatively  rare,  and  the  calculi  thus  formed  are 
compofed  of  the  earthy  phofphates,  wliich  are  depofi- 
ted  from  the  urine.  All  urine  co.Uains  uric  acid. 
This  forms  one  of  the  mod  common  fpecies  of  calculi. 
The  particles  ot  gravel  which  are  formed  in  the  kid- 
neys, confiil  ot  this  acid,  fo  that  it  very  otten  forms  the 
nucleus  of  calculoas  concretions.  But  the  production 
of  an  excellive  quantity  of  uric  acid,  in  whatever  way 
tliis  takes  place,  feems  to  be  the  moil  powerful  caufe 
of  ttie  produftion  of  urinary  calculi.  It  has  been  ob- 
lervcd  coo,  that  the  uri.ie  ot  thofe  perfons  in  whom  thefe 
concretions  are  moft  frequent,  is  loaded  with  an  un- 
ufual  proportion  of  animal  matter  This  forms  the  ce- 
meating  fubltaiice  of  thele  concretions.  In  the  fonna- 
tion  of  thele  concretions  it  Aould  appear  that  the  dif- 
ferent lubtlniices  of  which  they  are  compofed,  are  fe- 
creted  at  different  times,  or  in  diffjient  proportions,  fince 
tlie  difftre.it  fucceffive  layers  of  calculi  are  compofed 
oi  totally  dilli  tt  lubllances.  It  is  perhaps  difficult  or 
impeffible  to  CAplain  the  formation  of  thofe  calculi  in 
wiiich  oxahc  acid  is  a  conllituent  pirt.  This  acid  has 
fcarcely  ever  been  detected  in  the  urine,  at  leall  of  a- 
dults,  fo  that  it  mull  be  produced  by  fome  morbid  ac- 
tios 
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Component  lion  by  winch  fomc  of  llie  animal  fluid; 

Parts  of    ij.,to  this  fubilance. 

Animal         y_   j^^  |  .^^  j^i^     heen  an  objeift  with  phvficians,  to  dif- 
Subltances.     •  ,  '     ,■  ,,,-  ,    •      ■"    .  r  1  n  '  r         l 

I cover  the  means  or  diilolving  these  lubiLances  alter  they 

Lave  been  formed  ;  and  the  empiric  has  not  been  idle 
in  offering  his  noftrums  which  are  lield  out  as  folvents 
of  the  ftor.e,  and  which  it  is  no  wonder  are  eagerly  re- 
ceived with  the  hope  of  relief  fi-om  one  of  the  molt 
dreadful  maladies  which  can  afflicf  mankind.  Nothing, 
however,  can  be  done  with  this  %'iew  on  rational  prin- 
ciples, without  previouUy  knowing  the  nature  and  pro- 
perties of  the  fubftar.ces  which  are  to  be  diflolved  ;  and 
even  when-  this  is  known,  it  muft  appear,  from  confider- 
ing  the  fundicn  of  digi'ilion,  and  the  changes  which 
all  fubftances  taken  into  the  flomaclx,  undergo,  that 
little  can  be  expefted  from  the  exhibition  of  remedies 
in  this  way.  After  being  fubjefted  to  the  different 
procefles  of  digeftion,  refpiration,  and  fecretion,  the 
properties  of  thefe  fubftances  are  totally  changed,  fo 
that  they  can  only  produce  fome  genei'al  efifecl:  on  the 
fyftem,  and  can  have  no  fpecific  action  on  particular 
organs.  It  has  therefore  been  propofed  by  the  French 
chemifts,  to  employ  thefe  fubftances  wliich  poflefs  the 
property  of  diflblving  urinary  calculi  out  of  the  body, 
by  injetling  them  through  the  urethra  into  the  blad- 
<l4.-. 

It  has  been  found  by  experiment,  that  calculi  com- 
pofed  of  "uric  acid,  or  urate  of  ammonia,  are  foluble  in 
folutions  of  pure  potaih  and  foda,  even  when  thefe  folu- 
tions  are  fo  much  diluted  with  water  that  th^y  may  be 
laken  internally,  without  producing  any  inconve- 
nience. 

Experiments  have  alfo  (hewn,  that  calculi  compofed 
of  the  earthy  phofphates  are  foluble  in  nitric  and  mu- 
riatic acids,  fo  much  diluted  that  they  may  be  taken  in- 
ternally without  the  fntalleft  injury. 

Calculi  compofed  of  oxalate  of  lime  are  lefs  eafdy  dif- 
folved.     They  are,  however,  foluble  in  diluted  folutions 
of  carbonate  of  potafh  or  foda. 
"Methods  of      "^^^  ^""^  difficulty,   however,  which  prefents  itfelf  in 
cfing.  the  life  of  the"fe  folvents,   is  to  difcoTcr  the  nature  and 

compofition  of  the  concretion  to  be  diflolved.  This  can 
only  be  done  by  employing  fome  of  the  folutions,  and 
examining  them  after  they  have  remained  for  fome  time, 
or  as  long  as  they  can  be  retamed  in  the  bladder.  If 
a  weak  folution  of  potafh  has  been  injected,  it  is  to 
be  filtered,  as  foon  as  it  is  thrown  out ;  and  if  ou  the  ad- 
dition of  a  little  diluted  muriatic  acid,  or  vinegar,  a 
white  precipitate  appears,  the  calculus  is  to  be  confidered 
as  compofed  of  iiric  acid.  But  if  this  folution  has  been 
-employed  for  fome  time,  and  no  precipitate  is  produ- 
ced in  this  way,  the  folution  for  die  phofphates  is  then 
to  be  employed,  and  when  it  is  pafled,  after^remaining 
fome  time  in  tlie  bladder,  a  precijiitate  will  be  formed 
with  the  addition  of  ammonia.  This  precipitate  will 
be  phofphate  of  lime. 

If  no  efFeft  is  produced  by  any  of  thefe  folutions, 
and  if  the  feverity  of  the  fymptoms  continues,  tiiere  is 
fome  probabihty  that  the  calculus  confifts  of  oxalate  of 
lime.  This,  it  has  been  obferved,  is  the  moft  diiH- 
cidt  of  folution.  It  may  be  diffolved,  however,  al- 
though llowly,  .in  nitric  acid  greatly  diluted  with  wa- 
ter, or  in  weak  folutions  of  the  carbonates  of  potaih 
or  foda.  Thefe  folutions,  therefore,  muft  be  employ- 
ed when  the  others  have  failed.     The  effefts  of  thefe 
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are   converted     folutions  muft  be  judged  of  by  the  alleviation    of  the  Cooiponent 
fyiiipto!;is,   or  by  the  actual  examination  of  the   ftone    I'^ff*  "^ 
itfelf  at  different  times,  by  means  of  the  catheter,  or  ^  ,  i"' 

louiid.     W  hatever   imution  is  employed,   it  ought  to , 

be  of  the  temperature  of  the  body,  and  fo  much  di- 
lated as  not  to  irritate  or  injure  tlie  internal  furface  of 
the  bladder  to  which  it  is  applied.  Before  the  injec- 
tion is  made,  the  nrine  fhould  be  evacuated,  and  '^lie 
injecTiioii  retained,  for  at  Icaft  a  quarter  of  a:i  hour, 
from  that  to  an  hour,  or  as  long  as  it  can  be  done  with- 
out  inconvenience.  The  injections  diould  be  repeated 
at  firft  three  or  four  times  a  day,  and  afterwards  in- 
crcafed  to  fix  or  eight  times.  As  calculous  concre- 
tions are  frequently  ieveral  years  in  forming,  it  is  f)b- 
vious  that  they  mnft  require  a  long  time  to  diffoKe 
them,  fo  that  the  ufe  of  injeftions,  if  any  relief  is  to  be 
obtained  from  them,  mull  be  long  continued.  p 

7.  Calculous  concretions  are  not  unfrequent  in  the  In  other 
urinary  organs  of  other  animals.  They  have  been  animals, 
found  in  the  horfe,  in  the  dog,  the  rabbit,  the  hog, 
and  the  rat.  They  are  moft  frequently  compofed  of 
carbonate  of  lime  with  fome  animal  matter ;  fome- 
times  of  phofphate  of  lime,  of  phofphate  of  ammonia,, 
and  of  carbonate  of  lime  and  phofphate  of  Ifme  ;  but 
no  traces  of  uric  acid  ha\-e  yet  been  detected  in  thefe 
concretions.  ^g^^ 

Gouty  com-rct'tons. — 1.   Concretions,   whicfi   are   com-  Chalk- 
monly  called  chalk  Jhttcs,   are  fometiines  formed   in   the  ftones.    - 
joints  of  thofe  wlio  have  been  long  fubjecl  to  the  gout. 
They  have  been  difcovered  by  chemical  analyfis  to  be 
compsfed  of  uric  acid  and  foda.  jg^g 

2.  Thef*  concretions  are  of  a  whii:e  colour,  irregu-  Properties* 
lar  in  their  form,  and  of  a  fine  granulated  texture. 
When  they  are  boiled  for  a  few  minutes,  in  100  times 
their  weight  of  water,  they  are  entirely  diffolved. 
Sulphuric  acid  added  to  this  folution,  produces  a  white 
precipitate,  which  affumcs  the  form  of  fmall  needles, 
which  are  cryftals  of  uric  acid.  The  remaining  liquid, 
by  being  evaportted,  affords  fulphate  of  foda.  „ 

S.  By  treating  a  quantity  of  gouty  concretion  with  Aaion  of 
100  times  its  weight  of  a  concentrated  folution  of  alkalies, 
potaih  with  the  aid  of  heat,  it  is  alnioft  entirely  dif- 
folved, exhaling  at  the  fame  time  the  faint  odour  of 
animal  matter.  When  the  liquid  is  filtered,  and  mu- 
riatic acid  added,  it  produces  a  white  precipitate, 
which  is  uric  acid.  From  this  it  appears,  that  gouty 
concretions  poffefs  fimilar  properties  with  thofe  formed 
in  the  urinary  organs,  excepting  that  they  contain  a 
greater  proportion  of  animal  matter.  „  „ 

4.  When   it  is  diffolved  in  a  fniall  quantity  of  dilut-^jijj  ^^ 
ed  nitric  acid,    it  tinges  the  Ikin  with  a  rofe  colour, 
and  when  evapor;itcd,  leaves   a   rofe-coloured  deliquef- 
cent    reiiduum.      By  diftillation    this    fubftance    yields 
ammonia,  pruHic  acid,  and  an  acid  fiibhraate.  ^g^. 

5.  If  a  fmall  portion  of  urie  acid  be  triturated  with  Artificial 
foda  and  a  little  warm  water,  they  combine  ;  and  af-  formation, 
tcr  the  fuperfluous  alkah  has  been  wafhed  out,  the  re- 
mainder has  all  the  chemical  properties  of  gouty  mat-  ,  p/^.j^ 

ter  *.  Tranj. 

Subdivifion   IV.   Of   Subftances  Peculiar  to  Different 'g^'' ^' 


Animals. 

Having  briefly  detailed  the  nature  and  properties  of 
thofe  fubftances  which  are  common  to  animals,  we  fliall 
new  take  a  general  view  of  fome  fubftagces  which  are 

peculiar 
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tpecuUar  to  different  animals,  and  we  (hall  treat  of  thefe 
according  to  the  order  in  which' they  are  aiTanged  in 
natural  hiftory. 

I.  Of  fubflanccs  peculiar  to  the  Clafs  Mammalia. 

The  fubftances  peculiar  to  this  clafs  of  animals  are 
the  following. 

1.    Ivory,  6. 

7. 


i8jo 
Ivory. 


2.  Ho 

'.i.   Hrirtfhorn, 

4.  Wool, 

5.  Mulls, 


9. 
10. 


Civet, 

Callor, 

Ambergris. 

Spermaceti,. 

Bezoards. 


1.  Ivory,  which  is  the  teeth  of  the  elephant,  is  a 
bony  fubftaiice,  of  a  line  compaft  texture,  white  co- 
lour, and  fo  hard  as  to  be  fufceptlble  of  a  fine  polJIh- 
Pt  is  compofed,  like  the  bones,  of  gelatinous  matter  and 
phofphate  of  lime,  and  when  it  is  diftilled,  it  furnifhes 
water,  a  thick  oil,  and  carbonate  of  ammonia  ;  and 
when  calcined  to  whiteuefs,  it  leaves  pure  phofphate  of 
lime, 

The  component  parts  of  ivory  are,  according  to 
Merat-Guillot,  the  following. 

Phofphate  of  lime,  64.0 

Carbonate  of  Kme,.  0. 1 

Gelatine,  Si.O 

Lofs,  11.9 
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2.  Horn. — The  fubftance  called  horn,  poflefles  dif- 
ferent properties  from  that  of  bone.  This  matter  is 
produced  in  the  horns  of  different  animals,  as  thofe  of 
oxen,  (heep,  and  goats.  It  has  fome  degree  of  tranfpa- 
rency,  and  when  heated  it  becomes  fo  foft  and  flexible, 
that  it  may  be  made  to.  aflume  different  fhapes,  and 
fonned  into  different  inflrument-;  and  utenfils.  Horn 
yields  a  very  fniall  proportion  of  earthy  matter.  The 
other  coaftituent  parts  feem  to  be  coagulated  albumen 
and  gelatine. 

The  following  are  the  proportions  of  the  conftitu- 
ents  of  hartfhorn. 


PTiofpliate  of  lime. 

57. .? 

Carbonate  of  lime, 

1.0 

Gelatine, 

27.0 

Lofs, 

14..5. 
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is  diftinguiflicd  by  a  ftrong  aromatic  fmel.      It  is  par- Component 

tially  foluble  in   water,  to  which  it  communicates  the    P*"^*  o' 

odour.      A  fmall  portion  of  it  alfo  may  be  diffolvcd  in  ^  ■^"""»' 
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alcoliol,  but   it  does  not    retam  the  odour.      Muik  is 

foluble  in  fulphuric  and  nitric  acid  ;  but  in  thefe  fo- 
liitions  the  odour  is  difftpated.  The  fmell  of  ammonia 
is  given  out  by  the  aftion  of  the  fixed  alkalies  on  mufk. 
When  it  is  laid  on  red  hot  iron,  it  takes  fire,  and  is  al- 
mod  entirely  confumed,  leaving  only  a  fmall  portion  of 
gray  allies.  During  its  combuftion  it  gives  out  the  fe- 
tid odour  of  urine.  Mulk  feems  to  pofTefs  many  of  the 
properties  of  the  volatile  oils,  but  its  component  parts 
have  not  been  determined.  •  sS^f 

6.  C'lvH. — This  fubllance  is  extrafted  from  a  fmall  ^'^'"' 
bag  near  the  anus  of  the  vlverra  cmtta,  or  clvcl  cat. 
It  is  of  a  yellow  colour,  and  of  the  confiiletice  of  but- 
ter When  tirft  extratled  it  is  faid  to  be  white.  t 
has  a  very  ilrong  fmell,  and  fiightly  acrid  tafte  ;  it 
combines  readily  with  oils,  and  is  much  employed  as 
a  perfume.-  i8j6' 

7.  Cajlor. — This  fubllance  is  extrafted  from  two  Ciftor. 
bags  fitudted  near  the  anus  of  the  beaver.  The  bill 
callor  is  obtained  from  the  large  bag ;  that  which  is 
fecreted  in  the  fmall  bag  is  faid  to  be  of  an  inferior 
quality.  When  callor  is  firfl  taken  from  the  animal, 
it  is  nearly  fluid,  and  of  a  yellow  colour.  After  it  is 
expofed  for  fome  time  to  the  atmofphere,  it  becomes 
hard,  and  of  a  darker  colour,  affuming  a  refmous  ap- 
pearance.     It  has  an  acrid,  bitter,  and  naufeous  talle, 

and  a  ftrong  aromatic  fmell,  which  it  lofes  by  drying. 
It  becomes  foft  in  water,  and  communicates  to  it  a  pale 
yellow  colour.  This  infiifion  converts  vegetable  blues 
to  a  green  colour.  When  it  has  been  long  macerated 
in  water,  the  infufion  becomes  of  a  deeper  colour,  and 
yields  by  evaporation  extraftive  matter,  which  is  fo- 
iuble  in  alcohol  and  in  ether.  A  refinous  matter  is 
precipitated  from  the  folution  in  alcohol,  by  means  of 
water,  which  has  fimilar  properties  with  the  refin  of  bile^ 
According  to  the  analyfis  of  Lagrange,  the  component- 
parts  of  caftor  are  the  following  : 

Carbonate  of  potalh, 

.  lime, 

..  ammonia,. 

Iron,. 

Refin, 

Mucilaginous  extraftive  matter. 

Volatile  oil. 
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list. 

Hartlhorn.       3.   Hartfhorn. — The  conftituent  parts  of  hartdtom,. 
from  the  analyfis  which  has  been  made,  are  exsftly  the 
fame  as  thofe  of  bone,   but  they  contain  a  greater  pro- 
285-5      portion  of  gelatinous  matter. 

WooL  4.    Wool  is   a   kind  of  long  hair,   very  fine  and  foft, 

which  is  a  covering  to  different  animals,  efpecially  the 
fheep.  It  has  been  confidered  as  nearly  analogous  in 
its  nature  and  properties  to  hair.  It  is  entirely  folu- 
ble in  the  cauflic  alkalies,  and  forms  with  them  a 
foapy  matter,  which  has  been  employed,  it  is  faid,  with 
advantage,  as  a  fubftitute  for  foap,  in  different  manu- 
2854      fafturez.  ^ 

Alulk,  5.  Mtijk  is  a  fubllance  which  is  fecreted  jn  a  bag 

fituated  near  the  umbilical  region  of  the  mufk  deer 
(mofchus  mofchifer).  It  has  an  unifluous  feel,  is  of  a 
dark-reddifh  brown  colour,   has  a  very  bitter  tafte,  and 


8.   Ambergris, — This  is    a    fubftance  which  is  fup.  Ambergris; 
pofed  to  be   formed  in  the  inteflines  of  the  fperniaceti 
whale.      It  is  frequently  found  floating  in  the  fca.    For     ■ 
its  natural   hiftory,  fee   Ambbrgris,   and  Cetologv 
Inilex. 

It  is  a  foft  light  fubftance,  of  an  a(h-gray  colour, 
with  brownilh-yellow  and  white  ftreaks.  It  has  aa 
inlipid  tafte,  bul  an  agreeable  odour.  The  fpecific 
gravity  is  from  0.8(4  to  0.849.  It  melts  at  the  tem- 
perature of  ]'i'J°,  and  witii  the  heat  of  boiling  water 
is  completely  ditTipated  in  white  fmoke,  leaving  a  fmall 
trace  of  charcoal.  By  dillillation  an  acid  fluid  is  firft 
obtained,  and  a  light  volatile  oil ;  and  there  remains  be- 
hind a  volumiaous  mafs  of  charcoal  By  fubhmation. 
benzoic  acid  is  feparated. 

Ambcrgri-.  is  infoluble  in  water.  Concentrated 
fulphuric  acid  fcparates  a  fmall  portion  of  charcoal. 
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Component  It  is  difTolved  in   nitric  acid.      During  the  foliition,  ni- 
*  arts  01    trous  gas,   azotic  gas,   and   carbonic  acid  gas   are  evol- 
^  ,  JJ"""      ved.      A   R-fmons   matter  is   obtained   by   evaporating 
■  the   fohition.      Ambergris    is    foluble   in   the   alkalies, 

with  the  afliftance  of  heat.  It  is  alio  foluble  in  the 
oils,  in  alcohol  and  ether.  By  the  analyfis  of  Bou- 
illon la  Grange,  the  conllituent  parts  of  ambergris  are 
the  following: 

Adipocire,  52.7 

Refin,  SO.  8 

Benzoic  acid,  11.1 

Charcoal,  5.4 
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a8j9 
Spermaceti 
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2861 

■Bezoords. 
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The  fubftance  called  aiTipoc'ire  pofTefles  the  mixed  or 
intermediate  properties  of  fat  and  wax.  This  name  was 
firft  given  by  Fourcroy  to  the  matter  into  which  the 
dead  bodies  found  in  the  Innocents  burying-ground 
were  converted.  In  appearance  and  some  of- its  pro- 
perties it  alfo  refembles  fpermaceti. 

9.  Spermaceti. — 'V\ns  is  a  production  of  the  iame 
whale  which  yields  the  preceding  fubilance.  It  is  an 
oily  matter  which  furrounds  the  brain.  It  is  feparated 
from  a  fluid  oil,  with  which  it  is  mixed,  by  expref- 
iion.  Spermaceti  is  alfo  found  in  other  cetaceous 
fiihes,  and  in  other  parts  of  the  bodv,  mixed  with  the 
oil. 

It  is  a  fine  white  fubltance  of  a  cryilallized  texture, 
very  brittle,  and  has  little  tafte  or  fmell.  It  ci^ftal- 
lizes  in  the  form  of  ihining  iilvery  plates.  It  melts 
at  the  temperature  of  112°.  With  a  greater  heat  it 
may  be  di  Hilled  without  change  ;  but,  by  repeated  dif- 
tilJation,  it  is  decompofed,  and  partly  converted  into 
a  brown  acid  liquid.  It  is  i'oluble  in  boihng  alcohol, 
but  it  feparates  when  the  folulion  cools.  It  is  alfo  fo- 
luble in  ether,  both  cold  and  hot.  In  the  hot  folution 
it  concretes  on  cooling  into  a  fohd  mafs. 

Spermaceti  is  fcarcely  at  all  foluble  in  the  acids. 
It  combines  readily  with  the  pure  alkahes,  with  fnl- 
phur,  and  with  the  fixed  oils.  By  expofure  to  the 
air  it  becomes  rancid.  The  ufes  of  {Spermaceti  are 
well  known,  and  particularly  in  the  manufafture  of 
candles. 

10.  Be%oards. Thefe    are    calculous    concretions 

which  are  found  in  the  inteftines  of  different  animals 
belonging  to  this  clafs,  particularly  the  horfe.  Some 
of  very  large  fize  have  been  found  in  the  elephant  and 
the  rhinoceros.  Thefe  fubftances  were  once  celebrated 
on  account  of  their  medical  virtues,  and  they  were 
formerly  diftinguidied  into  oriental  and  occidental. 
The  firll  were  moft  highly  valued,  and  frequently  bore 
a  high  price,  efpecially  the  bezoards  obtained  from  a 
fpecies  of  goat  which  inhabits  the  Afiatlc  mountains. 
Some  that  have  been  .examined  were  compofed  entire- 
ly of  vegetable  matter.  In  general  the  nucleus  is  of 
vegetable  matter,  on  which  phofphate  of  ammonia  and 
magnefia  or  phofphate  of  lime  have  been  depofited. 
Thefe  fubilances  are  diftinguifhed  by  a  ftrong  aroma- 
tic odour  when  they  are  rubbed  or  reduced  to  powder. 
The  brown  or  golden-coloured  matter  which  has  been 
obferved  on  the  grinding  teeth  of  ruminating  animals 
is  found  to  be  of  the  fame  nature  with  the  bezoards 
which  arc  formed  in  the  ioteilines. 


II.   Of  Subftances  peculiar  to  the  Clafs  of  Birds.       Conipoiienf. 

The  fubftances  which  are  peculiar  10  this  clafs  of  ani-    Animal 
mals  are  the  following.  Subftancev 

1-   Eggs. 

2.   Featliers. 

3-   Excrement. 

4.  Membrane  of  the  ftomach. 

1.  TLggs — In  a  chemical  view,  three  parts  of  an  egg  Eggs, 
merit  attention.  Thefe  are  the  iliell  or  external  cover- 
ing,  the  white,  and  the  yolk.  The  white  of  egg, 
wliich  coniifts  of  albumen,  has  been  already  defcribed, 
fo  that  it  now  only  remains  £0  give  fome  accou  .t  of 
the  (I'.ell  and  the  yolk.  2864 

The  (hells  of  the  eggs  of  birds  which  have  been  ana-  Shells, 
lyzed  are  compofed  of  fimilar   conilituents    with  bone, 
but  in  very  different  proportions.      The  following    is 
the  refult  of  the  analyfis  of  Vauquclin, 

Carbonate  of  lime,  89.6 

Phofphate  of  lime,  5.7 

Animal  matter,  4.7 
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The  yolk  of  egg  is  of  a  foft  confiftence,  a  yellow  Yolk, 
colour,  and  of  a  mild  oily  talle.     It  becomes  folid  by 
boiling,  and   crumbles   eafily  into   fmall  particles.      By 
heating  gently  after  it  has  been  boiled,  and  by  expref- 
fion,  an  oily  liqKid  of  a  yellow  colour,  and  infipid  taile, 
is   obtained.      It  is    diftinguifhed  by  the  properties  of 
fixed  oil.      What   remains   after   feparating   tlie   oil   is 
albumen,  ftill  coloured  with  a  fmall  portion  of  oil.    By      jg^g 
boiling  this  refvUuuni  in  water,  a  portion  of  gelatine  isCompofi- 
obtained,  fo   that  the  yolk  of  egg   is  compofed  of  oil,  t'""- 
albumen,  gelatine,  and  water.  2867 

2.  Feathers. — are  conlidered  as  poffefiing  fimilar  pro-  Feathers. 
perties  with  hair.     According   to   fome,  the  folid  part 

or  quill,  may  be  reduced  to  the  gelatinous  Hate  by 
boiling  ;  but  according  to  others,  no  gelatine  whatever 
can  be  deteAed.  The  quill  part  is  therefore  fuppofed 
to  confift  chiefly  of  coagulated  albumen.  It  becomes 
foft  by  the  adlion  of  acids  and  alkalies.  2868 

3.  Excrement. — This  matter  in  birds  is  verj- different  Excrement, 
from  that  of  the  animals  included  in  the  clafs  mamma- 
lia.     It  is  generally  of  a  white  colour,  lefs  liquid,  and 

lefs  fetid.  It  is  commonly  accompanied  with  a  glary 
matter  of  different  degrees  of  tranfparency,  analogous 
to  the  white  of  egg.  This  feems  to  be  owing  to  a 
quantity  of  albumen  which  is  fecreted  in  the  oviduft. 
The  white  part  of  this  matter  is  compofed  of  carbonate 
and  phofphate  of  lime  and  albumen.  The  colouring 
matter  feems  to  be  part  of  the  food.  2867 

4.  Membrane   of  the  Jhmach. — The  internal  furface  Menibrana 
of  the  gizzard,  or  muicular  part  of  the  llomach  of  birds,"'  "]^  "•" 
is   covered  with   a   wrinkled   membrane,   which    is  fuf- 
ceptible  of  coiifiderable  extenfion,  and  through  the  pores 

of  which  gaftric  juice  is  copioudy  fecreted.  This  mem- 
brane is  eafily  feparated  from  the  mufcular  part.  Wlien 
it  is  boiled  in  water,  it  is  converted  into  jelly,  and  com- 
municates to  the  water  the  property  of  reddening  ve- 
getable bliies,  and  coagulating  milk.  When  it  is 
dr.ed  and  reduced  to  powder,  it  produces  the  fame 
effed. 

III.  Of 
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ous  Clafs. 

1.  Po'ifon  of  the  Viper. — Some  of  the  animals  be- 
longing to  the  fnake  tribe,  fecrete  a  peculiar  fluitl  in 
the  mouth,  which  is  of  a  poifonous  quality.  The  poi- 
fon  of  tlie  viper  is  a  yellow,  vifcid  liquid,  fomewliat 
refeniblin;.;  oil.  It  is  fecreteJ  in  two  fmall  bags,  and 
from  them  conveyed  to  the  fangs  of  tlie  animal,  which 
are  hollow  and  perforated,  and  when  it  bites,  the  li- 
quid is  fqueezed  out  of  the  bag,  and  flows  through 
the  teeth  into  th.e  wound.  It  has  no'lmcll.  It  be- 
comes  thick  by  expofure  to  the  air,  and  is  converted 
into  a  tranfparent  jelly ;  but  it  retains  its  poifonous 
property  lung  after  it  is  feparated  from  the  anima!. 
It  is  foluble  in  water  by  agitation,  but  it  thrown  into 
the  water  when  cxtrafled  from  the  veficle,  it  tails  in- 
ftanlly  to  the  bottom  like  a  heavy  oil.  It  is  foluble 
in  warm  water  after  it  is  dried,  but  not  foluble  in  al- 
cohol, or  coagulated  by  boiling  water\  Acids  and 
alkalies  ])roduce  no  perceptible  change  upon  this  mat- 
ter. It  is  precipitated  from  its  folution  in  water  by 
alcohol.  It  refcmbles  gum  in  fo  many  of  its  proper- 
ties, that  it  has  been  called  an  animal  t^um. 

2.  Liauid  fecreted  from  the  iubercles  on  the  head  of 
the  Toad. — It  has  been  long  fuppofed  that  the  liquid 
fecreted  on  the  head  of  the  toad  is  of  a  poifonous  qua- 
lity ;  but  although  it  is  faid  by  fome  naturalifts,  that 
this  fluid,  brought  in  contaft  with  the  ikin,  produces 
inflammation,  yet  there  feems  to  be  no  poiltive  proof 
of  this  effeft . 

3.  Tortofc-Jliell. — This  fubftance,  which  forms  a 
ftrong  covering  and  defence  to  the  body  of  the  turtle, 
poft'effes  many  of  the  properties  of  horn  ;  for  it  may  be 
foftened  with  heat,- or  in  boiling  water,  and  fliapcd  in- 
to any  form  which  may  be  wanted.  It  is  compofed 
of  a  number  of  hard  plates  or  membranes,  of  different 
degrees  of  thicknefs,  clofely  applied  to  each  other.  It 
becomes  foft  by  maceration  in  nitric  acid,  and  by 
burning  it  yields  a  very  fmall  proportion  of  phofphate 
of  lime  and  foda,  with  fome  flight  traces  of  iron. 

IV.  Of  Subftances  peculiar  to  Fiflies. 
2871  ^ 

Scales.  1.  Scales — generally  polTefs  a  filvery  whitencfs,  and 

are  compofed  of  different  laminae.  In  many  of  their 
properties  they  refemble  horn.  By  long  boiling  in 
vater  they  become  foft,  and  when  they  are  kept  for 
fome  hours  in  nitric  acid,  they  are  converted  mtd  a 
tranfparent  membraneous  fubllance.  By  faturating  the 
acid  with  ammonia,  a  precipitate  is  formed,  which  is 
phofphate  of  lime.  The  conRltuent  parts  of  fcales, 
2874      therefore,  are  membrane  and  phofphate  of  lime. 

Bones.  g.     Bones   of  Jijhes Thefe    are    compofed   of   the 

fame  conftituents  as  thofe  of  other  animals,  but  have  a 
greater  proportion  of  animal  matter.  In  fome  they  are 
ioft,  flexible,  and  femitranfparent,  and  hence  they  are 
called  cartdaginoiis.  In  others  they  are  hard  and  folid, 
having  the  ufual  appearance  of  bone. 

3.  Fi/h  oil. — A  great  quantity  of  oil  is  extrafled 
from  the  foft  parts  of  different  kinds  of  fifli,  and  cfpe- 
cially  from  the  blubber  of  the  whale.  It  is  ufually 
denominated  train  oil.  It  is  obtained,  either  by  cx- 
jjreflTion,  or  by  boiling.  It  is  fuppofed  that  the  oil  ob- 
tained from  the  blubber  of  the  whale,  and  from  other 
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fidies,  polfeflis  different  properties,  which  are  afcribed Component 
to  the  diflerence  in  the  func^liun  of  refpiration  of  ceta-  P^fJ*  of 
ceous  and  other  filhes;  but  \w\w  far  tli.s  difference  real- 
ly exifls,  docs  not  feem  to  have  been  accurately  afcer- 
taintd.  Fifh  oil  is  diftinguiflici!  by  a  difagreeable 
fmell,  and  it  has  long  been  an  objeft  to  deprive  it  of 
tills  odour,  as  it  is  much  emploj'cd  in  domeftic  econo- 
my and  in  many  arts.  By  agitating  the  oil  with  a 
fmall  portion  of  fulpluirlc  acid,  and  adding  water,  the 
oil  \Thcn  Itft  at  rell,  rifes  to  the  furface  confideiibly 
purihcd.  A  portion  of  coagidated  matter  has  feparat- 
ed, and  the  water  is  milky. 

V.   Of  Subfl;ances  peciJiar  to  InfciSs. 

1.  Wax — The  nature  and  properties  of  this  fub- 
ftance  have  already  been  dcfcribed  as  a  vegetable  pro- 
duJion.  287, 

2.  Propolis This  is  a  fubfi:ance  collefted  by  bees,  Propolis 

and  vvitii  ivhich  they  cover  the  bottom  of  the  hive,  or 
any  foreign  matters  wtiich  happen  to  be  introduced  in- 
to it,  wli'ch  they  cannot  remove.  It  is  the  fubftance 
which  they  collecf  on  their  legs  and  thighs.  It  is  per- 
haps  more  properly  to  be  confidered  as  a  vegetable 
produftion.  It  pofTefles  more  tenacity  than  wax, 
but  has  much  of  its  dutlility.  It  is  inllpid  to  the  tafte, 
but  is  diftinguiflied  by  an  aromatic  odour.  It  is  par- 
tially foluble  in  alcohol,  to  which  it  communicates  a 
red  colour.  Another  portion  is  diffolved  in  boiling 
alcohol,  and  part  precipitates  as  the  folution  cools, 
which  has  the  properties  of  wax.  A  rcfinons  mafs  is 
obtained  by  concentrating  the  folution  in  alcohol  ?nd 
bulling  in  water.  It  is  femitranfparent  aiid  brittle.  An 
acid  was  detefled  in  the  water  in  which  it  was  boiled. 
The  refinous  fubftance  is  foluble  in  fixed  and  volatile 
oils.  The  following  are  the  conllituent  parts  of  pro- 
polis. 

Pure  refin  57 

Pure  wax  1 4 

Extraneous  matter  14' 

Lofs  and  acid  \5  ■  «  MlcUt. 

"  jfll''-  V. 

100*.  P-49- 

2874 

3.  Honey. — This  alfo  has  been  confidered  as  a  ve- Honey, 
getable  produftion,  as  it  is  collefted  from  plants  by 
bees.  It  is  of  a  white  or  yellowidi  colour,  of  a  gra- 
nular fuft  confillence,  and  has  an  aromatic  fmell ; 
but  thefe  properties  vary  according  to  the  plants  from 
which  it  is  collefted,  or  the  climate  in  which  they 
grow.  By  diftillation  honey  yields  nearly  the  fame 
produfts  as  fugar.  It  is  converted  into  oxalic  acid  by 
means  of  nitric  acid.  It  is  very  foluble  in  water,  and 
is  even  fomewhat  deliquefcent.  It  readily  pafli-'s  to 
the  vinous  fermentation,  and  affords  a  fermented  li- 
quor which  has  been  called  hydromel.  It  is  partially 
foluble  in  alcohol,  and  by  this  means  fugar  may  be 
extrafted  from  it.  The  component  parts  of  honey  are 
fugar,  mucilage,  and  an  acid.  If  pure  honey  be  melt- 
ed, and  carbonate  of  lime  be  added  till  the  effervef- 
cence  ccafes,  the  fugar  is  feparated,  and  is  depolited 
in  cryftals.  jjj., 

4.  Cantharides  are  a  fpecies  of  fly,   (the  mt-loe  -vef-  Ca,.thari- 
caloriusy  Lin.)  which  are  much  employed,  from  a  pe- de». 
culiar   properly  they  puflefs,   to   raife   blifters   on   the 
fliin.     For  this  purpofe  the  whole  of  the  infeft  is  re- 
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duccd  to  powder.  Cantharides  have  been  fubjeftcd 
to  annlyfis  ;  and  by  fuccelTive  treatinent  with  water, 
alcohol,  and  ether,  four  dilTerent  iiibftancis  have  been 
extrafted.  1.  Three-eighths  of  the-r  weight  confift 
of  extraftive  matter,  of  a  reddilh-yellow  colour,  very 
bitter,  and  which  yields  by  diftilUtlon  an  acid  liquor. 
is.  A  little  more  than  one-tenth  of  the  weight  co'ifiits 
of  a  concrete  oil,  foiiiething  of  the  nature  of  wax, 
which  is  of  a  green  colour  and  very  acrid  tafte.  To 
this  is  ewing  the  peculiar  odour  of  cantharides.  This 
fiibftance  yields  by  diftillation,  a  very  pungent  acid 
fubftance  and  a  thick  oil.  S.  About  one-fiftieth  of  a 
yellow  concrete  oil,  which  feems  to  coannuuicate  the 
colour  to  the  infeft,  is  alfo  obtained.  4.  About  one-half 
the  weight  of  a  folid  matter  remains,  ihe  nature  of 
which  has  not  been  afceitained.  The  bliltering  effect 
of  canth:irides  feems  to  depend  on  the  green  waxy 
matter,  part  of  which  is  extrafted  by  means  of  warm 
water,  and  it  is  entirely  foluble  in  ether. 

Millepedes.  — Thefe  lafefts,  which  are  different  fpccies 
ofonifcuj,  were  formerly  employed  in  medicine.  By 
dlftillation  with  the  heat  of  a  water  bath,  they  yield  a 
watery  liquid,  which  converts  the  fyrup  of  violets  to  a 
green  colour,  and  by  this  proccfs  tliey  are  deprived  of 
five-eighths  of  their  weight.  By  treating  them  after- 
wards with  water  and  alcohol  they  furnilh  one-fourth 
of  their  weight  of  an  extrailive  and  waxy  matter  ; 
the  latter  is  foluble  in  ether.  The  muriates  of  potafh 
and  lime  have  been  detedled  in  the  exprefled  juice  of 
thefe  infefts. 

Ants. — Thefe  infefts  contain  an  acid  liquid  which 
they  emit  from  the  mouth  whe.i  they  are  irritated,  or 
when  they  are  bruifed  on  paper.  This  liquid  converts 
vegetable  blues  to  red  ;  and  it  has  been  obferved  that 
ftrcaks  of  the  fame  colour  are  communicated  to  blue 
flowers,  over  which  the  infecls  creep.  The  acid  obtained 
from  ants,  and  particularly  from  the  formica  rufa,  or 
red  ant,  was  formerly  confidered  as  pofTefling  peculiar 
properties,  and  thence  denominated  formic  acid;  but 
it  has  been  lately  afcertained  to  confift  of  a  mixture  of 
acetic  and  malic  acids. 

J^ac. — This  is  a  fiibftance  which  is  formed  on  the 
branches  of  feveral  plants,  as  the  jicus  indica,  the  Jicus 
reVmofa,  and  efpecially  the  croton  laccfirum.  It  is 
produced  by  the  punfture  of  an  infeft,  but  is  confider- 
ed as  belonging  to  vegetable  fubllances,  among  which 
the  general  properties  have  been  already  defcribed,  as 
well  as  the  properties  of  an  acid  obtained  from  it, 
among  the  acids. 

Sill. — This  is  the  produftion  of  feveral  infects,  ei- 
ther for  the  purpofe  of  covcnng  uj*.  their  eggs,  or 
forming  a  net  to  catch  their  prey,  as  is  the  cafe  with 
many  of  the  fpider  tribe,  or  to  cover  up  the  infeft  du- 
ring one  of  the  ftages  of  its  nietamorphofis.  The  filk 
of  commerce  is  ufually  obtained  from  the  phalena  bom- 
lyx,  or  filk-wonn.  This  fubftance  is  prepared  in  the 
body  of  the  larva  of  the  infett,  from  which  it  is  pro- 
truded through  feveral  fmall  orifices  in  very  fine  threads; 
and  with  this  it  forms  a  covering  for  itfelf  while  it  re- 
mains in  the  ftate  of  chryfalis  or  pupa. 

Silk  is  a  veiy  elaftic  fubftance,  and  is  of  a  white  or 
reddifti  yellow  colour,  when  it  is  produced  by  the  in- 
fett. The  elafticity  of  filk  has  been  afcribed  to  a  var- 
nifh  with  which  it  is  covered,  of  a  gummy  or  gelati- 
nous nature,  which  is  piecipitated  by  tan  and  muriate 


of  tin.      The   yellow  colour  of  filk  is   afcribed  to  a  re- Componert 
finous  matter  which  is  foluble  in    alcohol.       Bv  diftilla-    l'^"s  of 
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tion   filk  yields  a  large  proportion   of  ammonia. 

foluble   in    fulphuric,   nitric,    and   muriatic  acids.      By' 

nitric  acid  it   is   partly  converted  into   ojtalic  acid,  and 

a  fatty  matter  which  fivims  on  the  furfacc. 

Cochineal. — This   is   an   infect    which    breeds  on  theri    x.-      1 
1  1-      ■  n  ■     'IT  T  •         r  •         t-ocnineal. 

leaves    ot     tne     cactus     coccinelijcrus    L.\n.     iometimes 

c.dled  opuntiaor  nopal.  The  plant  is  cultivated  in 
Mexico,  for  the  purpofe  of  rearing  the  infetts,  which 
are  collefted,  dried,  and  employed  as-  a  beautiful  dye 
ftuff".  By  burning,  the  iame  refulls  are  obtained  as 
from  other  animal  matters  ;  but  with  boiling  water  it 
gives  a  crimfon  violet  colour,  which  becomes  red 
and  yellow  by  the  aftiOn  of  acids,  while  a  precipitate 
is  formed  of  the  lame  colour.  The  metallic  folutions 
added  to  this  decoition,  alfo  produce  a  coloured  pre- 
cipitate. The  muriate  of  tin  throws  do\wi  a  beautiful 
red  precipitate.  The  evaporated  refiduum  of  the  de- 
coftion  of  cochineal  treated  with  alcohol,  gives  a  fine 
red  colour,  and  this,  by  evaporating  the  alcohol,  af- 
fumes  the  form  of  a  refin.  Oxymuriatic  acid  converts 
tlie  folution  of  this  fubftance  into  a  yellow  colour, 
from  wliich  the  proportion  of  colouring  matter  may  be 
in  fome  meafure  eftimated,  by  the  quantity  of  acid  re- 
quifite  to  deftroy  its  colour.  Cochineal  is  well  known 
by  its  producing  a  beautiful  fcarlct  colour.  It  may- 
be kept  for  any  length  of  time,  at  leaft  in  a  dry  place, 
without  being  deprived  of  its  colouring  matter.  It  has 
retained  this  property  for  130  years.  Cochineal  is  cm- 
ployed  in  the  preparation  of  the  beautjful  lake  cilled 
carnime, 

Kermes. — This  alfo  is  an  infedl  which  is  employed  2881 
in  dyeing,  from  whence  it  has  been  called  coccus  ;«.  Kermes. 
feclorius.  It  is  the  coccus  ilicis  Lin.  and  is  produ- 
ced on  a  fmall  kind  of  oak,  the  quercus  coccifera. 
The  infeft  attaches  itfelf  to  the  bark  of  the  tree  by-  a 
foft  fubftance,  which  poffeflcs  many  of  the  properties 
of  caoutciiouc. 

When  the  living  infeft  is  bruifed,  it  gives  out  a  red 
colour.  It  has  a  ilightly  bitter,  rough,  pungent  taile. 
but  its  fmell  is  not  unpleafant.  The  dried  infeft,  or 
tlie  kermes,  imparts  this  odour  and  tafte  to  water  and 
to  alcohol,  and  communicates  alfo  to  thefe  liquids  a 
deep  red  colour.  By  evaporation,  an  extratt  of  the 
lame  colour  is  obtained.  It  is  employed  in  dyeing, 
and  has  been  alfo  ufed  in  medicine. 

Crahs  eyes. — The  fubftance  which  has'  received  this 
name,  merely  from  its  form,  is  a  concrete  body,  con-  „  ?  *  . 
vex  on  one  fide,  and  concave  on  the  other.  Two  of 
thefe  bodies  are  uiually  found  in  the  ftomach  of  the 
crab,  about  the  time  that  it  changes  its  lliell.  After 
the  fhell  is  fully  formed,  they  are  no  longer  found,  fo 
that  they  are  fuppofed  to  furniih  the  materials  of  the 
new  (hell.  They  are  entirely  compofed  of  carbonate 
of  lime,  a  fmall  proportion  of  pholphate  of  lime,  and 
gelatine. 

1  he  cruftacpous  coverings  of  the  crab,  lobftcr,  and 
fimilar  animals,  are  compofed  of  carbonate  of  lime, 
phofphate  of  lime,  and  animal  matter,  or  cartilage. 

VI.  Of  Subftances   peculiar  to  Teftaceous  Ani- 
mals. 

The  only  fubftances  to   be   mentioned    peculiar  to 
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tliis  clafs  of  animals  are,   fli^lls,   motlier  of  pearl,   and 
pe-i.rl. 

1.  S/i'-I's. — Such  as  have  been  particularly  examined 
by  Mr  tiatchett,  are  divided  into  two  claflcs.  In  the 
one  hi  includes  thofe  which  have  the  appearance  of 
porc-'lain,  and  liave  in  enamelled  furface,  which  he 
calls  porcsUiinc'US  Jliclh.  Such  are  the  various  fpeciea 
of  vo/u.'a  and  cypraa.  ^Thefe  fllells  were  found  by 
analyfis  to  be  compofed  of  carbonate  of  lime,  with  a 
fmall  portion  of  animal  gluten. 

2.  Mother  of  pearl. — The  fecond  clafs  comprehends 
tliofe  which  aie  generally  covered  with  a  ih-on;j  epider- 
mis, under  which  is  the  fhell,  compofed  chiefly  of  the 
fubftance  called  nacre,  or  mother  of  pearl.  Such  are 
tlie  oyjlcr,  the  river  mujfel,  the  halioth  iris,  and  the 
iurio  olearius.  In  thefe  the  proportion  of  carbonate  of 
lime  is  fmaller,  and  that  of  the  animal  matter,  greater. 

3.  Pearl. — This  is  a  concretion  formed  in  feveral  fpe- 
ciesof  fh  lis,  as  infomefpecies  of  the  oy  Her  and  themulTel. 
It  is  confidered  by  fome  as  a  morbid  concretion,  owing 
to  an  excefs  of  the  flielly  matter,  or  to  a  wound  of  the 
fliell  containing  the  animal.  Pearls  are  of  a  filvery  or 
bluifli-white  colour,  iridefcent  and  brilliant.  The 
refra£lion  of  the  light  is  afcribed  to  the  lamellated 
ftruclure,  for  they  confift  of  concentric  layers  of  car- 
bonate- of  lime  and  membrane  alternately  arranged. 
The  conilituent  parts  of  pearl  are  the  fame  as  mother 
of  peail. 

VII.   Subftanccs  peculiar  to  Zoophytes. 

The  7,oophytes,  many  of  which  have  been  examined 
by  Mr  Hatchett,  are  compofed  of  carbonate  of  hme, 
phofphate  of  lime,   and  animal  milter  of  different  de- 
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grecs  of  confiftency.      In  fome  the  conftituents  are  on- Component 
ly  carbonate   of  lime   and  a  gi  1  il.nout  .natter.      Sucii      .'"^"   , 
are  fome  fpccics  of  the   madrf|iure,   as   the  "'"(/'"'•^ura  y|,i,Hjn^.jj_ 

muriciita,   iiir^inea,    and   lahyrin'.hica ;    fome  fpecies  of y— ' 

millcpore,  as  the  milUpora  ceraha  and  alcicornis,  and 
the  lubipora  miijtca.  Oiliers  agai.i  are  compofed  of 
carbonate  of  hme  and  a  menibranaceous  fubflance, 
Sucli  are  the  maJrepara  fafclculnris,  tiie  mltlepora  cel- 
hilofa  and  fafeialis,  and  tne  iris  hippuris.  \Vhite  co- 
ral and  articulated  coralline  are  cumpofed  of  fimilar 
fubllances.  Another  divifion  of  zoophytes  are  com- 
pofed of  carbonate  of  Umc,  a  fnall  portion  of  phofji'iate 
of  lime,  and  membrane.  Such  are  the  madrep' r.'  poly- 
morpha,  the  gorgonia  nohilis  or  red  coral,  and  the  gor- 
gonia  fe'.ofa ;  but  fome  of  the  zoophytes  are  dfo 
foiuid  to  confdl  cliiefly  of  animal  matter,  with  fc.ircely 
any  portion  of  earthly  fnbftance.  To  this  divifion  be- 
long fome  fpecies  of  gorgonia,  and  many  fpccies  of 
fponge. 

Cmap.  XX.   Of  Arts  and  ManufaBures. 

In  this  chapter  it  was  intended  to  give  a  general 
view  of  the  application  of  the  principles  of  cht-miftry 
to  different  arts  and  manufaftures,  fuch  as  the  mana- 
fafture  of  foap,  of  glafs  and  porcelain  ;  the  arts  of  dye- 
ing, bleaching  and  tanning.  In  this  vicu'  it  was  pro- 
pofcd  to  explain  the  principles  of  thefe  arts  and  manu- 
faftures,  fo  far  as  they  depend  on  chemiftry,  leaving 
the  detail  to  the  diifcrent  treatifes  on  thofe  uibjefts  in 
the  conrfe  of  the  work.  Dnt  the  unavoidable  length 
to  which  this  article  has  extended,  obliges  us  to  refer' 
our  readers  for  the  whole  to  the  different  treatifei. 


APPENDIX. 


Aftkr  the  chapter  on  earths  was  printed  off,  we  re- 
ceived the  account  of  a  new  earth  difcovered  by  Kla- 
proth. 

Of  Oehroil.  This  earth  was  difcovered  in  a  mine- 
ral to  which  Klaproth  has  given  the  name  of  ochroites, 
of  which  the  external  charaflers  are  the  following  : 

1.  The  colour  of  this  mineral  is  between  carmoifiii 
red,  clove-brown,  and  reddilh-brown.  It  is  compaift, 
breaks  fplinteriiig  in  irregular  but  not  very  (harp  or 
angular  pieces.  It  is  perfeflly  opaque,  the  powder  is 
reddiih-grey  ;  it  is  not  very  hard,  but  brittle.  The 
fpecilic  ^jjravity  is  4.60.  This  mineral  is  found  in  the 
mine  of  Bafnsetes,  near  Riddarhytta  in  Weftmann- 
2887  land, 
Analyfis  of  ^_  «  ^_  ^  piece  of  the  mineral,  after  having  been  ig- 
nited to  rednefs,  loft  two  per  cent.  Its  rcddifh  colour 
had  been  changed  to  brown.  Its  figure  had  fuffered 
no  alteration.- 

"  b.  One  hundred  grains  of  the  finely  levigated  mi- 
neral ignited  for  half  an  hour,  loft  five  grains.  Its  co- 
lour was  changed  to  a  dark  brown. 

B.  a.  One  hundred  grains  of  ochroit,  after  being 
mixt  with  200  grains  of  carbonate  of  potalh,  were  ftrong- 
ly  ignited,  the  mals  which  could  not  be  rendered  fluitl, 


the  och 
rsites. 


was  reddifh  gray,  and  brittle.  On  being  diffufed 
through  water,  a>  ufual,  the  obtained  folution  was  co- 
lourlefs.  It  remained  perfcftly  tranfparent  ;  a  proof 
that  it  did  not  contain  tungften  oxide  ;  nitrate  of  filver, 
mercury,  lead,  barytes,  &c.  proved  the  abfence  of 
acids.  ' 

b.  The  infohible  refidue  of  the  laft  proccfs  was  boil- 
ed in  nitro  muriatic  acid,  the  filiceous  earth  beinn- fe- 
parated,  the  folution  was  decompofed  by  potalh,  and  the 
wiiole  boiled  for  fome  time.  The  alkaline  fluid,  after 
being  neutralized  with  muriatic  acid,  and  then  mingled 
with  carbonate  of  pcitafh,  fuffered  no  cliangc. 

C.  a.  Two  hundred  grains  of  the  finely  pulverized 
mineral,  were  firft  boiled  in  two  ounces  of  muriatic 
acid,  to  which  half  an  once  of  nitric  acid  was  gra- 
dually added,  and  the  digeftion  continued  for  fome,  time. 
The  whuie  became  thus  diflolv>  d  except  the  lllex  con- 
tained in  the  mineral.  Its  quantity  amounted  to  68 
grains. 

b.  To  the  folution  obtained  In  the  laft  procefs,  car- 
bonate of  ammonia  was  added  fo  long,  till  no  perma- 
nent precipitate  was  produced.  On  letting  fall  into  it 
fuccinate  of  ammonia,  a  curdly  precipitate  fell,  which 
vanifhed  again  on  agitation,  leaving  merely  a  pale  red 
5  E  2  precipitate 
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precipitate  of  fuccinate  of  iron.  This  being  colleited, 
waflied,  dried,  and  ilrongly  ignited,  yielded  nine  grains 
of  oxide  of  iron. 

c.  The  fluid  thus  freed  from  iron,  and  now  colourlefs, 
was  decompcfcd  by  carbonate  of  ammonia.  The  pre- 
cipitate obtained  was  white,  and  weighed  168  grains; 
on  being  deprived  of  water  and  carbonic  acid  by  beat, 
its  whice  colour  changed  to  cinnamon-brov/n.  It 
weighed  109  grains. 

d.  All  the  water  employed  for  wafliing  the  different 
precipitates  wen.  ningled,  evaporated  to  drynefs,  and  the 
ammoniacal  fa't  vohrilized  ;  a  minute  quintity  of  a 
muriate  was  obtai.ied,  the  bafi8  of  which  could  not  be 
dt-termined. 

From  what  follows  it  will  become  evident,  that  the 
ciniiamon-broA'n  precipitate  (r. )  which  forms  the  j>rinci- 
pal  part  of  the  foffil,  is  i  peculiar  earth,  diftinft  from 
all  the  others  hitherto  known.  Tlie  charaderiilic  pro- 
perty which  it  pofTefles  of  acquiring  a  light-brown  co- 
lour after  being  heated,  has  induced  me  to  call  it 
ochroit  ear'.h  (a),  which  may  alfo  ferve  for  the  mineral 
itfelf. 

According  to  this  analyfis,  100  parts  of  the  ochroit 
of  Riddarhytta  contain, 

Ochroit  earth, 

Silex, 

Oxide  of  iron, 

Water,  &c.  (A.  h.) 

Lofs, 
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CharaSerlflic  Properties  of  Ochroit  Earth. 

1.  Ochroit  earth  is  capable  of  combining  with  car- 
bonic acid  during  its  precipitation  from  acids  by  car- 
bonated alkalies,  and  llrongly  confolidating  a  portion 
of  water. 

One  hundred  grains  of  the  earth  precipitated  by 
carbonate  of  ammonia,  and  llrongly  dried,  loll  on  be- 
ing neutrahzed  by  nitric  acid,  23  grains  :  1 00  grains 
of  the  fame  earth  loft,  after  being  llrongly  ignited, 
35  grains  :  100  parts  of  carbonate  ochroit,  therefore, 
conlilts  of 

Ochroit  earth  65 
Carbonic  acid  23 
Water         -       12 


100 


2.  Ochroit  earth,  after  being  freed  from  carbonic 
acid  and  water,  by  heat,  always  appears  in  the  form  of 
a  cinnamon-brown  powder.  The  intenfity  of  the  co- 
lour is  in  proportion  to  the  heat  applied.  Tliis  colour 
is  not  owing  to  the  prefence  of  iron,  or  manganele,  &c. 
but  it  is  a  charafteriftic  property  of  the  earth. 

3.  Ochroit  earth  included  in  a  charcoal  crucible,  and 
expofed  to  the  heat  of  the  porcelain  furnace,  fuffered 
no  change  whatever. 

4.  Urged  by  the  blow-pipe,  it  becomes  phofphoref- 
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cent ;    fufed   with   phofphate   of   foda  and    ammonia,    Ochroit 
it  becomes  tinged  by  it,  without  effecting  a  folntion  of     E^mJi- 
the  earth.      The  fah  acquires  merely  a  marbled  lemon-         * 
yellow  colour.     Borax  has  hkewife  no  chemical  eil'eft 
upon  it.      This  fait  only  effetls  a  mechanical  diviiion. 
The  earth  always  appears  diffufcr-J  through  the  borax  in 
rmnwtc  jioccidi. 

5.  Ochroit  earth  mixed  in  different  proportions  with 
proper  fluxes,  and  applied  for  painting  of  porcelain, 
proved  unfuccefsful.  The  painted  articles  were  liglit- 
brown,  but  the  colour  was  not  uniform  ;  a  proof  that 
no  combination  had  been  effetled. 

6.  Ochroit  eartn  combined  with  carbonic  acid  is 
eafily  folnble  with  effervefcence  in  acids.  The  tafle 
of  the  folulion  is  very  -rough  and  aftringent.  The 
concentrated  folution  is  of  an  amethyft-red  colour ; 
diluted  with  water,  it  becomes  colourlefs.  Ignited 
ochroit  earth,  on  the  contrary,  is  difficultly  foluble  in 
acids  in  the  cold  ;  if  nitric  acid  be  employed,  the  folu- 
tion is  yellowifh  red. 

7.  The  combination  of  ochroit  earth  with  fulphuric 
acid,  is  cryftallizable.  The  figure  of  the  cryftals  form- 
ed in  the  mafs  of  the  fluid  is  the  odlahcdron.  They 
are  heavy,  of  a  pale-amethyft  colour,  and  difficultly 
foluble  in  water ;  but  the  fulphate  of  ochroit,  with 
excefs  of  acid,  is  more  foluble  ;  the  figure  of  the  cry. 
ftals  formed  on  the  fides  of  the  veffel,  is  necdle-fnaped, 
radiating  from  a  centre.  They  are  more  foluble  than 
the  former. 

8.  If  a  folution  of  fulphate  of  foda  be  mingled  with 
a  folution  of  muriate  or  nitrate  of  ochroit,  a  mutual  de- 
compofition  takes  place.  A  white  infoluble  precipi- 
tate is  formed,  confifting  of  fulphuric  acid  united  to  tiie 
odiroit  earth.  This  combination  may  be  dccompofed 
by  boiling  it  with  double  its  weight  of  carbonate  of 
foda.  By  this  means  ochroit  earth  may  be  obtained 
very  pure. 

9.  Ochroit  earth  is  likewife  foluble  in  fulphurous 
acid,  the  folution  cryftallizes  in  needles  of  a  pale  ame- 
thyft  colour. 

1 0.  Muriatic  acid  difTolves  ochroit  earth,  and  yields 
cryftals,  the  figure  of  which  is  the  prifm.  It  is  folu- 
ble in  alcohol  without  imparting  to  its  flame  any  par- 
ticular colour. 

11.  Acetite  of  ochroit  could  not  be  cr)'ftallized,  but 
yielded  an  adhclive  mais. 

12.  Nitrate  and  muriate  of  ochroit  are  dccompofa- 
hie  by  carbonated  earths  and  alkalies,  the  precipitate 
is  milk-white.  Alkalies  and  earths  freed  from  carbonic 
acid,  occaflon  a  yellowifh-gray  precipitate. 

1 3.  Prufliate  of  potalh  precipitates  ochroit  from  all 
its  neutral  folutions,  milk-white.  The  precipitate  is 
foluble  in  muriatic  and  nitric  acid  (b). 

14.  Tinftu.-e  of  galls  occafions  no  change  in  the  fo- 
lutions of  this  earth. 

"1 5.  Hydroguretted  hydrofulphuret  of  ammonia  preci- 
pitates the  folution  of  ochroit  earth,  yellowifh  white. 

16.  Water  impregnated  with  fulphurated  hydrogen 
occafions  no  change  in  the  folutions  of  ochroit  earth. 

17.  Succinates  precipitate  ochroit  earth  white. 

18.  Phofphate 


(a)   From  the  Greek  word  "xe"-   (Jla'vefcens ) ,  brownifti- yellow. 
(b)  If  the  earth  contained  the  muriates  and  quality  of  iron,  it  becomes  by  this  means  manifefted. 
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IS.  Pliolphate  of  ioda  occafions  in  the  folutions  of 
this  earth  a  white  precipitate,  which  again  vanifhes  by 
the  addition  of  nitric  or  muriatic  acid. 

19.  Tartrites  of  potafli  alfo  precipitate  this  earth 
white. 

20.  Oxalates  effeft  a  like  decompofition,  the  oxa- 
lite. of  ochroit,  however,  is  not  foluble  in  nitric  or 
muriatic  acids. 

-21.   Alkalies  and   alkaline  carbonates  do  not  act  on 
ochroit  earth. 

22.  Ammonia  feebly  a6ts  on  it,  under  certain  cir- 
cumftances,  as  may  be  evinced  from  the  following  ex- 
periment : 

A  folution  of  nitrate  of  ochroit,  prepared  by  dif- 
folving  100  grains  of  carbonate  of  ochroit  (not  abfo- 
lutely  free  from  iron,)  in  nitric  acid,  was  decompofed 
by  carbonate  of  ammonia,  and  digeiled  in  the  fluid, 
containing  a  confiderable  quantity  of  carbonate  of  am- 
monia in  excefs,  for  fome  days.  Tlie  fluid  which  had 
acquired  a  yellow  colour,  was  feparated  and  neu- 
tralized by  fulphuric  acid,  and  then  fet  in  a  warm 
place.     A   gray  precipitate  was  thus  obtained,  which, 
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Oil  being  dried,  weighed  1 J  grains.  This  precipitate, 
after  being  diflblved  in  nitric  acid,  yielded  a  blue  pre- 
cipitate by  prufTiate  of  potafh  ;  this  being  feparated,  a 
white  flocculcnt  precipitate  tell  down  by  dropping  into 
the  remaining  fluid  carbonate  of  potafli.  This  method 
is,  therefore,  applicable  for  feparating  a  minute  quantity 
of  iron,  that  may  be  contained  in  the  fluid. 

"  From  what  has  been  floated,  it  becomes  obvious,  that 
the  ochroit  earth  bears  the  ncarcil  relation  to  yttria  ; 
for,  like  this,  it  forms  a  connedling  link  between  the 
earths  and  the  metallic  oxides.  Like  yttria,  it  has 
the  property  of  forming  a  reddifli  coloured  fait  with 
fulphuric  acid,  and  is  precipitable  by  prufTiate  of  pot- 
afli ;  but  differs  from  yttria,  that  it  docs  not  fonn 
fweet  falts,  that  it  is  not  (at  leafl:  very  fparingly) 
foluble  in  carbonate  of  ammonia ;  and  that,  when 
ignited,  it  acquired  a  cinnamon-brown  colour.  It 
farther  differs  from  yttria  by  not  being  foluble  in 
borax  or  phofphate  of  foda  when  urged  upon  char- 
coal before  the  blow-pipe,  which  falts  cafily  effedl  a 
folution  of  yttria,  and  melt  with  it  alfo  into  a  pellucid 
pearl"*. 
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ERRJTUMin  CHEMin'Ri: 


P.  j08.  1.  10.  col.  2d.  It  is  faid  that  Mr  Keir  found  that 
fulphuric  acid  froze  at  4-5°  Fahrenheit.  This 
is  only  inferred  from  the  'thermometer  being 
ftatioaary  at  45°  during  the  melting  of  the 


frozen  acid.  A  greater  degree  of  cold  was 
always  found  neceflary  for  its  congelation. 
Phil.  Trail/.  1787.  p.  279. 


EXPLANATION  of  the  PLATES. 


Plate  CXLII. 

Fig.  1.  Reprefents  Harrifon's  pendulum  conflrufted 
en  the  principle  of  the  unequal  expanfiou  of  metals. 

Fig.  2.  The  calorimeter  of  Lavoiiier  and  Laplace, 
fee  page  47G. 

Fig.  3.  Iron  bottle  and  bent  gun-barrel  for  procu- 
ring oxygen  gas  from  manganefe.  The  black  oxide  is 
reduced  to  powder,  and  introduced  into  the  bottle  A. 
The  bent  tube  is  put  on  the  mouth  of  the  bottle  at  C, 
and  luted  with  the  materials  defcribed  at  the  foot  of 
page  490.  The  bottle  is  then  expofcd  to  a  red  heat, 
and  the  gas  which  comes  over  is  received  in  jars  oa 
the  pneumatic  apparatus. 

Fig.  III.  and  4.  reprefent  the  apparatus  for  the  de- 
compofition of  water.      See  page  496. 

Fig.  5.  Pneumatic  trough  for  colledling  gafeous 
bodies.  Suppofe  a  quantity  of  fulphurated  hydrogen 
gas  is  to  be  collefted,  which  is  defcribed  in  page  505. 
The  iron  filings  and  fulphur  which  were  melted  toge- 
ther in  a  crucible,  and  which  then  form  a  black  brittle 
mafs,  are  to  be  introduced  into  the  glafs  vcfl"els.  Fig. 
6.  B  is  a  bent  tube  ground  to  fit  the  mouth  D,  and  is 
air-tight.  To  the  other  mouth  C  is  fitted  the  ground 
Itopjjer  A.  One  end  of  the  bent  tube  is  fitted  into 
the  month  D,  and  the  other  placed  under  the  glafs  jar 
F  on  the  fhelf  of  the  pi,eumatic  trough  E,  which  is 
filled  with  water  about  an  inch  above  tli'-  inrface  of 
the  flieil.  The  jar  is  alfo  previoufly  filled  with  water, 
cautioufly  inverted,  and  fet  on  the  ftielf.   The  apparatus 


being  thus  adjufted,  muriatic  acid  is  poured  into  the  open- 
ing C,  and  the  ground  ilopper  is  immediately  replaced. 
A  violent  eftervefcence  takes  place,  a  great  quantity  of 
gas  is  difeiigaged,  and  as  there  is  no  other  way  for 
it  to  efcape  it  pafTcs  into  the  glafs  jar.  When  this 
is  filled,  it  is  removed  to  another  part  of  the  fhelf ;  ano- 
ther jar  which  was  previoufly  filled  with  water  is 
put  into  its  place,  and  fo  on  till  the  whole  gas  is  col- 
leded. 

Fig.  7.  Papin's  digefter.  A  is  the  body  of  the  vef- 
fel,  which  has  been  generally  made  of  copper  or  iron, 
very  thick  and  ftrong.  BB  are  two  ftrong  bars  fixed 
to  the  fides  of  the  vefTel.  To  the  upper  end  of  thefe 
bars  is  fixed  the  crofs  bar  C,  through  which  paffes 
a  ftrong  fci-ew  D,  which  prcffes  on  the  lid  of  the 
vefTel  at  E,  fo  tliat  it  is  enabled  to  refift  the  elaflic 
force  of  the  vapour ;  and  the  water  can  thus  be 
raifed  to  a  higher  temperature  than  tlie  ordinary  boiling. 
point. 

Fig.  8.  This  reprefents  an  apparatus  for  diftilla- 
tion.  A  is  the  furnace,  B  is  the  body  of  the  Hill, 
which  is  gciurally  made  of  copper  ;  C  is  the  top  or 
head,  made  of  the  lainc  metal.  I'he  vapour  as  it  rifes 
from  the  liquid  by  the  app!  cation  of  heat,  paffes  along 
the  tube  D,  vv-hich  couuiiuuicatcs  with  a  fpiral  tube 
in  the  i\ingeratoi-y  E,  which  being  filled  with  cold 
watci-,  the  vap-jur  is  cond^uf^jd,  and  paffes  out  at  the 
other  extremity  of  the  tube  F,  and  is  received  in  the 
veffel  G. 

Plato 
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Plate  CXLIIT. 

rig.  9.  Glafs  Retort. 

Fig.  10.  Tubulated  retort. 

Fig.  11.  Glafs  Alembic 

Fig.  12.  .Solution  glafs. 

Fig.  13.  Crucible. 

Fig.  14.  Apparatus  for  obtaining  muriatic  acid  from 
muriate  of  fuda  by  fulphuric  acid.  The  muriate  of 
foda  is  introduced  into  the  retort  A,  and  by  means  of 
the  bent  tube  B  the  fulphuric  acid  is  added.  Tlie  ma- 
trafs  C  is  adapted  to  the  retort,  to  receive  the  portion 
of  impure  fulphuric  acid  and  muriatic  acid  which  paflts 
over  towards  the  end  ot  the  operation.  D,  E,  and  F, 
are  bottles  containing  water  ;  the  quantity  of  which 
(hould  be  equal  in  weight  to  that  of  the  fait  ernploy- 
ed.  Thefe  bottles  are  furnilhed  with  tubes  oi  fafcty 
GG  ;  or  the  tube  of  fafety  may  be  applied  as  H  in  the 
bottle  E. 

Fig.  15.  Apparatus  for  impregnating  fluids  with 
gafes.  A  is  a  tubulated  retort  whicli  is  joined  to  B, 
a  tubulated  receiver,  from  which  a  bent  tube  C  pafles 
to  the  fecond  receiver  D.  Tliis  laft  communicates  with 
the  bottle  F  by  means  of  the  bent  tube  E.  The  end  of  the 
tube  C  which  enters  the  receiver  D,  is  furnifhed  with  a 


Tulve  which  prevents  the   return  of  any  ga?   from  the  Explanation 
receiver  D  to  the   receiver  B,   in  cafe  a  vacuum  ihould   of  I'lates. 
take  place  in  the  courfe  of  the  operation  in  the  receiver  • 

B,  or  in  the  retorl  A.  The  gas  which  is  not  abforbed 
by  the  water  in  tlie  receiver  D,  pafll-s  through  the  tube 
E  to  the  bottle  F; 

Fig,  16.  A  gazometer,  which  is  a  convenient  ap- 
paratus for  hold.iig  gafes.  It  is  ufually  made  of  tin 
plate  A  is  an  inverted  veffcl,  which  exaftly  tits  ano- 
ther, which  is  fixed  within  the  cylinder  B.  When  it 
is  preHed  down  to  the  bottom  of  the  cylinder,  water 
is  poured  in,  by  which  means  the  fmall  quantity  of  air 
which  remains  in  the  intermediate  fpaces,  is  forced  out, 
and  the  gas  to  be  prcferved  may  be  introduced  at  the 
lower  llop-cock  C.  The  vefTel  A  is  nearly  balanced 
bv  the  weights  DD,  which  are  connefted  with  it  by 
means  of  the  cords  aaaa,  vi'hich  move  on  the  puliies 
bbbb.  As  the  gas  enters  the  apparatus,  it  forces  up 
the  veiTel  A,  and  in  this  way  it  may  be  completely  fil- 
led. It  is  forced  out  by  turnmg  the  ftop-cock  E,  and 
prefiing  down  the  veffel  A,  and  may  be  conveyed  in- 
to a  p;ieumatic  apparatus,  and  received  in  jars  by  inean» 
of  the  flexible  tube  F. 
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Bdellium,  .  2498 

Becchcr's  elements,  43 

Benzoic  3.cid,  hifiovy  of ,  714 

properties,  716 

component  parts,  720 

afSnities,  722 

Benzoin,  2489 

Bergmaiin's  explanation  of  aflinity,  56 

Bezoards,  '        2862 

Bile,  properties  of,  2664 

compofition,  2669 

Bijmuth,  hiftory  of,  1657 

properties,  1661 

Bitter  matter,  21'16 

Black,  Dr,  on  caloric,  212 

fixed  air,  38 

BUJlers,  liquor  of,  2764 

Blood,  properties,  2642 

ierum,  2648 

cruor,  2653 

fibrina,  2657 

couftituents  of,  2660 

inflammatory,  2662 

diabetic,  2663 

.£,Vf,  liquid,  what,  2410 

Bodies, 
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Bcu'les,  capacities  of,  f  r  caloric,     N°  26 1 

Bocrhoave,  his  diftnbution  of  bodies. 

,    25G 

Boiltng, 

1329 

point  conllant, 

'2.S0 

Bones, 

277'J 

comp'^fition, 

277S 

of  different  animals, 

of  the  teeth, 

2729 

of  fifhes, 

2872 

Boraclc  acid,  difcovery  of, 

566 

preparation, 

S67 

properties. 

568 

affinities, 

574 

Borate  of  lime. 

IIMS 

Borax,  hiftory  of. 

1067 

properties, 

]06y 

ufes, 

1073 

Bofcov'tch's  theory  of  colicfioa. 

72 

Brain  and  nerves. 

2802 

Britain,  chemiftry  firft  ftudied  in, 

36 

BrugnatelU  on  combuftion. 

325 

Butter  of  antimony. 

16?5 

of  hifmiith, 

1670 

of  zinc. 

1775 

C. 

Calamine, 

17S2 

Cakes  of  metals. 

1518 

Calomel, 

1738 

Ca/oric,  what, 

159 

Bacon's  theory  of, 

161 

velocity  of, 

165 

mir.nte  particles, 

165 

refletlion. 

170 

rayb  of, 

1T2 

effetls  of, 

303 

mod  locations  of. 

334 

elailic  fluids,  effefts  on. 

181 

radiated. 

241 

rcfraded. 

242 

refleded, 

243 

Camel,  urine  of. 

2C9S 

Canii-'.cnn,  mineral, 

16;2 

CiWpLor, 

24  il 

Camphorate  of  potafh. 

ior& 

Caniphoric  acid,  hillory  of, 

738 

properties. 

710 

affinities. 

744 

Cantharides, 

2875 

C:ntcn's  pyrophorus. 

144 

Caowtchouc, 

2-149 

Ca-l/ons.te  of  potafh. 

974 

Cartone,  nature  of,  explained. 

397 

CarLonii  acid,  formation  of, 

595 

.                    names  of, 

596 

method  of  obtaining. 

598 

properties. 

,     599 

afHnities, 

6'J6 

fatal  effefts  of. 

60S 

Cajlor, 

2S56 

Ca-jentlifh,  Mr,  his  experiments  on 

water, 

S89 

Cerumen  of  the  ear. 

2735 

properties. 

2736 

compofilion, 

2738 
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Cheefe,  N°  2713 

Ch.niijlry,  definition  of,  1 

importance  of  to  man,  7 

applic:ition  of,  to  the  arts,      13 
an  iirt  among  the  Egyp- 
tians, 17 
Greeks,                    18 
Plioei.icians,             19 
Chinefe,                    20 
Romans, 
Chromate  of  potafli, 
Chromic  acid,  difcovery  of, 

vfes. 
Churning,  proccfs  of. 
Cinnabar, 
Citrate  of  potafh. 
Citric  acid,  fonnd  in  fruits, 
compounds  of, 
affinities, 
Civet, 

Coagulation,  caufe  of. 
Cobalt, 
Cochineal, 
CoLeJion,  force  of, 

Newton's  theory  of, 
Di  fagnlier's, 
Bofcovich's, 
Cold  refledcd, 

accounted  for, 
Colour, 

Colouring  matter, 
Columhaic  of  potafh, 
Colunibic  acid,  difcovery  of, 

properties, 
Columbium,  hiftory  of, 

analvfis, 
Comlujiion, 
Concretions,  morbid, 

found  in  pineal 
gland, 
falivary, 

pulmonary  2819 
compofition  of,  2821 
biliary,  2822 

urinary,  2828 

properties  of,  2839 
couRituents,  2831 
folvents,  2842 

how  ufed,   2843 
gouty,  properties  of,       2846 
aftion  of  alka- 
lies on, 
Copaiva, 


Copal, 

Copper,  hiftory  of, 

ores, 

properties, 

alloy!, 
Corrofi-ve  fublimate, 
Cow.  urine  of. 
Crabs  eyes, 

Crawford,  Dr,  his  method  of  afcrr- 
taining   the-  capacity  of  bodies 
for  caluric, 
Cruor  of  blood, 


Cruor  of  blood  contains  albumen 

and  foda,  N' 

iron, 
Cry^alUxallon  accounted  for, 

by  Newton, 
Hauy, 
Curd, 

of  milk  of  different  animals, 
Cutis  or  true  flcin, 

D. 
Didton  on  caloric, 
Deconipijiiion  of  animals, 
Dcfiniiioi:  of  chemiftry, 
Dij'agidiirs  on  colieflon, 
Detonation,  what, 
Diamond, 

found  in  the  torrid  zone, 
form  of, 
propel  ties, 

produiflion  of  its  combuf- 
tion,   . 
a  fimple  fubftance, 
compared  with  charcoal. 
Different  affinities  among  bodies, 
Digejlion, 

nature  of  unknown, 
Difeoi'eries  of  the  alchemifts, 

importance  of. 
Dragon's  blood, 
Dropfy,  L't^uor  of, 

E. 
Earths,  properties  of, 
Effects  of  light  on    metalic  oxides, 
ca'oric, 
folubility. 
Egg  yields  albumen, 

Egyptians,  their  knowledge  of  che- 

miilry, 
Elajlic  fluids, 
Etemi, 

Elements  of  bodies. 
Epidermis  of  the  fliin, 
Epj'om  lalt. 
Ether,  formation  of, 
names, 
fulphuric, 
nitric, 
muriatic. 
Evaporation  explained, 
Eupi.orbium, 
2847      Examples  of  afHnity, 
2473      Excrement, 
2469      Expanjion, 

1958  quantity  of, 

1959  ExtraSive  matter, 
1961  Eye,  hui.iiurs  of, 
2005  of  (hccp, 
1738  human, 

2697  F. 

2882     Fat, 

Fermentation,  acetous, 
vinous, 
262  panary, 

2653     Fibrina  obtained  from  blood, 


986 

635 

641 

2710 

1701 

1005 

680 

690 

691 

2855 

2598 

1593 

2880 

68 

70 

71 

72 

272 

273 

150 

2394 

986 

642 

644 

1572 

1574 

155 

2815 

2816 
2817 


775 

2654 

2655 

82 

83 

84 

2712 

2721 

2783 

269 

2572 

I 

71 
337 
397 
399 
400 
401 

402 

403 

404 

JI2 

2548 

2552 

30 

39 

2467 

2764 

1165 

151 

175 

100 

2596 

2863 

17 

183 

2471 

41 

2781 

1343 

832 

833 

83* 

844 

853 

80 

2489 

9+ 

2867 

178 

202 

2387 

27  .0 

2731 

2732 

2628 
2310 
23fi0 
2313 
2612 
Fibrina 
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Fibrlna  obtained  from  mufcle, 

N«  2613 

//^Vand  nails,  aftions  of  acidson,  1>! 

P2S10 

Ladie  acid,  affinities  of, 

N^  761 

properties, 

2611. 

diftillation  of, 

2809 

Lana  pliilofophica. 

1757 

coi'ij;ofi*ion, 

26  Hi 

compofition. 

2814 

Lavoifier  on  caloric. 

264 

/■/mi  and  ft -el.  eff.as  of, 

277 

Harlfhorn, 

2852 

Lanvs  of  affinity. 

92 

Flowers  of  b  iinuth, 

1661 

Hauy's  theory  of  crjftallizalioii, 

84 

Lead, 

1824 

of  zinc. 

1758 

Heat  explained. 

156 

properties  of, 

1827 

Fluate  of  potalh. 

968 

latent. 

224 

falts  of, 

1839 

lime, 

1208 

from  co'.idenfation, 

278 

alloys  cf. 

1869 

Fluoric  acid,  biftoi-y  of. 

560 

by  friclion,                           ' 

2S4 

Ligaments, 

2801 

properties. 

562 

animal. 

2545 

Light,  velocity  of. 

130 

coiipufition. 

564. 

Hijlory  of  chemiftry, 

16 

particles. 

133 

affiiiities. 

565 

Homy, 

2874 

effecls. 

151 

FlulJl/j, 

207 

Hooke's  theoiy  of  light. 

312 

reflection  of, 

134 

owing  to  an  increafe  of  i 

:a- 

Horn  irom  ftieep,  i^c. 

2851 

rays  of. 

152 

loric. 

212 

Horfe,  urine  of, 

2696 

inflexion. 

135 

Fluids  elaftic. 

101 

Hoiuard's  fulminating  powder. 

17S1 

refraclion. 

136 

Falus,  cruft  on, 

2758 

Hulme's  experiments  on  light. 

149 

tranfparer.cy. 

140 

nature  of. 

2759 

Hydrogen  gas,  hiftory  of. 

373 

undulating  fluid. 

128 

Fourcroy^s  experiments  on  water. 

392 

properties, 

375 

Limbourp^s  idea  of  affinity. 

55 

France,  chemifti7  ftudied  in. 

37 

a  remiedy  in  difeafe. 

378 

T  '                          *           r 

J^ime,  properties  or, 

1169 

Freezing,  mixture,  how  ufed» 

275 

Hypei-oxymuriatic  acid, 

affinities. 

1175 

Fr'cllon, 

290 

how  obtained,    B56 

falts, 

1181 

Frtgorifc  particles, 

'271 

compofition  ( 

of,  558 

Liquid,  water  in  the  ftate  of. 

395 

Fulminating  gold. 

2099 

affinities. 

559 

Liquor  filicum, 

1450 

mercury. 

1731 

of  the  amnios. 

2753 

plati.ia, 

2135 

I. 

properties. 

2754 

powder. 

950 

Ice,  water  in  the  ftate  of. 

394 

of  dropfy, 

2764 

filver. 

2048 

Importance  of  chemiftrj-. 

7 

bhftcrs. 

lb. 

G. 

Iiijlammabk  fubftances. 

816 

Litharge, 

1834 

Qalbanum, 

2494 

names  of, 

818 

M. 

Gallic  acid,  properties  of, 

706 

hiftory. 

819 

Magijlcry  of  bifmuth. 

1669 

affinities, 

713 

properties. 

821 

Magnejia,  hiftory  of. 

1332 

Gamboge, 

2497 

coiirtituents. 

■  829 

properties. 

1334 

Gajes  not  luminous. 

157 

Injlcclion  of  light. 

135 

ufes, 

1340 

expa.id  equally, 

206 

Ink,  black,  how  to  make. 

1936 

Malate  Of  potafli. 

1005 

azotic. 

350 

fympathetic. 

1608 

Malic  acid,  hiftory  of. 

692 

nitrous  oxide, 

363 

Iridium  examined. 

21o3 

preperties, 

696 

nitrous, 

369 

Iron,  hiftory  of. 

1880 

Manganefe,  hiftory  of. 

1632 

Gelatine, 

2584 

ores. 

1882 

ores. 

1633 

Clop  of  antimony, 

1684 

properties. 

1SS4 

properties, 

1635 

Cold,  liiftory  of, 

2077 

caft,  its  properties. 

1896 

oxides. 

1637 

properties, 

2080 

falts. 

1903 

Mafic, 

2464 

affinities. 

2088 

alloys. 

1945 

Matter,  folid. 

75 

fa'its, 

2089 

Irvine,    Dr,    his    confirmation    of 

fluid. 

76 

fulminating, 

2099 

Black's  theor)-. 

236 

Mayoiv's  theory^  of  light. 

313 

alloys. 

2109 

Ivory  from  the  elephant. 

2850 

Medicine, 

9 

Cluclna,  hiftor^'.of. 

1465 

MeJlitlc  acid,  difcovery  of, 

754 

pr(;pirties. 

1467 

K. 

properties. 

756 

falts, 

1473 

Kermes, 

£881 

compofition. 

760 

Gluten,  properties  of, 

2337 

Kiriuan's  method  of  eftimating  the 

Membranes, 

2799 

Good  conduftors,  what, 

246 

force  of  affinity. 

110 

Mercury,  hiftory  of. 

1700 

ufe  of. 

248 

objeftions  to  it  by 

analyfis, 

1702 

Creeks,  their  knowledge  of  chfrr.i- 

Morveau    and 

properties. 

1705 

ftr>-. 

18 

Berthollct, 

111 

affinities. 

1716 

Guinea  pig,  urine  of. 

2700 

method  of  afcertaining  the 

fulminating. 

1731 

Gum,  properties. 

2327 

quantity    of     water    in 

Metals,  importance  of. 

1504 

diftillation  of, 

2331 

fulphuric  acid. 

469 

brilliancy. 

1506 

refins. 

2485 

Koumip, 

2715 

denfity. 

1509 

Gun-ponvdeif; 

947 

L. 

duftility. 

1512 

preparatior., 

948 

Lahdaniini, 

2466 

fufibility. 

1515 

nature  of. 

949 

Lac, 

2475 

imperfeft, 

1529 

Gualac, 

2474 

Laccic  acid,  difcover)'  of. 

768 

perfeft. 

ibid. 

H. 

properties  of. 

771 

Milk,  properties  of  cow's. 

2706 

Hair  and  nails, 

■'   2807 

LaHk  acid,  difcovery  of, 

762 

feparates  into  two  parts. 

2707 

afti«u  of  water  on, 

2808 

properties  of, 

764 

coagulation  of. 

2711 
Milk, 

CHEMIST 


Miih,  ferments,  N°  2715 

compofition,  2717 

comparlfon  of  different  kiiitis,    2719 


Millepedes, 
Mineral  cameleon, 

waters,  clafTes  of, 
I  gafes, 

falts, 
aiialyfis, 
Jllinerals, 

Mix/lire,  fource  of, 
Mixtures,  freezing, 
Molyhdate  of  potafh, 
Molybdena,  hiftory  of, 
properties, 
Molybdic  acid,  liiftory  of, 
properties, 
Mother  of  pearl, 
Mucus  of  the  nofe. 
Muriate  of  potafh,  ufes  of, 

properties, 
compofition, 
lime, 
Muriatic  acids,  names  of, 
properties, 
fuopofed  formation 

of, 
xifes, 
affinities, 
Mufcles,  flruflure  of, 
compofition, 
boiled, 
roafled, 
properties, 


Muji, 
Myrrh, 


N. 


Narcotic  matter. 
Natural  hiftory, 

philofophy, 
Neicton's  theory  of  cohefion, 

cryflaUization, 
Nickel,  liifloiy  of, 
properties, 
alloy  of. 
Nitrate  of  potafh,  properties, 

ufes, 
Nitric  acid,  names  of, 
hiftory, 
properties, 
abforbs  water. 
Nitrous  gas,  how  prepared, 
properties  of, 
combines  with  oxygen, 
oxide  gas, 

properties  of, 


287(5 
1652 
21 91. 
2200 
2204. 
2207 

291 

27* 
985 

1555 

1557 
627 
628 

2884. 

27. "55 
958 
960 
966 

1298 
525 
528 

537 
539 
54-1 
2788 
2792 
2794. 
2795 
2798 
285-4. 
2492 

2418 
3 

4 

70 

83 

1615 

1618 

1624 

942 

954 

497 

498 

502 

504 

369 

370 

372 

86.3 

365 


tafle   and  fmell  of,  367 
40 


Nomenclature,  new, 


O. 

Ochroit  earth,  analyfis  of,  2887 

combines  with  car-  . 

br.ne,  2889 

charafters  of,  2890 

Oils,  of  two  kinds,        ,  861 
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Oils,  fixed,  preparation  cf, 

properties,  866 

compofition,  868 

rancidity,  872 

ufes,  877 

volatile,  charafters  of,  879 

fragrance,  883 

fluidity,  884 

tafte,  887 

ufes,  894 

Olilanum,  2487 

Opobalfamum,  ,  2472 

Opoponax,  2496 

Ofmiunu  2154 

Oxalate  of  potafh,  992 

Oxalic  acid  found  in  plants,  663 

properties  of,  665 

component  parts,  668 

afHnities,  669 

Oxidation,  1517 

Oxide,  363 

Oxygen,  difcovery  of,  341 

how  obtained,  343 

properties,  345 

effeds  of,  in  combuftion,  346 

animals  live  in,  347 

combines  with  bodies,  348 

P. 

Palladium,  properties  of,  2148 

Paracelfus,  account  of,  26 

Particles,  frigorific,            •  271 

Pearl,  2885 

white,  1669 

Percujfwn,  fource  of  caloric,  277 

Pcivter,  1822 

Phihfophers  flone,  23 

Phofphate  of  lime,  2834 

ammonia,  2835 

Phofphorous  acid, 

properties,  586 

compofition,  592 

affinities,  594 

Phaiticians,  23 

Phlo^ijlon,  fuppofed  to  be  light,  315 

Phojphornted  hydrogen  gas,  426 

Phojphoric  acid,  properties  of,  576 

Phojphorus,  hiftory  of,  415 

cxifts  in  bones,  416 

how  obtained,  417 

purified,  418 

combuftion  of,  424 

combines  with  azote,  425 

PiUet  on  caloric,  257 

~  experiments,  271 

Pinchbeck,  2014 

Pitch,  2463 

Plates,  explanation  of,  page  773 

/"/a/znu,  properties  of,  2126 

falts,  2132 

fulminating,  2135 

alloys,  2136 

Potafh,  names  of,.  900 

preparation,  9l'l 

purification,  904 

properties,  908 


R     Y. 

N^  864     Potafj,  ufes  of, 

fulminating. 


Pcu'der, 

Priejlley  on  air, 

on  water. 

Propolis, 

PruJJic  acid,  hiftory  of 
difctvcry, 
examined  by 


properties, 
affinities. 

Pus,  nature  of, 

how  to  diftinguifh, 

Pyrites, 

Pyrophorus  of  Ca^iton, 


Mnrqupr, 
Bergman, 
Scheelc, 
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N°  913 

950 

SI7 

S.88 

2''73 

774 

775 

779 

781 

7S3 

796 

801 

2764 

2769 

1901 

144! 


Quiet-lime, 
filver. 


Q- 


R. 


'Rabbits,  urine  of. 
Radiation  not  the  only  caufe  of  cool 

Rays,  folar,  of  three  kinds, 

coloured  and  heated, 
invifible. 
Red  precipitate, 
Refleaion  of  light, 
RefraSion 
Rebellion  of  caloric, 
Repulfion 
RefraBion 
Re/ins  vegetable, 
from  bile, 
Refpiration, 

changes  on  the  air, 

blood, 
Rofacic  acid,  origin  of, 

properties, 
Rofm, 

S. 
Sacladic  acid,  hiftory  of, 
Sagapenum, 
Saliva,  properties  of, 
compofition, 
of  the  horfe, 
Sandarac, ' 
Sarcocol, 

Saturation,  what. 
Scales, 
Scammony, 

Sea-ivater,  properties  of, 
Sebacic  acid,  properties  of. 
Secretions,  morbid. 
Semen,  properties  of, 
compofition, 
Serum  of  blood, 

contams  gelatine, 
fulphur, 
falts. 
Sheep,  eyes  of, 
Shells,'^' 

of  egg. 
Silica,  properties  of,  , 

5F 


1700 

2699 

254 

301 

173 

174 

1728 

134) 

136 

170 

169 

171 

2457 

2633 

2530 

2536 

2541 

811 

813 

2462 

731 
2495 
2723 
2727 
2728 
2465 
2493 

124 
2871 
2488 
2186 

804 
2764 
2744 
2753 

2649 
■  2650 
2651 
2731 
2883 
2864 
1446 
Silk 
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Sili, 

N" 2879 

Thermometer,  Fahrenheit's,                 1 

\'°  19S 

Vegetable  acids,                                 N~ 

'2S54 

Silver,  hiftory  of. 

20-23 

Reaumur's, 

*  199 

Velocity  of  hght. 

130 

ores. 

2t'2* 

Cehius's, 

200 

difcovered. 

J31 

anal\-iis. 

20'_'5 

Ddille's, 

201 

contirmcd. 

132 

falts. 

2035 

77fl,  hiftory  of. 

1787 

caloric. 

5W 

alloys. 

2067 

ores. 

17SS 

VermiTton, 

1701 

fulminating. 

2048 

properties. 

1790 

Vinoui  fermentation. 

2300 

Siin,  epidermis  of, 

27S1 

affinities. 

1799 

phenomena  of, 

2302 

cutis. 

27S3 

falts. 

ISOO 

Viper,  poifon  of, 

2863 

rete  mucofam, 

27S7 

alloys. 

1S17 

W. 

Sm^li,  earthr, 

IWl 

77n/ii7, 

1790 

Water,  adhefion  of  to  glafs. 

64 

Soiia,  names  of, 

lOlS 

Tinninj,  procefs  of. 

19i6 

bulk  increaft  J  by  freezing. 

188 

purification, 

1022 

Jlnplate, 

1955 

effefts  of, 

190 

falts. 

1030 

Titanium,  properties. 

1517 

compofition. 

384 

SpeSrum, 

137 

Tead, 

2869 

conjectures  concerning. 

3,>7 

Spermaati,  propfrties  of, 

Stahl  improves  Beccher  s  theory, 

2S60 

Tortoi/e, 

2870 

Prieilley's  exptrimeuts  on. 

388 

34 

Tungjlate  of  potafti. 

9S4 

Caver.dilh's, 

389 

Starch,  properties  of, 

2865 

Tungjien,  properties. 

1551 

Watt's, 

390 

Steam,  nature  of. 

228 

alloys. 

1554 

Lavoifier's, 

391 

caloric  of. 

237 

Tungjlic  acid,  hiftor)-, 

618 

Fourcroy's 

892 

Storax, 

2482 

properties. 

620 

in  the  ftate  of  ice. 

39* 

Stomach,  membrane  of, 

2867 

Turpeth  mineral. 

1720 

liquid, 

S9S 

StrontittJ,  hiftory  of, 

131-2 

nitrous. 

172S 

vapour. 

396 

properties, 

1314 

U. 

Wa.-e, 

2432 

falts. 

1319 

UttiverfcJ  medicine. 

24 

of  the  ear. 

2736 

Suhcr, 

2515 

Uranium,  difcover)-  of. 

1586 

compofition, 

2738 

Suberate  of  potafll, 

1012 

hiftory  of. 

15S7 

Jl'edge'ivood's  pyrometer, 

1412 

Subtric  acid,  properties  of. 

747 

properties, 

15S9 

irbei  from  milk  of  different  animals. 

2722 

Sueciaic  acid,  hiftory  of. 

723 

Urate  of  ammonia. 

2833 

inicie,  Mr,  his  method  of  afcertain- 

properties. 

Urea  how  obtained. 

2617 

ing  the  capacity  of  bodies  for 

Sugar,  mamifaclure  of. 

2338 

properties. 

2618 

caloric, 

263 

properties. 

2340 

compoiitioD, 

2620 

Wood, 

2499 

component  parts. 

2346 

Uric  acid,  hiilor)-  of. 

806 

conduCb  caloric. 

250 

Sulphuric  acid,  properties. 

465 

properties. 

809 

Wool, 

2853 

purificationk 

464 

fouiid  in  urinary  calculi. 

2832 

Y. 

Sulphurous  acid,  hiftory  of. 

479 

Urine, 

Talk  of  egg. 

2865 

Sulphur,  properties. 

433 

properties. 

2670 

compofition  of. 

2S66 

Sun,  chief  fource  of  light. 

154 

component  parts. 

2686 

Ttiria,  hiftory  of. 

1457 

Styrax, 

2481 

produds  by  fpontaneous  de- 

properties  of. 

1459 

Synovia, 

2739 

compoUtion, 

2687 

fulphate  of. 

1460 

T. 

of  the  horfe. 

2696 

nitrate  of. 

1462 

Tablis  of  affinity  invented. 

52 

cow. 

26y7 

phofphate  of. 

1463 

enlarged," 

53 

camel. 

269S 

carbonate  of, 

1464 

Tan 

2504 

rabbit. 

2699 

Tartaric  acid,  hiftory  of. 

670 

Guinea  pig. 

2700 

z. 

properties. 

673 

gramiuivorousanimals,  2701 

Zinc,  hiftory  of. 

1751 

component  parti. 

678 

carnivorous. 

2702 

properties  of. 

1754 

affinities. 

679 

birds. 

2703 

phoi'phuret  of. 

1760 

Tartrate  of  potafii, 

997 

"                   turtle. 

2704 

fulphuret  of, 

1762 

Tears, 

2735 

V. 

fulphate  of. 

1764 

properties. 

2733 

Vapour,  elafticity  of. 

239 

fulpliite  of. 

176S 

compofition. 

2734 

water  in  the  ftate  of. 

3S6 

nitrate  of. 

1773 

Teeth,  bones  of, 

2779 

Vamijl:,  copal. 

2470 

muriate  of. 

1775 

enamel  of. 

ib. 

amber. 

2479 

phofphate  of. 

1777 

Tellurium,  hiftory  of. 

1692 

Vegetables,  root  of. 

2257 

carbonate  of, 

1778 

properties. 

1693 

bark. 

2258 

acetate  of. 

1779 

aftion  of  alkalies  on. 

1696 

pith. 

22-50 

a^on  of  alkalies  on. 

1780 

metals. 

1698 

veiTels, 

2-262 

Zirconia,  hiftory  of. 

14S4 

Temperature,  change  of. 

103 

germination. 

2263 

properties, 

14S6 

Tendorj, 

2300 

food. 

2270 

affi.ities. 

1490 

Thermometer, 

194 

leaves. 

2284 

falts, 

1492 

conftruftion  of. 

203 

decompofition. 

2298 

Zeafijf.w, 

2886 

CHEMKITZ, 
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Chemnitz       CHEMNITZ,   Martin,  a  famous   Lutheran  di- 

'  vine,  the  difciple  uf  Melanfthon,  was  bom  at  Britzen 

■  'in  Brandenburg,  in  1522.    He  was  employed  in  feveral 

important   uegociations    by  the    princes  of  the  fame 

communion  ;  and    died  in    1,589.      His   principal  work 

is  the  exair.en  of  the  Council  of  Trent,  in  Latin. 

CHEMOSH.     See  Chamos. 

CHEMOSIS,  a  difeafe  of  the  eyes,  proceeding  from 
an  inflammation  ;  wherein  the  white  of  the  eve  fwells 
above  the  black,  and  overtops  it  to  fuch  a  degree,  that 
there  appears  a  fcrt  of  gap  between  thera.  Others  de- 
fine it  to  be  an  elevation  of  the  membrane  which  fur- 
rounds  the  eye,  and  k  called  the  "while ;  being  an  af- 
feftion  of  the  eve,  like  white  flefh. 

CHENOPO'DIUM,  GoosE-FooT.or  WtldOrach  : 
See  BoT..\y  Ind^x, 

CHEPEI^IO,  an  ifland  in  the  bay  of  Panama  and 
proi-ince  of  Darien,  in  South  America,  fituated  about 
three  leagues  from  the  city  of  Panama,  which  it  fup- 
plies  with  provifions.     W.  Long.  SI.  N.  Lat.  9. 

CHEPSTOW,  a  market  town  of  Monmouthfhire 
in  England,  feated  on  the  river  Wye  near  its  mouth, 
in  W.  Long.  2.  40.  N.  Lat.  51.  40. 

CHEQ,  or  Cherif,  the  pricce  of  Mecca,  who  is, 
as  it  were,  bigh-priefl  of  the  law,  and  fovereign  pon- 
tiff of  all  the  Mahometans  of  whatever  feCt  or  country 
they  he.      See  Caliph. 

The  grand  fignior,  fophis,  mogiJs,  khans  of  Tarta- 
ry,  &c.  fend  him  yearly  prefents,  efpecially  tapeftry  to 
cover  Mahomet's  tomb  withal,  together  with  a  fump- 
tuous  tent  for  him.felf,  and  vaft  fums  of  money  to  pro- 
vide for  all  the  pilgrims  during  the  1 7  days  of  their  de- 
votion. 

CHERASCO,  a  ftrong  and  confiderable  town  of 
Italy,  in  Piedmont,  and  capital  of  a  territory  of  the 
fame  name,  with  a  ftrong  citadel,  belonging  to  the 
king  of  Sardinia,  where  he  retired  in  1706,  during 
the  fiege  of  Turin.  It  is  feated  at  the  confluence  of 
the  rivers  Sturia  and  Tanaro,  upon  a  mountain.  E. 
Long.  7   ■55.  N.  Lat.  44.  35. 

CHERBURG,  a  fea-port  town  of  France,  in  Nor- 
mandv,  with  a  harbour  and  Auguftine  abbey.  It  is 
remarkable  for  the  fea-iight  between  the  Englifh  and 
French  fleets  in  1692,  when  the  latter  were  beat,  and 
upwards  of  twenty  of  their  men  of  war  burnt  near 
Cape  la  Hogue.  The  Britilh  landed  here  in  Augufl 
1758,  and  took  the  town,  «-ith  the  (hips  in  the  bafon, 
demohfhed  the  fortiflcations,  and  ruined  the  other 
works  which  had  been  long  carried  on  for  enlarging 
the  harbour  and  rendering  it  more  fafe  and  conveni- 
ent. Witliia  "thefe  few  years  it  has  been  attempted 
again  to  improve  the  harbour,  and  rebuild  the  works  ; 
but  after  confiderable  progrefs  had  b..en  made,  a  great 
part  of  them  fuddenly  gave  way,  and  the  enterpnfe  it 
is  thought  will  not  be  again  refumed.  E.  Long.  1 .  38. 
N.  Lat.  49.  38. 

CHEREM,  among  the  Jews,  is  ufed  to  fignify  a 
fpecies  of  annihilation.      See  Annihilation. 

The  Hebrew  word  ikerem,  fignifies  properly  to  de- 
Jlroy,  {xterminale,  devote,  or  analbematije. 

Cherem  is  hkewife  fometimes  taken  for  that  which 
is  confecrated,  vowed,  or  offered  to  the  Lord,  fo  that 
it  rray  no  longer  be  employed  in  common  or  profane 
ufes.  No  devoted  thing  that  a  man  (hall  devote  unto 
the  Lord,  of  all  that   he  hath   of  man  and  beaft,  and 


79     ]  CHE 

of  the  field  of  his  pofleflion,  (hall  be  fold  or  redeemed  ; 
every  devoted  thing  is  moft  holy  to  the  Lord  :  none 
devoted,  which  (hall  be  devoted  of  men,  (liall  be  re- 
deemed, but  (hall  furely  be  put  to  death.  There  are 
fome  who  affert  that  the  perfons  thus  devoted  were  put 
to  death  ;  whereof  Jephtha's  daughter  is  a  memorable 
example.     Judges  xi.  29.  &c. 

Cherem  is  alfo  ufed  for  a  kind  of  excommunication 
in  ufe  among  the  Jews.      See  Niddui. 

CHERESOUL,  or  CHAHRzuL,a  town  in  Turkey 
in  Afia,  capital  of  Curdiftan,  and  the  feat  of  a  begler- 
beg.     E.Long.  45.  1.5.  N.  Lat.  36.  0. 

CHERILUS,  of  Samop,  a  Greek  poet,  flourifhed 
479  years  before  Chrift.  He  fung  the  victory  gained 
by  the  Athenians  over  Xerxes,  and  was  rewarded  with 
a  piece  of  gold  for  every  verfe.  His  poem  had  after- 
wards the  honour  of  being  rehearfed  yeau-ly  with  the 
works  of  Homer. 

CHERLERIA.     See  Botany  Index. 

CHERLESQUIOR,  in  Turkish  affairs,  denotes  a 
lieutenant  general  of  the  grand  fignior's  armies. 

CHERMES,  in  Zoology,  a  genus  of  inftc^s  belong- 
ing to  the  order  of  tnfefta  hemiptera.  See  Ehtomo- 
LOGY  Index. 

Chfrmes  Mineral.      See  Kermes. 

CHERRY-ISLAND,  an  ifland  in  the  northern  ocean  ; 
Iving  between  Norway  and  Greenlaiid,  in  E.  Long. 
20.  5.  N.  Lat.  75.  0.' 

CnERRr-Tree.     See  Prusvs,  Botany  Index. 

CHERSO,  an  ifland  in  the  gulf  of  Venice,  with 
a  town,  of  the  fame  name  near  Croatia,  belonging  to 
the  Venetians.  The  air  is  good,  but  the  foil  ftony  ; 
however,  it  abounds  in  wine,  cattle,  oil,  and  excellent 
honey.     E    Long.  15.  5.  N.  Lat.  45.  8. 

CHERSONESUS,  among  modem  geograpfeers, 
the  fame  with  a  peninfula ;  or  a  continent  almoft  en- 
compaffed  round  with  the  fea,  only  joining  to  the  main 
land  by  a  narrow  neck  or  ifthmus.  The  word  is 
Greek  xH'"""''  ■  of  X'i"it  land,  and  »i»-c«,  ijland ; 
which  fignifies  the  fame.  In  ancient  geography,  it 
was  applied  to  feveral  peniiifulas ;  as  the  Cherfone- 
fus  Aurea,  Cimbrica,  Taurica,  and  Thracica,  now 
thought  to  be  Malacca,  Jutland,  Crim  Tartary,  and 
Romania. 

CHERT,  Petrosilex,  Lapis  Corneus,  the  Horn- 
Jlein  of  the  Germans.      See  Mineralogy  Index. 

CHERTZEY,  a  market  town  of  Surrey  in  Eng- 
land,  about  feven  miles  weft  from  Kingiton  upon 
Thames.     W.  Long.  30.  N.  Lat.  51.  25. 

CHERUB,  (plural.  Cherubim)  ;  a  celeftial  fpirit, 
which  in  the  hierarchy  is  placed  next  to  the  feraphim. 
See  Hierarchy. 

The  term  cherub,  in  Hebrew,  is  fometimes  taken  for 
a  calf  or  ox.  Ezekiel  fets  down  the  face  of  the  cherub 
as  fynonymous  to  the  face  of  an  ox.  The  word  cherub, 
in  Syriac  and  Chaldee,  fignifies  to  /;// or  {-I'.w,  which 
is  the  proper  work  of  oxeu.  Cherub  alfo  fignifies 
Jlrong  and  poiuerful.  Grotius  fays,  that  the  cheru- 
bim were  figures  much  like  that  of  a  calf.  Bochart 
thinks  likewfe,  that  the  cherubim  were  more  like  to 
the  figure  of  an  ox  than  to  any  thing  befidet  ;  and 
Spencer  is  of  the  fame  opinion.  Laftly,  St  John,  in 
the  Revelation,  calls  cherubim  beajls.  Jofephus  fayg 
the  cherubim  were  extraordinary  creatures,  of  a  figure 
unknown  to  mankind.  Clemens  of  Alexandria  be- 
lieves. 
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lievcs,  that  tlie  Egyptians  imitated  tlie  clierubiin  of 
the  Htbrcvv,;  in  tlie  reprefcntations  of  their  fphuixes 
and  their  hierog!yphical  jnimals.  All  the  feveral  de- 
fcriptions,  which  the  fcriptuie  gives  us  of  cherubim, 
differ  fiom  one  another  ;  but  all  agree  in  rcprefeuting 
them  as  a  figure  compafed  of  various  creatures,  as  a 
man,  an  ox,  an  eagle,  and  a  lion.  •  Such  were  the 
cherubim,  defcribed  by  Ezekid.  Thofe  which  Ifaiah 
fjw,  and  are  called  fcraphlm  by  hi:n,  had  the  figure 
of  a  man  with  fix  wings ;  with  two  whereof  they 
covered  their  faces,  with  two  more  tliey  covered  their 
feet,  and  with  the  two  others  they  flew.  Thofe 
which  Solomciii  phced  in  the  temple  at  Jerufalem  are 
fuppofed  to  have  been  nearly  of  tiie  fame  form.  Tllofe 
which  St  John  defcnbes  in  the  Revelations  were  all 
eyes  before  and  benind,  and  had  each  lix  wing::.  The 
firfl  was  iu  the  form  of  a  lion,  the  fecond  in  that  of  a 
calf,  the  tliird  of  a  man,  and  the  fourth  of  an  eagle. 
The  figure  of  the  cherubim  was  not  always  uniform, 
,fince  they  are  differently  defcribed  in  the  fhapes  of  men, 
eagles,  oxen,  lions,  and  in  a  compofition  of  all  thefe 
figures  put  together.  Mofes  likewife  calls  thefe  fym- 
bolical  or  hieroglyphical  reprefe^.tations,  which  were 
embroidered  on  the  veils  of  the  tabernacle,  cherubim  of 
coflly  work.  Such  were  the  fymbolical  figures  which 
the  Egyptians  placed  at  the  gates  of  their  temples  and 
the  images  of  the  generality  of  their  gods,  which  were 
commonly  nothing  but  ftatues  compofed  of  men  and 
animals. 

CHERVIL.  Sec  Ch/Erophyllum,  Botany  In- 
dex. 

CHESAPEAK,  in  America,  one  of  the  largefl 
bays  in  the  known  world.  Its  entrance  is  between 
Cape  Charles  and  Cape  Henry  in  Virginia,  Yl  miles 
wide  ;  and  it  extends  270  niilcs  to  the  northward, 
dividing  Virginia  and  Marvland.  Through  this  ex- 
tent it  is  from  7  to  18  miles  broad,  and  generally  about 
9  fathoms  deep  ;  affording  many  commodious  har- 
bour^, and  a  fafe  and  eafy  navigation.  It  receives  the 
waters  of  the  Sufquchannah,  Potomak,  Rappahan- 
nock, York,  and  James  rivers,  which  are  all  large  and 
navigable. 

CMESELDEN,  William,  an  eminent  anatomift 
and  fiirgeon,  was  born  at  Burrow  on  the  Hill,  in  the 
couaty  of  Leicefler,  defcended  from  an  ancient  family 
in  tlie  county  of  Rutland,  whofe  arms  and  pedigree 
are  in  Wright's  "  Hiftory  of  Rutland."  He  received 
the  rudiments  of  his  profcfTional  flvill  at  Leicefler  ; 
and  married  Deborah  Knii^ht,  a  citizen's  daughter, 
by  whom  he  had  one  daughter,  Williamina  Deborah. 
-In  1713  he  pubhflied  his  Anatomy  of  the  Human 
Body,  one  volume  8vo  ;  and  in  17'23,  A  Treatife  on 
the  High  Operation  for  the  Stone.  He  was  one  of 
the  earliefl  of  his  profefiion  who  contributed  by  his 
writings  to  raife  it  to  its  prefent  eminence.  In  the 
beginning  of  1736,  he  was  thus  honourably  mention- 
ed liy  Mr  Pope  :  "  As  foon  as  I  had  fent  my  laft 
letter,  I  received  a  moft  kind  one  from  you,  ex- 
prefling  great  pain  for  my  late  illnefs  at  Mr  Chefel- 
den's.  I  conclude  you  was  eafed  of  that  friendly  ap- 
prehenfion  in  a  few  days  after  you  had  diipatched 
your's,  for  iniiie  mufl  have  reached  you  then.  I  won- 
dered a  little  at  your  query.  Who  Chefelden  was  ?  It 
/hows  that  the  truefl  merit  does  not  travel  fo  far  any 
way  as  on  the"  wings  of  poetry  :  he  is  the  moft  noted 
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and  mofl  dcferving  man  in  the  whole  profeflion  of  Chefliirc, 
chirnrgery  ;  and  has  faved  the  lives  of  thoufanJs  by  ^"^'■"^' 
his  manner  of  cutting  for  the   ftone."      He  appears  to  * 

have  been  on  terms  of  the  moft  intimate  friendfliip 
with  Mr  Pope,  who  frequently,  in  his  Lettei-s  to  Mr 
Richardfon,  talks  of  diriing  with  Mr  Chefelden,  who 
thfii  hvf d  in  or  near  Queen  Square.  In  February 
1737,  Mr  Chefelden  was  appointed  furgcon  to  Chel- 
fea  hofjiital.  As  a  governor  of  the  Foundling  Hof- 
pital,  he  fent  a  benefadlion  ot  501.  to  that  charity, 
May  7-  1751,  inclofed  in  a  paper  with  the  following 
lines  : 

'Tis  what  the  happy  to  th'  unhappy  owe  ; 

For  what  man  gives,  the  gods  by  himboftow.  Pope. 

He  died  at  Bath,  April  11.  1752,  of  a  diforder  ari- 
fing  from  drinking  ale  after  eating  hot  buns.  Finding 
himf'.'lf  uneafy,  he  fent  for  a  phyfician,  who  advifed  vo- 
iHiting  immediately  ;  and  if  the  advice  had  been  taken, 
it  was  thought  his  life  might  have  been  faved.  By  his 
dircftion,  he  was  buried  at  Chclfea. 

CHESHIRE,  a  maritime  county  of  England, 
bounded  by  Lancafhire  on  the  north  ;  Shropfhire  and 
part  of  Fhntlhire,  on  the  fouth  ;  Derbylhire  and  Staf- 
fordf^iire,  on  the  eail  and  fouth-ealt  ;  and  Denbigh- 
fhire,  and  par'  of  Flintlhire,  on  the  weft  and  north-weft. 
It  extends  in  length  about  4  t  miles,  in  breadth  25.  ; 
and  is  suppofed  to  contain  125,000  inhabitants.  Both 
the  air  and  foil  in  general  are  godd.  In  many  places 
of  the  country  are  peat-moflcs,  in  which  are  often  ' 
found  trunks  of  fir-trees,  fometimes  feveral  feet  under 
ground,  that  are  ufed  by  the  inhabitants  both  for  fuel 
and  candles.  Here  alfo  are  many  lakes  and  pools  well 
ftorcd  with  filh  ;  befides  the  rivers  Merfey,  Weaver, 
and  Dee,  which  Lft  falls  into  a  creek  of  the  Irifti  fea 
near  Chcfter.  This  county  alfo  abounds  with  wood  : 
but  what  it  is  chiefly  remarkable  for,  is  its  cheefe, 
which  has  a  peculiar  flavour,  generally  thought  not  to 
be  inferior  to  any  in  Europe;  (fee  CnHtsE).  The 
princij>al  towns  are,  Chefter  the  capital,  Chohmondely, 
Namptwitch,  &c. 

William  the  Conqueror  erefted  this  county  into  a 
palatinate,  or  county  palatine,  in  favour  of  his  nephew 
Hugh  Lupus,  to  whom  he  granted  the  fame  fovereign- 
ty  and  jurifdidion  in  it  that  he  himfelf  had  in  the  reft 
of  the  ifland.  By  virtue  of  this  grant,  the  town  of 
Chefter  enjoyed  fovereign  jurifdiftion  within  its  own 
precinfts  ;  and  that  in  fo  high  a  degree,  that  the  earls 
held  parliaments,  confifting  of  their  barons  and  tenants, 
which  were  not  bound  by  the  ails  of  the  Englilh  par- 
liament :  but  the  exorbitant  power  of  the  palatinates 
was  at  laft  reduced  by  Henry  VIII.  ;  however,  all 
cafes  and  crim.es,  except  thofe  of  error,  foreign  plea, 
foreign  vouchci,  and  high-treafon,  are  ft  ill  heard  and 
determined  within  the  fliire.  The  earls  were  ancient- 
ly fuperiors  of  the  whole  county,  and  all  the  land- 
holders were  mediately  or  immediately  their  vaffals, 
and  under  the  hke  fovereign  allegiance  to  them  as 
they  were  to  the  kings  of  England  ;  but  the  earldom 
was  united  to  the  crown  by  Edward  III.  fince  which 
time,  the  eldeft  fons  of  kings  of  England  have  always 
been  earls  of  Chefter,  as  well  as  princes  of  Wales. 
Chefhire  fends  four  members  to  parhament  ;  two  for 
the  county,  and  two  for  the  capital. 

CHESNE,  Andrew  DU,ftyled  the  father  of  French 

liiftory. 


tre«, 
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Chefi.ut-  hiftory,  w:is  bom  in  laS^.  He  wrote,  1.  A  liiftory 
of  tlie  pope;.  '2.  A  hiftory  of  Englandv  3.  An  iii- 
^  quiry  i;ito  tlie  ajitiquitics  of  tlie  tow.is  of  Frsncc.  i. 
A  liiftory  of  tlic  cardinals.  5.  A  b.bliotlicca  of  the 
authors  wlio  h«ve  written  the  hiftory  and  to^/ography 
of  France,  &c.  He  was  cruftied  to  death  by  a  cart, 
in  going  from  Paris  to  his  country  houfe  at  Verriere, 
in  1()4(). 

CHESNUT-TREB.     See  Fagus,  Botany  InJ,x^ 

CHESS,  an  ingenious  game  perfuiTned  with  differ- 
ent pieces  of  wood,  on  a  board  divided  into  fi4  fquarcs 
or  houfes  ;  in  which  chance  has  fo  finall  a  fliare,  that 
it  may  be  doubted  whether  a  perfon  ever  loft  a  game 
but  by  his  own  fault. 

Each  gamefter  has  eight  dignified  pieces,  viz.  a 
king,  a  queen,  two  bilhops,  two  knights,  aid  two 
rooks,  aifo  cigiit  pawns:  all  which,  for  diftinflion's 
fake,  are  painted  of  two  different  colours,  as  white 
and  black. 

As  to  their  difpofition  on  the  board,  the  white 
king  is  to  be  placed  on  the  fourth  black  houfe  from 
the  corner  of  the  board,  in  the  firft  ar.d  lower  rank  ; 
and  the  black  king  is  to  be  placed  on  the  fouitn 
white  houfe  on  the  oppofite,  or  adverfary's,  end  of  the 
board.  The  queens  are  to  be  placed  next  to  the 
king.-,  on  houfes  of  their  own  colour.  Next  to  ^he 
king  and  queen,  on  each  hand,  place  the  two  biftiops  ; 
next  to  them,  th.e  two  knights  ;  and  laft  of  all,  on 
the  corners  of  the  Roard,  the  two  rooks.  As  to  the 
pawns,  they  are  placed,  without  d.ftiiiftion,  on  the 
fecond  rank  of  the  houfe,  one  before  each  of  the  dig- 
nified pieces. 

Having  thus  difpofed  the  men,  the  onfet  is  com- 
monly begun  by  the  pawns,  which  march  ftraight  for- 
ward in  their  own  file,  one  houfe  at  a  time,  except 
the  firft  move,  when  it  can  advance  two  honfes,  but 
never  moves  backwards :  the  man-er  of  their  taking 
the  adverfary's  men  is  fidewife,  in  the  next  houfe 
forwards ;  where  having  captivated  the  enemy,  they 
move  fiirward  as  before.  The  rook  goes  forward  or 
crofswife  throngh  the  whole  file,  and  back  again. 
The  knight  fl<ips  backward  and  fonvard  to  the  next 
houfe,  fave  one,  of  a  different  colour,  with  a  iideling 
march,  or  a  flope,  and  thus  kills  his  enemies  that  fall 
in  his  way,  or  guards  his  friends  that  may  be  expofed 
on  that  fide.  The  blfliop  walks  always  in  the  fame 
colour  of  the  field  that  he  is  placed  in  at  firft,  forward 
and  backward,  r.tlope,  or  diagonally,  as  far  as  he  lifts. 
The  queen's  walk  is  more  univerfal,  as  fhe  takes  all 
the  fteps  of  the  before-meiiti<nied  pieces,  excepting 
that  of  the  knight  ;  and  as  to  the  king's  motion,  it  is 
one  houfe  at  a  time,  and  that  either  forward,  back- 
ward, floping,  or  fidewife. 

As  to  the  value  of  the  different  pieces,  next  to  the 
king  is  the  queen,  after  her  the  rooks,  then  the  bi- 
fhops,  and  laft  of  tlie  dignified  pieces  comes  the  knight. 
The  difference  of  the  worth  of  pawns,  is  not  fo  great 
as  that  of  noblemen  ;  only,  it  muft  be  obferved,  that 
the  king's  bifhop's  pawn  is  the  beft  in  t!.e  field,  and 
therefore  the  flvilfiil  gam.efter  will  be  careful   of  him. 


781     ]  CHE 

It  ought  alfo  to  be  obferved,  that  whereas  any  man 
may  be  taken,  wiien  he  fall*  within  the  reach  of  any  *■ 
of  the  adverfary's  pieces,  it  is  othcrwife  with  the  king, 
who,  in  fuch  a  cafe,  is  only  to  be  faluted  with  the 
word  check,  warning  him  of  his  danger,  out  of  which 
it  is  abfokitely  neceffary  that  he  move  ;  and  if  it  fo 
happen  that  he  cannot  move  without  expofing  himfelf  • 
to  the  like  inconVenicncy,  it  is  check-mate,  and  the 
gan\e  is  loft.     The  rules  of  the  game  are, 

1.  In  order  to  begin  the  game,  the  pawns  muft  be 
moved  before  the  pieces,  and  afterwards  the  pieces  muft 
be  brought  out  to  lupjmrt  them.  Tlic  king's,  queen's, 
and  bifhop's  pawns,  (hould  be  moved  firft,  that  the 
game  may  be  well  opened  ,  tlje  pieces  muft  not  be 
played  out  early  in  the  game,  bccaufe  the  player  may 
th  'reby  loie  his  moves  :  but  above  all,  the  game 
fliijuld  be  well  arranged  before  the  queen  is  played 
out.  Ufelefs  checks  fhould  alfo  be  avoided,  unlefs 
fome  advantage  is  to  be  gained  by  them,  becaufe  the 
move  may  be  loft,  if  the  adverfary  can  either  take  or 
drive  the  piece  away. 

2.  If  the  game  is  crov/ded,  the  player  will  meet  with 
obftruftions  in  moving  his  pieces ;  for  which  reafon 
he  fhould  exchange  pieces  or  pawns,  and  caflle  (a) 
his  king  as  foon  as  it  is  convenient,  endeavouring  at 
the  fame  time  to  crowd  the  adverfary's  game,  which 
may  be  done  by  attacking  hi^  pieces  with  the  pawns, 
if  the  adverfaiy  fliould  move  his  pieces  out  too  foon. 

3.  The  men  fliould  be  fo  guarded  by  one  another, 
that  if  a  man  fliould  be  loft,  the  player  may  have  it  in 
his  power  to  take  one  of  the  adverfary's  in  return  ; 
and  if  he  can  take  a  fuperior  piece  in  lieu  of  that 
which  he  loft,  it  would  be  an  advantage,  and  d:ftrefs 
the  adverfary.  . 

4.  The  adverfar)''s  king  fhould  never  be  attacked 
without  a  force  fufficient  ;  and  if  the  player's  king 
fhould  be  attacked  without  having  it  in  his  power  to 
attack  the  adverfary's,  he  fhould  offer  to  make  an  ex- 
change of  pieces,  which  may  caufe  the  adverfary  to 
lofe  a  move. 

5.  The  board  fhould  be  looked  over  with  attention, 
and  the  men  reconnoitred,  fo  as  to  be  aware  of  any 
ftroke  that  the  adverfary  might  attempt  in  confequence 
of  his  laft  move.  If,  by  counting  as  many  moves  for- 
ward as  poffible,  the  player  has  a  profpeA  of  fuccefs, 
he  (hould  not  fail  doing  it,  and  even  facrifice  a  piece 
or  two  to  acconiplifli  his  end. 

6.  No  man  fhould  be  played  till  the  board  is  tho- 
rougiily  examined,  that  the  player  may  defend  him- 
felf againft  any  move  the  adverfary  has  in  view;  nei- 
tlier  fliould  any  attack  be  made  till  the  confequences 
of  the  adverfary's  next  move  are  confidered  ;  and  when 
an  attack  may  with  fafety  be  made,  it  fhould  be  pur- 
fued  without  catching  at  any  bait  that  might  be  thrown 
out  in  order  for  the  adverfary  to  gain  a  move,  and 
thereby  caufe  the  defign  to  mifcarry. 

7-  The  queen  fhould  never  Hand  in  fuch  a  manner 
before  the  king,  that  the  adverfary,  by  bringing  a 
rook  or  bifhop,  could  check  the  king  if  (lie  were  not 
there  ;  as  it  might  be  the  lofs  of  the  queen. 

8.  The 
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(a)   Cqjlle  his  king,  is  to  cover  the  king  with  a  caftle ;   which  is  done  by  a  certain  move  which  each  player 
lias  a  right  to  whenever  he  thinks  proper. 
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Cheft.  8.  The  adveffary's  knight  Hiould  never  be  fufFered  to 

""^  check  the  king  and  queen,  or  king  and  rook,  or  queen 

and  rook,  or  the  two  rooks  at  the  fame  time  ;  efpe- 
cially  if  the  knight  is  properly  guarded  :  becaufe,  in 
the  two  firft  cafes,  the  king  being  forced  to  go  out  of 
check,  the  queen  or  the  rook  mull  be  loft  ;  and  in  tlie 
two  lad  cafes  a  rook  muft  be  loft  at  leall  for  a  worfe 
piece. 

9.  The  player  fhould  take  care  that  no  guarded 
pawn  of  the  adverfary's  fork  two  of  his  pieces. 

10.  As  foon  as  the  kings  have  caftled  on  different 
fides  of  the  board,  the  pawns  on  that  fide  of  the  board 
{hould  be  advanced  upon  the  adverfary's  king,  and  the 
pieces,  efpecially  the  queen  and  rook,  (hould  be  brought 
to  fupport  them  ;  and  the  three  pawns  belonging  to 
the  king  that  is  caftled  muft  not  be  moved. 

11.  The  more  moves  a  player  can  have  as  it  were 
in  ambufcade,  the  better  ;  that  is  to  fay,  the  queen, 
biftiop,  or  rook,  is  to  be  placed  behind  a  pawn  or  a 
piece,  in  fuch  a  pofition  as  that  upon  playing  that 
pawn  or  piece  a  check  is  difcovercd  upon  the  adverfa- 
ry's king,  by  which  means,  a  piece  or  fome  advantage 
is  often  gained. 

12.  An  inferior  piece  ftiould  never  be  guarded 
■with  a  fuperior,  when  a  pawn  would  anfwer  the  fame 
purpofe  ;  for  this  reafon,  the  fuperior  piece  may  re- 
.main  out  of  play  ;  neither  fliould  a  pawn  be  guarded 
with  a  piece  when  a  pawn  would  do  as  well. 

13.  A  welUfupported  pawn  that  is  pafTed  often  cofts 
the  adverfary  a  piece  ;  and  when  a  pawn  or  any  other 
advantage  is  gained  without  endangering  the  lofs  of 
the  move,  the  player  ftiould  make  as  frequent  ex- 
changes  of  pieces  as  he  can.  The  adrantage  of  a  paf- 
fed  pawn  is  this  :  for  example,  if  the  player  and  his 
adverfary  have  each  three  pawns  upon  the  board,  and 
no  piece,  and  the  player  has  one  of  his  pawns  on  one 
fide  of  the  board,  and  the  other  two  on  the  other  fide, 
and  the  adverfary's  three  pawns  are  oppofite  to  the 
player's  two  pawns,  he  ftiould  march  with  his  king  as 
foon  as  he  can,  and  fake  the  adverfary's  pawns  :  If 
the  adverfaiy  goes  with  his  king  to  fupport  them,  the 
player  ftiould  go  on  to  queen  with  his  fingle  pawns  ; 
and  then  if  the  adverfary  goes  to  hinder  him,  he  ftiould 
take  the  adverfaiy's  pawns,  and  move  the  others  to 
queen  (b). 

14.  When  the  game  is  near  finiftied,  each  party 
having  oaly  three  or  four  pawns  on  each  fide  of  the 
board,  the  kings  muft  endeavour  to  gain  the  move  in 
order  to  win  the  game.  For  inftance,  when  the  play- 
er brings  his  king  oppofite  to  the  adveiiaiy's  with  on- 
ly one  fquare  between,  he  will  gain  the  move. 

15.  If  the  adverfary  has  his  king  and  one  pawn  on 
the  board,  and  the  player  has  only  his  king,  he  can- 
not lofe  the  game,  provided  he  brings  his  king  oppo- 
fite to  the  adverfai-\-'s,  when  the  adverfary  is  direftly 
before  or  on  one  fide  of  his  pawn,  and  there  is  only 
one  fquare  between  the  kings. 

IG.   If  the  adverfary  has  a  blftiop  and  one  pawn  on 
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the   rook's  line,   and  this  bifhop  is  not  of  the   colour 
that   commands   the   corner   fquare   the  pawn  is  going  *" 
to,   and   the   player   has   only  his  king,    if  he   can  get 
into  that  corner,   he  cannot  lofe  ;    but,   on  the  contra- 
ry, may  win  by  a  ftale  (c). 

17.  If  the  player  has  greatly  the  difadvaiitage  of  the 
game,  having  only  his  queen  left  in  play,  and  his  king 
happens  to  be  in  a  pofition  to  win,  as  above-mention- 
ed, he  ftiould  keep  giving  check  to  the  adverfary's 
king,  always  taking  care  not  to  check  him  where  he 
can  interpofe  any  of  his  pieces  tliat  make  the  ftale  ; 
by  fo  doing  he  will  at  laft  force  tlie  adverfary  to  take 
his  queen,  and  then  he  will  win  the  game  by  being  in 
a  ft:'.le-mate. 

18.  The  player  ftiould  never  cover  a  check  with  a 
piece  that  a  pawn  pufticd  upon  it  may  take,  for  fear  of 
getting  only  the  pawn  in  exchange  for  the  piece. 

19.  A  player  ftiould  never  crowd  his  adverfary  up 
with  pieces,  for  fear  of  giving  a  ftale-mate  inadver- 
tently, but  always  ftiould  leave  room  for  his  king  to 
move. 

By  way  of  corroborating  what  has  been  already  faid 
with  refpeft  to  this  game,  it  is  iieceflary  to  warn  a 
player  againft  playing  a  timid  gam.e.  He  ftiould  never 
be  too  much  afraid  of  lofing  a  rook  for  an  inferior 
piece  ;  becaufe,  although  a  rouk  is  a  better  piece  than 
any  other  except  the  queen,  it  feldom  comes  into  play 
to  be  of  any  great  ufe  till  at  the  end  of  the  game  ;  for 
which  reafon  it  is  often  better  toliave  an  inferior  piece 
in  play,  than  a  fuperior  one  to  ftaiid  ftill,  or  moving 
to  no  great  purpofe.  If  a  piece  is  moved,  and  is  im- 
mediately drove  away  by  a  pawn,  it  may  be  reckoned 
a  bad  move,  becaufe  the  adverfary  gains  a  double  ad- 
vantage over  the  player,  in  advancing  at  the  fame 
time  the  other  is  made  to  retire  ;  although  the  firft 
move  may  not  feem  of  confequence  between  equal 
players,  yet  a  move  or  two  more  loft  alter  the  firil, 
makes  the  game  fcarcely  to  be  recovered. 

There  never  wants  for  variety  at  this  game,  pro- 
vided the  pieces  have  been  brought  out  regularly;  but, 
if  otherwife,  it  often  happens  that  a  player  has  fcarcc 
any  thing  to  play.  • 

Many  indifferent  players  think  nothing  of  the 
pawns,  whereas  three  pawns  together  are  ftrong  ;  but 
four,  which  conftitute  a  fquare,  with  the  afliftance  of 
other  pieces,  well  managed,  make  an  invincible 
ftrength,  and  in  all  probability  may  produce  a  queen 
when  very  much  wanted.  It  is  true,  that  two  pawns 
with  a  fpace  between  are  no  better  than  one ;  and  if 
there  ftiould  be  three  over  each  other  in  a  line,  the 
game  cannot  be  in  a  worfe  way.  This  ihows  that  the 
pawns  are  of  great  confequence,  provided  they  arc 
kept  clofe  together. 

S<mie  middling  players  are  very  apt  to  rilk  lofing 
the  game  in  order  to  recover  a  piece  :  this  is  a  mil- 
take  ;  for  it  is  much  better  to  give  up  a  piece  and  at- 
tack the  enemy  in  another  quarter  ;  by  fo  doing,  the 
player  has  a  cliance  of  fnatehing  a  pawn  or  two  from, 

or 
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(b)  To  queen,  is  to  make  a  queen  ;   that  is,  to  move  a  pawn  into  the  adverfary's  back  row,  which  is  the  rule 
■at  this  game  when  the  original  one  is  loft. 

(c)  When  the  king  is  blocked  up  fo  as  to  have  no  move  at  all. 
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chefs,  or  gaining  fome  advantage  over  the  adverfary,  wliilll 
»  his  aticntion  is  taken  up  in  purfiiing  tliis  piece. 

If  the  queen  and  anotlicr  piece  are  attacked  at  the 
fame  time,  and  that  by  removing  the  queen  the  piece 
muft  be  loft ;  provided  two  pieces  can  be  gained  in 
exchange  for  the  queen,  the  qneen  (hould  be  given 
up,  it  being  the  difference  of  three  pieces,  and  confe- 
qnently  more  than  the  value  of  the  queen.  By  lofiiig 
the  queen,  the  game  is  not  thrown  into  that  diforder 
which  it  would  otlierwife  have  been  ;  in  this  cafe  it 
would  be  judicious  to  give  the  queen  for  even  a  piece, 
or  a  pawn  or  two  ;  it  being  well  known  among  good 
players,  that  he  who  begins  the  attack,  and  cannot 
maintain  it,  being  obliged  to  retire,  generally  lofes 
the  game. 

A  player  {lionld  never  be  fond  of  changing  without 
rcafon,  becaufe  the  adverfaiy,  if  he  is  a  good  player, 
will  ruin  his  fituation,  and  gain  a  confiderable  advantage 
over  him.  But  rather  than  lofe  a  move,  when  a  player 
is  ftronger  .than  the  adverfary,  it  is  good  play  to  change, 
for  he  thereby  incrcafes  his  ftrength. 

When  the  game  is  almoft  drawn  to  a  conclufion, 
the  player  (hould  recolleft  that  his  king  is  a  capital 
piece,  and  confequently  (hould  keep  him  in  motion  ; 
by  fo  doing,  he  generally  gets  the  move,  and  oiten  the 
game. 

As  the  queen,  rook,  and  biihop,  operate  at  a  di- 
ftance,  it  is  not  always  neceffary  in  the  attack  to  have 
them  near  the  adverfary's  king. 

If  a  man  can  be  taken  with  different  pieces,  the 
player  (hould  take  his  time,  and  confider  which  of 
thofe  pieces  is  the  bed  to  take  it  with. 

If  a  piece  can  be  taken  almoft  at  any  time,  the 
player  (liould  not  be  in  a  hurry  about  it,  but  try  to 
make  a  good  move  elfewhere  before  he  take  it. 

A  player  (hould  be  cautious  how  he  takes  his  adver- 
fary's pawn  with  his  king,  as  it  often  happens  to  be  a 
fafeguard  to  it. 

After  all  that  has  been  faid,  it  is  ftill  ncccffary  for 
us  to  advife  thofe  who  would  play  well  at  this  game, 
to  be  very  cool  and  attentive  to  the  matter  in  queftion  : 
for  it  is  impoffible  that  any  perfon  in  the  univerfe  can  be 
capable  of  playing  at  chefs  if  their  thoughts  are  em- 
ployed elfewhere.      The  laws  at  this  game  are, 

1.  If  a  player  touches  his  man,  he  muft  play  it  ;  and 
if  he  quits  it,  he  cannot  recal  it. 

2.  If  by  miftake  or  otherwife  a  falfe  move  is  played, 
and  the  adverfary  takes  no  notice  of  it  till  he  hath 
played  his  next  move,  it  cannot  be  recalled  by  either  of 
the  parties. 

3.  If  a  player  mifplaces  the  men,  and  he  plays  two 
moves,  it  is  at  the  option  of  the  adverfary  to  permit 
him  to  begin  the  game  or  not. 

i.  If  the  adverlary  plays  or  difcovers  a  check  to  a 
player's  king,  and  give  no  notice  of  it,  the  player  may 
let  him  ftand  ftill  till  he  does. 

5    After  the  king  is  moved,  a  player  cannot  caftle. 

Sarafin  has  an  exprefs  treatife  on  the  different  opi- 
nions of  t!ie  origm  of  the  Latm  fchaccht,  whence  the 
French  ethecs,  and  our  chefs,  is  formed.  Menage  is 
alfo  very  full  on  the  fame  head.  Leunclavius  takes  it 
to  come  from  Ufa^ches,  famous  Turkifh  robbers  :  P. 
Sirraond,  from  the  Gernian  /cache,  "  theft  ;"  and  that 
from  calculus.  He  takes  chefs  to  be  the  fame  with  the 
ludus  latruncuiorum  of  the  Romans,  but  miflakenly.   This 


opinion  is  countenanced  by  Voflius  and  Salmafius,  who 
derive  the  word  from  calculiix,  as  ufcd  for  lalrunculus. 
G.  Tolofanus  derives  it  from  the  Hebrew, ycwrr/;,  vala- 
vit,  et  mot  mortuus  ;  wlience  chcch  and  checimale.  Fa- 
bricius  fays,  a  celebrated  Perfi.m  allronomer,  one  Scha- 
trenfcha,  invented  tlie  game  of  chefs  ;  and  gave  it  his 
own  name,  which  it  ftill  bears  in  that  country-.  Nicod 
derives  it  from  fchecqiii,  or  xeque,  a  Mooridi  word  for 
lord,  king,  and  prince.  Bochart  adds  that  yii7i-/.i  is  ori- 
ginally Porfian  ;  and  that  fcaehmat  in  that  language, 
figulfies  the  king  is  dead. — The  opinion  of  Nicod  and 
Bochart,  which  is  likcwife  that  of  Scriverius,  appears 
the  nioft  probable. 

Mr  Twifs  mentions  a  fmall  treatife  on  chefs,  written 
as  he  fuppofes,  about  lOO  years  ago  ;  at  the  end  of 
which  is  a  reprefentation  of  a  round  clicfs-board,  with 
direftions  for  placing  the  men  upon  it.  In  this  the 
knight  can  cover  the  Gi  fquares  on  the  board  at  as 
many  moves.  The  board  is  divided  into  thefe  G4  parts 
by  four  concentric  circles,  having  an  empty  fpace  in 
the  middle  ;  and  each  of  thele  is  divided  into  16  parts. 
Number  J  is  placed  in  the  outermoft  circle  ;  number 
2  in  the  tnird  circle  counting  inwards,  in  the  divillon  to 
the  right  hand  of  the  former  ;  number  3  is  placed  in 
the  outermoft  circle,  in  the  divifion  to  the  right  hand 
of  2  ;  4  in  tlie  third  circle  counting  inwards  to  the 
right  hand  of  three  ;  and  thus  alternately  from  the 
iirft  to  the  third,  and  from  the  third  to  the  firft  circle, 
til!  the  round  is  completed  by  16  on  the  third  circle  to 
the  left  hand  of  1.  Number  17  is  then  placed  on  the 
divifion  of  the  innermoft  circle  to  the  right  hand  of  1  ^ 
IS  on  the  fecond  circle  counting  inwards,  to  the  right 
hand  of  17  ;  and  thus  alternately  from  the  fourth  to 
the  fecond,  and  from  the  fecond  to  the  fourth  circles,, 
until  the  round  is  completed  by  32,  direclly  below 
number  1.  Number  33  then  is  placed  on  the  third 
circle  direftly  to  the  right  hand  of  number  2  ;  S-t  on 
the  fourth  circle,  to  the  right  hand  of  4  ;  and  thus  al- 
ternately between  the  third  and  fourth  circles,  until 
the  round  is  again  completed  by  48  on  the  fourth  cir- 
cle, direflly  below  number  33.  The  numbers  are  now 
placed  in  a  retrograde  fafhion  ;  50  on  the  outer  circle 
in  that  divifion  immediately  to  the  right  hand  of  1  ; 
51  on  the  third  circle,  to  the  left  hand  of  2  ;  and  di- 
reftly  below  number  32 ;  52  is  then  placed  on  the 
outer  circle,  immediately  on  the  left  hand  of  1  ;  53 
on  the  third  circle  direftly  to  the  left  hand  of  1 6  ;  and 
thus  alternately  on  the  firft  and  third  circles,  until  the 
laft  ground  is  completed  by  64  between  the  number  3 
and  5.  On  this  round  chefs-board,  fuppofiug  the  black 
king  to  be  placed  in  number  48  on  the  fourtli  circle,  the 
queen  ftaiids  on  number  17  at  his  left  hand;  the  bi- 
fhops  in  33  and  2  ;  the  knights  1 8  and  47  ;  the  caftles 
in  3  and  50  ;  the  pawns  on  19,  4,  49,  64,  and  46,  .51, 
32,  1.  The  white  king  will  then  (land  in  '-25,  oppofite 
to  tlie  black  queen  ;  the  white  queen  in  40  oppofite  to 
the  black  king,  and  fo  on.  In  playing  on  a  board  of 
this  kind,  it  will  be  found,  that  the  power  of  the  caftle 
is  double  to  that  in  the  common  game,  and  that  of  the 
bilhop  only  one  half;  the  former  having  16  fquares  to 
range  in,  and  the  laft  only  four  The  king  can  caftle 
only  one  way  ;  and  it  is  very  difEcalt  to  bring  the  game 
to  a  conclufion. 

With  regard  to  the  origin  of  the  game  at  chefs,  we 
are  much  in  the  dark.     Though  it  came  to  us  from 
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Chefs,     the  Saracens,   it    is  by   no  means  probable   that   they 
"~~^  were  the  original  inventors  of  it.      According  to  fume, 

it  was  invented  by  the  celebrated  Grecian  hero  Dio- 
medes.  Others  fay,  that  tu  o  Grecian  brothers,  Ledo  and 
Tvrrheno,  were  the  inventors  ;  and  that  being  much 
prefTcd  with  hunger,  they  fought  to  alleviate  the  pain  by 
-this  amufement. 

According  to  Mr  Irwin  it  is  a  game  of  Chinefe  in- 
vention. During  his  rcfidence  in  India,  he  found  that 
a  tradition  of  this  nature  exifted  among  the  Bramins, 
with  whom  he  frequently  played  the  game.  While 
he  was  at  Canton  in  1 793,  he  gives  the  following  ac- 
count of  the  information  which  he  acquired  relative  to 
the  origin  of  the  game  of  chefs.  '  A  young  man- 
darin, of  the  profclTion  of  arms,  having  an  inqui- 
fitive  turn,  was  my  frequent  vifitor ;  and,  what  no 
queftions  could  have  drawn  from  him,  the  accidental 
fight  of  an  Englifh  chefs  board  effected.  He  told  me, 
that  the  Chinefe  had  a  game  of  the  fame  nature  ;  and, 
on  his  fpecifying  a  difference  in  the  pieces  and  board, 
I  perceived,  with  joy,  that  I  had  difcovered  the  defi- 
deratum  of  which  I  had  been  fo  long  in  fearch.  The 
very  next  day  my  mandarin  brought  me  the  board  and 
equipage;  and  I  found,  that  the  Bramins  were  nei- 
ther miftaken  touching  the  board,  which  has  a  river 
in  the  middle  to  divide  the  contending  parties,  nor  in 
the  powers  of  the  king,  who  is  entrenched  in  a  fort, 
and  moves  only  in  that  fpace,  in  every  direftion. 
But,  what  I  did  not  before  hear,  nor  do  I  believe  is 
known  out  of  this  country,  there  are  two  pieces,  whofe 
movements  are  diftiuA  from  any  in  the  Indian  or  Eu- 
ropean game.  The  mandarin,  which  anfri-ers  to  our 
biiliop,  in  his  ftation  and  fidelong  courle,  cannot, 
through  age,  crofs  the  river  ;  and  a  rocket-boy,  ftill 
ufed  in  the  Indian  armies,  who  is  ftationed  between 
the  lines  of  each  party,  afts  literally  with  the  motion 
of  the  rocket,  by  vaulting  over  a  pian,  and  taking  his 
adverfary  at  the  other  end  of  the  board.  Except  that 
the  king  has  his  two  fons  to  fupport  him,  inftead  of  a 
queen,  the  game,  in  other  refpefls,  is  like  ours  ;  as 
win  appear  in  the  plan  of  the  bo-ird  and  pieces  I  have 
the  honour  to  enclofe,  together  with  direCl;ions  to 
place  the  men  and  play  the  game. 

"  As  the  young  man  who  had  difcovered  this  to  me 
was  of  a  communicative  and  obliging  difpofition,  and 
was  at  this  time  purfuing  his  lludies  in  the  coll  -^e  of 
Canton,  I  requefted  the  favour  of  him  to  confuit  fuch 
ancient  books  as  nught  give  fome  infight  into  the  pe- 
riod of  the  introduction  of  chefs  into  Cliina  ;  to  con- 
firm, if  poflible,  the  idea  thac  ilruck  me  of  its  having 
originated  here.  The  acknowk-dgLd  antiquity  of  this 
empire,  the  unchangeable  ftr^te  of  her  cuftoms  and 
manners,  beyond  that  of  any  other  nation  in  the 
world  ;  and  more  efpecially  the  fimplicity  of  the  game 
itfelf,  when  compared  to  its  compafs  and  variety  in 
other  parts,  appeared  to  give  a  colour  to  my  belief. 
That  I  was  not  difappointed  in  the  event,  I  have  no 
doubt  will  be  allowed,  on  the  perufal  of  tire  tiaufla- 


tion  of  a  iv-anufcript  extraft,  which  my  friend  Tliiqua 
brouglit  me,  in  compliance  with  my  defire  ;  and 
whicli,  accompanied  by  the  Chinefe  manufcript,  goes 
under  cover  to  your  lordihip.  As  the  mandarin  fa- 
leiiiiily  alFurcd  me  that  he  took  it  from  the  work  qnot- 
ed,  and  the  tranflriiion  has  been  as  accurately  made  as 
pofiible,  I  have  no  lielitation  to  deliver  the  papers  as 
authentic. 

"  From  thefe  prcmifes  I  have  therefore  ventured  to 
make  the  followin;x  i.ferences  : — That  the  sraiuc  of 
chefs  is  probably  ot  Chinefe  origin.  That  the  con- 
fined fitualion  and  powers  of  the  king,  rcfembling 
thofe  of  a  monarch  in  tlie  earlier  parts  of  the  world, 
countenance  thi,  fuppofition  ;  and  that,  as  it  travelled 
vveftward,  and  dtfcendod  to  later  times,  the  fovereign 
prerogative  extended  itfelt,  until  it  became  unlimited, 
as  in  our  ilate  of  the  game.  That  the  agency  of  the 
princes,  in  lieu  of  the  queen,  befpeaks  forcibly  the  na- 
ture of  the  Chi'iele  cuftoms,  which  exclude  females 
from  all  power  oi"  influence  whatever  ;  whiqh  princes, 
in  its  patlage  through  Peiira,  were  changed  into  a 
Cngle  vizier,  or  miniller  of  ftate,  with  the  enlarged 
portion  of  delegated  authority  that  exifts  there  ;  in- 
iiead  of  whom,  the  European  nations,  with  their  ufual 
gallantry,  adopted  a  queen  on  the  board  (d).  That 
the  river  between  the  parties  is  exprrffive  of  the  gene- 
ral face  of  the  country,  where  a  battle  could  hardly 
be  fought  without  encountering  aa  interruption  of  this 
kind,  which  the  foldier  was  here  taught  to  overcome  ; 
bat  tliat,  on  the  introdudlion  of  the  game  into  Perfia, 
the  board  changed  with  the  dry  nature  of  the  region, 
and  the  conteft  was  decided  on  terra  firma.  And  laft- 
ly,  that  in  no  account  of  the  origin  of  chefs,  that  I 
have  read,  lias  the  tale  been  fo  charafteriftic  or  con- 
fiftent  as  that  which  I  Uave  the  honour  to  offer  to  the 
Irilh  academy.  Willi  the  Indians,  it  was  defign<d  by 
a  Eramin  to  cure  the  melancholy  of  the  daughter  of  a 
rajah.  With  the  Pei'fians,  my  memory  does  not  aflift 
me  to  trace  the  f.ible  ;  though,  if  it  were  more  to  the 
purpofe,  I  think  1  fhould  have  retained  it.  But,  with 
the  Chinefe,  it  was  invented  by  an  experienced  foldier, 
on  the  principles  of  war.  Not  to  difpel  love-fick  va- 
pours, or  inilrudt  a  female  in  a  fcience  that  could  nei- 
tlier  benefit  nor  inform  her ;  but  to  quiet  the  mur- 
murs of  a  difcontented  f'ldiery  ;  to  employ  their  va- 
cant hours  in  k-flons  on  the  military  art,  and  to  che- 
ri!h  the  fpirit  of  conqneft  in  the  buiom  of  winter-quar- 
ters. Its  age  is  traced  by  them  on  record  near  two 
centuries  before  the  Chriftian  era ;  and  among  the  nu- 
merous claims  for  this  (loble  invention,  that  of  the 
Cliinefe,  who  call  it  by  way  of  diftintlion,  chong  ke 
or  the  ray al game,  ai)pears  alone  to  be  mJifputable." 

Tranjlation  of  an  Exlrafl  from  the  Concum,  or  Chinefe 
Annjls,  rifpi3\ng  the  Inicntioa  of  it.e  Game  of  Chefs, 
delivered  to  me  by  Tinqua,  a  Soldier  Mandarin  of  the 
Province  of  Fatten. 

"  Three  hundred  and  feventy  nine   years  after  the 

'         time 


Chefs. 


(d)  That  on  the  acquifition  of  fo  ftrong  a  piece  as  the  vizier,  the  pno  were  fuppreffed,  this  as  pofTcfling  pow- 
ers uninteUigible,  at  that  time,  to  other  nations  ;  and  three  pawns  added,  in  conlequence  to  make  up  the  num- 
ber of  men  ;  and  that  as  difcipliiie  improved,  th|e  hnes,  which  are  ilragghng  on  the  Cliinefe  board,  might  have 
been  clofed  on  ours. 
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Chef*,     time,  of  Confucius,  or  one  thoufanJ  nine  hundred  and     fideways, 
"~^  fixtj'-five  years  ago,   Hung  Cochu,    king  of  Kiangnan, 

fent  an  expedition  ir.to  the  Shciifi  countr)-,  under  the 
command  of  a  mandarin,  called  Hanfing,  to  conquer 
it.  After  one  fucccfsful  campaign,  the  foldiers  were 
put  into  winter  quarters  ;  where,  finding  the  weather 
much  colder  tlian  what  they  had  been  accuftomed  to, 
and  being  alfo  deprived  of  their  wives  and  families, 
the  army,  in  general,  became  impatient  of  their  fitua- 
tion,  and  clamorous  to  return  home.  Haiifing,  upon 
this,  revolved  iu  his  mind  the  bad  coiifequenccs  of 
complying  with  their  wiflics.  The  nectflity  of  footh- 
ing  his  troops,  and  reconciling  them  to  their  pofition, 
appeared  Urgent,  in  order  to  finifii  liis  operations  in 
the  enfuing  year.  He  was  a  man  of  genius,  as  well 
as  a  good  loldier  ;  and  having  contemplated  fome  time 
on  tlie  fubjcft,  he  invented  the  game  of  chefs,  as  well 
for  an  amufement  to  his  men  in  their  vacant  hours,  as 
to  inflame  their  militaiy  ardour,  the  game  being  whol- 
ly founded  on  t]^*  principles  of  war.  The  ftratagem 
fucceeded  to  his  wilh.  The  foldieiy  were  delighted 
with  the  game  ;  and  forgot,  in  their  daily  conteils  for 
viftor^■,  the  inconveniences  of  their  poll.  In  the  Ipring 
the  general  took  the  field  again  ;  and,  in  a  few  months, 
added  the  rich  countrj  of  Shenfi  to  the  kingdom  of 
Kiangnan,  by  the  defeat  and  capture  of  its  king,  Chou- 
payucn,  a  famous  wanior  among  the  Chinefe.  On 
this  conqueft  Hung  Cochu  affumed  the  title  of  empe- 
ror, and  Choupayuen  put  an  end  to  his  own  life  in  de- 
fpair. 
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Esplanation  of  the  Pnjition,  Pavers  and  Moves  of  the 
Pieces  on  the  Chinefe  Chef-board,  or  Chong  Ke. 
{^Royat  Game) . 

"  As  there  are  nine  pieces  inftead  of  eight,  to  oc- 
cupy the  rear  rank,  they  Hand  on  ihc  lines  between, 
and  not  within,  the  fquares.  The  game  is  confequcnt- 
ly  played  on  the  lines. 

"  The  king,  or  chong,  ftands  in  the  middle  line  of 
this  row.  His  moves  refemble  thofe  of  our  king,  but 
are  confined  to  the  forlrefs  marked  out  for  him. 

"  The  two  princes,  or  fou,  ftandon  each  fide  of  him, 
and  have  equal  powers  and  limits. 

"  The  mandarins,  or  tchong,  anfwer  to  our  bifliops, 
and  have  the  fame  moves,  except  that  they  cannot 
crofs  the  water  or  white  fpace  in  the  middle  of  the 
boaid  to  annoy  tire  enemy,  but  Hand  on  the  defen- 
five. 

"  The  knights,  or  rather  horfes  called  maa,  Hand 
and  move  like  ours  in  every  refpeft. 

•'  The  war-chariots,  to  tche,  refemble  our  rooks  or 
caftles. 

"  The  rocket -boys  or  pao,  are  pieces  whofe  mo- 
tions and  powers  were  unknowTi  to  us.  They  aft  with 
the  direftiou  of  a  rocket,  and  can  take  none  of  their 
odvei-fary's  men  that  have  not  a  piece  or  pawn  inter- 
vening. To  defend  your  men  from  this  attack,  it  is 
neceflary  to  open  the  line  between,  cither  to  take  off 
the  check  on  tlie  king,  or  to  fa ve  a  man  from  being 
captured  by  the  pao.  Their  operation  is,  othcrwife, 
like  that  of  the  rook.  Their  ftations  are  marked  be- 
tween the  pieces  and  pawns, 

"  The  five  pawns,  or  ping,  make  up  the  number  of 
the  men  equal  to  that  of  our  board.      Inftead  of  taking 
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like  ours,   they  have  the  rook's  motion,  ex-     C-htfc 
cept  that  it  is   limited   to   one  ft--p,  and   is   not   retro-  * 

grade.  Another  important  point,  in  which  the  ning 
dilTers  from  ours,  is  that  tiiey  continue  in  Jlalu  quo, 
after  reaching  their  advetfary's  head  quarters.  It  will 
appear,  however,  that  the  Chinefe  pieces  fjr  exceed 
the  proportion  of  ours  ;  which  occafions  the  whole 
force  of  the  conteft  to  fall  on  them,  and  thereby  pre- 
cludes the  beauty  and  variety  of  our  game,  when  re- 
duced to  a  ftruggle  between  the  pawns,  who  are  ca- 
pable of  the  higheft  promotion,  and  often  change  the 
fortune  of  the  day.  The  pofts  of  the  ping  are  marked 
in  front  *."  *  ■''">* 

But  according  to  Sir  William  Jones,  this  game  is  of  '^'"'"^-  *"'• 
Hindoo  invention,  "  If  evidence  were  required  to  prove 
this  fa£l  (fays  he  f ),  we  may  be  fatisficd  with  the  tefti- f /</?"''« 
mony  of  the  Ptrfians,  who,  though  as  much  inclined  i&l^'frarcbci, 
other  nations  to  appropriate  the  ingenious  inventions  of™''  "' 
a  foreign  people,  unanimoufly  agree  that  the  game  was*"'"'*'' 
imported  from  the  well  of  India  in  the  fixth  ccntur)-  of 
our  era.  It  feenis  to  have  been  immemorially  known 
in  Hindoflan  by  the  name  of  Cheluranga,  i.  e.  the  four 
anga's,  or  members  of  any  army  ;  which  are  thefe,  ele- 
phants, horfes,  chariots,  and  fiot  foldiers  ;  and  in  this 
leiife  the  word  is  frequently  ufcd  by  epic  poets  in  tlieir 
defcription  of  real  annies.  By  a  natural  corruption  of 
the  pure  Sanfcrit  word,  it  was  changed  by  the  old  Per- 
fians  into  Chetrang  ;  but  the  Arabs,  who  foon  after 
took  pofftflion  of  their  countiy,  had  neither  the  initial 
nor  final  letter  of  that  word  in  tlieir  alphabet,  and  con- 
fcquently  altered  it  further  into  She/ranj,  which  fuund 
its  w  ay  prefently  into  the  modem  Perfian,  and  at  length 
into  the  dialefts  of  India,  where  the  true  derivation  of 
the  name  is  known  only  to  the  learned.  Thus  has  a 
very  fignificant  word  in  the  facred  language  of  the 
Brahmins  been  transformed  by  fucceflive  changes  into 
axedrev.,  fcacchi,  tehees,  chefs,  and,  by  a  whimfical  con- 
currence of  circumftances,  has  given  birth  to  tlie  Eng- 
lifii  word  cheek,  and  even  a  name  to  the  exchequer  cf 
Great  Britain." 

It  is  confidently  aflerted,  that  Sanfcrit  books  on  chefs 
exift  in  Bengal  ;  but  Sir  William  had  feen  none  of  them 
when  he  wrote  the  memoir  which  we  have  quoted.  He 
exhibits,  however,  a  defcription  of  a  very  ancient  Indian 
game  of  the  fame  kind,  but  more  complex,  and  in  his 
opinion  more  modem,  than  the  finiple  chefs  of  the  Per- 
fians.  This  game  is  alfo  called  Chaluranga,  but  more 
frequently  Chaluraft,  or  the  four  kings,  fincc  it  is  played 
by  four  perfoiis  reprefenting  as  many  princes,  two  Kllicd 
armies  combating  on  each  fide.  The  defcription  is  ta- 
ken from  a  book  called  Bhaivi/hya  Puran  ;  iu  whicli  the 
form  and  principal  rules  of  this  faftitious  warfare  are 
thus  laid  down  :  "  Eight  fquares  being  marked  on  all 
fides,  the  red  army  is  to  be  placed  on  the  eaft,  the  green 
to  the  fouth  the  yellow  to  the  weft,  and  the  black  to 
the  north.  Let  the  elephant  (fays  the  author  of  the 
Puran)  ftand  on  the  left  of  the  king  ;  next  to  him  the 
h'jrfe  ;  then  the  boat ;  and  before  them  all,  iour  foot  fol- 
diers ;  but  the  boat  mull  be  placed  in  the  angle  of  the 
board." 

"  From  this  paflage  (fays  the  prefidcnt)  it  clearly 
appears,  that  an  army  with  its  four  anglis  muft  be  pla- 
ced on  each  fide  of  the  board,  fince  an  elephant  could 
not  ftand,  in  any  other  pofition,  on  the  left  hand  of  each 
king;  and  Radhacant  (a  Pandit)  informed  me,  that 
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his  ally,  he  takes  the  command  of  the  V/holt;  army."      Ch«li». 


Chefs,     the  board  confided,  Uke  ours,  of  64  fquares,  half  of 

« '  them  occupied  by  the  forces,  and  half  vacant.      Head-  Secondly,  "   If  he  can  occupy  fucceffivcly  tlie   thrones 

ded,  that  this  game  h  mentioned  in  the  oldeft  lawbooks,  of  all  the  three  p-inces,  he  obtains  the  viftor)-,  which  is 
and  that  it  wa-j  invented  by  the  w  ite  of  a  kii-g,  to  amufe  named  chtturajt  ;  and  the  ftake  is  doubled  if  he  kill  the 
him  witii  an  iirage  of  war,  while  his  metropolis  w^s  be-  lall  ot  the  three,  jull  before  he  takes  poireffijn  of  his 
fieged  in  the  (•■<  ond  age  of  the  world.  Ayfc/  or  boat  throne  ;  but  if  he  kill  him  on  his  throne,  the  ftake  is 
is abfurdly  fubllituted,  we  fee,  in  this  complex  game,  for  quadrupled.  Both  in  giving  the  ^ni;7/ana  and  \.\\e  che- 
the  rat'h,  01  armed  chariot,  which  the  Bcngakje  pro-  turaj't  tlie  king  muft  be  fuppoited  by  the  elephcints,  or 
Bounce  rot'h,  and  which  the  Perfians  changed  mto  rohh  ;  by  all  the  forces  united."  Thirdly,  "  When  one  player 
whence  came  the  rook  of  fome  European  nations  ;  as  has  his  own  king  on  the  board,  but  the  king  of  his 
the  vlerge  undfal  ot  the  French  are  fuppofed  to  be  tfor As  partner  has  been  taken,  he  mav  replace  his  captive  ally, 
Tuptions  of  ferz  and  Jil,  the  frirne  mint/lcr  and  elephant  if  he  can  feize  both  the  adverfe  kings  ;  or  if  he  cannot 
of  the  perfians  and  Arabs.'  effedt  their  capture,  he  may  exchange  his  king  for  one 
As  fortune  is  fuppofed  to  have  a  great  fl;are  in  de-  of  them,  againil  the  general  rule,  and  thus  redeem  the 
elding  the  fate  of  a  battle,  the  ufe  of  dice  is  introduced  allied  prince,  who  will  fupply  his  place."  This  advan- 
into  this  game  to  regulate  its  moves;  for  (fays  the  Pu-  tage  has  the  name  of  nripacrl/hta,  or  recovered  by  the 
Tan)  "  if  cini/iie  be  thrown,  the  i:ng  or  a  pa-.vn  muft  be  H'lg-  Fourthly,  "  If  a  phwn  caii  march  to  any  fquare 
moved;  \{qunlr',  the  elephant ;  if/rou,  lUe  hor/e  j  and  on  the  oppohte  extremity  of  the  board,  except  that 
if  deux,  the  boa'.  The  /?',;/»  pafTes  freely  on  all  fides,  of  the  king,  or  that  of  the  (hip,  he  affumes  whatever 
but  over  one  fauare  only  ;  and  with  t^ie  fame  limitation  power  belonged  to  that  fquare."  ]»jre  we  find  the 
the  pav.'n  moves,  but  he  advances  ftraight  forward,  and  rule,  with  a  llight  exception,  concerning  the  advance- 
kills  his  enemy  through  an  angle.  The  f/ir/Aan/ marches  meul  of  piitvns,  which  often  occaiions  a  moft  iatereft- 
in  all  diretlions  as  far  as  his  driver  pleafes  ;  the  horfe  ing  ftruggle  at  our  common  chefs  ;  but  it  appears  that, 
runs  obliquely,  traverfing  the  fquares ;  and  the  Jhip  in  the  opinion  of  one  ancient  writer  on  the  Indian 
goes  over  two  fquares  diagonally."  The  elephant,  we  game,  this  privilege  is  not  allowable  when  a  player  has 
find,  has  the  power-,  of  our  queen,  as  we  are  pleafed  to  three  pawns  on  the  board  ;  but  when  onlv  one  pawn 
call  the  general  or  minijlcr  of  the  Perfi-ins  ;  and  the  Jhip  and  one  ftiip  remains,  the  pawn  may  advance  even  to 
has  the  motion  of  the  piece  to  whicii  v.-e  give  the  unac-  the  fquare  of  a  king  or  a  fhip,  and  aflume  the  power  of 
countable  appellation  of  bi/hop,  but  with  a  reftriftion  either.  Fifthly,  According  to  the  people  of  I.anei, 
which  muil  [greatly  leflen  its  value. 


Ill  the  Purcin  are  next  exhibited  a  few  general  rules 
and  fuperficial  direftions  for  the  conduft  of  the  game. 
Thus,  "  the  patuns  and  the  Jliip  both  kill  and  may  be 
voluntarily  killed  ;  while  the  king,  the  elephant,  and  the 
horfe,  may  flay  the  foe,  but  muft  not  expoie  themfelves 
to  be  flain.  Let  each  player  preferve  his  own  forces 
with  extreme  care,  fccuring  his  king  above  all,  and  not 
facrificirig  a  fuperior  to  keep  an  inferior  piece."  Here 
(fays  the  prcfident)  'the  commentator  on  the  Pu-an  ob- 


where  the  game  was  invented,  "  there  could  be  neither 
victory  nor  defeat  if  a  king  were  left  on  the  plain  with- 
out force  ;  a  fituation  which  they  named  cacaca/ht'ha." 
Sixthly,  "  If  three  (hips  happen  to  meet,  and  the  fourth 
(hip  can  be  brought  up  to  them  in  the  remaining  angle, 
this  has  the  name  of  vrihannauca  ;  and  the  player  of  the 
fourth  feizes  all  the  others." 

The  account  of  thi*  game  in  the  original  Sar.fcrit  is 
in  verfe. 

This  g:ame  was  very  fafhionable   in   former  times   in 


ferves,  that  the  horfe,  who  has  the  choice  of  eight  moves  eveiy  part   of  Europe  ;    thoui>^h   in   this  country    it   is 

from  any  central  pufition,  rr.uft  be  preferred  to  \hejljip,  not   now  very  common,    probably  on   account   of  the 

which  has  onlv  the  choice  of /sur.      But  the  argument  inlenfe  application  of  thought   required   to  play  at  it. 

would    not   hold   in  common    game,    where   tlie   bi/hop  It   h:is   huig    been    a   favourite  of   tlie    Icelanders   and 

and  tonver  command  a  whole  line,  and  where  a  knight  is  fcther  northern  people.      Fhere  is  little  difierence  between 

always   of  lefs  value  than  a  tower  in  aflion,   or  the  bi-  their  game  and  ours, 

ftiop  of  that   fide  on  which  the  attack  is  begun       "   It  The   game  of  chefs  has  been  genorr.lly  prafVifed   bv 


is  by  the  overbearing  power  cf  the  elephant    (continues 


the  Puran)   that  the  king  fights  boldly  ;   let  the  whole     fuppofed   that  it  was  necelfary  fc 
army  therefore,   be  abandoned   in   order  to   fecure   the     well    (killed   in    this   game.      It 


the  greateft  warriors  and  generals  ;   and   fome  have  even 

for  a  military  man  to  be 
is  a  game  which  has 
elephant.  The  king  muft  never  place  .one  elephant  he-  fomething  in  it  pecuharly  i^iterefting.  We  read 
fore  another,  unlefs  he  be  compelled  by  want  of  room,  that  Tamerlane  was  a  great  chefs-player,  and  was  en- 
for  he  would  thus  commit  a  dangerous  fault  ;  and  if  he  gaged  in  a  game  during  the  very  time  of  the  decifive 
can  flay  one  of  tvi'o  hoftile  elephants,  he  muft  deftroy  battle  with  Bajazet  tlie  Turkilh  emperor,  who  was  de- 
that  on  his  left  hand."  feated  and  taken  prifoner.      It  is  alfo  related  of  Al  A- 

What   remains  of  the  paftage  which  was  copied  from     rain  the  caliph  of  Bagdad,  that  he  was  engaged  at  chefs 
Sir  William  .Tones,  relates  to  the  feveral  modes  in  which     with  his   freedman  Kuthar  at  the   time   when   Al   Ma- 


a  partial  fuccefs  or  complete  viftory  may  be  obtained 
by  a.iy  one  of  the  four  players ;  for,  as  in  a  difpute  be- 
tween two  allies,  one  of  the  kings  may  fometimes  af- 
fume  the  command  ot  all  the  forces,  and  aim  at  a  fepa- 
rate  co:;queft.  Firft,  "  When  any  one  king  has  placed 
himfelf  on  the  fqnaiv  of  anot  ^er  king  (which  advantage 
is  cMeAfinhafana  or  the  throne)  he  wins  a  ftake,  which 
is  doublid  if  he  kill  the  adverfe  monnrch  when  he  feizes 


niun's  forces  were  carrying  on  the  fiege  of  that  city 
with  fo  much  vigour  that  it  was  on  the  point  of  being 
carried  by  affault.  Dr  Hyde  quotes  an  Arabic  hiftory 
of  the  Saracens,  in  which  the  caliph  is  faid  to  have 
cried  out  when  warned  of  his  danger.  Let  me  alone, 
for  I  fee  checkmate  againft  Kuthar  !  We  are  told  tha: 
Charles  I.  was  at  chefs  when  news  were  brought  of  the 
fiiiid  intention  of  the   Scots  to  fell  him  to  the  Englifn  ; 


his  place  ;   and  if  he  can  feat  liimfelf  oil  the   throne  of     but  fo  little  was  he  dilcompofed  by  this   alarming  in- 
telligence, 
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Cher«.  telligence,  that  he  continued  his  game  with  the  utnioll 
■~"^'  compolure  ;    fo  that  no  perfon  could  have  known  that 

the  letter  he  received  had  given  him  information  of 
any  thing  remarkable.  King  John  was  playing  at 
chefs  when  the  deputies  from  Rouen  came  to  acquaint 
him  that  their  city  was  bt'Iieged  by  Philip  Augu'.his  ; 
but  he  would  not  hear  them  until  he  had  finilhcd  his 
game. 

The  following  remarkable  anecdote  wc  have  from 
Dr  Rob  -rtfon  in  iiis  Hilton-  of  Charles  V.  John  Fre- 
deric, elec;lor  ot  Saxonv,  having  been  taken  prifoner  by 
Chailes,  w?.s  condemned  to  death.  Tlie  decree  was  in- 
timated to  him  while  at  chefs  with  Erneil  of  Brunf- 
wic,  his  lellow-prifoner.  After  a  thort  paufe,  and  ma- 
king fome  reflection  on  the  irregularity  and  injuftice 
of  tlie  emperor's  proceedings,  he  turned  to  his  antago- 
nift,  whom  he  challenged  to  finiTn  the  game.  He  play- 
ed with  his  ulual  ingenuity  and  attention  ;  and  liaving 
beat  Ernell,  exprefied  all  the  fatiffaftion  that  is  com- 
monly felt  on  gaining  fuch  viftories.  He  was  not, 
however,  put  to  death,  but  fet  at  liberty  after  five  years 
coniinement. 

In  the  Chronicle  of  the  Mooriih  kings  pf  Granada  we 
find  it  related,  that  in  1396,  Mehcmed  Bilha  feized 
upon  the  crown  in  preiudice  of  his  elder  brother,  and 
paflld  his  life  in  one  continual  round  of  difafters.  His 
fvars  with  Caftile  were  invariably  unfuccefsful  ;  and  his 
death  was  occafioned  by  a  poifoned  veft.  Finding  his 
cafe  dcfperate,  he  dlipatched  an  officer  to  the  fort  of 
tja'abreno  to  put  bis  brother  Juzaf  to  death,  lell  that 
prince's  adherents  Ihould  form  any  obllacle  to  his  fan's 
fucccflion.  The  alcayde  found  the  prince  playing  at 
chefs  with  an  alfaqui  or  prieft.  Juzaf  begged  hard  for 
two  hours  refpite,  which  was  denied  him  ;  at  laft  with 
great  reluttance  the  officer  permitted  him  to  finifli  the 
game  ;  but  before  it  was  finifhed  3  melfenger  arrived 
vith  the  news  of  the  death  of  Mehcmed,  and  the  una- 
nimous eleftion  of  Juzaf  to  the  crown. 

We  have  a  curious  anecdote  of  Forrand  count  of 
Flanders  ;  who  having  been  accuftomed  to  amufe  him- 
felf  at  chefs  with  his  wife,  and  being  conilantly  beaten 
by  her,  a  mutual  liatred  took  place  ;  which  came  to 
fuch  a  height,  that,  when  the  count  wab  taken  pri- 
foner at  the  battle  of  Eoyines,  (lie  fuflered  him  to  re- 
main a  long  time  in  prifon,  though  (he  could  eafdy 
have  procured  his  reJeafe. 

The  game  of  chefs  has  undergone  confiderable  vari- 
ations fuice  it  was  firft  invented.  We  have  it  on  good 
authority,  that,  among  the  eaftern  nations,  the  piece 
now  called  the  qveen  was  formerly  called  the  li^ir  or 
king's  minifter,  and  that  the  powers  ot  the  queen  her- 
felf  were  but  very  fniall.  The  chefs-boards  ufed  by 
Tamerlane'  were  larger,  and  contained  many  more 
fquares  than  thofe  at  prefent  in  ufe.  Carrera  invented 
two  new  pieces  to  be  added  to  th'-  eight  commonly  in 
tife.  One  of  thefe,  which  he  calls  Campioni:,  is  placed 
between  the  king's  knight  and  caille;  the  other,  named 
Centaur,  between  the  queen's  knight  and  caftle,  has 
the  move  of  the  bifhop  and  knight  united.  This  in- 
vention, however,  did  not  furvive  its  author.  In  an- 
other of  this  kind,  the  two  additional  pieces  are  called 
the  centurion  and  decurion;  the  former  fituated  betwten 
the  king  and  his  bilhop,  in  its  move  the  fame  with 
that  of  the  queen,  but  only  for  two  fquares  ;  the  latter 
moves   as   the  bilhop,   but  only  one  fquare  at  a  time. 
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This,  like  the  former,  died  with  its  inventor.  The 
cliefs-bonrd  of  T.unerla.jf  v/;is  a  parallelogram,  having 
II  fquares  one  way  and  12  the  other.  Jr.  th,-  Me- 
moirs of  the  late  MaHlial  Keith,  we  fii.d  it  reiated, 
that  he  invented  an  aniufement  fomethin'r  fimilar  to 
that  of  chef's,  with  which  the  king  of  Pn.lFn  was  higii- 
Iv  entertained.  Seveial  thoufand  fniall  ftitues  were 
caft  by  a  founder  ;  and  thele  were  ranged  oppofite  to 
each  other  as  if  they  had  been  drawn  up  in  an  army  ; 
making  the  different  movements  with  them  as  m  real 
fervice  in  the  field. 

A  very  complicated  kind  of  game  at  chefs  wat 
invented  by  the  late  duke  of  Rutland.  '  At  this  th* 
board  has  1  t  fquares  in  breadth,  and  10  in  height, 
which  make  in  all  140  houfes  :  and  there  are  M^  pawns 
on  each  fide,  which  may  move  either  one,  two,  or  three 
fquares  the  hilt  time.  The  other  pieces  were  the  king, 
queen,  two  bilhops,  two  knights,  a  crowned  caftle 
uniting  the  move  of  the  king  and  caftle,  and  a  com- 
mon caillc.  On  the  other  fide  of  the  king  was  a  con- 
cubine, whofe  move  united  that  of  the  caftle  and  knight, 
two  bifliops,  a  fingle  knight,  a  crowned  caftle,  and  a 
common  one.  In  this  game  the  pawns  are  of  venr 
little  ufe ;  and  by  the  extent  of  the  board,  the  knigiits 
lofe  much  of  their  value,  which  confcquently  renders 
the  game  more  defective  and  lefs  interelting  than  the 
common  one. 

There  is  an  amufing  variety  at  the  game  of  chefs, 
in  which  the  king  with  eight  jiavvns  engages  the  whole 
fet,  by  being  allowed  to  make  two  moves  for  every 
one  of  his  adverfary.  In  this  he  is  almofl  certain  of 
coming  off  viftorious  ;  as  he  can  make  his  firfl  move 
into  check,  and  the  fecond  out  of  it.  Tlius  he  ca« 
take  the  queen  when  fhe  Hands  immediately  before  her 
king,  and  then  retreat  ;  for  he  cannot  remain  in 
check.  He  cannot  be  check-mated  unlefs  his  adver- 
fary has  preferved  his  queen  and  both  caftles. 

CuBss-trees,  (toqucti  d'anjurej;  two  pieces  of  wood 
bolted  perpendicularly,  one  on  the  ftarboard,  and  ano- 
ther on  the  larboard  fide  of  the  fhip.  They  are  ufed 
to  conline  the  c/ue,  or  Iov.tr  corners  of  the  main-fail; 
for  which  purpofe  there  is  a  hole  in  the  upptr  part, 
through  which  the  rope  patfes  that  ufually  extends  the 
clue  of  the  fail  to  windward.     See  Tack. 

The  chefs-trees  are  commonly  placed  as  far  before 
the  main  mafl  as  the  length  of  the  main-beam. 

CHEST,  in  commerce,  a  kind  of  meafure,  contain- 
ing an  uncertain  quantity  of  feveral  commodities. 

A  chefl  of  fugar,  v.  g.  contanis  from  10  to  l.*; 
hundred  weight  ;  a  cheft  of  glafs,  from  two  hundred 
to  three  hundred  feet  ;  of  Caftile  foap,  from  two  and 
a  lialf  to  three  hundred  weight  ;  of  indigo,  from  one 
and  a  half  to  two  hundred  weight,  live  fcore  to  the 
hundred.  ' 

Chest,  or  Thorax.      See  Anatomy  Index, 

CHESTER,  commonly  called  IVefi-CheJler,  to  di- 
ftinguifh  it  from  many  other  Chefters  in  the  kingdom  ; 
the  capital  of  Chefliire  in  England.  It  is  a  very  an- 
cient city,  fuppolid  to  have  been  founded  by  the  Ro- 
mans  ;  and  plainly  appears  to  have  bee.i  a  Roman  fta- 
tion  by  the  many  antiquities  which  have  been  and  are 
ftill  difcovcred  in  and  about  the  town.  It  was  among 
the  lafl  places  the  Romans  quitted  ;  and  here  the  Bri- 
tons maintained  their  liberty  long  after  the  Saxons  had 
got  poffefljon  of  the  reft  ot  their  country.  At  prefent 
5  G  2  it 
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it  is  a  larcre  well-built,  wealthy  city,  and  cnrries  on  a 
confiderable  trade.  Mr  Pennint  calls  it  n  city  tv'ithout  a 
^parallel,  on  account  of  the  fi'igukr  ftruflure  of  the 
four  principal  flrects.  They  are  as  if  excavated  out 
of  the  eartli,  and  Uii;k  many  feet  beneath  the  fui^face  : 
the  carriages  drive  far  beni-ath  the  l-.vel  of  the  kitchens 
on  a  line  with  ranges  of  (hops.  The  houfes  are  moftly 
«f  wood,  with  galleries,  piazzas,  and  covered  walls 
before  them  ;  by  which  not  only  the  fhups,  but  thofe 
who  are  walki:ig  about  the  town,  are  fo  hid,  that  one 
would  imagine  there  were  fcarce  any  inhabitants  in  it, 
though  it  is  very  populous.  But  though  by  this  con- 
trivance fuch  as  walk  the  ftreets  are  fcreened  from 
rain,  &c.  yet  the  (hops  are  thereby  rendered  "dark  and 
inconvenient.  The  back  courts  of  all  the  houfes  are 
on  a  level  with  the  ground  ;  but  to  go  into  any  of  the 
four  principal  ftreets,  it  is  necefTary  to  dcfcend  a  flight 
of  feveral  fteps. 

Chefter  is  a  blfhops  fee.  It  was  anciently  part 
of  the  diocefe  of  Litchfield  ;  one  of  whole  bifhops 
removii^g  the  feat  of  his  fee  hither  in  the  year  1075, 
occafioTied  his  fuccelTors  to  be  freque^itly  flyled  bljhops 
of  Chefti-r.  But  it  was  not  erefted  into  a  diftinft 
bifhopiic  until  the  general  dilTolation  of  monafteries, 
when  King  Henry  VIII.  in  the  year  IS-tl,  raifed 
it  to  this  dignity,  and  allotted  the  church  of  the 
abbey  of  St  Werburg  for  the  cathedral,  ftyling  it 
the  calhedrn!  church  of  Chr'ifl  and  the  tlejfed  Virgin  ; 
adding  the  bifhopvic  to  the  province  of  Canterbury: 
but  foon  alter  he  disjoined  it  from  Canterbury,  and 
added  it  to  the  province  of  York.  When  this  ab- 
bey was  diflolved,  its  revenues  were  valued  at  10031. 
5s.  lid.  This  diocefe  contains  the  entire  counties 
of  Chefter  and  Lancaftcr,  part  of  the  counties  of  Weft- 
morland,  Cumberland,  and  Yorkfliire,  two  chapel- 
ries  in  Denbighfhire,  and  five  parilhes  in  Flintihire ; 
amounting  in  all  to  256  parirties,  of  which  101  are 
impropriations.  This  bifhopric  is  valued  in  the  king's 
books  at  4201.  Is.  8d.  and  is  computed  to  be  worth 
annually  27001.  ;  the  clergy's  tenth  amounting  to 
43.51.  12s.  To  this  cathedral  belong  a  dean,  two 
archdeacons,  a  chancellor,  a  treafnrer,  fix  prebendaries, 
and  other  inferior  officers  and  fetvants.  W.  Long. 
3.  0.  N.  Lat.  53.  12. 

Chester  le-Slreet,  the  Cuneacejire  of  the  Saxons  ;  a 
fmall  thoroughfare  town  bet^veell  Newcaftle  and  Dur- 
ham, with  a  good  church  and  fine  fpire.  In  the 
Saxon  times  this  place  was  greatly  refpefted  on  ac- 
count ol"  the  relicks  of  St  Cuthbert,  depofited  here  by 
Bilhop  Eaidulf,  for  fear  of  the  Danes,  who  at  that 
time  (about  684)  ravaged  the  country.  His  (brine 
became  afterwards  an  objeft  of  great  devotion.  King 
Athetftan,  on  his  expedition  to  Scotland,  paid  it  a 
vifit,  to  obtain,  by  intcrceffion  of  the  faint,  fuccefs  on 
his  arms;  beftowed  a  multitude  of  gifts  on  the  church; 
and  diredled,  in  cafe  he  diej  in  his  enterprife,  that  his 
body  (hould  be  interred  thei-e.  At  the  fame  time  that 
thi;  place  was  honoured  with  the  remains  of  St  Cuth- 
bei-t,  the  bi(hopric  of  Lindesfarn  was  i-emovcd  here, 
and  endovifed  with  all  the  lands  between  the  Tyne  and 
the  Were,  the  prefent  county  of  Durham.  It  was 
ftyled  Si  Cuthbert's  fiatrimony.  The  inhabitants  had 
great  privileges,  and  always  thought  thenifelves  exempt 
from  all  military  duty,  except  that  of  defending  the 
body   of  their   faint.     Chcller-le-Street   ijnay  be  con- 
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fidered  as  the  parent  of  the  fee  of  Durham  :  for  when 
the  relicks  were  removed  there,  the  fee  in  995  followed 
them.  Tanner  fays,  thatprobablv  a  ch:ipter  of  monks,  ^ 
or  rather  fecular  canons,  atte-)ded  the  body  at  this 
place  from  its  firft  arrival :  but  Biihop  Beke,  in  128(5, 
in  honour  of  the  faint,  mtide  the  church  collegiate, 
and  eftablillv.d  here  a  dean  and  fuitable  eccl-'Uiftios  ; 
and,  among  other  privileges,  gave  t.ie  dean  a  right  of 
fifh-ng  on  the  Were,  and  the  tythe  of  fi!h. 

Nciu-Ch ESTER,  a  town  of  Pennlylvania  in  America, 
and  capital  of  a  county  of  that  ntjme.  It  is  ieated  on 
theDelawar;  and  has  a  fine  capacious  liarbuur,  ad- 
mitting veffels  of  any  burden.  W.  Long.  74.  7-  N. 
Lat.  40.  1.5. 

CHESTERFIELD,  a  market-town  of  Deibylhire 
in  England,  pleafantly  fituated  on  a  hill  between  two 
fmall  rivers.  It  has  the  title  of  an  earldom  ;  and  a 
confiderable  market  for  corn,  lead,  and  other  country 
commodities.  The  houfes  are  for  the  moll  part  built 
of  roirgh  ftone,  and  covered  with  flate.  W.  Long.  1.  25. 
N.  Lat.  53.  20. 

Chesterfield,  Ear!  of     See  St.vnhope. 

CHEVAL  de  Frisv,  a  large  piece  of  timber  pier- 
ced, and  traverfed  with  wooden  pikes,  armed  or 
pointed  with  iron,  five  or  fix  feet  long.  See  Plate 
CXXXVIL 

The  term  is  French,  and  properly  fignifies  a  Frief- 
land  horfe  ;  as  having  been  firft  invented  in  that  coun- 
try.- -It  is  alfo  called  a  Turnpike  or  Turniquet. 

Its  ufe  is  to  defend  a  palTage,  ftop  a  breach,  or  maka 
an  entrenchment  to  ftop  the  cavalry.  It  is  fonietimes 
alfo  mounted  on  wheels,  with  artificiSl  fires,  to  roll 
down  in  an  aflault.  Errand  obferves,  that  the  prince 
of  Orange  ufed  to  inclofe  his  camp  with  Chs-vaux  de 
Frife,  placing  them  one  over  another. 

CHEVALER,  in  the  manege,  is  faid  of  a  horfe, 
when  in  padaging  upon  a  walk  or  trot,  his  off  fore- 
leg erodes  or  overlaps  the  near  fore-leg  every  lecond 
motion. 

CHEVALIER,  a  Fi-ench  term,  ordinarily  fignif\'- 
ing  a  Knight.  The  word  is  formed  of  the  French, 
cheval  "  horfe,"  and  the  bai-barous  Latin  ca'valius. 

It  is  ufed,  in  heraldry,  to  fignify  any  cav.ifi'-r  or 
horfeman  armed  at  all  points  ;  by  tfie  Romans  called 
cataphradus  eques:  now  out  of  ufe,  and  only  to  be  feea 
in  coat-armour. 

CHEVAUX  de  Frise.      See  Chrfal  de  Frife. 

CHEVIN,  a  name  ufed  in  fome  parts  of  England 
for  the  Chub. 

CHEVIOT,  or  (Tiviot)  hills,  run  from  north  to 
fouth  through  Northumberland  and  Cumberland  ;  and 
were  formerly  the  borders  or  boundaries  between  Eng- 
land and  Scotland,  where  many  a  bloody  battle  has 
been  fought  between  the  two  nations  ;  one  of  which  is 
recorded  in  the  ballad  of  Chevy-chafe.  Thefe  hills- 
are  the  firft  land  difcovered  by  failois-  in  coming  from 
the  eaft  into  Scotland. 

CHEVISANCE,  in  Law,  denotes  an  agreement  oi* 
compofition,  as  an  end  or  order  fet  down  between  a 
creditor  and  his  debtor,  &c.  In  the  ftatutes,  this 
word  is  moft  commonly  ufed  for  an  unlawlul  bargain 
or  contratl. 

CHEVREAU,  Urb\n,  a  learned  writer,  boim  at 
Lundun  in  1613.  He  diftinguidi.'d  himfelf  in  his  youth 
by  his  knowledge  of  the  bdles  lettres  ;  and  became  fe- 

cretary 


Chefter 
Chevre.it. 
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4'hevron  cretary  of  ftnte  to  Queen  ChrilUna  of  Sweden.  Sive- 
II  ral  German  princes  invited  him  to  their  courts  ;  a-id 
^^°^' ,  Charles  Lewis,   the  eleftor  p:i!atiTie,  r-taincd   hiin  un- 


der the  tit'e  of  counfellor.  After  the  death  of  that 
prince,  he  returned  to  France,  a^id  became  preceptor 
to  the  duke  of  Maine.  At  length  retiring  to  Limdun, 
he  died  there  in  1701,  aged  88.  He  was  the  aiuhor 
of  feveral  books  -,  and  amongft  others  of  an  U.iiverfal 
Hilbirr',  which  ha.^  been  oflen  reprinted. 

CHEVRON,    or   Chlveron,    in    Heraldry.     See 

HcR'  LDRY. 

CH£VVING-BALLS,  a  kind  of  halls  made  of  afafce- 
tida,  liver  of  a:\timony,  bay-ivood,  i'.niipcr-wood,  and 
pellitory  of  Spain  ;  wli^h  being  dried  in  the  fun,  and 
wnnped  in  a  linen  cloth,  are  tied  to  the  hit  of  the 
bridie  for  the  horfe  to  chew  ;  they  create  an  appetite  ; 
and  it  is  faid,  that  balls  of  Venice-treacle  may  be  ufcd. 
in  the  fame  manner  with  good  fucccfs. 

CHEYKS.      See  Bengal,  N°  17. 

CHF.YNE,  Dr  Gi-ORGU,  a  phyfician  of  great  learn- 
ing and  abilities,  bora  in  Scotland  in  lfi7!,  and  educa- 
cated  at  Edinburgh  under  the  great  Dr  Pitcairn.  He 
pafl'ed  his  youth  in  clofe  ftndy,  and  with  great  tem- 
perance ;  but  coming  to  fettle  at  London,  when  ahout 
30,  and  finding  the  younger  gentry  and  fr>.e-livers  to 
be  the  moil  eafy  of  accefs  and  moil  fufceptible  of 
frienJIhip,  he  changed  on  a  fudden  his  furnier  manner 
of  living,  in  order  to  force  a  trade,  having  obferved 
this  method  to  fucceed  with  fome  others.  Tiie  con- 
fequence  was,  that  he  grew  daily  in  bulk,  and  in  in- 
timacy with  his  gay  acquaintance  ;  fwelling  to  fuch  an 
enormous  fizc,  that  he  exceeded  3^2  (lone  weight  ;  and 
he  was  forced  to  have  the  whole  fide  of  his  chariot 
made  open  to  receive  him  into  it  ;  he  grew  ihort- 
breathed,  lethargic,  nervous,  and  fcorbutic  ;  fo  that 
his  life  became  an  intolerable  burden.  In  this  deplo- 
rable  condition,  after  having  tried  all  the  power  of 
medicine  in  vain,  he  refolved  to  try  a  milk  and  vege- 
table d'et  ;  the  good  eflfefts  of  which  quickly  appear- 
ed. His  fize  was  reduced  almofl  a  third  ;  and  he  re- 
covered his  ftrei'.gth,  adlivity,  and  chearfulnefs,  with 
the  perfeft  ufe  of  all  his  faculties.  In  ftiort,  by  a  re- 
gular adherence  to  this  reg'men,  he  lived  to  a  mature 
period,  dying  at  Bath  in  MVZ,  aged  7'2.  He  wrote  fe- 
veral  treatifes  that  were  well  received  ;  particularly, 
«  An  EITay  on  Health  and  Long  Life  ;"  and  "  The 
Englifh  Milady,  or  a  Treatife  of  Nervous  Difeafes;" 
both  the  rcfult  of  his  own  experience.  In  fhort,  he 
had  great  reputation  in  his  own  time,  both  as  a  prac- 
titioner and  as  a  writer ;  and  moft  of  his  pieces  pafltd 
through  feveral  editions.  He  is  to  be  ranked  among 
thofe  phyficians  who  have  accounted  for  the  operations 
of  medicines  and  the  morbid  alterations  which  take 
place  in  the  human  body,  upon  mechanical  principles. 
A  fpirit  of  piety  and  of  benovelence,  and  an  ardent  zeal 
for  the  intt  lefts  of  virtue,  are  predominant  throughout 
his  writings.  An  amiable  candour  and  ingenuoufnefs 
are  alfo  difcernible  ;  and  which  led  him  to  retraft  with 
readinefs  whatever  appeared  to  him  to  be  cenfiirable  in 
what  lie  had  formerly  advanced.  Some  of  the  meta- 
pln  fical  notions  which  he  has  introduced  into  his 
books  may  perhaps  juftly  be  thought  f.mciful  and  iU- 
grouiided  ;  but  there  is  an  agreeable  vivacity  in  his 
produftiori^s,  together  with  much  opennefs  and  frank- 
neis,  and  in  general  great  perfpicuity. 
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CHIABRERA,  Gabriel,  cftcemed  the  Pindar  of 
Italv,  was  born  at  Savona  in  l.io'J,  and  went  to  fludy 
at  Iconic.  The  Italian  princes,  and  Urban  VIII.  gave 
lii-Ta  public  marks  of  their  elleem.  He  wrote  a  great 
iiumb.r  of  po'-ins  ;  but  his   lyric  verfes  are  moft  admi- 


ChiaGrorai 

II 

Chicanes 

^ ' 


red.      He   lied  at  Savona,  in  1638,  aged  H(i. 

CHiAN  EARTH,  in  Pharmacy,  one  of  the  medici- 
nal earths  of  the  ancients,  the  name  of  wliich  is  pre- 
fcrvivl  in  the  catalognes'of  the  materia  medica,  but  of 
which  nothing  more  than  Llic  name  has  been  known 
for  many  ages  in  the  fhops. 

It  is  a  very  denfe  and  compaft  earth  ;  and  is  fent 
hither  in  fmall  flat  pieces  from  the  ifland  of  Chios,  in 
which  it  is  found  in  great  pie  ity  at  tliis  time.  It 
ftands  recommended  to  us  as  an  aiUmgent.  Tliey  tell 
us,  it  is  the  greatelt  of  all  cofmetics  ;  and  that  it  gives 
a  whitenefs  and  fmoothnefs  to  the  fkiii,  and  prcveuts- 
wri.ikle .,  beyond  any  of  the  other  fubft.uiccs  tliat  have- 
been  celebrated  for  the  fame  purpof  s. 

CHIAOUS,  a  word  hi  the  original  Turkidi,  (igni- 
fying  "envoys,"  are  officers  to  the  number  ot  five  or 
fix  hundred  in  the  grand  fig  lior's  court,  under  the 
command  of  a  chiaous  bafclii.  They  frequently  .meet 
in  the  grand  vifir's  jalace,  that  they  may  be  in  readi- 
iR-fs  to  execute  his  orders,  and  carry  his  difpatches  in- 
to all  the  provinces  of  the  empire.  The  chiaous  baf- 
clil  affills  at  the  divan,  and  iutroduoes  thofe  who  have 
bufinefs  there. 

CHIAPA,  the  capital  of  a  province  of  the  fame 
name  111  Mexico,  fituau-d  about  3uO  miles  call  of  A- 
capnlco.-      VV.  Long.  98.  0.  N.  Lat.  IG.  30. 

CHiyirA  fl  Real,  a  town  oi  Mexico,  in  a  province  of 
the  fame  n.une,  ivith  a  bifliop's  fee  Its  principal 
trade  confiils  in  cliocobn -nuts,  cotton,  and  fugar. 
W.  Loig.  98.  35.  N.  Lat.  16..  20. 

C'hiap.'IS  dc  los  Ittdos,  a  large  and  rich  town  of 
North  America,  in  Mexico,  and  in  a  province  of 
the  fame  name.  The  governor  and  moft  of  the  in- 
habitants are  originally  Americans.  W.  Long.  98.  5. 
N.  Lat.  1.3.  6. 

CHIARI,  JosESH,  a  celebrated  Italian  painter,  was 
the  difciple  of  Carlo  Maratti;  a.d  ailorned  the  churches 
and  palaces  of  Rome  v.ith  a  great  number  of  fine  paint- 
ings.     He  died  of  an  apoplexy  in  17-7,  aged  73. 

Chiari,  a  town  of  Italy,  in  the  provinct  ot  Brefcia, 
and  territory  ot.  Venice,    7  miles  weft  ot    Brefcia,   and 
27  eaft  of  MJan.      Here  the  Iniperialifts  gained  a  vic- 
tory OTer  the    French   in   1701.      E.    Long.    18.    J8.. 
N.  Lat.  45.  :<0.. 

CHIARO  scuRO.     See  CtAKo-Ohfcuro. 

CHLWENNA,  a  handlomc,  populous,  and  large 
town  of  SwifTerland,  iu  the  county  of  the  Grifons. 
It  is  a  trading  place,  efpecially  in  wine  and  delicate 
fruits.  The  governor's  palace  and  tlie  cliurchci  are 
very  magnificent,  and  the  inhabitants  are  Roman  Ca- 
tholics. It  was  at  one  period  during  tiie  iatc  conteft 
with  France,  the  fcene  of  much  carnage  arid  bloodftied. 
It  is  feated  near  the  lake  Como.  L.  Long  9.  29... 
N.  Lat.  -iff.  1;3. 

CHIAUSI,  among  the  Turks,  oiiiccrs  employed 
in  executing  tne  vizirs,  baftiaws,  and  otUer  great  men  : 
the  orders  ior  doing  this,  the  grand  fignior  fends  them 
wrapped  up  iu  a  black  cloth  ;  on  the  reception  of 
whicli  they  immediately  perform  tieir  ufHce. 

CHICAl^,  or  Chicaneky,  iu  I^atu,  an  abufc  of 

judicitiry 


CHI 

Chicane    juulclary  proceeding,   tending  to   delay  the   caufe,   to 
,  .   '.        puzzle  the  judge,  or  impofc  upon  t'.ie  parties. 
I        „  ..    !'       Chicane,    in   the   fcliools,    is    appli'-d    to   va'ii   fo- 
pUifms,  diltiiiftions,  and  fubtletics,  which  protraft  dif- 
pntes,  and  obicnre  the  truth. 

CHICHESTER,  the  capital  city  of  the  county  of 
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fince  which,  fume  of  them  have  bcocir.c  Chriflians.  It 
is  b.)U  id;'d  by  ia  Plata  on  the  north-ead,  and  by  Chili 
on  the  weil. 

CHIDLEY,  or  Chimley,  a  market-town  of  De- 
vonfh're,  fituutod  in  W.   Lonr.  4    0.  N.  Lat.  .51.  0. 

CHIEF,  a   term   fignifyin;^  the   head  or   principal 


Chidley 

I! 
Chilbbin. 


SufTex,   was  built   by    Cifla,    the  fecond   king   of  the      pjrt  of  a  thing  or  pcrlon.      Thus  we  fay,  the  chief  of 


South  Saxo  IS,  and  by  him  called  C'Jfan  C.tjler.  It  is 
furroundcd  with  a  wall,  whicli  has  four  gates  anfwer- 
ing  to  the  four  cardinal  points  ;  from  which  run  two 
llrccts,  that  crofs  one  another  in  the  middle  and  form 
a  fquare,  where  the  market  is  kept,  and  where  there 
is  a  fine  ftone  piazza  built  by  Bilhop  Read.  The  fpace 
between  the  well  and  fouth  gates  is  taken  up  with  the 
cathedral  church  and  the  bilhop's  palace.  It  has  five 
parilh-churches  ;  and  is  feated  on  the  little  river  La- 
vant,  which  waflies  it  on  all  fides  except  the  north. 
This  city  would   have  been  in  a  much  more  flouridiing 


c.  .    The  word  is  form- 
'   of  the  Greek  xEif».A«, 


a  party,  the  chief  of  a  family, 

ed  of  the  French  chef,   "  head 

caput,   "  hL?ad  ;"    though    Menage   derives   it    from  the 

Italr  in  cop-),  formed  of  the  Latin,  cnput. 

C"iiF,  in  Heraldry,  ia  that  which  tak'^s  up  all  the 
upper  part  of  the  efcutcheon  from  fide  to  fidp,  and  re- 
preients  a  man's  head.  In  chief,  impoits  fumething 
borne  in  t!ie  chief  part  or  top  of  the  ticntchcon. 

CHIEFTAIN,  denotes  the  captain  or  chief  of  anv 
clafs,  fannly,  or  body  of  men.  Thus  the  chieftains 
or   chiefs  of  the    Highland   clans,   were  the  principal 


condition  if  it  had   been   built   by  the    fea-fide  ;  how-      noblemen  or  gentlemen  of  their  refpetlive   clans.      See 
ever,   the  inhabitants  have   endeavoured   to   fupply  this      Clans 


defcft  in  fome  meafure,  by  cutting  a  canal  from  the 
city  down  to  the  bay.  The  principal  manufaftures 
of  the  town  are  malt  and  needles.  The  market  of  Chi- 
chefter  is  noted  for  fi(h,  wheat,  bqrley,  malt,  and  oats  ; 
the  fincll  lobfters  in  England  are  bred  in  the  Lavant ; 
and  it  is  obfervable,  that  this  river,  unlike  moft  others, 
is  very  low  in  winter,  but  in  fummer  often  overflows 
its  banks.  Chichefter  is  a  city  and  county  of  itfelf ; 
it  is  governed  by  a  mayor,  recorder,  aldermen,  com- 
mon-council without  limitation,  and  four  jullices  of 
the  peace  chofen  out  of  the  aldermen  j  and  it  fends 
two  members  to  parliament.  It  is  a  bifhop"'s  fee. 
The  cathedral  church  was  anciently  dedicated  to  St 
Peter.  It  was  new  built  by  Radulph,  the  twenty-fifth 
"bifhop  ;  but  being  deftroyed  by  fie,  it  was  again 
Ijuilt  by  Seffridus  II.  the  twenty-ninth  bidiop.  This 
fee  hath  yielded   to  the  church   two  faints,  and  to  the 


CHIELEFA,  a  ftrong  town  of  Turkey  in  Europe, 
in  the  Morea.  It  was  taken  by  the  Venetians  in  168,5; 
but  after  that  the  'J\irks  retook  it,  with  all  the  Mo- 
rea.    E.  Long.  2'2.  21.  N.  Lat.  '26.  .50. 

CHIGI,  Fabio,  or  Pope  Alexander  VII.  was 
born  at  Sienna  in  1599.  His  family  finding  him  a 
hopeful  youth,  fent  him  early  to  Rome,  where  he  foon 
engaged  in  a  friendthip  with  the  marquis  Pallavicini, 
who  recommended  him  fo  efTe^riuallv  to  Pope  Urban 
VIII.  that  he  procured  liim  the  poll  of  inquifitor  at 
Malta.  He  was  fent  vice-legate  to  Ferrara,  and  af- 
terward  nuncio  into  Germany  :  tiiere  he  had  an  op- 
portunity  of  difphiying  his  intriguing  genius  ;  for  he 
was  mediator  at  Munilcr,  in  tlie  long  conference  held 
to  conclude  a  peace  with  Spain.  Cardinal  Mazarin 
had  fome  relentment  agrfinft  Cingi,  who  was  foon  af- 
ter made  a  cardinal  and  fecretary  of  Hate  by  Inno- 
nation  three  lord  chancellors,  two  almoners,  and  one  cent  X.  but  hi.s  rcftntment  was  fatrlficed  to  political 
chancellor  to  the  univeifity  of  Oxford.  Anciently  views.  In  Ui.j.',  when  a  pope  was  to  be  chofen,  Car- 
the  billiops  of  Chichefter  were  confeflbrs  to  the  queens  •din:d  Sacchetti,  Mazarin'-  great  friend,  finding  it  was 
of  England.  This  diocefe  contains  thf  whole  of  the  inrufiible  tor  hi.n  to  be  -^aifi^d  into  St  Peter  s  chair, 
county  of  Suflex  (excepting  22  parilhes,  peculiars  of  b<f.;aufe  ui  the  powerful  opnufition  made  by  the  Spa- 
the   archbifhop  of  Canterbury,)    wherein   are  2.50   pa-     niih   f'.ii,  .n,   df fired  Cardinal   Maz.irin  to   confent   to 

Chi„r's  exaltation.  His  requcft  u'.is  granted,  and  he 
was  elected  jiope  by  the  votes  of  all  the  6-t  cardinals 
who  were  in  the  conclave  :  an  Uiia.  iinity  of  which 
there  are  but  lew  inftances  in  the  election  of  popes. 
H-'  fhowed  uncomnon  liunnhcy  at  his  election,  and  at 
hill  forbade  all  his  relations  to  come  to  Rome  with- 
out nis  leave  ;  but  he  foon  becan.e  moi'e  favourable  to 
his  lephews,  and  loaded  them  with  favours.  It  is  af- 
ferted  that  he  had  once  a  mind  to  cum  Protcftant. 
The  newfpapers  in  Hullui  d  beflowed  great  encomi- 
ums upon  liim  ;  and  acquaii.t^d  tin-  world  that  he 
did  not  approve  of  the  cruel  perfcoutions  of  the  Wal- 


rifhcs,  whereof  112  are  impropriated.  It  hath  two 
archdeacons,  viz.  of  Chichefter  and  Lewes  ;  is  valued 
in  the  king's  books  at  6671.  Is.  3d.  and  is  computed 
to  be  worth  annually  26001.  The  tei  ths  of  the 
whole  clergy  is  2871.  2s.  O^d.  To  the  cathedral  he- 
long  a  bilhop,  a  dean,  two  archdeacons,  a  tieafurer, 
a  chancellor,  thirty-two  prebendaries,  a  chanter,  twelve 
vicars-choral,  and  other  officers.  W.  Long.  50.  N. 
•Lat.  50.  50. 

CHICK,  or  Chicken,  in  Zoology,  denotes  the 
young  of  the  gallinaceous  order  of  birds,  elpecially 
the  common  hen.  See  Phasiani;s,  Ornithology 
Index. 

Chick-Wefd.     See  Alsine,  Box ?Kt  Index. 

Chickrn-Pox.      See  Medicinil  Index. 

CHICKLING-PEA,  a  name  given  to  the  Lathy- 
AUs.      See  Botany  Index. 

CHICUITOS,  a  province  of  South  America,  in  the 
government  of  Santa  Cruz  de  la  Sierra.  The  chief 
riciies  cor.fift  of  honey  and  wax  ;  and  the  original  in- 
htbitants  are  very  voluptuous,  yet  very  warlike      They 


dcnfes  in  Piedmont.  There  is  a  volume  uf  his  poems 
extant.  He  loved  the  Belles-Letlres,  and  the  conver- 
fation  of  learned  men.  He  wa>  extremely  fond  of 
ftately  buildings  :  the  gra.id  pla;;  o.  the  colleg>.'  Delia 
!iap!cn%a,  winch  he  fiinfhed,  and  adui^.ed  wii-  a  fine 
libiary,  remains  a  proof  of  his  tafte  in  artr.itciSlure. 
He  died  m  16^1. 

CHILBLAIN   (pernio.)    '.n  MiSicme,   a  tL-nrr  if- 


fedlliitc  the  feet  and  \iM- 


.rt.ia.ici;   >vi;h   an 


ciainuined  bloody  wars  with   the  Spaniards  till  1690  ;     flammation,  pains,  and  lometimes  an  ulcer  or  ioiution 

of 
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of  continuity  :  in  wliith  cafe  it  takes  the  denomina- 
tion of  cLaj>s  Oil  the  hands,  and  of  kibes  on  the  heels. 
Chiibhiiii  IS  compounded  of  clul!  and  blairi  ;  q.  <l.  a 
bhiiii  or  fore  conlra<;tod  by  cold.  Pernio  is  the  Latin 
name  adopted  bv  phyficiaiis  ;  and  is  derived  by  Viif- 
iuis  fioni^(7v;<2,  "  .  gammon  if  bacon,"  on  account 
of  iume  leiemblance  .hup  alhides  \.o  gape,  both  in 
found  anil  appearance.  Kibes,  in  Welch  iibws,  may 
be  derived  from  the  Gein.an  ierben,  "  to  cut ;"  the 
{kill,  when  broke,  appearing  liite  a  cut. 

Cliilblaiiis  are  uccafioiied  by  excefllve  cold  flopping 
the  motion  of  the  blood  in  the  capillary  arteries.  See 
tlie  article  Pernio. 

CHILD,  a  term  of  relation  to  part fU.  See  Pakext 
aiu'  Childr.e\. 

Baitliolii.e,  Pnrc,  Licetus,  and  many  other  writers, 
give  an  account  of  a  petrified  child,  which  has  ftemed 
wholly  incredible  to  fome  people.  The  child,  how- 
ever, which  they  defcribe,  is  ftiU  in  being  ;  and  is 
kept  as  a  great  rariiy  in  the  king  of  Denmark's  inu- 
feum  at  Copenhagen.  The  woman  who  was  big  with 
this,  lived  at  Sens  in  Champagne  in  the  year  1582  ;  it 
was  cut  out  of  Iter  belly,  and  was  univerfally  fuppofed 
to  have  lain  there  about  20  vears.  That  it  b  a  real 
human  fcetus,  and  not  artificial,  is  evident  to  the  eyes 
of  any  obferver  ;  and  the  upper  part  of  it,  wheii  exa- 
mined, is  foiind  to  be  of  a  fubltance  refenibling  the 
gypfum  er  ftone  whereof  they  made  the  plafter  of  PS- 
ris :  the  lower  part  is  much  harder,  the  thighs  and 
buttocks  being  a  perfeift  ilone  of  a  rcddiflt  colour,  and 
as  hard  as  common  quarry  ftone  :  the  grain  and  fur- 
face  of  this  part  appears  exaftly  li'i;e  that  of  the  cal- 
culi or  flones  taken  out  of  human  bladders  :  and  the 
whole  fubltance,  exaimaed  ever  fo  nearly,  and  f-lt  ever 
fo  carefully,  appears  to  be  abfolntc  ftone.  It  \va=!  car- 
ried from  Sens  to  Paris,  and  there  purcliaied  by  a 
goldfmitli  of  Vtnice  j.and  Frederic  TIL  king  of  Den- 
mark purchafed  it  of  tliis  man  at  Venice  for  a  very  large 
fum,  and  added  it  to  his  colledibn  of  rarities. 

Child  Bat.      1       „      , , 

r^  Ti-    .1       f         ^'^^  MinwiFERV. 

Child  Birth.  ^ 

Child  I'/it,  a  power  to  take  a  fine  of  a  bbnd-wo- 
Bfian  unlawfully  gJlten  with  child,  that  is,  witlicut 
confcnt  of  her  lord.  Every  reputed  father  of  a  bpfe 
child  gut  vvithi;1  the  manor  of  vVrittel  in  Eff-'X,  pays 
to  the  lord  a  fiire  of  Ss.  4d.  ;  wlierc,  it  feems,  child- 
wit  extends  to  free  as  well  as  boi;d-women.  . 

ClilLDERMAS-DAY,  or  Inkocents  Say,  w\  zr.- 
niverfary  held  by  the  church  of  England  on  the  2Sth 
of  December,  in  comrremoration  of  the  children  of 
Bethlehem  niafladcd  by  order  of  Kerod. 

CHILDREN,  tlie  plural  of  Child. 

Mr  D::hani  computes,  that  nianiages,  one  with  an- 
other, produce  four  children  not  only  in  England  but 
in  other  pai  is  alfo. 

Li  the  genealogical  hiftory  of  Tufcany,  wrliten  by 
Gamariui,  mention,  is  n.ade  of  a  nobleman  of  Sienna, 
naiTied  Pichi,  who  of  three  wives  had  150  chiulren  ; 
and  that,  being  fent  ambaffador  to  the  pope  and  the 
emperor,  he  had  48  of  his  fons  m  his  retinue.  Li  a 
monument  in  the  church-yard  of  St  Linocent,  at  Pa- 
ris, erefted  to  a  woman  who  died  at  88  years  of  age  ; 
it  is  recorded,  tluu  llie  might  have  feen  9^8  children 
direclly  ifTued  irom  her.  This  exceeds  what  Hake- 
ivell  relates  of   Mrs   Honeywood,   a  gentlewoman  of 
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Kent,   boril    in  the  year   1527,   and   mairicd  at  16  to  Children, 
-her  only   hufband    R.  Honeywood  of    Charing,    Efq.  >r— ' 

and  died  in  her  9.'id  year.  Siie  had  16  children  of  her 
own  body  ;  of  which  tiiree  died  young,  and  a  fourth 
liad  no  iflfue  :  yet  her  grandchildren,  in  the  feco.id  ge- 
neration, iinounttd  to  114;  in  tlie  third,  to  22S  ; 
though  in  the  f>  urth  ih-y  fell  to  !>.  The  whole  num- 
ber (lie  might  have  feen  in  her  life  tune,  being  367. 
I6-fl4-+22S+9:^3G7.  So  that  (he  could  fay  the 
fame  as  the  diflich  does  of  oiie  Dalburg's  family  at 
Ba:5d: 

12  3  4.: 

Muter  ait  natx,  die  natx  Jilia  natam,-, 
5  6 

Ul  moneat,  nat^  plangere,fdiolam. 

Management  of  Children.      See  Infant. 

Overlaying  of  Childksn,    is   a   misfortune   that   fre — 
quently    happens  ;    to   prevent    which,   the   Florentines 
have  contiived  an  inftrument  calhd  arcuccio.      See  Ar- 
cuccio 

Childr   n  are,   in  Law,   a  man's  iffne  begotten  on 
his  wife.       Vs  to  illrgifimatc  children,  fee  Basi  ard. 

For  the   legal    duties  of  parents    to    liieir   children,  , 
fee  the  articles  Parent  and  Bastard. 

As  to  the  duties  of  children  to  th.eir  parents,  they 
arifi-  from  a  principle  of  natural  jnftice  and  retribu- 
tion. For  to  thofe  who  gave  us  cxiilence,  we  natu- 
ral!) owe  fubjeftion  and  obedience  duriug  our  mino- 
rity, and  honour  and  reverence  ever  after  ;  they  who 
pr  itefted  the  weaki.L-fs  of  our  infancy,  are  entitled  to 
onr  protection  m  tie  ir.firmity  of  tlicir  age  ;  they  who 
by  iuftenance  and  education  have  enabled  their  off- 
fpring  to  profper,  ought,  in  return,  to  be  fupported 
by  that  offsprihg,  in  cafe  they  Hand  in  ncedofaflift- 
ai  ce.  Upon  tiiis  princijde  proceed  all  the  duties  of 
ch.ldren  to  tneir  parents,  which  arc  enjor.ed  by  pofi- 
tive  laws.  And  the  Athenian  laws  carried  this  prin- 
ciple into  practice  with  a  fcvupulous  kind  of  nicety,  . 
obliging  all  children  to  provide  for  their  father  when 
fallen  into  poverty  ;  witii  an  exception  to  fpurious 
children,  to  thofe  whofe  chaftjty  had  been  proftitutcd 
with  confent  of  their  father,  and  to  thofe  whom  he 
had  not  put  in  any  way  of  gaining  a  livelihood.  The 
Icgiflatnrc,  fays  Baron  Mo.itcfquieu,  ccnfidered,  that, 
in  the  fiift  cafe,  the  father,  being  uncertain,  had  ren- 
dered the  natural  obligation  precarious  ;  tiiat,  in  the 
fecond  cafe,  he  had  iullied  the  life  he  had  given,  and 
done  liis  children  the  greatcft  of  injuries,  in  depriving 
them  of  tlieir  reputation  ;  and  that,  in  the  third  cafe, 
he  had  rendered  their  life  (fo  far  as  in  him  lay)  an  in- 
furportable  burden,  by  furnilhing  them  with  no  means 
of  fubfiftence. 

Our  laws  agree  with  thofe  of  Athenj,  with  regard^ 
to  the  fiilt  only  of  tliefe  particul.;rs,  the  cafe  of  fpu- 
rious ilTup.  In  the  other  cafes,  the  law  does  not  liold 
the  tie  of  nature  to  be  dilT  Ivcd  by  any  niilbehavi- 
our  of  the  parent  ;  and,  tUcreforc,  a  child  is  equal- 
ly juftifiable  in  defending  the  perfon,  or  maintain- 
ing the  cauf(;  or  fuit,  of  a  bad  parent  as  of  a  good 
one  ;  and  is  equally  compellable,  if  of  fufHcient  abili- 
ty, to  maintain  and  provide  for  a  wicked  and  unnatu- 
ral progenitor,  as  for  one  who  has  (liovvn  the  greatcft 
tender!. efs  and  parental  piety.  See  further  the  ai  tide 
Fm.iL  jlj^idion. 

CHILI, 


•Chili. 
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CHILI,  a  province  of  South  America,  bounded  by  fjrt 
Peru  on  the  north,  by  the  province  of  La  Plata  on  the 
eaft,  by  Patagonia  on  the  fonth,  and  by  the  Pjc'fic 
ocean  on  the  weft,  lying  between  75  and  85  degrees 
of  weft  longitude  ;  and  between  25  and  4>5  of  fouth 
latitude  ;  though  fome  comprehend  in  this  province  Pa- 
tagonia and  Terra  del  Fucgo. 

The  firft  attempt  of  the  Spaniards  upon  this  coun- 
ti-y  was  made  by  Almagro  in  the  year  1535,  after  he 
and  Pizarro  had  completed  the  conqueft  of  Peru.  He 
fet  out  on  his  expedition  to  Chili  with  a  confiderable 
body  of  Spaniards  and  auxiliary  Indians.  For  200 
leagues  he  was  well  accommodated  with  every  ne- 
ceflary  by  the  Indians,  who  had  been  fubjefts  of  the 
emperors  of  Peru  :  but  reaching  the  barren  country 
of  Charcas,  his  troops  became  dlfcontented  through 
the  hardlhips  they  fuffered  ;  which  determined  Alma- 
gro to  climb  the  mountains  called  Cordi'thras  ;  in  order 
to  get  the  fooner  into  Chili  ;  being  ignorant  of  the  in- 
valuable mines  of  Potofi,  contained  in  the  province  of 
Charcas,  where  he  then  was.  At  that  time  the  Cor- 
dilleras were  covered  with  fnow,  the  depth  of  which 
obliged  him  to  dig  his  way  through  it.  The  cold 
made  fuch  an  impreflion  on  his  naked  Indians,  that  it 
is  computed  no  lefs  than  10,000  of  them  pcrifined  on 
thefe  dreadful  mountains,  150  of  the  Spaniards  Iharing 
the  fame  fate  ;  while  many  of  the  furvivors  loll  theif 
fingers  and  toes  through  the  excefs  of  cold.  At  laft, 
after  encountering  incredible  difficulties,  Almagro 
reached  a  fine,  temperate,  and  fertile  plain  on  the  op- 
pofite  fide  of  the  Cordilleras,  where  he  was  received 
with  the  greateft  kindnefs  by  the  natives.  Thefe  poor 
favages,  taking  the  Spaniards  for  deputies  of  their  god 
Virachoca,  immediately  coUefted  for  them  an  offering 
of  gold  and  filver  worth  290,0(iO  ducats  :  and  foon 
after  brought  a  prefent  to  Almagro  worth  300,000 
more.  Thefe  offerings  only  detcrmii.ed  him  to  con- 
quer the  whole  country  as  foon  as  polTible.  The  In- 
dians among  whom  he  now  wa?,  had  acknowledged  the 
authority  of  the  Peruvian  incas,  or  emperor.'!,  and 
coiifequcntly  gave  Almagro  no  trouble.  He  therefore 
marched  immediately  againft  thofe  who  had  never 
been  conquered  by  the  Peruvians,  and  inhabited  the 
■fouthern  parts  of  Chili.  Thefe  favages  fought  with 
great  refolution,  and  difputed  every  inch  of  ground  ; 
but  in  five  months  time  the  Spaniards  had  made  fuch 
progrefs,  that  they  muft  infallibly  have  reduced  the 
■whole  province  in  a  very  little  time,  had  not  Almagro 
returned  to  Peru,  in  confequence  of  a  commifiion  feut 
iiim  from  Spain. 

In  loiO,  Pizarro  having  overcome  and  put  Alma- 
gra  to  death,  fent  into  Chili,  Baldivia  or  Valdivia, 
who  had  learned  the  rudiments  of  war  in  Italy,  and 
was  reckoned  one  of  the  beft  officers  in  the  Spanifli 
fervice.  As  he  penetrated  fouthwards,  however,  he 
mefwith  much  oppofition  ;  the  confederated  caziques 
frcque'.'tly  gave  him  battle,  and  difplayed  great  cou- 
rage and  refolution  ;  but  could  nut  prevent  him  from 
penetrating  to  the  valley  of  Mafiocho,  which  he  found 
incredibly  fertile  and  populous.  Hire  he  founded  the 
city  cf  St  .lago  ;  and,  finding  gold  mines  in  the  neigh- 
bourhood, forced  the  Indians  to  v.'ork  in  them  :  at  the 
fame  time  building  a  caftle  for  the  fafety  and  protec- 
tion of  his  new  colony.  The  natives,  exafperated  at 
this  flavery,  immoUiately  took   up  arms  ;    attacked  the 
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and   though    defeated   and   repulfed,   fet   fire  to 
the  outworlcs,    which   contained  all    the  provifions   of 
the  Spa  .iards.      Nor  w.;re  ciiey  difcouraged  by  this  and 
many  ot'irr  defeats,  but  ftill  contmued  to  carry  on  the 
war  with  vigour^     At  laft,  Valdivia,  having  overcome 
them   in    many  battles,   forced  t'le   inhabitants   of  the 
vale  to  fubtnit ;  upon   which   he  immediately  fet  them 
to  work  it  the   mines  of  Quilotta.      This  indignity  of- 
fered to   their  countrymen  redoubled  the  fury  of  thofe 
who  remaiaed  at   liberty.      Their  utmoft  efforts,  how- 
ever, were   as    yet  unable    to    ftop    Valdivla's    progrefs. 
Having   croffod   the   large  rivers  Manlle  and  Hata,  he 
traverfed  a  vaft    traft  of  country,  and  founded  the  city 
of  La  Conception  on  the  Sonth-fea  coaft.      He  erefted 
fortriffes   in    feveral    parts   of  the  country,   iuordtrto 
keep  the  natives  in  awe  ;  and  built  the  city  called  Im- 
perial, about    40  It  agues  to  the  fouthward  of  Concep- 
tion.     The  Spamfh  writers  fay,  that  the  neighbouring 
valley  co.uained  80,000  iiihabltants  of  a  peaceable  dil- 
pv,fition  ;  and  who  were  even   fo  tame  as  to  fuffer  Val- 
divia to  parcel  out   their  lands    among  his  followers, 
while  ttiey  th'emielves  remained  in  a  ftace  of  inaftivity. 
About  It)  leagues  to  theeaitward  of  Imperial,  the  Spa- 
nifh  general  laid  the  foundations  of  the  city  Villa  Rica, 
fo  called  on   account   of  the  nch  gold  mines  he  found 
there       But  his  ambition  and  avarice  had  now  involved 
him  in  diiiiculties  from   which   he   could   never   be  ex- 
tricated :    He  had  extended  his  conqutfts  beyond  what 
his  ftrength  was  cap  ible  of  maintainiiig.      The  Chile- 
fians  were  iliU   as   dcfirous  act  ever  of  recovering  their 
liberties.      The   horfes,   fire-arm?,   and  armour   of  the 
Spaniards,    i.ideed,    appeared   dreadful   to   them  ;    but 
tiioughts  of  e.idlefs  flavei-y  were  ftill  more  fo.      In   the 
courle  of  the    war  tiiey  had   difcovered  that  the  Spa- 
niards  were  vulnerable  and  mortal  men  like  themfelves  ; 
they  hoped,   therefore,   by  dint   of  their  fuperiorit/  in 
numbers,  to  be  able   to   expel   the  t)Taunical  ufurpers. 
Had  all  the  nations  joined  in   this  refolution,  the  Spa- 
niards  nad-  certainly  been    exterminated  ;  but   loine  of 
them   were  of  a   pacific   and   fearful   difpofition,  while 
others  cu.ifidered   fervitude   as  the  greateft  of  all  pof- 
fible  calamities.      Of  this   laft  opinion  were  the  Arac- 
ceans,  the  nioft  intrepid   peopL-  i:i  Lhili,  and  who  had 
given  Valdivia  tae  greateft  trouble.      They  all  roie  to 
a  man,  and  chole  Capaulican,   a  renowned  hero  among 
them,   for   their    leader.      Valdivia    however    received 
notice  of  their  revolt    fooner  than   tliey   intended   he 
fhould,  and  returned  with   all  expedition   to  the  vale  of 
Araccea  ;  but  before   he   arrived,    i4',000  of  the  Chi- 
lefians  were   there   affembled  under  the  conduft  of  Ca- 
paulican.      He  attacked   them    with   his  cavalry,   and 
forced  them  to  retreat  into  the    woods  ;  but  couki  not 
obtni.i  a  complete   victory,  as    they  kept    continually 
fallying  oat  and  hjraifing  his  men.      At  laft  Capauli- 
ca,:,  having  obferved  that  fighting  with  fuch  a  num- 
ber of  uridifciplined  troops  only  ferved  to  contribute  to 
the  defe;it  aiid  coiifufion  of  the  whole,  divided  his  for- 
ces into   bodies  of    1000  eich.      Thele  he   dircded   to 
attack   the   enemy  by  turns  ;  and,   though   he  did  not 
expeft  that  a  fingle  thoufand  wo^dd  put  them  to  flight, 
he  direfted  them  to  make  as  long  a  ftaid  as  tiiey  could; 
when  they  were  to   be  relieved  aid    fupported   by  ano- 
ther body  ;  and   thus   the    Spa  .iards  would   be  at  laft 
wearied  out  and  overcame.      The  event  fully  anfwered 
his  expeftations.     The   Chileflans  maintained  a   fight 
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Cliili.  for  feven  or  eight  hours,  until  the  Spaniards,  gro^^■- 
— \-— '  ing  faint  for  want  of  refrelhnient,  retired  precipitately. 
Valdivia  ordered  them  to  poffcfs  a  pafs  at  fome  diftance 
frofn  the  field,  to  Itop  the  purfuit  ;  but  this  defign  be- 
ing dilcovered  to  the  Chilefians  by  the  treachery  of 
his  page,  who  was  a  native  of  that  country,  the  Spa- 
niards w-ere  furrounded  on  all  fides,  and  cut  in  pieces 
by  the  Indians.  The  general  was  taken  and  put  to 
death  ;  fome  fay  with  the  tortures  ufually  indifted  by 
thofe  favages  on  their  prifoners  ;  others,  that  he  had 
melted  gold  poured  do-\\Ti  his  throat  ;  but  all  agree, 
that  the  Indians  made  flutes  and  other  inilruments  of 
his  bones,  and  preferved  his  fkull  as  a  monument  of 
their  vIcElory,  which  they  celebrated  by  an  annual  fef- 
tival.  After  this  vidlory  the  Chilefians  had  another 
engagement  -with  their  enemies  ;  in  which  alio  they 
proved  vidorious,  defeating  the  Spaniards  with  the 
lofs  of  near  3000  men  ;  and  upon  this  they  bent  their 
whole  force  againft  the  colonies.  The  city  of  Con- 
ception, being  abandoned  by  the  Spaniards,  ^vas  taken 
and  deflroyed  :  but  the  Indians  were  forced  to  raife 
the  fiege  of  Imperial ;  and  their  progrefs  was  at  lall 
flopped  by  Garcia  de  Mendoza,  who  defeated  Capau- 
lican,  took  him  prifoner,  and  put  him  to  death.  No 
defeats,  ho^vever,  could  difpirit  the  Chilefians.  They 
continued  the  war  for  50  years  ;  and  to  this  day  they 
remain  unconquered,  and  give  the  Spaniards  more 
trouble  than  any  other  American  nation.  Their  moil 
irreconcileable  enemies  are  the  inhabitants  of  Araccea 
and  Tucapel,  thofe  to  the  fouth  of  the  river  Bobia, 
or  whofe  country  extends  towards  the  Cordilleras. — • 
The  manners  of  thefe  people  greatly  refemble  thofe  of 
North  America,  which  we  have  already  defcribed  under 
the  article  America  ;  but  they  feem  to  have  a  more 
warlike  difpofition.  It  is  a  conftant  rule  with  the  Chi- 
lefians never  to  fue  for  peace.  The  Spaniards  are  ob- 
liged not  only  to  make  the  firft  overtures,  but  to  pur- 
chafe  it  by  prefents.  They  have  at  laft  been  obUged 
to  abandon  all  thoughts  of  extending  their  conquefts, 
and  reduced  to  cover  their  frontiers  by  erefting  forts 
at  proper  diflances. 

The  Spanifh  colonies  in  Chili  are  difperfed  on  the 
borders  of  the  South-fea.  They  are  parted  from  Peru 
by  a  defert  of  80  leagues  in  breadth  ;  and  bounded  by 
the  iiland  of  Chiloe,  at  the  extremity  next  the  ftraits 
of  Magellan.  There  are  no  fettlements  on  the  coalf , 
except  thofe  of  Baldivia,  Conception  illand,  Valparaifo, 
and  Coquimbo  or  La  Serena,  which  are  all  fea-ports, 
in  the  inland  country  is  St  Jago,  the  capital  of  the  co- 
lony. There  is  no  culture  nor  habitation  at  any  di- 
ftance from  thefe  towns.  The  buildings  in  the  whole 
province  are  low,  made  of  unbumt  brick  ;  and  moftly 
thatched.  This  praftice  is  obferved  on  account  of 
the  frequent  earthquakes  j  and  is  properly  adapted  to 
the  nature  of  the  climate,  as  well  as  the  indolence  of 
the  inhabitants. 

The  climate  of  Chili  is  one  of  the  mod  wholefomc 
in  the  whole  world.  The  vicinity  of  the  Cordilleras 
\  gives  it  fuch  a  delightfiil  temperature  as  could  not 
other\dfe  be  expefted  in  that  latitude.  Though  gold 
mines  are  found  in  it,  their  richaefs  has  been  too  much 
extolled  •,  their  produce  never  exceeds  218,7501. 
The  foil  is  prodigioufly  fertile.  All  the  European 
fruits  have  improved  in  that  happy  climate.  The 
wne  would  be  excellent  if  nature  were  properly  af- 
Vol.  V,  PartlL 


filled  by  art  :   and  the   corn-harvcft  u  reckoned  a  bad       Clilli 
one  when  it  docs  not  yield  a  hundred   fold.     With  all  ! 

thefe  advantages.  Chili   has  no  direfl   intercourfe  with     ^.trnh. 
the  mother-country.     Their  trade  is  confined   to   Peru,  v— y— 
Paraguay,    and  the  favages  on  their  frontiers.     With 
thefe  laft  they  exchange  their  lefs  valuable   commodi- 
ties, for  oxen,  horfes,  and   their  own  children,  whom 
they  are  ready  to  part  uith  for  the  moft  trilling  things. 
This  province  fupplics  Peru  with  great  plenty  of  hides, 
dried    fruit,    copper,    falt-meat,    horfes,    hemp,     lard, 
wheat,    and  gold.      In   exchange    it    receives  tobacco, 
fugar,  cocoa,  earlhen-ware,  woollen  cloth,   linen,  hats, 
made  at    Q^uito,  and  every  article  of  luxury  brought 
from  Europe.     The    ftiips  fcnt   from    Callao    on    this 
traffic  were    formerly   bound  to  Conception  Bay,  but 
now  come  to  Valparaifo.     The  commerce  between  this 
province  and   Paraguay  is  carried  on  by  land,   though 
it  is  a  journey  of  300  leagues,  40  of  which  lie  through 
the  fnows  and  precipices  of  the  Cordilleras  ;  but  if  it  wa^ 
carried  on  by  fea,  they  muft   either   pafs  the   ftraits  of 
Magellan  or  double  Cape  Horn,  which  the    Spaniard-; 
always  avoid   as   much   as  poflible.     To    Paraguay  are 
fent  fome  woollen  ftufts  called  ponchos,  which  are   ufed 
for   cloaks  ;  alfo   wines,   brandy,  oil,  and  chiefly  gold. 
In  return  they  receive  wax,  a  kind  of  tallo\v  fit  to  make 
foap,  European  goods,  and  negroes. 

Chili  is  governed  by  a  chie^  ivho  is  abfolute  in  all 
civil,  political,  and  military  affairs,  and  is  alfo  inde- 
pendent of  the  viceroy.  The  latter  has  no  authority 
except  when  a  governor  dies ;  in  which  cafe  he  may 
appoint  one  in  his  room  for  a  time,  till  the  mother, 
country  names  a  fucceffor.  If,  on  fome  occafions,  the 
viceroy  has  interfered  in  the  government  of  Chili,  it 
was  when  he  has  been  either  authorized  by  a  particu- 
lar truft  repofed  in  him  by  the  court,  or  by  the  defe- 
rence paid  to  die  eminence  of  his  office  ;  or  when  he 
has  been  aftuated  by  his  own  ambition  to  extend  his 
authority.  In  the  whole  province  of  Chili  there  are 
not  20,000  white  men,  and  not  more  than  60,000  ne- 
groes, or  Indians,  able  to  bear  arms.  The  military 
eftabliffiment  amounted  formerly  to  200O  men  ;  but 
the  maintaining  of  them  being  found  too  expenfive,  they 
were  reduced  to  500  at  the  beginning  of  this  century. 

CHILIAD,  an  affemblage  of  feveral  things  ranged 
by  thoufands.  The  word  is  formed  of  the  Greek 
;t<^'«f,  mille,  "  a  thoufand." 

CHILIAGON,  in  Geometry,  a  regular  plane  figure 
of  100  fides  and  angles.  Though  the  imagination 
cannot  form  the  idea  of  fuch  a  figure,  yet  we  may 
have  a  very  clear  notion  of  it  in  the  mind,  and  can 
eafily  demonftrate  that  the  fum  of  all  its  angles  is 
fequal  to  1 996  right  ones  :  for  the  internal  angles  of 
every  plane  figure  are  equal  to  twice  as  many  right 
ones  as  the  figure  hath  fides,  except  thofa,four  which 
are  about  the  centre  of  the  figure,  from  whence  it 
may  be  refolved  into  as  many  triangles  as  it  has  fides. 
The  author  of  I'Arl  de  Penfer,  p.  44.  has  brought  this 
inftance  to  fliow  the  diftindion  beHveen  imagination  and 
conceiving. 

CHILIARCHA,  or  Chiliarchus,  an  officer  in  the 
armies  of  the  ancients,  who  had  the  command  of  a  thou- 
fand men. 

CHILIASTS,   in  church-hiftory.     See  Mlllena- 

RIANS. 

CHILLINGWORTH,  William,  an  eminent  di- 
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vine  of  the  church  of  England,  was  born  at  Oxford 
in  1602,  and  bred  there.  He  made  early  great  pro- 
ficiency in  his  iludies,  being  of  a  very  quick  genius. 
He  was  an  expert  mathematician,  as  well  as  an  able 
divine,  and  a  very  good  poet.  Study  and  converfa- 
tion  at  the  univcrfity  turning  upan  the  controverfy 
betiveen  the  church  of  England  and  tliat  of  Rome,  on 
account  of  the  king's  marriage  ivith  Henrietta  daugh- 
ter to  ?Ienry  IV,  king  of  France,  Mr  Chillingworth 
forfook  the  church  of  England,  and  embraced  the 
Romilh  religion.  Dr  Laud,  then  bifliop  of  London, 
hearing  of  this,  &nd  being  greatly  concerned  at  it, 
■ivrote  Mr  Chillingworth  ;  who  exprefling  a  great  deal 
of  candour  and  impartiality,  that  prelate  continued  to 
correfpond  with  him.  This  fet  Mr  Chilling\vorth  on 
a  ne;v  inquiry-  ;  and  at  laft  determined  him  to  return 
to  his  former  religion.  In  1634  he  wrote  a  contuta- 
lion  of  the  arguments  which  had  induced  him  to  go 
over  to  the  church  of  Rome.  He  fpoke  treely  to  his 
friends  of  all  the  difficulties  that  occurred  to  him  ; 
which  gave  occafion  to  a  groundlefs  report,  that  he 
had  turned  Papill  a  fecond  time,  and  then  Protellant 
again.  His  return  to  the  communion  of  the  church 
i/f  England  made  a  great  noife,  and  engaged  him  in 
leveral  difputes  with  thole  of  the  Romilh  pcrfuafion. 
But  in  1635  he  engaged  in  a  work  which  gave  him  a 
far  greater  opportunity  to  confute  the  principles  of  the 
church  of  Rome,  and  to  vindicate  the  Proteltant  re- 
ligion, imder  the  title  of  "  The  religion  of  Prote- 
ilants  a  fafe  Way  to  Salvation."  Sir  Thomas  Coven- 
try, lord  keeper  of  the  great  feal,  offering  hira  pre- 
ferment^  Mr  Chillingworth  refufed  to  accept  it  on  ac- 
count of  his  Icruples  with  regard  to  the  fubfcription  of 
the  39  articles.  However,  he  at  lall  lurmounted  thefe 
fcruples  ;  and  being  promoted  to  the  chanceUorfliip 
of  the  church  of  Sarum,  with  the  prebend  of  Brix- 
worth  in  Northamptonlhire  annexed  to  it,  he  com- 
plied with  the  ufual  fubfcription.  Mr  Chillingworth 
was  zealoudy  attached  to  the  royal  party  ;  and,  in 
Auguft  1643,  ^^'^^  prefent  in  King  Charles  L's  army 
at  the  fiege  of  Gloucelter,  vvhere  he  advifed  and  di- 
refted  the  making  certain  engines  for  alfaulting  the 
town.  Soon  after,  ha\-ing  accompanied  the  Lord 
Hopton,  general  of  the  king's  forces  in  the  weft,  to 
Arundel  callle  in  Suffex,  he  was  there  taken  prifoner 
by  the  parliamentary  forces  under  the  command  of  Sir 
William  Waller,  who  obliged  tlie  callle  to  furrender. 
But  his  illnefs  increaling,  he  obtained  leave  to  be 
conveyed  to  Chichefter,  where  he  was  lodged  at  the 
bilhop's  palace ;  and,  after  a  Ihort  ficknefs,  died  in 
1644.  H^  hath  left  feveral  excellent  ivorks  behind 
him. 

CHILMINAR.     See  Pkrsepolis. 

CHILO,  one  of  the  feven  fages  of  Greece,  and  of 
the  ephori  ©f  Sparta  the  place  of  his  birth,  flourilhed 
about  556  years  before  Chrift.  He  was  accuftomed 
to  fay  that  there  ^vere  three  things  very  difficult  : 
"  To  keep  a  fecret  ;  to  know  how  beft  to  employ 
our  time  ;  and  to  fuffer  injuries  without  murmuring." 
According  to  Pliny,  it  was  he  -who  caufed  the  Ihort 
ientence.  Know  thyfclf.,  to  be  written  in  letters  of  gold 
in  the  temple  of  Delphos.  It  is  faid  that  he  died 
witTi  joy,  while  embracing  his  fon,  who  had  been 
crowned  at  the  Olympic  games. 

CHILOE,  an  ifland  lying  near  the  coafl  of  Cliih', 


in  Soutli  America,  under  the  43d  degree  of  fouth  la- Cliiltentiiii 
titude.     It  is  the  chief  of  an  archipelago  of  40  iflands,       ,  II 
and  its  principal  town  is  Catlro.     It   rains  here  almoit  ,'^'""'=^'^-^ 
all  the   year,  iniomuch  that  nothing  but  Indian  corn, 
or  fome  fuch  grain,  that  requires   but  little  heat  to  ri- 
pen it,  can  ever  come  to  perfection.     Thev  have  ex- 
cellent ihcU-fidi,  very  good  wild-fowl,  hogs,  ftieep,  and 
beeves  ;  as  alio  a  great  deal  of  honey  and  wax.     They 
carry  on  a   trade  ■vvith   Peru  and    Chili ;  ^vhither  they 
fend  boards  of  cedar,  of  which  they  have  .  all  forefts. 

CHILTENHAM,  a  town  in  Gloucellerffiire,  fis 
miles  from  Glouceller  j  noted  for  its  purgative  chaly- 
beate fpring,  which  has  rendered  it  of  late  years  a  place 
of  fafliionable  refort.  This  ^vater,  which  operates  with 
great  eafe,  is  deemed  excellent  in  fcorbutic  complaints, 
and  has  been  ufed  with  fuccels  in  the  gravel. 

CHILTERN,  a  chain  of  chalky  hills  forming  the 
fouthem  part  of  Buckinghamihire,  the  northern'part 
of  the  county  being  dillinguilhed  by  the  name  of  the 
Vale.  The  air  on  thefe  heights  is  extremely  health- 
ful :  The  foil,  though  ftony,  produces  good  crops  of 
ivheat  and  barley  ;  and  in  many  places  it  is  covered 
with  thick  ■woods,  among  which  are  great  quantities 
ot  beech. — Chiltern  is  alio  applied  to  the  hilly  parts 
of  Berkflure,  and  it  is  believed  has  the  lame  meaning 
in  fome  other  counties.  Hence  the  HuXDREDS  lying 
in  thofe  parts  are  called  the  Chiltern  Hundreds. 

Chilisrn  H»ru/reds,  Stewards  of.  Of  the  hundreds 
into  which  many  of  the  Englilh  counties  ^vere  di\aded  by 
King  Alfred  for  the  better  government,  the  jurildiftion 
\vas  originally  veiled  in  pecidiar  courts  ;  but  came  after- 
wards to  be  devolved  to  the  county  courts,  and  fo  re- 
mains at  prefent ;  excepting  with  regard  to  iome,  as  the 
chilterns,  ivhich  have  been  by  privilege  annexed  to  the 
croi\-n.  1  hefe  having  Hill  their  own  courts,  a.Jleivard 
of  thofe  courts  is  appointed  by  the  chancellor  of  the 
exchequer,  with  a  falary  of  20s.  and  all  fees,  &c.  be- 
longing to  the  office  ;  and  this  is  deemed  an  appoint- 
ment of  luch  profit,  as  to  vacate  a  feat  in  parliament. 

CHIM-^ERA,  a  port  town  of  Turkey  in  Europe, 
fituated  at  the  entrance  of  the  gulf  of  Venice,  in  the 
province  of  Epirus,  about  32  miles  north  of  the  city- 
Corfu,  near  which  are  the  mountains  of  Chimsera, 
which  divide  Epirus  from  Theflaly.  E.  Long.  20.  40. 
N.  Lat.  40.  20. 

Chim;era,  in  fabulous  hlftory,  a  celebrated  mon- 
fter,  fprung  from  Echidna  and  Typhon.  It  had  three 
heads  ;  that  of  a  lion,  a  goat,  and  a  dragon  ;  and  con- 
tinually vomited  tiames.  The  fore  parts  of  its  body 
were  thofe  of  a  lion,  the  middle  was  that  of  a  goat, 
and  the  hinder  parts  were  thofe  of  a  dragon.  It  ge- 
nerally lived  in  Lycia,  about  the  reign  of  Jobates,  by 
whofe  orders  Bellerophon,  mounted  on  the  horfe  Pe- 
gafus,  overcame  it.  This  fabulous  tradition  is  explain- 
ed by  the  recoUeClion  that  there  ^^-as  a  burning  moun- 
tain in  Lycia,  whofe  top  was  the  relort  of  lions  on 
account  of  its  defolate  wildemefs  ;  the  middle  %vhich 
ivas  fruitfiil,  was  covered  isith  goats  ;  and  at  the  bot- 
tom the  marlhy  ground  abounded  with  ferpents.  Bel- 
lerophon is  faid  to  have  conquered  the  Chimsera,  be- 
caul'e  he  deftroyed  the  wild  beafts  on  that  mountain, 
and  rendered  it  habitable.  Plutarch  fays  that  it  was  the 
captain  of  fome  pirates  ^vho  adorned  their  Ihips  with 
the  images  of  a  lion,  a  goat,  and  a  dragon. 

By  a  ehimxra   among   the   philofophers,   i«  under* 
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lime*,  ilood  a  mere  creature  of  the  imagination,  compofed 
of  fuch  coiitradidions  and  abfurdities  as  cannot  poflibly 
anywhere  exilt  but  in  thought. 

CHIMES  of  a  Clock,  a  kind  of  periodical  mufic, 
pi'oduced  at  equal  intervals  of  time,  by  means  of  a 
particular  apparatus  added  to  a  clock. 

In  order  to  calculate  numbers  for  the  chimes,  and 
adapt  the  chime-barrel,  it  mud  be  obferved,  that  the 
barrel  mull  turn  round  in  the  fame  time  that  the  tune 
it  is  to  play  requires  in  finging.  As  for  the  chime- 
barrel,  it  may  be  made  up  of  certain  bars  that  run 
athwart  it  'ivith  a  convenient  number  of  holes  punch- 
ed in  them  to  put  in  the  pins  that  are  to  draw  each 
hammer  :  and  thefe  pins,  in  order  to  play  the  time 
of  the  tune  rightly,  muft  Hand  uprightly,  or  hang  down 
from  the  bar,  fome  more,  fome  lefs.  To  place  the 
pins  rightly,  you  may  proceed  by  the  way  of  changes 
on  bells,  viz.  I,  2,  3,  4;  or  rather  make  ufe  of  the 
niufical  notes.  Obferve- what  is  the  compafs  of  your 
tune,  and  divide  the  barrel  accordingly  from  end  to 
end. 

Thus,  in  the  examples  on  Plate  CXLIV.  each  of 
the  tunes  is  eight  notes  in  compafs  j  and  accordingly 
the  barrel  is  divided  into  eight  parts.  Thefe  divifions 
are  ilruck  round  tlve  barrel ;  oppofite  to  ^vhich  are  the 
hammer-tails. 

We  fpeak  here  as  if  there  were  only  one  hammer 
to  each  bell,  that  it  may  be  more  clearly  apprehend- 
ed ;  but  when  two  notes  of  the  fame  found  come  to- 
gether in  a  tune,  there  muft  be  two  hammers  to  the 
bell  to  ftrike  it :  fo  that  if  in  all  the  tunes  you  intend 
to  cliime  of  eight  notes  compafs,  there  fliould  happen 
to  be  fuch  double  notes  on  every  bell,  inftead  of  eight 
you  mull  have  fixteen  hammers  ;  and  accordingly  you 
mull;  divide  the  barrel,  and  ftrike  fixteen  ftrokes  round 
it,  oppofite  to  each  hammer  tail  ;  then  you  are  to  di- 
vide it  round  about  into  as  many  divifions  as  there  are 
mufical  bars,  femibreves,  minims,  &c.  in  the  tunc. 

Thus  the  hundredth-pfalm  tune  has  20  femibreves, 
nnd  each  divifion  of  it  is  a  femibreve  :  the  firft  note 
of  it  alfo  is  a  femibreve  ;  and,  therefore,  on  the  chime- 
barrel  muft  be  a  whole  cfivifion,  from  five  to  five ;  as 
you  may  underftand  plainly,  if  you  conceive  the  fur- 
face  of  a  chime-barrel  to  be  repreiented  by  the  above 
figures,  as  if  the  cylindrical  iaperficies  of  the  barrel 
%vere  ftretched  out  at  length,  or  extended  on  a  plane  : 
and  then  fuch  a  table,  fo  divided,  if  it  were  to  be 
wrapped  round  the  barrel,  would  Ihow  the  places  where 
nil  the  pins  are  to  Hand  in  the  barrel  ;  for  the  dots 
running  about  tlie  table  are  the  places  of  the  pins  that 
play  the  tune. 

Indeed,  if  the  chimes  are  to  be  complete,  you  ought 
to  have  a  fet  of  bells  to  the  gamut  notes  ;  fo  as  that 
each  bell  having  the  true  found  of  /o/,  /a,  mi,  fa,  you 
mtiy  play  any  tune  with  its  flats  and  Iharps  ;  nay,  you 
may  by  this  means  play  both  the  bafe  and  treble  with 
one  barrel :  and  by  letting  the  names  oi  your  bells  at 
the  head  of  any  tune,  that  tune  may  eafily  be  trani- 
ferred  to  the  chime-barrel,  without  any  Ikill  in  mufic  : 
but  it  muft  be   obferved,   that  each  line  in  the  mufic  is 
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three  notes  diftant  j  that  is,  there  is  a  note  between  each  Chimnef , 
line,  as  well  as  upon  it.  * 

CHIMNEY,  in  Architetlurr^  a  particular  part  of  a 
houfc,  where  the  fire  is  made,  having  a  tube  or  funnel 
to  carry  oft"  the  fmoke.  'I"he  word  chimney  cmncs 
from  the  French  chtmin^c ;  and  that  from  the  Latin 
caminata,  "  a  chamber  wherein  is  a  t  himncy  ;"  camina- 
ta,  again,  comes  from  caminus  ;  and  that  from  the 
Greek  xxfutof,  "  chimney  ■,"  of  icaia,   tiro,  "  I  burn." 

Chimneys  are  ulually  luppoled  a  modern  invention  ; 
the  ancients  only  making  ufe  of  ftoves  :  but  Oclavio 
Ferrari  endeavours  to  prove  chimneys  in  ufe  among 
the  ancients.  To  this  end,  he  cites  the  authority  of 
Virgil, 

Kt  javi  fumina  procul  villarum  cidimna  fumani  : 

and  that  of  Appian,  who  fays,  "  That  of  thofe  per- 
fons  profcribed  by  the  triumvirate,  fome  hid  ihem- 
felves  in  \vells  and  common  fcwers,  and  fome  on 
the  tops  of  houfes  and  chimnevs ;"  for  fo  he  under- 
ftands  xoexw^Efs  v7iu^tpixi;,fiimanafulitcHo/>ii/:ln.  Add, 
that  Ariftophanes,  in  one  of  his  comedies,  introduces 
his  old  man,  Polycleon,  Ihut  up  in  a  chamber,  whence 
he  endeavours  to  make  his  efcape  by  the  cliimiiey. 

Chimneys,  in  Profefl'or  Bcckman's  opinion,  arc  com- 
paratively of  modern  invention.  We  fhall  lay  bcf<ne 
our  readers  lome  obfervations  from  his  elaborate  dilTer- 
tation  on  this  fubjeft.  He  thus  explains  the  above 
paflage  of  Virgil. 

"  When  the  triumviri,  fays  Appian*,  caufed    \\\ok  '  OcbtlUs 
who  had  been  profcribed  by  them  to  be  fought  for  by  ."'WW.  lib. 
the  military,  fome  of  them,  to  avoid   the   bloody  hands'^- P- 9<'^v. 
of  their  pcrlecutors,  hid  themfelves  in  wefls,  and  others,    '    '    °  "  ' 
as  Ferrarius  tranflates  the  words,  in  fumaria  fub  teclo, 
qua  fcilicet  fumus  i  teclo  e-jolvitiir  (.\).     The  true  tranf- 
lation,  however,  (fays  Mr   Beckman)  is  futnofa  cano- 
cula.     The  principal  perfons  of  Rome  endeavoured  to 
conceal  themfelves  in  the  fmoky   apartments  of  the  up- 
per ftory  under   the   roof,  which   in  general,  were  in- 
habited only  by  poor  people  j  and  this  feems  to  be  con- 
firmed by  what  Juvenal  f  exprefsly   fays.  Ranis  venit^  ^"'^  ^• 
in  ccinacula  miles.  *'  ' ''" 

"  Thofe  paffages  of  the  ancients  which  fpeak  of 
fmoke  rifmg  up  from  houfes,  have  with  equal  impro- 
priety been  fuppofed"  to  allude  to  chimneys,  as  if  the 
fmoke  coidd  not  make  its  way  through  doors  and  win- 
dows. Seneca  %  writes,  '  Laft  evening  I  had  lomc  }  Efijl-  64. 
friends  with  me,  and  on  that  account  a  llronger  fmoke 
was  raifed  ;  not  fuch  a  fmoke,  how-ever,  as  burfts  forth 
from  the  kitchens  of  the  great,  and  which  alarms  the 
Avatchmen,  but  fuch  a  one  as  fignifies  that  guefts  are 
arrived.'  Thofe  ivhofe  judgments  are  not  already  warp- 
ed by  prejudice,  \vill  undouot^'dly  find  the  true  fenfe 
of  thefe  words  to  be,  that  the  fmoke  forced  its  way 
through  the  kitchen  windows.  Had  the  houfes  been 
built  with  chimney-funnels,  one  cannot  conceive  why 
the  watchmen  fhould  have  been  alarmed  when  they  ob- 
ferved a  flrouger  fmoke  than  ufual  arifing  from  them  ; 
but  as  the  kitchens  had  no  convenience  ot  that  n.aturc, 
an  appieheniion  of  fire,  when  extraordinary  entertain- 
<;  H  2  racnts 
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Chimney,  merits  were  to  be  provided  in  the  houfes  of  the  rich  for 
»  large  companies,  feems  to    hai'e    been  well    founded ; 

and  on  fuch  occafions  people  appointed  for  that  pur- 
pofe  were  ftationed  in  the  neighbourhood  to  be  con- 
ftantly  on  the  watch,  and  to  be  ready  to  extinguifh 
the  flames  in  cafe  a  fire  fhould  happen.  There  are 
many  other  paflages  to  be  found  in  Roman  authors  of 
the  like  kind,  which  it  is  hardly  neceflary  to  mention  ; 
fuch  as  that  of  Virgil  *, 

Et  jam  fumma  procul  vi/larum  culmina  Jumant. 

and  the  following  words  of  Plautus  f ,  defcriptiv  e  of  a 
mifer  : 

^in  divum  atque  hominum  clamat  continuojidem, 
Siiam  rem  periiffe,  feque  eradicaner, 
De  fuo  tigillo  fumus  ft  qua  exit  foras. 

"  The  paffage  of  Ariflophanes  above  alluded  to, 
however,  (fays  the  profeflbr)  which,  according  to  the 
ufual  tranflation,  feems  to  allude  to  a  common  chimney, 
can,  in  my  opinion,  eipecially  when  we  confider  the 
illulfration  of  the  fcholiails,  be  explained  alfo  by  a  fim- 
ple  hole  in  the  roof,  as  Reilke  has  determined  j  and 
indeed  this  appears  to  be  more  probable,  as  we  find 
mention  made  of  a  top  or  covering  (t>:A<i»)  with  which 
the  hole  was  clofsd." 

It  has  been  faid  that  the  inftances  of  chimneys  reipain- 
ing  among  the  ruins  of  ancient  buildings  are  few,  and 
that  the  rules  given  by  Vitruvius  for  building  them  are 
obfcure  ;  but  it  appears  that  there  exift  no  remains  of  an- 
cient chimneys  ;  and  that  Vitruvius  gives  no  rules, 
either  obfcure  or  perfpicuous,  for  building  what,  in  the 
modem  acceptation  of  the  word,  deferves  the  name  of 
a  chimney. 

"  The  ancient  mafon-work  ftill  to  be  found  in  Italy 
does  not  determine  the  queftion.  Of  the  walls  of  towns, 
temples,  amphitheatres,  baths,  aquedutfs,  and  bridges, 
there  are  fome  though  very  imperfeifl  remains,  in  which 
chimneys  cannot  be  expefted  5  but  of  common  dwell- 
ing houfes  none  are  to  be  leen,  except  at  Herculaneum, 
and  there  no  traces  of  chimneyj  have  been  difcovered. 
The  paintings  and  pieces  of  fculpture  which  are  prefer- 
ved,  afford  us  as  little  information  ;  for  nothing  can  be 
perceived  in  them  that  bears  the  finallefl  refemblance  to 
a  modern  chimney. 

"  If  there  were  no  funnels  in  the  houles  of  the  an- 
cients to  carry  off  the  fmoke,  the  direiflions  given  by 
Columella,  to  make  kitchens  fo  high  that  the  roof  ihould 
not  catch  fire,  was  of  the  utmolt  importance.  An 
accident  of  the  kind,  which  that  author  feems  to  have 
apprehended,  had  almoft  happened  at  Beneventum, 
when  the  landord  who  entertained  Maecenas  and  his 
company  was  making  a  ftrong  fire  in  order  to  get  fome 
birds  fooner  roafted. 

uli'fedulus  hofpes 
lurdos  verfat  in  igne ; 


t  Herat. 
Hb.  i.  fat.  J. 


P^ne  ar/it,  macros  dw, 

Nam  vaga  per  veterem  dilapfo  JJamma  ciilinam 

Vulcano  fummum  properabat  lamhere  teBam  %. 

Had  there  been  chimneys  in  the  Roman  houfes,  Vitru- 
vius certainly  would  not  have  failed  to  defcribe  their 
conffruftion,  which  is  fometimes  attended  \vith  confider- 
able  difficulties,  and  which  is  intimately  connefted  with 
the  regulation  of  the  plan  of  the  whole  edifice.     He 


does  not,  ho^vever,  fay  a  word  on  this  fubjeft  •,  neither  Chii 
does  Julius  Pollux,  who  has  collected  with  great  care  ^ 
the  Greek  names  of  every  part  of  a  divelling-houfe  ; 
and  Grapaldus,  who  in  later  times  made  a  colleiSion 
of  the  Latin  tenns,  has  not  given  a  Latin  word  expref- 
five  of  a  modern  chimney  *."  a  Frandfd 

"  Camim/s  fignified,  as  far  as  I  have  beert  able  to  Mara  Cm- 
learn,  firll  a  chemical  or  metallurgic  furnace,  mf^^i^' </'/""'' 
which  a  crucible  was  placed  for  melting  and  refining 


ti6ut  tedium 
libr. 


metals  J  fecondly,  a  finith's  forge-,  and,  thirdly,  a 
hearth  on  which  portable  ftoves  or  fire-pans  were  pla- 
ced for  warming  the  apartment.  In  all  thefe,  however, 
there  appears  no  trace  of  a  cliimncy."  Herodotus  re- 
lates Clib.  viii.  c.  137.),  that  a  king  of  Libya,  when 
one  of  his  fervants  afked  for  liis  wages,  offered  him 
in  jeft  the  fun,  which  at  that  time  fhone  into  the  houfe 
through  an  opening  in  the  roof,  under  which  the  fire 
was  perhaps  made  in  the  middle  of  the  edifice.  If  fuch 
a  hole  muft  be  called  a  chimnev,  our  author  admits  that  - 
chimneys  were  in  ufe  among  the  ancients,  efpecially  in. 
their  kitchens  ;  but  it  is  obWous  that  fuch  chimneys 
bore  no  refemblance  to  ours,  through  which  the  fun 
could  not  dart  lus  rays  upon  the  floor  of  any  apart- 
ment. 

"  However  imperfeft  may  be  the  information  which 
can  be  coUefted  from  the  Greek  and  Roman  authors  re- 
fpefting  the  manner  in  which  the  ancients  warmed  their 
apartments,  it  neverthelefs  fliews  that  they  commonlj  ' 

ufed  for  that  purpofe  a  large  fire-pan  or  portable  flove, 
in  ^vhich  they  kindled  wood,  and,  wh^n  the  wood  was 
well  lighted,  carried  it  into  the  room,  or  which  they 
filled  with  burning  coals.  When  Alexander  the  Great 
was  entertained  by  a  friend  in  winter,  as  the  weather 
was  cold  and  raw,  a  fmall   fire  bafon  was  brought  into  1 

the  apartment  to  warm  it.     The  prince,  obferving  the 
fize  of  the  velTel,  and  that  it  contained  only  a  few  coals, 
deiired  his    holt    in  a  jeering  manner,  to  bring  more 
wood  or  frankincenle  ;  giving  him  thus  to  underftand 
that   the   fire  was  fitter  for  burning  perfumes  than  to 
produce  heat.      Anacharfis,  the  Scythian  philofopher, 
though  dilpleafed  with  many  of  the  Grecian  cufloms, 
praifed  the  Greeks,  however,  becaufe  they  fliut  out  the 
fraoke  and  brought  only  fire  into  their  houfes  *.     We  »  piytarcB. 
are  informed  by  Lampridius,  that  the  extravagant  He- ijiw/o/. 
liogabalus  cauled   to   be  burned  in  thefe  floves,  inflead'iti.  vl.  7. 
of  wood,  Indian  fpiceries  and  coilly  perfumesf.     It  isP'^'' 
alfo  worthy  of  notice,  that  coals  were  found  in  fome  of  J  . ,  '„.  "'' 
the  apartments   of  Herculaneum,   as  we    are  told    hy  jjgn^^at, 
Winkelmann,  but  neither  Ifoves  nor  chimneys.  cap.  31. , 

It  is  well  known  to  every  fcholar,  that  the  ufeful  arts 
of  life  were  invented  in  the  eaft,  and  that  the  culfoms, 
manners,  and  fiu'niture  of  eaftem  nations,  have  remain- 
ed from  time  immemorial  almoft  unchanged.  In  Per- 
fia,  which  the  late  Sir  William  Jones  feems  to  have  con- 
fidered  as  the  original  country  of  mankind,  the  me- 
thods employed  by  the  inhabitants  for  warming  them- 
felves  have  a  great  refemblance  to  thofe  employed  by 
the  ancient  Greeks  and  Romans  for  the  fame  purpofe. 
According  to  De  la  Valle,  the  Perfians  make  fires  in 
their  apartments,  not  in  chimneys  as  we  do,  but  in 
floves  in  the  earth,  which  they  call  tennor.  "  Thefe 
floves  confift  of  a  fquare  or  round  hole,  two  fpans  or  a 
little  more  in  depth,  and  in  fhape  not  unlike  an  Italian 
calk.  That  this  hole  may  throw  out  heat  fooner,  and 
with  more  ftrength,  there  is  placed  in  it  an  iron  velTel 

of 
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Cliimney.  of  the  fame  fize,  which  is  either   filled  nith  burning 
'  coals,    or  a   fire  of  wood   and  other  Intlammable  fuh- 

llances  is  made  in  it.  When  this  is  done,  they  place 
over  the  hole  or  rtove  a  wooden  top,  like  a  fmall  low 
table,  and  fpread  above  it  a  large  coverlet  quilted  with 
cotton,  which  hangs  down  on  all  fides  to  the  floor. 
This  covering  condenfes  the  heat,  and  caules  it  to 
warm  the  ^vhole  apartment.  The  people  who  eat  or 
converfe  there,  and  fome  who  lleep  in  it,  lie  down  on 
the  tloor  above  the  carpet,  and  lean,  ivith  their  fhoulders 
againll  the  wall,  on  Iquare  cufliions,  upon  which  they 
fometimes  alio  fit  ;  for  the  termor  is  conltrufted  in  a 
place  equally  dillant  from  the  walls  on  both  fides. 
Thofe  who  are  not  very  cold  only  put  their  feet  under 
the  table  or  covering  ;  but  thofe  wlio  require  more  heat 
can  put  their  hands  under  it,  or  creep  under  it  altoge- 
ther. By  thefe  means  the  Hove  diffufes  over  the  whole 
body,  without  caufuig  uneafincis  to  the  head,  fo  pene- 
trating and  agreeable  a  warmth,  that  I  never  in  win- 
ter experienced  any  thing  more  pleafant.  Thofe,  how- 
ever, who  require  lefs  heat,  let  the  coverlet  hang  down 
on  their  fide  to  the  floor,  and  enjoy  without  any  incon- 
venience from  the  ftove  the  moderately  heated  air  of 
the  apartment.  They  have  a  method  alfo  of  flirring 
up  or  blowing  the  fire  when  necelTary,  by  means  of  a 
fmall  pipe  united  with  the  tennor  or  ftove  under  the 
earth,  and  made  to  project  above  the  floor  as  high  as 
one  choofes  ;  fo  that  the  wind,  when  a  perfon  blows 
into  it,  becaufe  it  has  no  other  vent,  afts  immediatciv 
upon  the  fire  like  a  pair  of  bellows.  V/aen  there  is 
no  longer  ocgafiou  to  -jfe  this  ftove,  both  holes  are 
clofed  up,  that  is  to  fay,  the  mouth  of  the  ftove  and 
that  of  the  pipe  which  conveys  the  air  to  it,  by  a  flat 
flone  made  for  that  purpofe.  Scarcely  any  appear- 
ance of  them  is  then  to  be  perceived,  nor  do  they  oc- 
cafion  inconvenience,  efpecially  in  a  country  where  it 
is  always  cuftomary  to  cover  the  floor  with  a  carpet, 
and  where  the  walls  are  plaftered.  In  many  parts 
thefe  ovens  are  ufed  to  cook  viftuals,  by  placing  ket- 
tles over  them.  They  are  employed  alfo  to  bake 
bread  ;  and  for  this  purpofe  they  are  covered  with  a 
large  broad  metal  plate,  on  which  the  cake  is  laid  ;  but 
if  the  bread  is  thick  and  requires  more  heat,  it  is  put 
into  the  ftove  itfelf  *." 

The  profeffor  farther  obferves,  the  oldeft  account 
of  them  which  he  finds  is  an  infcription  at  Venice, 
which  relates,  that  in  the  year  1347  a  great  many 
chimneys  were  thrown  down  by  an  earthquake.  It 
would  appear,  however,  that  in  fome  places  they  had 
been  in  ufe  for  a  confiderable  time  before  that  period  ; 
for  De  Gataris,  in  his  hiftory  of  Padua,  relates,  that 
Francefco  de  Carraro,  lord  of  Padua,  came  to  Rome  hi 
1368,  and  finding  no  chimneys  in  the  inn  where  he 
lodged,  becaufe  at  tliat  time  fire  was  kindled  in  a  hall 
in  the  middle  of  the  floor,  he  caufed  two  chimneys 
like  thofe  which  had  /ong  been  ufed  at  Padua  to  be 
con!lru6led  by  mafons  and  carpenters,  whom  he  had 
brought  along  with  him.  Over  thefe  chimney;.,  the 
firft  ever  feen  at  Rome,  he  aflixed  his  arms,  which 
were  ftill  remaining  in  the  time  of  De  Gataris,  who 
died  of  the  plague  in  1405. 


[    797     ] 


CHI 


•  mj!.  of 

In-vcnt.  ii. 
88. 


Method  of  Building  CHiMNurs  Jiuit  wi'I/  not  fmohe. 
Workmen  have  difterent  methods  of  drawing  up  the 
funnels  of  cliimneys,  generally  according  to  their  own 
fiincles  and  judgments,  and  fometimes  according  to  the 
cuftoms  of  places.  They  are  leldom  direflcd  by  found 
and  rational  principles.  It  will  be  found  for  the  moll 
part,  that  the  fmoking  of  chimneys  is  owing  to  their 
being  carried  up  narrower  near  the  top  than  below,  or 
ziz-zag,  all  in  angles  j  in  fome  cafes,  indeed,  it  is 
owing  to  accidental  caufes ;  but,  for  the  moft  part 
to  thofe  two  above  mentioned.  Wliere  they  arc  car- 
ried up  in  the  pyramid  or  tapering  form,  efpecially  if 
the  houfe  be  of  a  confiderable  height,  it  is  ten  to  one 
but  they  fometimes  fmoke.  The  air  in  the  rooms, 
being  rarefied,  is  forced  into  the  funnel  of  the  chim- 
ney, and  receives  from  the  fire  an  additional  force  to 
carry  up  the  fmoke.  Now  it  is  evident,  that  the  fur- 
ther up  the  fmoke  flies,  the  lefs  is  the  force  that  drives 
it,  the  flower  it  muft  move,  and  confequently  the 
more  room  in  proportion  it  ftiould  have  to  move  in  j 
whereas  in  the  ufual  way  it  has  lefs,  by  the  fides  of 
the  chimney  being  gathered  clofer  and  clofcr  to 
gather. 

The  method  here  propofed  of  carrying  up  chim- 
neys will  be  objected  to  by  fome  thus  :  Tlie  wider  a 
chimney  is  at  the  top,  fay  they,  the  more  liberty  h<(s 
the  ^vind  to  blow  down.  Very  true  ;  but  is  it  liot  re- 
filled in  going  down,  bctii  by  tlie  iorm  of  the  chim- 
aiiU  other  evident  caufes,  fo  that  it  muft  return 
?  In  the  other  way,  when  the  v\ind  blows  tlown, 
the  refiftance  being  lefs,  the  wind  and  fmoke  are,  if 
we  may  ufe  the  exprelfion,  imprifoned,  and  make  the 
fmoke  puff  out  below.  This  method  has  proved  ef- 
fectual after  all  others  had  failed  ;  and  that  in  a  houfe 
placed  in  the  worft  fituatioii  poflible,  namely,  under  a 
higli  mountain  to  the  fouthward,  from  which  ftrong 
blalls  blow  down  upon  it.  A  vent  was  carried  up 
tvithout  angles,  as  perpendicular  as  poflible  ;  and  was 
made  about  three  or  four  inches  wider  at  top  than  at 
the  bottom  :   the   funnel  was   gathered  in   a   throat  di- 

o 

redlly  above  the  fire-place,  and  fo  widening  upwards. 
Since  that  time  the  houfe  has  not  only  ceafed  to  fmoke, 
but  when  the  doors  (land  open,  the  draught  is  io 
ftrong  that  it  will  carry  a  piece  of  paper  out  at  the 
chimney  head.  See  more  on  this  lubjeft  and  the  im- 
provements by  Count  Rumford  under  the  article 
Smoke. 

CuiMNEr-Moneij,  otherwife  called  Hearth-money,  a 
duty  to  tlie  crown  on  houfes.  By  ftat.  14.  Char.  II. 
cap.  2.  every  fire-hearth  and  ftove  of  every  dwelling 
or  other  houfe,  within  England  and  Wales  (except 
fuch  as  pay  not  to  church  and  poor),  was  chargeable 
with  2s.  per  annum,  payable  at  Michaelmas  and  Lady- 
day  to  the  king  and  his  heirs  and  fucceffors,  &c.  ; 
which  payment  was  commonly  called  chimney-money. 
This  tax,  being  much  complained  oif  as  burdcnforae 
to  the  people,  has  been  fince  taken  off,  ^"d  others 
impofed  in  its  llead  ;  among  which  that  on  :\iiidows 
has  bv  fome  been  elteemed  almoft  equally  grievous. 

CHIMPANZEE,  in  Natural Hiflory.     See  SiMi.i. 
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